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1 INTRODUCTION 

Geo-Environmental Solutions Pty Ltd (GES) were contracted by Glanville Architects to provide a geotechnical 

assessment to assess a landslide risk for a proposed townhouse units at Kingston Beach, which lays within 

the Kingborough Interim Planning Scheme. 

The proposed works are located at cadastral title (CT 197675/1) at 70 Beach Road Kingston Beach, TAS 7050 

(Figure 1). GES are to undertake this geotechnical assessment relating to the proposed development in 

conjunction with the requirements of the Landslide Hazard Code, part of the Tasmanian Interim Planning 

Scheme.  GES have written this report with reference to the Australian Geomechanics Guidelines (AGS 2007). 

GES have undertaken this assessment using previous site observations and investigation, photographs and 

publicly available datasets in the construction of this report.  Estimations are determined by approximation 

with regional information applied where appropriate to site specific information. 

 

Figure 1 - Location of the site 
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2 OBJECTIVES  

The objective of the site investigation is to: 

• Conduct a landslide risk assessment of the proposed development excavations with reference to 

the Australian Geomechanics Society (AGS) Landslide Risk Management (2007) guidelines’. 

• Identify which planning scheme codes need to be addressed in terms of landslip and identify the 

relevant performance criteria relevant to the project which need addressing; 

• Conduct a site risk assessment for the proposed development ensuring relevant performance 

criteria are addressed.  

• Where applicable, provide preliminary recommendations on earthworks to ensure safe slope 

management. 

3 Site Details  

3.1 Project Area Land Title  

The land studied in this report is defined by the following title reference:  

• CT – 197675/1 

This parcel of land is referred to as the ‘Site’ and/or the ‘Project Area’ in this report. 

3.2 Australian Building Code Board  

This report presents a summary of the overall site risk to landslide hazards.  This assessment has been 

conducted for the year 2073 which is representative of a ‘normal’ 50-year building design life category. 

Per the Australian Building Code Board (ABCB 2015), when addressing building minimum design life: 

‘The design life of buildings should be taken as ‘Normal” for all building importance categories unless 

otherwise stated.’   

As per Table 3-1, the building design life is 50 years for a normal building. 
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3.3 The Tasmanian Building Regulations 2016 

Building in hazardous areas 

As outlined in the Department of Justice web site: 

http://www.justice.tas.gov.au/building/building-and-plumbing/building_in_hazardous 

Hazardous areas include areas which are bushfire prone, comprise reactive soils or substances, or are subject 

to coastal erosion, coastal flooding, riverine flooding, and landslip. 

Division 5 - - Landslip.  Section 59. Landslip hazard areas 

• For the purposes of the Act, land is a landslip hazard area if – 

o the land is shown on a planning scheme overlay map as being land that is within a landslip 

hazard area; and 

o the land is classified as land within a hazard band of a landslip hazard area. 

• For the purposes of the definition of hazardous area in section 4(1) of the Act – 

o classification under a landslip determination as being land that is within a hazard band of a 

landslip hazard area is a prescribed attribute; and 

o a landslip hazard area is a hazardous area. 

3.4 Interim Planning Scheme Landslide Overlay  

Almost the entire site is within the low landslide overlay due the slopes of 11-20 degrees (Figure 2).   

3.5 Site and Proposed Works 

The project area is situated in Kingston Beach, approximately a 20-minute drive from Hobart City. The site 

is approximately 1901m2 in size and currently occupied with an existing residential dwelling. 

The proposed works are going to be delivered in two stages. The stage one will include demolition of existing 

carport, construction of a new side deck and roof over extent of rear portion of existing building plus parking 

hardstands and driveway. The stage two will involve development of the three townhouse units. To be able 

to accommodate all units it will require fill and cut in the slope. The proposed units are going to be a 2 

storey with double garage. The finished floor levels for the units are: 

• Townhouse Unit One – Ground finished floor level – 17.70m AHD 

• Townhouse Unit Two - Ground finished floor level – 20.10 m AHD 

• Townhouse Unit Three – Ground finished floor level – 22.50m AHD. 

All units will have a minimum of 25m2 of primary open space directly accessible from living space on each 

dwelling is provided on the deck areas.  The concrete access driveway will be developed along the northwest 

boundary to access each unit.  

Plans have been provided to GES from the Glanville Architects (Project: Gla – 2204, Dated: 06/11/2023). The 

plans are presented in Figure 3. 
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Figure 2 – Landslide Overlay near the Site (The List) 
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Figure 3 - Site Plan showing proposed works.
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3.5.1 Development & Works Acceptable Solutions 

Where applicable, the need for further performance criteria compliance is outlined in Appendix 1.   

3.5.2 Landslide Hazard Code (LHC) 

Given that the proposed development resides in the low Landslip Hazard Area and the existing excavation 

works are in excess of 100m3 and there are no acceptable solutions for buildings and works, other than minor 

extensions, or major works in a low Landslip Hazard Area, the E3.7.1 P1 and E3.7.3 P1 performance criteria 

will need to be addressed. 

3.5.3 Development Performance Criteria 

The following performance criteria need to be addressed: 

• E3.7.1 P1 

• E3.7.3 P1 

4 Site Mapping  

4.1 Geological Mapping 

The geological map for the site has been presented in Figure 4. Based on the MRT 1:25,000 Mineral 

Resources Tasmania (MRT) Geology of Tasmania (Map Sheet: Taroona), the site geology comprises of the 

following geological units: 

• Lower Upper Parmeener Group (Map Unit – Pua): Generally unfossiliferous glaciomarine interbedded 

non-fissile and fissile siltstone and silty sandstone, with common bioturbation and lonestones, rare 

pebbly beds and fossiliferous beds; top beds of laminated grey to brown siltstone with thin beds 

(Abels Formation). 

4.2 Site Geomorphology 

The site is located to the northeast slopes associated with Boronia Hill which descend to Browns River. The 

natural slopes found throughout the site vary from gentle to moderately steep. 

Slope angles and aspects are variable in the location of the proposed development but are typically between 

3° and 20° to the east. The slope angles increase to 15-19° to the southwest of the site.  

Regarding elevation, the site exhibits a range from approximately 26m AHD along the southwest boundary 

to dropping around 10m AHD along the northeast boundary. To provide a visual representation of the slope 

angles on-site, a slope angle map was generated utilizing QGIS software, utilizing the Kingborough 2022 

LiDAR data. Refer to Figure 5 for a detailed depiction of the slope angles observed on the site. 
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Figure 4 - Mapped Geology (Source: MRT 1:25,000) 
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Figure 5 Slope angle model developed from Kingborough 2022 LiDAR data. 
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4.2 Site Investigation 

A site investigation was conducted on 12/12/2023 by GES for the purpose of collecting data and observing 

the site for this report. Summary of soil profile within a proposed building envelope presented in Table 1.  A 

number of test holes were conducted over the proposed building envelopes to identify the distribution of, 

and variation in soil materials. Soils on the site are developing from Permian sediments. 

According to AS2870-2011 for construction the natural soil is classified as Class M - Moderately reactive clay 

or silt site, which may experience moderate ground movement from moisture changes. Some variation of 

subsoil depth and weathering of underlying rock is likely. It is recommended the foundations be placed on 

the underlying bedrock to minimize the potential for foundation movement. 

Table 1 Soil Profiles 

BH 1 & BH 2 

Depth (m) 

TP 3 

Depth (m) 
USCS Description 

0.00 – 0.40 0.00 – 0.50 SM Silty SAND: grey, brown, slightly moist, loose, 

0.40 – 0.80  0.50 – 1.10 CI Silty CLAY: medium plasticity, grey, brown, slightly moist, stiff, 

0.80 – 1.00  1.10 – 1.20 GC Clayey GRAVEL: yellow, dry very dense, refusal 
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5 Landslide Hazard Analysis 

5.1 Landslide Characteristics 

Based on the slope characteristics including site geology, slope geometry and slope angles, and site 

observations, the following scenarios have been identified as potential slope failure mechanisms for the site: 

• Scenario 1 – Shallow translational slide within shallow residual soils in cutting batters above the 

proposed units, caused by overstepping of natural soil slope with no allowance for drainage. 

• Scenario 2 – Shallow Slide Failure below the proposed units  

5.1.1 Frequency Analysis 

Table 2 presents the frequency analysis for the identified slope failure mechanisms for proposed excavation 

on the site. Terminology used is in accordance with the Australian Geomechanics Society (AGS) guidelines 

for landslide risk management (2007a,b,c,d).  

Table 2  Frequency analysis for landslide hazards 1 & 2 

Scenario Failure Mechanism Unit 

Affected 

Observed 

in the field 

Potential 

Size 

Potential 

Speed 

Water 

Content 

Likelihood 

Scenario 

1 

Shallow translational 

slide - cut 

Residual 

Soils 

No Small Very slow 

to 

moderate 

Wet/satur

ated 

 

Possible 

Scenario 

2 

Shallow slide failure 

within shallow 

residual soils below 

units 

Residual 

Soils 

No Very small to 

small 

Slow to 

rapid 

Wet/  

 

Possible 
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5.2 Risk Analysis 

5.2.1 Risk to Property 

Risk has been considered for the proposed development pre- and post-construction. Based upon the proposed excavation without suitable management of the 

site is considered Moderate to Low risk. Treated risk for Scenario 1 and Scenario 2 may reduce the risk to Low (Table 3). 

Table 3  Consequence analysis for landslide hazards – Property 

Scenario Issue 

Current Risks 

Recommended Risk Treatment 
Level of Risk 

post Treatment 

Likelihood 

of 

occurrenc

e 

Consequenc

e to 

property 

Level of Risk to 

Property 

Scenario 

1 

Shallow 

Translati

onal 

Slide - 

Cut 

Possible 

 

Medium 

 

Moderate • Proposed townhouse units to have foundations extending into underling 

bedrock. 

• All earthworks should be conducted in accordance with AS3798-2007 and 

a sediment and erosion control plan should be implemented on the site 

during and after construction.  

• Cut slopes to the west of the development should be constructed using 

the following slope angles:  

▪ Residual Soils – 1V: 2 H; and  

▪ Rock - 1V: 1H.  

▪ Alternatively, slopes can be retained using suitably designed retaining 

walls. 

• All cuttings should include a cut-off v-drain above the cutting and a 

graded toe drain immediately below the cutting face. 

• It is recommended cut batters surfaces to be protected from erosion using 

an erosion control blanket, top-dressed with topsoil, and revegetated to 

improve soil stability. 

Low 

Scenario 

2 

Shallow 

Slide 

Failure 

Possible 

 

Minor 

 

Low • Foundations of the proposed units should be extended on the rock and be 

adequately designed in accordance with good hillside construction practices 

as outlined in the Australian Geomechanics Society (AGS) Geoguide LR8.  

Very Low 
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5.2.2 Risk to Life  

Risk to life is considered acceptable given the treated likelihood and consequence of a shallow slide failure 

above the proposed structure and a shallow failure below the proposed works (Table 4). Societal risk has 

not been assessed as part of this report. 

Table 4  Consequence analysis for landslide hazards – Life  

Hazard Scenario 1 Scenario 2 

Factor Shallow Translational Failure - Cut Shallow Slide Failure 

Likelihood Unlikely Unlikely 

Indicative Annual Probability 0.001 0.0001 

Probability of Spatial Impact 0.2 
Unlikely to affect foundations. 

0.01 

Probability of Not Evacuating 

Residual soils should exhibit signs of 

stress (tension cracking prior to failure), 

resulting in time for evacuation and/or 

remediation.  

0.1 

Residual soils should exhibit signs 

of stress (tension cracking prior to 

failure), resulting in time for 

evacuation and/or remediation. 

0.08 

Vulnerability 0.05 0.05 

Risk Evaluation Acceptable Acceptable 

Note 1: It has been assumed that each person has an equal probability of death for each of the hazards. This is a 

conservative estimate of the risk to life. 
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6 Conclusions and Recommendations   

Based on the observations made during the site visit and the outcome of the investigation, landslide 

risk assessment, the following conclusions are made: 

• Soils on the site are developing from Permian sediments with refusal approximately at 1 to 

1.2mbsg. 

• Foundations of the proposed dwellings should be extended on the rock and be adequately 

designed in accordance with good hillside construction practices as outlined in the 

Australian Geomechanics Society (AGS) Geoguide LR8.  

• All earthworks should be conducted in accordance with AS3798-2007 and a sediment and 

erosion control plan should be implemented on the site during and after construction.  

• Cutting batters to the west of the of the townhouses development should be constructed 

using the following slope angles:  

▪ Residual Soils – 1V: 2 H; and  

▪ Rock - 1V: 1H.  

▪ Alternatively, slopes can be retained using suitably designed retaining walls, free – 

draining walls. 

• Aggregate toe drains have been included into the design along the base of all cuttings. A 

cut-off drain is recommended above the development to intercept surface water away from 

the proposed development and any cutting/retaining wall faces. 

• It is recommended cut surfaces to be protected from erosion using an erosion control 

blanket. 

• The proposed works will not cause or contribute to landslide on the site, adjoining land 

provided the recommendations are adhered to. 

• It is concluded that the proposal is compliant with the landslide hazard code of the 

Kingborough Council Interim Planning Scheme 2015 (Code E3). 

 

GES should be contacted immediately should conditions greatly differ to that which are stated in this 

report. 
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7 LIMITATIONS STATEMENT 

This Assessment Report has been prepared in accordance with the scope of services between Geo-

Environmental Solutions Pty. Ltd. (GES) and ‘the Client’. To the best of GES's knowledge, the 

information presented herein represents the Client's requirements at the time of printing of the 

Report.  However, the passage of time, manifestation of latent conditions or impacts of future 

events may result in findings differing from that discussed in this Report.  In preparing this Report, 

GES has relied upon data, surveys, analyses, designs, plans and other information provided by 

the Client and other individuals and organisations referenced herein.  Except as otherwise stated 

in this Report, GES has not verified the accuracy or completeness of such data, surveys, 

analyses, designs, plans and other information. 
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APPENDIX 1 – Acceptable Solutions  

S
ta

n
d

a
rd

 

Code Acceptable Solution 

P
e
rfo

rm
a
n
ce

 

C
rite

ria
  

U
se

  

 

E3.6.1 

 

Hazardous Use 

A1 Hazardous use relates to an alteration or intensification of an approved use. P1 

A2 No acceptable solution. P2 

E3.6.2 

 

Vulnerable Use 

A1 Vulnerable use is for visitor accommodation. A1 

A2 No acceptable solution. A2 

D
e
ve

lo
p

m
e
n
t  

E3.7.1 

 

Buildings and 

Works, other than 

Minor Extensions 

A1 No Acceptable solution P1 

E3.7.2  

 

Minor Extensions 

A1 

Buildings and works for minor extensions must comply with the following: 

 

(a) be in a Medium Landslide Hazard Area. 

P1 

E3.7.3  

 

Major Works 

A1 No acceptable solution. P1 

S
u
b

d
ivisio

n
  

E3.8.1  

 

Subdivision 

A1 No Acceptable solution P1 

A2 Subdivision is not prohibited by the relevant zone standards. P2 
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APPENDIX 2 – Qualitative Risk Assessment Tables  

Likelihood & Consequence Index 

 

Qualitative Risk Matrix 
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APPENDIX 3 - Australian Geomechanics Society (AGS) Landslide Risk 
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APPENDIX 4 - Qualitative Risk Assessment 

Performance Criteria  E3.7.1 P1  

Buildings and works must satisfy all of the following: 
Relevance Management Options 

Managed (treated) Risk Assessment 
Further 

Assessment 

Required Consequence Likelihood Risk 

(a) no part of the buildings and works is in a High Landslide 

Hazard Area; 
N/A 

  

 
    

 

(b) the landslide risk associated with the buildings and 

works is either: 

(i) acceptable risk (means a risk society is prepared to 

accept as it is. That is; without management or 

treatment); or 

(ii) capable of feasible and effective treatment 

through hazard management measures, so as to 

be tolerable risk. 

The residual tolerable risk may be assessed using either 

qualitative or qualitative methods in the landslide risk assessment 

either: 

(a) if using the AGS qualitative risk assessment method 

apply the "As Low As Reasonably Possible (ALARP)" principle with 

the residual tolerable risk level no higher than a "moderate" risk 

level under the AGS 2007(c) risk method; or 

(b) if using the AGS quantitative risk assessment method 

then the tolerable loss of life for the person most at risk as 

suggested by the AGS 2007(c) to be: 

    (i) if existing slope / existing development: 10-4 / annum; 

   (ii) if new constructed slope / new development / existing 

landslide: 10-5 / annum. 

 

Capable of feasible and 

effective treatment through 

hazard management 

measures 

Refer to 

Recommendations  

 

Minor 

 

 

 

Unlikely 

 

 

 

Low 

 

 

N/A 
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Performance Criteria  E3.7.3 P1  

Major works must satisfy all of the following (same as 3.7.1P3): 
Relevance Management Options 

Managed (treated) Risk Assessment 
Further 

Assessment 

Required Consequence Likelihood Risk 

(a) no part of the works is in a High Landslide Hazard Area; 

 

(b)the landslide risk associated with the works is either: 

 

(i) acceptable risk; or 

 

(ii)capable of feasible and effective treatment through hazard 

management measures, so as to be tolerable risk. 

 

Capable of feasible and 

effective treatment through 

hazard management 

measures 

 

 

 

 

 

Refer to 

Recommendations 

Minor 

 

Unlikely 

 

Low 

 
N/A 

 

Version: 1, Version Date: 16/07/2024
Document Set ID: 4486919


