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1 INTRODUCTION 

Geo-Environmental Solutions Pty Ltd (GES) were contracted by Matt Brown Property Management & 

Investment to provide a geotechnical assessment to assess landslip risk for the proposed subdivision at 

Rokeby, which lays within the Tasmanian Planning Scheme – Clarence City Council mapped low landslip 

zone. 

The proposed development is located at cadastral title (CT 184647/1,2,3) at 471 Cambridge Road and 528 & 

540 Pass Road Cambridge, TAS 7170 (Figure 1). GES are to undertake this geotechnical assessment relating 

to the proposed works in conjunction with the requirements of the Landslip Hazard Code, part of the 

Tasmanian 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: 

• Identify the requirements of the Landslip Hazard Code; 

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

Australian Geomechanics Society (AGS) Landslip 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 184647/1, 184647/2, 184647/3 

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 Landslip 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 Tasmanian Planning Scheme Landslip Overlay – Clarence City Council  

The proposed subdivision development lays approx. 15% within the low landslip hazard overlay. The areas 

with the low landslip hazard overlay, consists of slope angles between 11° and 20° within the low landslip 

overlay as defined by the Tasmanian Planning Scheme – Clarence City Council Overlay Mapping (Figure 2).  

 

Figure 2 – Landslip Overlay near the Site (The List) 
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3.5 Site and Proposed Works 

The project encompasses an area of approximately 6.0 hectares. Currently the site is occupied with two 

dwellings and a multiple number of sheds. The existing buildings will be demolished prior the proposed 

works. The proposed subdivision will have a different size residential lot, four-unit development areas and 

commercial development area. The lots will vary in size, ranging from 100 square meters to 450 square 

meters.  

Access driveways to the proposed subdivision will be facilitated through Pass Road and Cambridge Road.  

Plans for the proposed works have been provided to GES from JMG Engineers & Planners (Project No. 

J220646PL, Dated: 07/10/2024). The plans are presented in Figure 3.  

 

Figure 3 - Site Plan showing proposed works.  

3.5.1 Development & Works Acceptable Solutions 

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

3.5.2 Landslip Hazard Code (LHC) 

Given that the proposed subdivision development resides in Landslip Hazard Areas, the code C15.7.1 

performance criteria will need to be addressed.  
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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 scale geology 

map ‘Hobart’ (Sheet No. 5225), indicates subdivision is underlain by the following geological unit: 

• Permian – Triassic (Map Unit: Rqph) - Freshwater predominantly cross-bedded quartzose to 

feldspathic sandstone commonly with overturned cross-bedding, subordinate siltstone with sparse plant 

and vertebrate fossils (Knocklofty Formation). 

• Quaternary (Map Unt: Qa) -  Alluvial gravel, sand and clay. 

• Permian (Map Unit: Pux) - Undifferentiated generally unfossiliferous glaciomarine fissile and non-fissile 

siltstone and silty sandstone with lonestones (Abels Bay Formation, Malbina Formation, Risdon 

Sandstone). 

• Permian (Map Unit: Pua) – Generally unfossiliferous glaciomarine interbedded non-fissile and fissile 

siltstone and silty sandstone, with common bioturbation and lonestones; uppermost beds of laminated 

to massive siltstone with some beds of well sorted sandstone (Abels Bay Formation). 

• Permian (Map Until: Pum) - Generally poorly fossiliferous interbedded glaciomarine fine- to medium-

grained sandstone, fissile and non-fissile siltstone, lonestones and pebble-rich patches, productid bed at 

top, basal interval commonly with thick beds of coarse-grained sandstone. 

 

Figure 4 - Mapped Geology (Source: MRT Mapping ‘Hobart’ 1:25,000) 

Map Unit: Rqph 

Map Unit: Pux 

Map Unit: Pua 

Map Unit: Pum 

Map Unit: Qa 
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4.2 Site Geomorphology 

The proposed subdivision is situated on the northeast-facing slopes. In terms of elevation, the southwest 

area spans from approximately 128 meters AHD (Australian Height Datum) along the southwest boundary 

to 95 meters AHD at the northeast corner of the site. Only southwest end of the proposed subdivision is 

located within a low landslip overlay at the end of Road 1 cul de sac. The development area covered by a 

landslip overlay encompasses elevations ranging approx. from 127 meters AHD to 113 meters AHD. The 

topography of the site exhibits a variety of slopes, ranging from gentle to moderate. The proposed 

subdivision dwellings, including those situated within the landslip area, are positioned on slopes with 

inclinations of approximately 10-15 degrees on the southwest side of the subdivision. Some parts of the slope 

angle exceeding 14 degrees to up to 20 degrees. To visualize and analyse the slope angles on-site, a slope 

angle map was generated using QGIS software, utilizing LiDAR data from Clarence in 2019. This map, 

depicted in Figure 5, illustrates the distribution of slope angles across the area. 

 

 

Figure 5 Slope angle with a hill shade model developed from East Coast 2020 LiDAR data. 

4.2 Site Investigation 

A site investigation was conducted by GES for the purpose of collecting data and observing the site for this 

report. Summary of soil profile within the proposed site presented in Table 1. A number of test holes were 

conducted over the location within a landslip hazard zone area to identify the distribution of, and variation 

in soil materials. Soil depth in the proposed building area is highly variable to approximately 1.10m containing 

a significant amount rock floater. Given the sand and gravel content the soil is likely to only experience 

moderate ground surface movement from moisture fluctuations. It is also recommended that foundations 
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be placed onto siltstone bedrock wherever possible. The soils on site consist of moderately reactive silt/clay 

mixture. Refusal was encountered on upper sequences of siltstone bedrock in all test locations at depth 

ranging from 0.6mbgs to 1.50mgbs. Given the variable nature and of depth to rock on site, and the presence 

of amounts of rocks/floaters in the soil, careful attention may be required during excavation for the 

preparation of a consistent footing surface. 

 Table 1 Soil Profiles 

BH 1 

Depth (m) 

BH 2 

Depth (m) 

BH 3 

Depth (m) 

 

Description 

0.00 – 0.60 0.00 -0.50  

 Brown Gravelly SAND (GS), weak polyhedral structure, dry weak cohesion, 

abundant siltstone rocks and gravels, disturbed appearance, gradual boundary 

to 

0.60 – 1.10 0.50 – 0.60  

 Mixed Brown) and Black Gravelly CLAY (CI), approx 40% fine gravels, moderate 

polyhedral structure, slightly moist firm consistency, medium plasticity, charcoal 

fragments, disturbed appearance, abrupt boundary to slightly weathered 

siltstone 

  0.00 – 0.30 

Yellowish Dark Brown Clayey SAND (SC), loam fabric, weakly developed 

polyhedral structure, approx 5%  1-5mm angular siltstone gravels, trace of clay, 

visible fine-medium silt and sand grains, few fine roots, dry loose consistency, 

clear smooth boundary to 

  0.30 – 0.45 

Yellowish Dark Brown Silty and Sandy Medium CLAY (CH), moderately 

developed subangular blocky structure, approx 40% fine sand and silt, medium 

plasticity, visible fine-medium sand grains, dry firm consistency, parting to 

  0.45 -1.00 

Dark Greyish Brown Sandy Medium CLAY (CH), well developed subangular 

blocky structure, approx 50% fine sand, approx 10%  2-10mm angular gravels 

and rocks increasing with depth, medium plasticity, visible fine-medium sand 

grains, dry hard consistency, parting to 

  1.00 – 1.30 

Dark Yellowish Brown Silty and Sandy CLAY (CL), moderately developed 

polyhedral structure, approx 60% fine sand and silt, approx 10-15%, 2-10mm 

angular gravels and rocks increasing with depth, low plasticity, visible fine-

medium sand grains, slightly moist hard consistency, gradual boundary to 

  1.30 – 1.50+ 
Olive Yellow Silty Sand (SP), dry hard consistency, massive structure, extremely 

hard at 1.5m, refusal on slightly weathered siltstone 

 

 

 

 

 

 

 

 

 

 



Project Address: 471 Cambridge Road and 528 & 540 Pass Road Cambridge, TAS 7170 

© Geo-Environmental Solutions Pty Ltd    12 

5 LANDSLIP HAZARD ANALYSIS 

5.1 Landslip Characteristics 

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

mapping/inventory and site observations, the following scenarios have been identified as potential slope 

failure mechanisms for the site: 

• Scenario 1 – Shallow translational slide failure within shallow residual soils immediately below the 

estimated dwellings from removal of vegetation with potential for regression; 

 

• Scenario 2 – Shallow translational slide within shallow residual soils in cuttings above development, 

caused by oversteepening of natural soil slopes, with no allowance for drainage; 

 

• Scenario 3 - Shallow translational slide within natural soils and fill materials caused by loading of 

natural soil slopes and unstable batter angles, with no allowance for drainage; 

5.1.1 Frequency Analysis 

Table 2 presents the frequency analysis for the identified slope failure mechanisms. Terminology used is in 

accordance with the Australian Geomechanics Society (AGS) guidelines for Landslip risk management 

(2007a,b,c,d). (Table 2). 

Table 2  Frequency analysis for Landslip hazards 1 & 2 

Scenario Failure 

Mechanism 

Unit 

Affected 

Observed 

in the field 

Potential 

Size 

Potential 

Speed 

Water 

Content 

Current 

Likelihood 

Treated  

Likelihood 

Scenario 

1 

Shallow 

translational 

slide - 

residual soils 

from 

removal of 

vegetation 

with 

potential 

regression 

Surficial 

residual soils  

No Small with 

potential 

regression 

upslope 

towards 

dwelling 

Slow to 

moderate 

Wet/ 

saturated  

Possible Unlikely 

Scenario 

2 

Shallow 

translational 

slide - cut 

Over-

steepened 

surficial 

residual soils 

No Small  Slow to 

moderate 

velocities 

Wet/ 

saturated  

Possible Unlikely 

Scenario 

3 

Shallow 

translational 

slide - fill 

Potential fil No Small Slow to 

moderate 

Wet/ 

Saturated 

Possible Unlikely 
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5.2 Risk Analysis  

5.2.1 Risk to Property 

Risk has been considered for the proposed subdivision pre and post construction. Without suitable management of foundation depths, safe batter angles, fill 

compaction, the site is considered moderate risk from uncontrolled excavation. Treated risk may be reduced to low with the implementation of safe cut batter 

angles, limited use of fill and foundations being socketed into the underlying bedrock. Alternatively, potential cut and fill may be supported by suitably designed 

drained retaining walls. Site stormwater should be diverted away from the building platform and not outlet to ground below proposed dwelling. For the ongoing 

stability of any proposed cutting, cut-off v-drains should be implemented above all cutting and a graded toe drain immediately below the cutting faces to prevent 

water ponding near foundations (Table 3). Indicative soil classification for lots at southwest of the subdivision (end of Road 1 Cul de sac area) is Class P due to 

landslip risk. As such, specific assessment for site soil class and landslip risk will need to be conducted at the development application stage for each lot, once 

house plans are produced. 

Table 3  Consequence analysis for Landslip hazards – Property 

Scenario Issue 

Current Risks  

Recommended risk treatment 
Post Treatment 

Risk Likelihood of 

occurrence 

Consequence to 

property 

Level of risk to 

property 

Scenario 1 Shallow Slide 

Failure  

Possible 

 

Medium 

 

Moderate All proposed development to have site soil class assessment for residential dwellings as per AS2870-

2011 foundations for all residential dwellings.  

Foundations of the proposed dwellings should be extended into underlying bedrock and designed 

in accordance with good hillside construction practices should be adopted as per Australian 

Geoguide LR8. 

Lots within a landslip area should be assessed for specific landslip risk during the development 

application stage for each proposed dwelling.  

Low 

Scenario 2 Shallow Slide 

Failure 

Possible 

 

Minor 

 

Moderate Cut slopes for the construction of titles should be constructed using the following slope angles: 

• Residual Soils – 1V: 2H; and 

• Siltstone Bedrock – 1.2V: 1H. 

Alternatively, slopes can be retained using suitably engineered retaining walls. 

All cutting should include a cut-off v-drain above the cutting and a graded toe drain immediately 

below the cutting face. 

Cutting for the lots within a landslip area should be assessed at the development application stage.  

Low  

Scenario 3 Shallow Slide 

Failure 

Possible Minor Moderate  Prior to placement of proposed fill all topsoil should be stripped from the fill pad footprint and 

benches should be keyed into the slope (preferably onto underlying bedrock). The fill material 

should be granular and be placed in lifts of maximum 0.2m in height and adequately compacted in 

accordance with AS3798-2007; 

Fill batter angles should not exceed 1V: 3H and fill heights should not exceed 2.0m without prior 

assess that should be conducted from specific plans/volumes. 

Good hillside construction practices should be adopted as per Australian Geoguide LR8. 

 

Low 
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5.2.2 Risk to Life  

The risk to life is generally considered acceptable for Scenarios 1 and 3 after implementing the 

recommended risk treatments. (Table 4). Societal risk has not been assessed as part of this report. 

Table 4  Consequence analysis for Landslip hazards – Life  

Hazard Scenario 1 Scenario 2 Scenario 3 

Factor 

Shallow Translational Slide - 

Residual Soils from Removal 

of Vegetation with Potential 

Regression 

Shallow Slope Failure – Cut Shallow Slope Failure - Fill 

Likelihood Unlikely Unlikely Unlikely 

Indicative Annual Probability 0.001 0.001 0.001 

Use of Affected Structure/Site 
Residential Property – 

Assumed 50% 

Residential Property – 

Assumed 10% 

Residential Property – 

Assumed 10% 

Probability of Spatial Impact 0.5 0.1 0.1 

Probability of Not Evacuating 

Residual soils should exhibit 

signs of stress (tension 

cracking prior to failure), 

resulting in time for 

evacuation and/or 

remediation. 

0.3 

Anticipated failure volumes 

<20m3 

0.2 

Fill batters and residual soils 

should exhibit signs of stress 

(tension cracking prior to 

failure), resulting in time for 

evacuation and/or 

remediation. 

0.3 

Vulnerability 
Structure unlikely to collapse 

0.3 

Expected volumes unlikely to 

cause death. 0.3 
Structure unlikely to collapse 

Risk for Person Most at Risk 4.5x10-5 6.0 x10-6 3X10-5 

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. 

 

5.2.3 Societal Risk 

The Societal Risk Graph plot presented in Figure 6. showing the estimated individual risks for scenarios 1 2 

and 3 as presented in Figure 6 (outlined in the AGS ‘Landslide Risk Management Concepts and Guidelines’, 

2000). The risks are estimated based on people in the structure spending up to 12 hours per day in internal 

areas the property. 
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Figure 6 Societal Risk Graph of Probability of Fatalities vs Number of Fatalities (ANCOLD 1998) 
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6 CONCLUSIONS AND RECOMMENDATIONS   

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

assessment, the following conclusions are made: 

• Only the lots on the southwest portion of the subdivision (end of Road 1 cul de sac area) consists 

of slope angles between 11° and 20° and lie within the low landslip overlay as defined by the 

Tasmanian Planning Scheme – Clarence City Council Mapping. 

• The soils on site consist of moderately reactive silt/clay mixture. Refusal was encountered on upper 

sequences of siltstone bedrock in all test locations at depth ranging from 0.6mbgs to 1.50mgbs. 

Given the variable nature and of depth to rock on site, and the presence of amounts of 

rocks/floaters in the soil, careful attention may be required during excavation for the preparation 

of a consistent footing surface. 

• Foundations of the future dwellings should be extended into underlying bedrock and designed in 

accordance with good hillside construction practices should be adopted as per Australian 

Geoguide LR8. 

• According to “AS2870-2011 Residential slabs & footings” indicative soil classification for lots within 

a landslip area (end of Road 1 cul de sac) are Class P due to landslip risk. As such, specific 

assessment for site soil class and landslip risk will need to be conducted at the development 

application stage for each lot, once house plans are produced. 

• Cutting for the lots within a landslip area should be assessed at the development application stage.  

• Cut slopes (up to a maximum height of 1.5m) for the construction of titles should be constructed 

using the following slope angles: 

o Residual Soils – 1V: 2H; and 

o Siltstone Bedrock – 1.2V: 1H. 

o Alternatively, slopes can be retained using suitably engineered retaining walls (or where 

slope height exceeds 1.5m). 

• All cutting must include adequate drainage. 

• Prior to placement of proposed fill all topsoil should be stripped from the fill pad footprint and 

benches should be keyed into the slope (preferably onto underlying bedrock). The fill material 

should be granular and be placed in lifts of maximum 0.2m in height and adequately compacted 

in accordance with AS3798-2007; 

• Fill batter angles should not exceed 1V: 3H and fill heights should not exceed 2.0m without prior 

assessment that should be conducted from specific plans/volumes. 

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

should be implemented on site during and after construction. 

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

infrastructure the recommendations are followed. 

• The proposed subdivision within a landslip overlay is compliant with section C15.7.1 of the Planning 

Scheme as it represents a tolerable risk for the life of use and development.  

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  

Landslip Code Areas  
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APPENDIX 2 – Qualitative Risk Assessment Tables  

Likelihood & Consequence Index 

 

Qualitative Risk Matrix 
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APPENDIX 3 – Qualitative Risk Assessment  

 

 

 

 

 

Performance Criteria C15.7.1  

That subdivision within a landslip hazard area does not create an 

opportunity for use or development that cannot achieve a tolerable 

risk from a landslip: 

 

Relevance 
Management 

Options 

Managed (treated) Risk Assessment 

Further Assessment Required 
Consequence Likelihood Risk 

P1 

Each lot, or a lot proposed in a plan of subdivision, within a landslip 

hazard area must not create an opportunity for use or development 

that cannot achieve a tolerable risk from landslip, having regard to: 

 

(a) any increase in risk from a landslip for adjacent land; 

(b) the level of risk to use or development arising from 

 an increased reliance on public infrastructure; 

(c) the need to minimise future remediation works; 

(d) any loss or substantial compromise, by a landslip, of access to 

 the lot on or off site; 

(e) the need to locate building areas outside the landslip hazard  

area; 

(f) any advice from a State authority, regulated entity or a council; and

(g) the advice contained in a landslip hazard report. 
 

  

Refer to 

recommendatio

ns. 

 

Medium  

Minor 

Minor 

 

Unlikely  Low  

All proposed development to have 

site soil class assessment for 

residential dwellings as per 

AS2870-2011 foundations for all 

residential dwellings.  

Lots within a landslip overlay (end 

of Road 1 Cul de sac) should be 

assessed for specific landslip risk 

during the development 

application stage for each 

proposed dwelling. 
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APPENDIX 4 - Australian Geomechanics Society (AGS) Landslip Risk 
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APPENDIX 5 – Batter Angles for Embarkments  

 

 

 

 




