
  

 
 

  
GeoReports Pty Ltd, A.B.N.  61 626 422 455 enquiries@georeports.com.au 
POBox 893, Newport Beach, New South Wales 2106 Australia T: +61 409 33 22 34    

  Ref:  210027-001-Rev0 
  Date:  22 June 2021 

    

Mr Christian Stevens (c/o A Grade Pools), 
19A Philip Road, 
Mona Vale  
NSW 2103 
 
By email to:  Blake Gaffney (agradepools@outlook.com) 
CC:    
 
 
Preliminary Geotechnical Assessment – Swimming Pool 
19A Philip Road, Mona Vale, NSW 2103 
 
Dear Mr Stevens, 
 
1. Introduction 
This letter report contains a preliminary geotechnical assessment undertaken by GeoReports Pty Ltd 
(GeoReports) to inform Development Approval (DA) and assist with design and construction of a new 
swimming pool at the above site (the Subject Site). The scope, deliverables and conditions relating to 
GeoReports services were defined in our emailed proposal of 11 June 2021, and your acceptance of 14 June 
2021. 
 
The following information was made available to GeoReports for this assessment: 
 

• Landscape and Site Plans by A Grade Landscapes, Issue 1, dated 24 March 2021 (1 Sheet); and  
• Detail and Level Survey Plan by Helensburgh Surveying Services, Ref. 21-064, dated May 2021 (1 

Sheet). 
 

2. Scope of Work 
GeoReports has been engaged to provide preliminary geotechnical assessment at the subject site as they 
relate to the proposed swimming pool and ancillary works, in accordance with the Northern Beaches Council 
development controls (Geotechnical Risk Management Policy (GRMP) for Pittwater, No. 178).  
 
In adverse circumstances, the Council GRMP can require prescriptive levels of geotechnical investigation and 
reporting including minimum levels of subsurface investigation and quantitative slope risk assessment. Where 
conditions are favourable and verified by preliminary geotechnical assessment (this report), a detailed 
geotechnical report may not be necessary (See Table 1).  
 
Table 1 – Assessment requirements – Conditions not requiring a detailed Geotechnical Report 

GRMP Criteria (Not Requiring Detailed Report) Applicability / Comment  
The proposed works involve a minor development, 
minor alterations and/or development separate from 
a Geotechnical Hazard* 

 
Minor works; See below for geotechnical hazard 
assessment 

The proposed works are separate from the primary 
development*  

Swimming pool is separate from the primary 
development 

The property is located in Geotechnical Hazard 
Zone 3  

The Site is H3 (outside H1 and H2) - See Figure 1 
*- Requires due consideration of level of investigation required and consideration of risk to Life and to Property as part of the Preliminary 
Geotechnical Assessment (refer to following sections). 
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Figure 1 –Geotechnical Hazard Classification  

(Source: Northern Beaches Council / GeoReports) 
 
Based on this screening approach, this report is required to provide a preliminary assessment of geotechnical 
conditions relevant to the proposed works with due consideration of level of investigation required and 
presence of geotechnical hazards including consideration risk to life and to property. 
 
Geology and Soil Landscape 
The New South Wales Seamless Geology dataset (version 1.1) shown in Figure 2 indicates that the Subject 
is underlain by Narrabeen Group which consists of Interbedded laminate, shale and quartz to lithic quartz 
sandstone. 

 

 
 

Figure 2: Mapped Geology  
(Source: Geoscience Australia) 

Subject Site 
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Published mapping data by the NSW Government indicates that soils developed on this lithology at the 
Subject Site are associated with the Erina soil landscape unit (See Figure 3) which occur on undulating to 
rolling rises and low hills on fine-grained sandstones and claystones of the Narrabeen Group. These erosional 
soils are typically 1 to 2m deep and typically consist of sand-rich topsoil horizons, becoming clay-dominant 
with depth and containing sub-angular sandstone rock fragments. Identified limitations of these soils include 
moderate reactivity, high soil erosion hazard, low wet-strength and seasonal waterlogging of footslopes. 

 

 
 

Figure 3: Soil Landscape 
(Source: Office of Environment and Heritage) 

 
3. Geotechnical Field Observations and Preliminary Assessment 
A Principal Geotechnical Engineer from GeoReports undertook a walkover at the Subject Site on 17 June 
2021 to document site features and conditions. The visit took place on a dry day without rainfall in the 
preceding week; no springs or free groundwater were observed at the site. A summary of observations, 
photographs and field sketches are presented below and attached. 
 

• The battle-axe property is located near the crest of a rounded ridge above Philip Road and contains a 
two-storey brick and tile residence surrounded by garden to rear, concrete driveway / gardens at front 
and paved footpaths on each side.  No rock outcrop was observed on the property. 

• The residence is founded on a platform which has been cut about 1.3m into surrounding land along 
the southern boundary. There is evidence of minor filling settling around the northern corner of the 
house and along a sloping easement boundary between the northern brick-paved path which is about 
600mm above an adjacent concrete driveway to the north.  We understand that the path and retaining 
wall shown in Photograph 1 (above) are to be reinstated and upgraded as part of landscaping work. 

• The house is in generally good condition with no evidence of external cracking or movement.  A 
concrete slab under the existing pergola is paved with terracotta tiles and one minor existing crack 
was observed extending across several tiles near the centre of the tiled area. 

• The location of the proposed pool is currently surface by a near level turfed lawn area, surrounded on 
three sides (South, West, North) by garden beds retained by low sandstone wall edging (to 200mm 
height) and 1.8m high timber fencing in fair condition. The Eastern edge of the pool will be 
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immediately adjacent to the tiled concrete slab (described above) and also adjacent to a column 
footing supporting a pergola structure.  

• A plan showing the site topography is presented in Figure 4, below and indicates that the elevation 
falls about RL 40m to RL 38m AHD across the central portion of the block (approximately 10% or 6º 
average slope angle). 

• A marked-up plan showing key features is presented as Figure 5, below, and includes locations of 
numbered photographs which are shown in Table 1. Sections through the site showing excavation 
extents in relation to site features are shown in Figure 6 (plan) and Figure A1 (attached, sections). 
 

 
Figure 4: Topography (Source: Mecone Mosaic) 

 

 
 

Figure 5: Key plan showing numbered photographs (Table 1) and Sections (Figure A1, attached)  

See Figure A1 
for Sections  

Location of Photograph 
(See Table 1) 
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Table 1 – Numbered Photographs 

   
1 – Path and low wall to be reinstated 2 – View across pool footprint 

  
3 –  View across pool footprint towards paving 4 – Historic fill settlement surrounding house 

  
5 – View across paving towards pool area 6 – Concrete wall beside house 

Photographs 1 to 6 – Site Photos 
 
4. Discussion and Recommendations 
Based on our review of available information and site visit, we consider that there are no geotechnical slope 
stability hazards immediately affecting the location of the proposed swimming pool. However, the following 
key points will need to be considered and addressed during design and construction.  
 
4.1. Investigation Requirements  
It is likely that the uppermost 2m below existing ground in the vicinity of the proposed pool will comprise 
topsoil, reworked site-won fill (thickening to north) overlying clayey residual soils possibly transitioning into 
extremely to distinctly weathered sedimentary bedrock. 

Proposed 
Pool 

Proposed 
Pool 

Proposed 
Pool 
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We consider that appropriate retaining measures can be implemented at the site without necessarily requiring 
additional pre-DA subsurface investigation, based on the assumed ground conditions (above) and providing 
that suitable excavation support measures are implemented to provide a relatively stiff support for 
surrounding structures (see below). 
 
Construction stage inspections may be used in-lieu of investigations to confirm that design requirements for 
allowable bearing capacity have been achieved for the pool structure or otherwise to advise on piering 
requirements according to structural drawings. 
 
4.2. Temporary Excavation Support  
Due to the presence of adjacent slab, and nearby house and pergola footings, pro-active and pre-emptive 
excavation support measures must be implemented during excavation to provide relatively stiff excavation 
support to limit movements at adjacent structures.  Examples of suitable shoring systems are shown below in 
Figure 6 (Refer https://www.coates.com.au/ for further information). 
 

  
Slide Rail Systems with king posts Lightweight aluminium shoring shields 

Figure 6: Shoring Systems 
 
Ground movements surrounding excavations are likely, and unless adequately controlled may adversely 
impact nearby slabs and structures which rely on ground for support.  For excavations within a 1H:1V 
envelope extending below the underside of slabs and footings, we recommend use of pre-support systems 
installed ahead of excavations which provide continuous face support and can provide positive strutting 
pressure (such as hydraulic bracing).  
 
In the event that pre-construction investigations are undertaken (optional) and/or construction stage pot-
holing or limited exploratory excavations identify more favourable ground conditions such as shallow bedrock, 
then it may be possible to review excavation support requirements.  Any reduced excavation support 
measures would be subject to additional construction stage inspections by an appropriately qualified and 
experienced geotechnical engineer and appropriate management of the ground stability and movement risks 
identified below. 
 
4.3. Risk to Property / Life  
Due to the minor nature of the proposed works and the geotechnical setting (Hazard Class H3; no hazards 
identified), GeoReports considers that a detailed geotechnical report and associated quantitative risk 
assessment is not required.  
 
However, to address Council requirements to consider geotechnical risks as they relate to potential impacts of 
the works on people and adjacent assets, a qualitative risk assessment has been undertaken using the 
principles adapted from the Australian Geomechanics Society (AGS) Practice Note Guidelines for Landslide 
Risk Management (LRM), 20071 which provides a recognised framework for the characterisation, risk 
classification and treatment of ground stability related risks in Australia. The AGS LRM process involves 
desktop and site assessment, hazard identification, assessment of risk to property and life by considering 
likelihood and consequence of the hazards identified.  Based on the desktop and site assessment described 
above, relevant hazards have been identified in Table 2.  An extract from Appendix C of the AGS LRM is 

 
1  Australian Geomechanics Journal 42(1):63-109 · March 2007  

https://www.coates.com.au/
https://www.researchgate.net/journal/0818-9110_Australian_Geomechanics_Journal
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shown in Appendix A, defining the relationship between consequence, likelihood and risk, along with 
definitions for risk terminology used. 
 
Table 2 – Risk Summary and Recommendations 

Hazard / Element Current  
Risk* to… 

Recommended Mitigation Measure Residual 
Risk* to…  

 Property Life*  Property Life* 
1. Footpath, slope 
and bdy retaining 
wall at northern 
corner of house** 

Low Acceptable Reinstate retaining wall and extend along 
full easement boundary Very Low Acceptable 

2. Pool excavation 
impact on 
Structures within 
Site 

Moderate Tolerable Install suitable temporary excavation 
support Low Acceptable 

3. Pool excavation 
impact on 
Structures 
surrounding site 

Low Acceptable Install suitable temporary excavation 
support Very Low Acceptable 

4. Ongoing fill 
settlement at 
northern house 
corner** 

Low Acceptable Periodically inspect, monitor (short term), 
re-level area Low Acceptable 

5. Concrete 
retaining wall, 
southern 
boundary** 

Low Tolerable Periodically inspect, monitor (short term), 
Remediate (Long Term) Low Tolerable 

*- A guide to risk terminology is attached in Appendix A 
**- Item unrelated to the proposed swimming pool works 

 
Additional general recommendations for good construction practice on sloping sites and property 
maintenance are provided in Appendices A and B, respectively. 
 
This report identifies a range of geotechnical features and issues requiring specific design and construction 
measures and post-approval review and inspections. Appropriate consideration has been given to Council’s 
GRMP to support the Development Approval process, and it is our opinion, having examined the site and the 
proposed development in detail that that the proposed work involves Minor Development/Alteration which is 
separate from existing structures in an H3 zoned area which does not require a Detailed Geotechnical Report. 
On this basis, a Council Form 1 has been completed and is attached as Appendix C.  

5. Further Assessments 
Post-approval review and inspections by suitably qualified geotechnical engineer must be undertaken to verify 
the following: 

• Construction Certificate review of structural drawings of the pool structure including geotechnical 
notation (appropriate for completion of Council Form 2) which sets out: 

o Suitable foundation material requirements (material type, preparation requirements); 
o Minimum allowable bearing pressures;  
o Suitable details for any permanent retaining walls (complying with AS4678-2002 Australian 

Standard for Earth-retaining structures); and 
o Temporary excavation support requirements in accordance with this report (unless approved 

otherwise by investigation, pot-holing or limited excavation). 
• Construction stage inspection and approval (appropriate for completion of Council Form 3) to confirm 

that: 
o Installed temporary excavation support meets the requirements set out in this report and on 

approved drawings (unless otherwise approved); and 
o Foundation preparation and allowable bearing capacity for all new structural footings meets 

requirements shown on approved structural drawings; and 
o Any permanent as-built retaining structures meet the requirements set out in this report and 

on approved drawings. 
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6. Limitations 
This assessment is limited in scope and coverage and is not designed or capable of identifying all subsurface 
conditions, which can vary even over short distances and with time. The advice given in this assessment is 
based on the assumption that the assessment and fieldwork assessment are representative of the overall 
ground conditions. However, it should be noted that actual conditions in some parts of the site might differ 
from those found. If excavations reveal ground conditions significantly different from those shown in our 
findings, GeoReports must be consulted. 
 
The scope and the coverage of services are described in the assessment and are subject to restrictions and 
limitations. GeoReports has not performed a complete assessment of all possible conditions or circumstances 
that may exist at the site. If a service or issue is not expressly indicated as being considered, then do not 
assume it has been addressed. If a matter is not addressed, do not assume that any determination has been 
made by GeoReports with regards to it. 
 
Where data has been supplied by the client or a third party, it is assumed that the information is correct 
unless otherwise stated. No responsibility is accepted by GeoReports for incomplete or inaccurate data 
supplied by others. 
 
Any drawings or figures presented in this report should be considered only as pictorial evidence of our work. 
Therefore, unless otherwise stated, any dimensions should not be used for accurate calculations or 
dimensioning. 
 
7. References 

• Colquhoun G.P., Hughes K.S., Deyssing L., Ballard J.C., Phillips G., Troedson A.L., Folkes C.B. & 
Fitzherbert J.A. 2019. New South Wales Seamless Geology dataset, version 1.1, Geological Survey 
of New South Wales, NSW Department of Planning and Environment, Maitland. 

• Office of Environment and Heritage, 2019, Soil Landscapes of Central and Eastern NSW - v2, NSW 
Office of Environment and Heritage, Sydney. 

• Geological Series Sheet 9130, Map of the Sydney region, scale 1:100,000 
• Australian Geomechanics Journal Landslide Risk Management (LRM) Guidelines, Vol 42, No.1, 

March 2007 
• https://www.mecone.com.au/mosaic/  
• AS 4678-2002 Australian Standards for Earth-retaining structures  

 
 
8. Closure  
Please feel free to contact Philip Davies on 0409 33 22 34 to discuss any aspect of this report. 
 
On behalf of GeoReports Pty Ltd, 
 

 
 

 

Attached:  
Appendix A – LRM Information and Guidelines for Good Hillside Construction Practice 
Appendix B – Homeowners Guide to Foundation Maintenance (CSIRO)  
Appendix C – Northern Beaches Council Form 1 

Philip Davies BEng (Hons), MSc, DIC, CPEng, MIEAust, NER 
Managing Director   
 

https://www.mecone.com.au/mosaic/
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Figure A2 – Risk Management Framework (Source: AGS LRM Guidelines) 
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LANDSLIDE RISK
Concept of Risk

Risk is a familiar term, but what does it really mean?  It
can be defined as "a measure of the probability and
severity of an adverse effect to health, property, or the
environment." This definition may seem a bit
complicated.  In relation to landslides, geotechnical
practitioners (GeoGuide LR1) are required to assess
risk in terms of the likelihood that a particular landslide
will occur and the possible consequences. This is called
landslide risk assessment. The consequences of a
landslide are many and varied, but our concerns
normally focus on loss of, or damage to, property and
loss of life.

Landslide Risk Assessment

Some local councils in Australia are aware of the
potential for landslides within their jurisdiction and have
responded by designating specific “landslide hazard
zones".  Development in these areas is often covered
by special regulations. If you are contemplating
building, or buying an existing house, particularly in a
hilly area, or near cliffs, go first for information to your
local council.

Landslide risk assessment must be undertaken by
a geotechnical practitioner.  It may involve visual
inspection, geological mapping, geotechnical
investigation and monitoring to identify:

• potential landslides (there may be more than
one that could impact on your site)

• the likelihood that they will occur
• the damage that could result
• the cost of disruption and repairs and
• the extent to which lives could be lost.

Risk assessment is a predictive exercise, but since the
ground and the processes involved are complex,
prediction tends to lack precision. If you commission a

landslide risk assessment for a particular site you
should expect to receive a report prepared in
accordance with current professional guidelines  and in
a form that is acceptable to your local council, or
planning authority.

Risk to Property

Table 1 indicates the terms used to describe risk to
property.  Each risk level depends on an assessment of
how likely a landslide is to occur and its consequences
in dollar terms.  "Likelihood" is the chance of it
happening in any one year, as indicated in Table 2.
"Consequences" are related to the cost of repairs and
temporary loss of use if a landslide occurs. These two
factors are combined by the geotechnical practitioner to
determine the Qualitative Risk.

TABLE 2:  LIKELIHOOD

Likelihood Annual Probability
Almost Certain 1:10
Likely 1:100
Possible 1:1,000
Unlikely 1:10,000
Rare 1:100,000
Barely credible 1:1,000,000

The terms "unacceptable", "may be tolerated", etc. in
Table 1 indicate how most people react to an assessed
risk level.  However, some people will always be more
prepared, or better able, to tolerate a higher risk level
than others.

Some local councils and planning authorities stipulate a
maximum tolerable level of risk to property for
developments within their jurisdictions.  In these
situations the risk must be assessed by a geotechnical
practitioner.   If stabilisation works are needed to meet
the stipulated requirements these will normally have to
be carried out as part of the development, or consent
will be withheld.

TABLE 1:  RISK TO PROPERTY
Qualitative Risk Significance - Geotechnical engineering requirements

Very high VH Unacceptable without treatment.  Extensive detailed investigation and research, planning and
implementation of treatment options essential to reduce risk to Low. May be too expensive and not
practical.  Work likely to cost more than the value of the property.

High H Unacceptable without treatment. Detailed investigation, planning and implementation of treatment
options required to reduce risk to acceptable level.  Work would cost a substantial sum in relation to
the value of the property.

Moderate M May be tolerated in certain circumstances (subject to regulator's approval) but requires
investigation, planning and implementation of treatment options to reduce the risk to Low.
Treatment options to reduce to Low risk should be implemented as soon as possible.

Low L Usually acceptable to regulators. Where treatment has been needed to reduce the risk to this
level, ongoing maintenance is required.

Very Low VL Acceptable.  Manage by normal slope maintenance procedures.
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Risk to Life

Most of us have some difficulty grappling with the
concept of risk and deciding whether, or not, we are
prepared to accept it.  However, without doing any sort
of analysis, or commissioning a report from an "expert",
we all take risks every day.  One of them is the risk of
being killed in an accident.  This is worth thinking about,
because it tells us a lot about ourselves and can help to
put an assessed risk into a meaningful context. By
identifying activities that we either are, or are not,
prepared to engage in we can get some indication of
the maximum level of risk that we are prepared to take.
This knowledge can help us to decide whether we really
are able to accept a particular risk, or to tolerate a
particular likelihood of loss, or damage, to our property
(Table 2).

In Table 3, data from NSW for the years 1998 to 2002,
and other sources, is presented.  A risk of 1 in 100,000
means that, in any one year, 1 person is killed for every
100,000 people undertaking that particular activity.  The
NSW data assumes that the whole population
undertakes the activity.  That is, we are all at risk of
being killed in a fire, or of choking on our food, but it is
reasonable to assume that only people who go deep
sea fishing run a risk of being killed while doing it.

It can be seen that the risks of dying as a result of
falling, using a motor vehicle, or engaging in water-
related activities (including bathing) are all greater than
1:100,000 and yet few people actively avoid situations
where these risks are present. Some people are averse
to flying and yet it represents a lower risk than choking
to death on food. Importantly, the data also indicate
that, even when the risk of dying as a consequence of a
particular event is very small, it could still happen to any
one of us any day. If this were not so, no one would
ever be struck by lightning.

Most local councils and planning authorities that
stipulate a tolerable risk to property also stipulate a
tolerable risk to life.  The AGS Practice Note Guideline
recommends that 1:100,000 is tolerable in newly

developed areas, where works can be carried out as
part of the development to limit risk.  The tolerable level
is raised to 1:10,000 in established areas, where
specific landslide hazards may have existed for many
years.  The distinction is deliberate and intended to
prevent the concept of landslide risk management, for
its own sake, becoming an unreasonable financial
burden on existing communities.  Acceptable risk is
usually taken to be one tenth of the tolerable risk
(1:1,000,000 for new developments and 1:100,000 for
established areas) and efforts should be made to attain
these where it is practicable and financially realistic to
do so.

TABLE 3:  RISK TO LIFE

More information relevant to your particular situation may be found in other AUSTRALIAN GEOGUIDES:

• GeoGuide LR1    - Introduction
• GeoGuide LR2    - Landslides
• GeoGuide LR3    - Landslides in Soil
• GeoGuide LR4    - Landslides in Rock
• GeoGuide LR5    - Water & Drainage

• GeoGuide LR6    - Retaining Walls
• GeoGuide LR8    - Hillside Construction
• GeoGuide LR9    - Effluent & Surface Water Disposal

GeoGuide LR10  - Coastal Landslides
• GeoGuide LR11  - Record Keeping

The Australian GeoGuides (LR series) are a set of publications intended for property owners; local councils; planning authorities;
developers; insurers; lawyers and, in fact, anyone who lives with, or has an interest in, a natural or engineered slope, a cutting, or an
excavation.  They are intended to help you understand why slopes and retaining structures can be a hazard and what can be done with
appropriate professional advice and local council approval (if required) to remove, reduce, or minimise the risk they represent.  The
GeoGuides have been prepared by the Australian Geomechanics Society, a specialist technical society within Engineers Australia, the
national peak body for all engineering disciplines in Australia, whose members are professional geotechnical engineers and engineering
geologists with a particular interest in ground engineering.  The GeoGuides have been funded under the Australian governments’
National Disaster Mitigation Program.

Risk (deaths per
participant per

year)

Activity/Event Leading to
Death

(NSW data unless noted)

1:1,000 Deep sea fishing (UK)

1:1,000 to
1:10,000 Motor cycling, horse riding ,

ultra-light flying (Canada)

1:23,000 Motor vehicle use

1:30,000 Fall

1:70,000 Drowning

1:180,000 Fire/burn

1:660,000 Choking on food

1:1,000,000 Scheduled airlines (Canada)

1:2,300,000 Train travel

1:32,000,000 Lightning strike
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HILLSIDE CONSTRUCTION PRACTICE

Sensible development practices are required when building on hillsides, particularly if the hillside has more than a low
risk of instability (GeoGuide LR7).  Only building techniques intended to maintain, or reduce, the overall level of landslide
risk should be considered.  Examples of good hillside construction practice are illustrated below.

WHY ARE THESE PRACTICES GOOD?

Roadways and parking areas - are paved and incorporate kerbs which prevent water discharging straight into the
hillside (GeoGuide LR5).
Cuttings - are supported by retaining walls (GeoGuide LR6).
Retaining walls - are engineer designed to withstand the lateral earth pressures and surcharges expected, and include
drains to prevent water pressures developing in the backfill.  Where the ground slopes steeply down towards the high
side of a retaining wall, the disturbing force (see GeoGuide LR6) can be two or more times that in level ground.
Retaining walls must be designed taking these forces into account.
Sewage - whether treated or not is either taken away in pipes or contained in properly founded tanks so it cannot soak
into the ground.
Surface water - from roofs and other hard surfaces is piped away to a suitable discharge point rather than being allowed
to infiltrate into the ground.  Preferably, the discharge point will be in a natural creek where ground water exits, rather
than enters, the ground.  Shallow, lined, drains on the surface can fulfil the same purpose (GeoGuide LR5).
Surface loads - are minimised.  No fill embankments have been built. The house is a lightweight structure.  Foundation
loads have been taken down below the level at which a landslide is likely to occur and, preferably, to rock. This sort of
construction is probably not applicable to soil slopes (GeoGuide LR3).  If you are uncertain whether your site has rock
near the surface, or is essentially a soil slope, you should engage a geotechnical practitioner to find out.
Flexible structures - have been used because they can tolerate a certain amount of movement with minimal signs of
distress and maintain their functionality.
Vegetation clearance - on soil slopes has been kept to a reasonable minimum.  Trees, and to a lesser extent smaller
vegetation, take large quantities of water out of the ground every day.  This lowers the ground water table, which in turn
helps to maintain the stability of the slope.  Large scale clearing can result in a rise in water table with a consequent
increase in the likelihood of a landslide (GeoGuide LR5).  An exception may have to be made to this rule on steep rock
slopes where trees have little effect on the water table, but their roots pose a landslide hazard by dislodging boulders.
Possible effects of ignoring good construction practices are illustrated on page 2.  Unfortunately, these poor construction
practices are not as unusual as you might think and are often chosen because, on the face of it, they will save the
developer, or owner, money.  You should not lose sight of the fact that the cost and anguish associated with any one of
the disasters illustrated, is likely to more than wipe out any apparent savings at the outset.

ADOPT GOOD PRACTICE ON HILLSIDE SITES
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WHY ARE THESE PRACTICES POOR?

Roadways and parking areas - are unsurfaced and lack proper table drains (gutters) causing surface water to pond and
soak into the ground.
Cut and fill - has been used to balance earthworks quantities and level the site leaving unstable cut faces and added
large surface loads to the ground.  Failure to compact the fill properly has led to settlement, which will probably continue
for several years after completion.  The house and pool have been built on the fill and have settled with it and cracked.
Leakage from the cracked pool and the applied surface loads from the fill have combined to cause landslides.
Retaining walls - have been avoided, to minimise cost, and hand placed rock walls used instead.  Without applying
engineering design principles, the walls have failed to provide the required support to the ground and have failed,
creating a very dangerous situation.
A heavy, rigid, house - has been built on shallow, conventional, footings.  Not only has the brickwork cracked because
of the resulting ground movements, but it has also become involved in a man-made landslide.
Soak-away drainage - has been used for sewage and surface water run-off from roofs and pavements.  This water
soaks into the ground and raises the water table (GeoGuide LR5).  Subsoil drains that run along the contours should be
avoided for the same reason.  If felt necessary, subsoil drains should run steeply downhill in a chevron, or herring bone,
pattern.  This may conflict with the requirements for effluent and surface water disposal (GeoGuide LR9) and if so, you
will need to seek professional advice.
Rock debris - from landslides higher up on the slope seems likely to pass through the site.  Such locations are often
referred to by geotechnical practitioners as "debris flow paths".   Rock is normally even denser than ordinary fill, so even
quite modest boulders are likely to weigh many tonnes and do a lot of damage once they start to roll.  Boulders have
been known to travel hundreds of metres downhill leaving behind a trail of destruction.
Vegetation - has been completely cleared, leading to a possible rise in the water table and increased landslide risk
(GeoGuide LR5).

DON'T CUT CORNERS ON HILLSIDE SITES - OBTAIN ADVICE FROM A GEOTECHNICAL PRACTITIONER
More information relevant to your particular situation may be found in other Australian GeoGuides:

• GeoGuide LR1    - Introduction
• GeoGuide LR2    - Landslides
• GeoGuide LR3    - Landslides in Soil
• GeoGuide LR4    - Landslides in Rock
• GeoGuide LR5    - Water & Drainage

• GeoGuide LR6    - Retaining Walls
• GeoGuide LR7    - Landslide Risk
• GeoGuide LR9    - Effluent & Surface Water Disposal

GeoGuide LR10  - Coastal Landslides
• GeoGuide LR11  - Record Keeping

The Australian GeoGuides (LR series) are a set of publications intended for property owners; local councils; planning authorities;
developers; insurers; lawyers and, in fact, anyone who lives with, or has an interest in, a natural or engineered slope, a cutting, or an
excavation.  They are intended to help you understand why slopes and retaining structures can be a hazard and what can be done with
appropriate professional advice and local council approval (if required) to remove, reduce, or minimise the risk they represent.  The
GeoGuides have been prepared by the Australian Geomechanics Society, a specialist technical society within Engineers Australia, the
national peak body for all engineering disciplines in Australia, whose members are professional geotechnical engineers and engineering
geologists with a particular interest in ground engineering.  The GeoGuides have been funded under the Australian governments’
National Disaster Mitigation Program.
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Appendix B - Homeowners Guide to Foundation Maintenance (CSIRO) 
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Appendix C – Northern Beaches Council Form 1 




	Appendix A – LRM Information and Guidelines for Good Hillside Construction Practice
	Appendix B – Homeowners Guide to Foundation Maintenance (CSIRO)
	Appendix C – Northern Beaches Council Form 1
	Figure A1.pdf
	Slide Number 1




