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1. INTRODUCTION

This report presents the results of a slope stability assessment carried out by Shaw Urquhart Pty

Ltd for Australian Soil & Concrete Testing Pty Ltd (ASCT) at 8 Coomburra Crescent, Ocean

Shores, New South Wales.

The proposed development is to subdivide the existing single allotment into four new allotments

accessed from a common driveway along the southern boundary.

The proposed allotment layout is shown on the following drawings by Ardill Payne & Partners Pty

Ltd:

 Drawing DA01, Issue A, “Existing Site Layout Plan”.

 Drawing DA02, Issue C, “Proposed Development Layout Plan”.

 Drawing DA03, Issue C, “Proposed Development Driveway Plan and Sections.”

 Drawing DA04, Issue B, “Swept Paths Layout Plan”.

Copies of the drawings are presented in Appendix D for reference.

It is understood that Byron Shire Council has requested a slope stability study in accordance with

the “Practice Note Guidelines for Landslide Risk Management”, Australian Geomechanics

Society, 2007.

2. FIELD WORK

The field work consisted of the following:

 A site visit by a Geotechnical Engineer on the morning of 19 April 2018. A walk-over

assessment was carried out to view surface conditions and make observations of local

geology and geomorphology relevant to the stability of the natural slopes on the site.

 Six (6) test pits were excavated on 15 May 2018 at the approximate locations shown on

Figure 1. The excavations were carried out using a CAT 305E excavator. The test pits

were backfilled with the excavated spoil using the backhoe bucket for compaction. The

test pits were carried out in the full-time presence of an experienced Geotechnician from

Australian Soil & Concrete Testing Pty Ltd who was responsible for locating the test pits,

nominating and directing sampling and testing and preparing field logs of the soil and

weathered rock profiles encountered.

 Dynamic Cone Penetrometer (DCP) tests were carried out adjacent to each of the test

pits.

Engineering logs of the test pits are presented in Appendix A along with the DCP test results and

explanation sheets describing the terms and symbols used.
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3. SITE CONDITIONS

3.1 Surface Conditions

Site site observations and surface features are shown on Figure 1.

The site is located in a well established residential area and is surrounded on all sides by existing

houses. The site, which is identified as 8 Coomburra Crescent, is accessed by a panhandle from

Coomburra Crescent located between numbers 6 and 10.

Slope angle measurements taken at the time of the site visit using a hand-held clinometer are

shown on Figure 1.

Slope angles along the panhandle access range between about 10° and 12° increasing to about

14° where the panhandle enters the main site.

The allotment is located topographically below the existing allotments on Coomburra Crescent on

the lower flanks of a north-west facing hill.

The land slopes downwards from a high point in the south-east corner towards the north-west,

becoming flatter in the north-west corner as shown by the contour plan which forms the base-plan

to Figure 1.

Slope angles in the south-eastern part of the site vary between about 13° and 18°. There is a

locally steeper area about midway along the southern boundary where slope angles increase to

about 23° before reducing to about 10° to 12° in the south-western part of the site. Slope angles

on the natural slopes in the north-western part of the site vary between about 6° and 7°.

A small fill platform has been constructed in north-western part of the site with slope angles of

about 4°across the platform and batter slopes in the order of 22° to 26° on the down-slope side of

the platform. There was also evidence of filling in the south-west corner of the site to the west of

the panhandle entrance to the main site.

Mounds of soil and dirt were observed around the base of some of the trees suggesting that soil

may have been stripped from the land adjacent to the trees.

Widespread surface water and boggy conditions were observed on the day of the site visit

extending over the area shown on Figure 1. It is considered that some of the surface water was

due to runoff from the allotments up-slope, but the boggy areas on the steeper slopes were likely

to be due to groundwater seepage.

A surface drainage channel discharged onto the site in the south-east corner. Surface water

flowed across the site and along the northern site boundary to an existing stormwater inlet located

in the north-west part of the site as shown on Figure 1.

3.2 Subsurface Conditions

According to the published geology map of the area (1:250,000 scale “Tweed Heads” sheet), the

site is underlain by weathered rocks of the Neranleigh Fernvale Group.
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Uncontrolled fill was observed in test pits TP1 and TP3 to 1.0m and 0.7m depth respectively. A

thin surface layer of fill (0.1m) was also observed in test pit TP2.

Elsewhere the site was underlain by stiff to hard, residual, clayey soil with gravel, cobbles and

boulders. The fill was underlain by similar soils.

With the exception of test pit TP6, no topsoil was encountered at the locations investigated.

The subsurface materials encountered in each test pit are summarised in Table 1.

TABLE 1: SUMMARY OF SUBSURFACE CONDITIONS

Location Depth (m)

Fill Topsoil Residual

clayey soil,

stiff

Residual,

clayey soil,

very stiff to

hard.

TP1 0.0 – 1.0 N/E 1.0 – 3.1 N/E

TP2 0.0 – 0.1 N/E 0.1 – 1.6* N/E

TP3 0.0 – 0.7 N/E N/E 0.7 – 2.5

TP4 N/E N/E 0.0 – 2.2* N/E

TP5 N/E N/E 0.0 – 2.0* N/E

TP6 N/E 0.0 – 0.1 0.2 – 1.4* N/E

N/E = Not Encountered

* Excavator refusal on gravel, cobbles and boulders

3.3 Groundwater

Groundwater seepage was observed at 1.1m depth in test pit TP4 at the time of the

investigations.

On the basis of site observations at the time of the site visit on 19 April 2018, it is considered likely

that groundwater seepage occurs across a significant portion of the site.

Widespread surface water and boggy conditions were observed on the day of the site visit as

shown on Figure 1. It is considered that some of the surface water was due to runoff from the

allotments up-slope, but the boggy areas on the steeper slopes were likely to be due to

groundwater seepage.



181147/1-B 4

17 May 2018

4. SLOPE STABILITY & LANDSLIDE RISK ASSESSMENT

4.1 Discussion

Natural slopes are formed by processes which reflect the site geology, climate and environment.

These processes result in ongoing down slope movements of materials within the slope. The area

of influence of these down slope movements may range from local to regional. The natural

process may be influenced by human intervention in the form of construction and related

activities. It must be accepted that the hazards associated with construction on or immediately

adjacent to steep slopes are greater than construction on level ground in the same geological

environment. The impact of construction may be adverse and poor construction practice and

techniques may increase the potential likelihood of ground movement.

It is not technically feasible to assess the stability of the natural slopes on a particular site in

absolute terms such as “stable” or “unstable”. However, a degree of likelihood of slope movement

can be assessed by the recognition of surface features supplemented by limited information on

the regional and local subsurface conditions and with the benefit of experience gained in similar

geological and engineering environments.

4.2 Definitions of Terms Used

The following brief definitions of terms used in this report are taken from the Australian

Geomechanics Society “Guideline for Landslide Susceptibility, Hazard and Risk Zoning for Land

Use Planning”, Australian Geomechanics Volume 42, No. 1 March 2007.

Landslide - The movement of a mass of rock, debris, or earth (soil) down a slope.

Landslide inventory – An inventory of the location, classification, volume, activity and date of

occurrence of individual landslides in an area.

Hazard – A condition with the potential for causing an undesirable consequence. Landslide

hazard includes landslides which have their source in the area or may have their source outside

the area but may travel to or regress into the area.

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

environment. Risk is often estimated by the product of probability and consequences. However,

a more general interpretation involves a comparison of the probability and consequences in a

non-product form.

Zoning – The division of land into homogeneous areas or domains and their ranking according to

degrees of actual or potential landslide susceptibility, hazard or risk.

The general approach of the Australian Geomechanics Society publications is to define and

assess “risk” as a function of the likelihood or probability of an event occurring (such as a

landslide) and the potential consequences of such an event (eg. damage to property, loss of life).
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4.3 Landslide Inventory

Shaw Urquhart Pty Ltd is not aware of any documented record of historical slope instability on or in the

vicinity of the site. The periodic history and therefore frequency of slope instability on the site is not

known.

4.4 Identification of Potential Hazards

On this site, the main potential landslide and related hazards are identified as follows:-

 Uncontrolled fill on the lower north-western part of the site with steep batter slopes.

 Natural steep slopes (generally steeper than 18˚) in the upper central part of the site and in the

north-western corner.

 Groundwater seepage at about mid-slope in the central part of the site.

The hazards have been identified from a site walk-over assessment and observations by a

Geotechnical Engineer as described in Sections 2 and 3.

4.5 Hazard Zoning

4.5.1 General

The main causes of landslides are well documented in the literature and include the following factors:

 Slope angle.

 Underlying geology and soil types.

 Vegetation cover.

 Variable and transient factors such as rainfall intensity, overland water flows, groundwater

flows, piezometric pressure and seismic vibrations.

 Presence of soil masses in a potentially unstable condition.

 Man-made factors such as excavations, construction activity, removal of vegetation and

changes to the surface and subsurface drainage.

In a given area, some of the above factors can be identified, while other possible contributing factors

can be considered. From a study of existing landslides and an assessment of the likely mechanisms

and influences on these events, it is possible to develop an understanding of the processes involved

which in turn allows an assessment to be made of the potential, relative likelihood of similar conditions

arising in other adjacent areas.

Landslides within the study area may also be induced by man-made factors. Known causes of

landslides in other areas include but are not limited to:

 Construction of loose, uncompacted fill slopes.

 Undercutting of steep slopes.

 Relocation of water courses adjacent to the toes of slopes.
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 Concentrated stormwater run-off from roads or building platforms causing fill failures.

 Poor design and/or construction of retaining structures.

 Ground saturation of land below septic waste disposal absorption fields.

4.5.2 Qualitative Measures of Likelihood

The qualitative measures of Likelihood presented in Table 2 have been adopted for this study

consistent with the terminology of Appendix C of the Australian Geomechanics Society “Practice Note

Guidelines for Landslide Risk Management”, Australian Geomechanics Vol 42 No 1 March 2007. A

copy is presented in Appendix B of this report.

TABLE 2: QUALITATIVE MEASURES OF LIKELIHOOD OF INSTABILITY

Approximate Annual

Probability

Description Descriptor

10
-2

The event will probably occur under

adverse conditions over the design life

Likely

10
-3

The event could occur under adverse

conditions over the design life

Possible

10
-4

The event might occur under very adverse

circumstances over the design life

Unlikely

10
-5

The event is conceivable but only under

exceptional circumstances over the design

life

Rare

10
-6

The event is inconceivable or fanciful over

the design life

Barely Credible

4.5.3 Zones of Likelihood of Instability

Taking into account the measures described above, zones of likelihood of instability have been

assigned on the basis of slope angle as follows:-

 Barely Credible: Gently sloping to flat-lying areas with slope angles of less than 7. This does

not include the potential for localised instability on drainage ditches, fill stockpiles or other man-

made features.

 Rare: - Gently sloping areas and the crests and upper slopes of ridges and spurs with slope

angles of greater than 7˚ to 12˚.

 Unlikely: - Areas with slope angles of greater than 12˚ to 18˚.

 Possible: - Areas with slope angles of greater than 18˚ to 25˚.



181147/1-B 7

17 May 2018

 Likely: Very steep slopes in residual soils with slope angles generally steeper than 25˚. Slopes

steeper than 25˚ were not observed on the natural slopes on this site.

It should be appreciated that the likelihood of slope instability is not defined by slope angle alone and

hazard zoning needs to also take into account many other parameters including drainage,

observations on site and site geology as understood from subsurface investigations.

The interpreted zones of different likelihood of instability are presented on Figure 2. These zones are as

interpreted from measured slope angles, site observations and subsurface investigations and may not

strictly follow the simplified slope angle categories described previously.

4.6 Quantitative Assessment

4.6.1 Cross Sections

The survey contours on the Ardill Payne & Partners Pty Ltd Drawing No. DA01 Issue A were used

as the basis for developing topographical cross sections across the site.

Two cross sections (A and B) were selected at the locations shown on Figure 1 and a subsurface

geotechnical design profile was formulated from the engineering logs of the nearest test pits.

For the purpose of the quantitative stability analyses, the following assumptions have been made:

 The depth to weathered rock has been assumed to coincide with excavator refusal depth.

 Stability analyses have been carried out using the computer program SLOPE/W for dry

conditions and for extreme conditions were the soils above the weathered rock are

assumed to be fully saturated. These groundwater conditions are also considered to be

extreme given the limited catchment above the building area.

 The analyses have been carried out for the existing undeveloped slopes.

4.6.2 Results of Stability Analyses

The results of the stability analyses are presented in Table 3 and selected computer stability plots

are presented in Appendix C. Geotechnical strength parameters have been assumed based on

our experience with similar materials and are shown on the stability plots in Appendix C.

TABLE 3: SUMMARY OF FACTORS OF SAFETY AGAINST INSTABILITY

Condition Analysed Estimated Factor of Safety

Section A Section B

Existing undeveloped slopes –

dry

2.16 2.44

Existing undeveloped slopes –

residual soil saturated

1.32 1.49

Generally a factor of safety of 1.5 is considered to be acceptable under normal operating

conditions with a reduced factor of safety of 1.3 considered to be acceptable under extreme

conditions.
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The stability analyses show that the stability of the steeper parts of the undeveloped slopes are

only marginally acceptable under extreme conditions. Development on these steeper slopes will

need to be carried out in such a way as to not contribute to further loading the slopes and

reducing the factor of safety.

4.7 Geotechnical Constraints to Residential Development

The development constraints outlined in Table 4 may be considered typical for a site of this type and

may be considered for preliminary concept planning purposes.

TABLE 4: PROPOSED DEVELOPMENT CONSTRAINTS – RESIDENTIAL STRUCTURES

Barely Credible
(Less than 7˚)

 No specific constraints other than good engineering and construction
practice.

 May be settlement issues if areas of uncontrolled fill are present.

Rare

(7°-12°)

 Minimise earthworks. Maximum unsupported cut depths and fill
thicknesses of 2.0m battered no steeper than 1V:2H are
recommended unless subject to site-specific engineering
investigations and design.

Steeper and deeper unsupported cuts and fills should be supported
with engineered retaining walls.

 Pre-strip the vegetation and topsoil prior to placement of any filling,
and bench engineered fill into the natural slope and compact to the
requirements of AS3798, “Guidelines on earthworks for commercial
and residential developments”.

 Provide appropriate surface and subsurface drainage, and direct
water collected by these drainage systems, together with run-off from
gutters, down-pipes, driveways and paved areas, into the stormwater
reticulation system or discharge in a controlled manner into existing
natural drainage features on the site.

 Pay particular attention to drainage and erosion control measures
during site development. Areas where surface groundwater seepage
currently exists or becomes apparent during or immediately after
periods of heavy rainfall may require sub-soil drains.

Unlikely

(12°-18°)

For residential buildings constructed on the natural slopes and founded in
residual soils, it is recommended that the type of building generally be
restricted to lightweight slope-sensitive structures of timber or similar
construction to limit surcharge loadings on the slopes.

Depending on the results of an appropriate, site-specific geotechnical
assessment, the constraints on development are expected to typically include:

 Avoid development near locally over-steepened areas or gullies.

 Pre-strip the vegetation/topsoil prior to placement of any filling, bench
engineered fill into the natural slope and compact to the requirements
of AS3798, “Guidelines on earthworks for commercial and residential
developments”.
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 Minimise bulk earthworks. Maximum unsupported cut depths and fill
thicknesses of 1.0m, and batters no steeper than 1V:2H are
recommended unless subject to site-specific engineering
investigations and design. Steeper and deeper cuts/fills should be
supported with engineered retaining walls.

 Locate footings on weathered rock where practical.

 Found engineered retaining walls in rock where practicable, and
design the walls to resist applied soil and water forces, allowing for the
sloping ground and any surcharge loadings.

 Provide appropriate surface and subsurface drainage, and direct
water collected by these drainage systems, together with run-off from
gutters, down-pipes, driveways and paved areas, into the stormwater
reticulation system or discharge in a controlled manner into existing
natural drainage features on the site.

 Pay particular attention to drainage and erosion control measures
during site development. Areas where surface groundwater seepage
currently exists or becomes apparent during or immediately after
periods of heavy rainfall may require sub-soil drains.

Possible

(18°-25°)

On this site, it is recommended that residential development should not extend
into areas of Possible instability unless sufficient, appropriate geotechnical
studies are carried out to enable the area to be re-zoned as Unlikely or better.
This may result in modification of the natural ground surface to achieve the
same outcome.

The feasibility of developing in these areas will depend on the nature of the
proposed development and proposed changes to the ground topography.

Further discussion is presented in Section 5.0

In general it is recommended that all development on hillside areas should follow good hillside

construction practice in accordance with the information sheets presented in Appendix B. These are

taken from the Australian Geomechanics Society “Practice Note Guidelines for Landslide Risk

Management”, Australian Geomechanics Vol 42, No 1, March 2007.

4.8 Specific Comments on the Proposed Development

4.8.1 Proposed Driveway

The proposed bulk earthworks associated with the driveway as shown on Ardill Payne & Partners

Drawing Nos. DA2 & DA3 are considered to be acceptable.

The driveway passes through an area of Possible Likelihood of instability but is entirely in cut in

this area.

There is potential for instability on the steeper slopes on Proposed Lot 3 to extend up-slope to

beneath the driveway but it is expected that development improvements on Lot 3, as discussed in

Section 4.8.3, will reduce the potential for this to occur.
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4.8.2 Uncontrolled Fill

Uncontrolled fill is present on the lower slopes of Proposed Lots 1, 2 and 3 and, whilst not a slope

stability issue, will need to be addressed at the time of site classification and footing design.

4.8.3 Proposed Lot 3

The natural slopes on part of Proposed Lot 3 are considered to have a Possible likelihood of

instability and in their present condition are considered to be unsuitable for residential

development.

It is recommended that measures be taken to address the seepage encountered in test pit TP4

and to modify the topography such that the allotment can be re-zoned as Unlikely or better.

It may be possible to do this in conjunction with the proposed driveway bulk earthworks.

Alternatively, if the allotment is approved in its current condition, future residential development

will need to take into consideration the potential for instability of the natural slopes and either

modify the slopes or design any structures on the slopes to withstand the likely ground movement

associated with the potential instability.

5. FUTURE DESIGN LEVEL INVESTIGATIONS

It is recommended that at, the time of construction, a site-specific geotechnical investigation and risk

assessment be carried out for each proposed residential allotment and/or building envelope which is

located in a zone of Unlikely instability (areas with slopes of 12˚ or steeper).

For and on behalf of

SHAW URQUHART PTY LTD
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UNDERSTAND THE UNDERSTAND THE UNDERSTAND THE UNDERSTAND THE 

LIMITATIONS OF YOUR LIMITATIONS OF YOUR LIMITATIONS OF YOUR LIMITATIONS OF YOUR 
GEOTECHNICAL REPORTGEOTECHNICAL REPORTGEOTECHNICAL REPORTGEOTECHNICAL REPORT    
 

This report has been based on project 

details as provided to us at the time of 

the commission. It therefore applies 

only to the site investigated and to a 

specific set of project requirements as 

understood by Shaw:Urquhart. 

 

If there are changes to the project, you 

need to advise us in order that the 

effect of the changes on the report 

recommendations can be adequately 

assessed. Shaw:Urquhart cannot take  

responsibility for problems that may 

occur due to project changes if they are 

not consulted. 

 

It is important to remember that the 

subsurface conditions described in the 

report represent the state of the site at 

the time of investigation.  Natural 

processes and the activities of man can 

result in changes to site conditions.  For 

example, ground water levels can 

change or fill can be placed on a site 

after the investigation is completed.  If 

there is a possibility that conditions may 

have changed with time, Shaw:Urquhart 

should be consulted to assess the 

impact on the recommendations of the 

report. 

 

The site investigation only identifies the 

actual subsurface conditions at the 

location and time when the samples 

were taken.  Geologists and engineers 

then extrapolate between the 

investigation points to provide an 

assumed three-dimensional picture of 

the site conditions.  The report is based 

on the assumption that the site 

conditions as identified at the 

investigation locations are 

representative of the actual conditions 

throughout an area.  This may not be 

the case and actual conditions may  

 

 
 

 

differ from those inferred to exist.  This 

will not be known until construction has  

commenced.  Your geotechnical report 

and the recommendations contained 

within it can therefore only be regarded 

as preliminary.   

 

In the event that conditions 

encountered during construction are 

different to those described in the 

report, Shaw:Urquhart should be 

consulted immediately.  Nothing can be 

done to change the actual site 

conditions which exist but steps can be 

taken to reduce the impact of 

unexpected conditions.  For this reason, 

the services of Shaw:Urquhart should 

be retained through the development 

stage of a project. 

 

Problems can occur when other design 

professionals misinterpret a report.  To 

help avoid this, Shaw:Urquhart should 

be retained to work with other design 

professionals to explain the implications 

of the report. 

 

This report should be retained as a 

complete document and should not be 

copied in part, divided or altered in any 

way.   

 

It is recommended that Shaw:Urquhart 

is retained during the construction 

phase to confirm that conditions 

encountered are consistent with design 

assumptions.  For example, this may 

involve assessment of bearing capacity 

for footings, stability of natural slopes 

or excavations or advice on temporary 

construction conditions.   

 

This document has been produced to 

help all parties involved recognise their 

individual responsibilities. 







181147/1-B

17 May 2018

APPENDIX A

ENGINEERING LOGS OF TEST PITS & DCP TEST RESULTS







Silty CLAY:  medium plasticity, dark brown.

Gravelly, Silty CLAY:  medium plasticity, brown orange, fine
to coarse grained gravel and large boulders.

Gravelly, Silty CLAY:  medium plasticity, dark brown, fine to
coarse grained gravel and large boulders.

Gravelly, Silty CLAY:  high plasticity, dark brown, grey, fine
to coarse grained gravel and large boulders.

Silty CLAY:  high plasticity, grey, orange, with some large
boulders and some fine to medium grained gravel.

Silty CLAY:  high plasticity, grey, brown, red, with some fine
to medium grained gravel.
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Gravelly, Silty CLAY:  medium plasticity, yellow, brown,
orange, fine to coarse grained gravel, and some boulders.
Gravelly, Silty CLAY:  high plasticity, grey, brown, fine to
coarse grained gravel, and some boulders.

Excavator refusal on large boulders.
Test pit TP2 terminated at 1.6m
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Pit Orientation:
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Gravelly, Silty CLAY:  medium plasticity, yellow, brown, fine
to coarse grained gravel and large boulders.
Silty CLAY:  high plasticity, grey, orange, with some fine to
coarse grained gravel and some large boulders.

Gravelly, Silty CLAY:  high plasticity, grey, orange, fine to
coarse grained gravel and boulders.

Gravelly, Silty CLAY:  medium plasticity, brown, orange,
yellow, fine to coarse grained gravel, some sand and
boulders.

Sandy, Silty CLAY:  medium plasticity, pale white and
orange.

Test pit TP3 terminated at 2.5m
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Gravelly, Silty CLAY:  medium plasticity, brown, fine to
coarse grained gravel, with some boulders and roots.

Gravelly, Silty CLAY:  high plasticity, grey, brown, red, fine
to coarse grained gravel and some boulders.

Excavator refusal on cobbles and boulders.
Test pit TP4 terminated at 2.2m
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Silty CLAY:  medium plasticity, dark brown, with some
boulders and roots.

Gravelly, Silty CLAY:  high plasticity, grey, brown, orange
and some boulders.

Excavator refusal on cobbles and boulders.
Test pit TP5 terminated at 2m
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Silty CLAY:  medium plasticity, dark brown.

Gravelly, Silty CLAY:  medium plasticity, brown, fine to
coarse grained gravel and some boulders.

Gravelly, Silty CLAY:  high plasticity, grey, brown, orange,
fine to coarse grained gravel and some boulders.

Excavator refusal on cobbles and boulders.
Test pit TP6 terminated at 1.4m
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colour, secondary and minor components.
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Dynamic Cone Penetrometer

Client Australian Soil & Concrete Testing Hammer mass: 9kg

Project 8 Coomburra Crescent, Ocean Shores Hammer drop: 0.510m

Location Refer Figure 1 Cone: 20mm diameter (cone angle 30°)

D
e

p
th

(m
)

LOCATION

TP1 TP2 TP3 TP4 TP5 TP6

0.0 – 0.1 3 11 4 2 5 2
0.1 – 0.2 3 10 2 4 4 4
0.2 – 0.3 3 R 3 4 6 4
0.3 – 0.4 2 6 6 9 6
0.4 – 0.5 R 7 R 12 7
0.5 – 0.6 R R R
0.6 – 0.7
0.7 – 0.8
0.8 – 0.9
0.9 – 1.0
1.0 – 1.1
1.1 – 1.2
1.2 – 1.3
1.3 – 1.4
1.4 – 1.5
1.5 – 1.6
1.6 – 1.7
1.7 – 1.8
1.8 – 1.9
1.9 – 2.0
2.0 – 2.1
2.1 – 2.2
2.2 – 2.3
2.3 -2.4
2.4 - 2.5
2.5 – 2.6
2.6 – 2.7
2.7 – 2.8
2.8 – 2.9
2.9 – 3.0

Observations:
R = DCP refusal, generally on cobbles or boulders
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APPENDIX B

GUIDELINES FOR HILLSIDE CONSTRUCTION

&

APPENDIX C OF AGS “PRACTICE NOTE GUIDELINES FOR LANDSLIDE RISK ASSESSMENT”
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APPENDIX G - SOME GUIDELINES FOR HILLSIDE CONSTRUCTION 
 

 GOOD ENGINEERING PRACTICE POOR ENGINEERING PRACTICE 
ADVICE   
GEOTECHNICAL 
ASSESSMENT 

Obtain advice from a qualified, experienced geotechnical practitioner at early 
stage of planning and before site works. 

Prepare detailed plan and start site works before 
geotechnical advice. 

PLANNING 
SITE PLANNING Having obtained geotechnical advice, plan the development with the risk 

arising from the identified hazards and consequences in mind. 
Plan development without regard for the Risk. 

DESIGN AND CONSTRUCTION 

HOUSE DESIGN 

Use flexible structures which incorporate properly designed brickwork, timber 
or steel frames, timber or panel cladding. 
Consider use of split levels. 
Use decks for recreational areas where appropriate. 

Floor plans which require extensive cutting and 
filling. 
Movement intolerant structures. 

SITE CLEARING Retain natural vegetation wherever practicable. Indiscriminately clear the site. 
ACCESS & 

DRIVEWAYS 
Satisfy requirements below for cuts, fills, retaining walls and drainage. 
Council specifications for grades may need to be modified. 
Driveways and parking areas may need to be fully supported on piers. 

Excavate and fill for site access before 
geotechnical advice. 

EARTHWORKS Retain natural contours wherever possible. Indiscriminatory bulk earthworks. 

CUTS 
Minimise depth. 
Support with engineered retaining walls or batter to appropriate slope. 
Provide drainage measures and erosion control. 

Large scale cuts and benching. 
Unsupported cuts. 
Ignore drainage requirements 

FILLS 

Minimise height. 
Strip vegetation and topsoil and key into natural slopes prior to filling. 
Use clean fill materials and compact to engineering standards. 
Batter to appropriate slope or support with engineered retaining wall. 
Provide surface drainage and appropriate subsurface drainage. 

Loose or poorly compacted fill, which if it fails, 
may flow a considerable distance including 
onto property below.  
Block natural drainage lines. 
Fill over existing vegetation and topsoil. 
Include stumps, trees, vegetation, topsoil, 
boulders, building rubble etc in fill. 

ROCK OUTCROPS 
&  BOULDERS 

Remove or stabilise boulders which may have unacceptable risk. 
Support rock faces where necessary. 

Disturb or undercut detached blocks or 
boulders. 

RETAINING 
WALLS 

Engineer design to resist applied soil and water forces. 
Found on rock where practicable. 
Provide subsurface drainage within wall backfill and surface drainage on slope 
above. 
Construct wall as soon as possible after cut/fill operation. 

Construct a structurally inadequate wall such as 
sandstone flagging, brick or unreinforced 
blockwork. 
Lack of subsurface drains and weepholes. 

FOOTINGS 

Found within rock where practicable. 
Use rows of piers or strip footings oriented up and down slope. 
Design for lateral creep pressures if necessary. 
Backfill footing excavations to exclude ingress of surface water. 

Found on topsoil, loose fill, detached boulders 
or undercut cliffs. 

SWIMMING POOLS 

Engineer designed. 
Support on piers to rock where practicable. 
Provide with under-drainage and gravity drain outlet where practicable. 
Design for high soil pressures which may develop on uphill side whilst there 
may be little or no lateral support on downhill side. 

 

DRAINAGE   

SURFACE 

Provide at tops of cut and fill slopes. 
Discharge to street drainage or natural water courses. 
Provide general falls to prevent blockage by siltation and incorporate silt traps. 
Line to minimise infiltration and make flexible where possible. 
Special structures to dissipate energy at changes of slope and/or direction. 

Discharge at top of fills and cuts. 
Allow water to pond on bench areas. 
 

SUBSURFACE 

Provide filter around subsurface drain. 
Provide drain behind retaining walls. 
Use flexible pipelines with access for maintenance. 
Prevent inflow of surface water. 

Discharge roof runoff into absorption trenches. 

SEPTIC & 
SULLAGE 

Usually requires pump-out or mains sewer systems; absorption trenches may 
be possible in some areas if risk is acceptable. 
Storage tanks should be water-tight and adequately founded. 

Discharge sullage directly onto and into slopes.  
Use absorption trenches without consideration 
of landslide risk. 

EROSION 
CONTROL & 

LANDSCAPING 

Control erosion as this may lead to instability. 
Revegetate cleared area. 

Failure to observe earthworks and drainage 
recommendations when landscaping. 

DRAWINGS AND SITE VISITS DURING CONSTRUCTION 
DRAWINGS Building Application drawings should be viewed by geotechnical consultant  
SITE VISITS Site Visits by consultant may be appropriate during construction/  

INSPECTION AND MAINTENANCE BY OWNER 
OWNER’S 

RESPONSIBILITY 
Clean drainage systems; repair broken joints in drains and leaks in supply 
pipes. 
Where structural distress is evident see advice. 
If seepage observed, determine causes or seek advice on consequences. 
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APPENDIX C

SELECTED COMPUTER STABILITY PLOTS
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APPENDIX D

COPIES OF PLANS PROVIDED










