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WHAT TO DO WITH THIS REPORT

While your geotechnical assessment report may be a statutory requirement from council in support
of your development application, it also contains information important to the structural design and
construction methodology of your project. Therefore, it is critical that all relevant parties are provided
with a copy of this report.

We suggest you give a copy of your geotechnical assessment report to:

[1  Your Architect/Building Designer [1 Your Structural/Stormwater/Civil Engineer
[ Your Certifier [0 Your Project Manager
[0 Your Excavation Contractor [0 Your Builder

We would also suggest that if any of your project team have questions regarding the contents of this
report, that we be contacted for clarification.

NEXT CRITICAL STAGES
Keep in mind that you will need AscentGeo again at different stages of your project. This may include:

Review or endorsement of structural plans/architectural plans for a Construction Certificate
Foundation/Footing inspection during construction

Excavation hold point inspection, usually at hold points not exceeding 1.5m drops

Final inspection and certification for an Occupation Certificate upon completion of works

[ I O B

GENERAL ADVICE

If after reading this report you have any questions, are unsure what to do next or when you need
to get in touch, please reach out to us.

Given AscentGeo can’t be on site the whole time, we recommend that you or/and your builder take a
lot of progress photos, especially during excavation. Many of the potential problems that may pop up
can be resolved if we have clear photos of the work that’s been done.

A lot can change on site during a construction project: some of these changes are normal and
innocuous, while others can be symptoms of larger or more serious issues. For this reason, it’s
important to contact us to discuss any changes you notice on site that you aren’t sure about. This
could include but not be limited to changes to ground or surface water, movement of structures, and
settlement of paths or landscaping elements.

We're here to help.

The AscentGeo Team

& admin@ascentgeo.com.au 3 99133179 &2 ascentgeo.com.au
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Limitations

This report has been prepared for John Peters, in accordance with AscentGeo's fee proposal dated
1 May 2025.

The report is provided for the exclusive use of the property owner and their nominated agents for the
specific development and purpose as described in the report. This report must not be used for
purposes other than those outlined in the report or applied to any other projects.

The information contained within this report is considered accurate at the time of issue with regard
to the current conditions on site as identified by AscentGeo and the documentation provided by
others.

The report should be read in its entirety and should not be separated from its attachments or
supporting notes. It should not have sections removed or included in other documents without the
express approval of AscentGeo.
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1 Overview

1.1 Background

This report presents the findings of a geotechnical assessment carried out at 5 Graylind Close, Collaroy
(the ‘Site’), by AscentGeo. This geotechnical assessment has been prepared to meet Northern Beaches
Council lodgement requirements for a Development Application (DA), as well as informing detailed
structural design and construction methodology.

1.2 Proposed Development

The proposed development will take place on Lot 5 in DP236524, being 5 Graylind Close, Collaroy as
per the survey by C&A Surveyors, dated 14 December 2023.

Details of the proposed development are outlined in a series of architectural drawings prepared by
Perfect Square Design, project number 22056, pages 2—33, dated 23 April 2025.

The works comprise the following:
e Excavations and preparation of footings

e Construction of a four-storey dwelling with triple garage and internal lift, terraced across the
site

e Construction of a swimming pool & associated works

e Associated hard and soft landscaping.

1.3 Relevant Instruments

This geotechnical assessment has been prepared in accordance with the following relevant guidelines
and standards:

o Northern Beaches Council — Warringah Local Environment Plan (WLEP) 2011 and Warringah
Development Control Plan (WDCP) 2011

e Australian Geomechanics Society’s ‘Landslide Risk Management Guidelines’ (AGS 2007)
o Australian Standard 1726-2017 Geotechnical Site Investigations

o Australian Standard 2870-2011 Residential Slabs and Footings

e Australian Standard 1289.6.3.2—1997 Methods of Testing Soils for Engineering Purposes

e Australian Standard 3798-2007 Guidelines on Earthworks for Commercial and Residential
Developments.

ASCENTGEO | 02 9913 3179 | admin@ascentgeo.com.au | www.ascentgeo.com.au | ABN 71 621 428 402 3
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2 Site Description

2.1 Summary

OEOTECHNICAL CONSULTING

A summary of site conditions identified at the time of our assessment is provided in Table 1.

Table 1. Summary of site conditions

Parameter

Description

Site visit

Cameron Young, Engineering Geologist — 5/5/2025

Site address

5 Graylind Close, Collaroy — Lot 5 in DP236524

Site area m? (approx.)

918.3m? (by calc.)

Existing development

Concrete crib walls at the north-eastern corner at the south-western
boundary of the site, the site is otherwise vacant.

Slope Aspect

East

Average gradient

~20 degrees. The site is terraced, with individual portions of the site
both steeper and slighter in gradient.

Vegetation

Ground covering plants and grasses

Retaining structures

Concrete crib walls at the north-eastern corner and at the south-
western boundary of the site are in good condition.

Neighbouring
environment

Residentially developed to the north, east, south and west. Graylind
Close to the west.

Figure 1. Site location — 5 Graylind Close, Collaroy NSW (© SIX Maps NSW Gov)

ASCENTGEO | 02 9913 3179 | admin@ascentgeo.com.au | www.ascentgeo.com.au | ABN 71 621 428 402 4
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2.2 Site Description

The subject site is situated in a residential area, has a trapezoidal shape, is bounded by residential
dwellings to the north and south, a multi-level apartment building to the east and Graylind Close to
the west. The site is on the low side of Graylind Close.

The easterly aspect site is on steeply sloping ground with an average gradient of ~20 degrees, with
with individual portions of the site both steeper and slighter in gradient. The natural gradient of the
slope isinferred to be similar to the topography of the site along the northern boundary, the mounded
/ terraced topography of the site along the southern side of the site inferred to be the result of
mounded fill material, likely pushed onto the site from the excavations required to construct the
structure on the adjoining property to the south.

Concrete crib walls at the north-eastern corner at the south-western boundary of the site appear to
be in good condition, the site is otherwise vacant. Neighbouring buildings to the north and south are
two and three storey dwellings and appear to be in good condition, based on limited visual inspection
from within the subject site. Due to limited visual access for inspection from within the subject site,
relevant comments on the structures and site to the east of the subject site are not possible.

Bedrock was not outcropping on the subject site but is visible outcropping on the upper side of
Graylind Close, near to the subject site where it is generally low to very low strength, thinly bedded
and highly fractured sandstone.

The six photos presented in Appendix B show the general conditions of the site on the day of the site
visit conducted by AscentGeo.

23 Geology and Geological Interpretation

The Geological Survey of New South Wales (GSNSW) Seamless Geology Project Version 2.4, May 2024,
accessed via Minview, indicates that the site is underlain by Middle Triassic Hawkesbury Sandstone
(Tuth). The Hawkesbury rock is typically comprised of medium to course-grained quartz sandstones,
minor shale and laminite lenses. However, based on visual assessment of the site and surrounding
area and previous experience on the eastern slope of Collaroy Plateau, we infer that this site is
underlain by the nearby mapped Newport Formation of the upper Narrabeen Group (Tngn). The
Newport formation geology is typically comprised of interbedded laminite, shale and quartz, to lithic
guartz sandstones.

The soil profile consists of shallow uncontrolled fill and silty topsoil (O & A Horizons), sandy clay
(B Horizon) and weathered bedrock (C Horizon), with the potential for large detached sandstone joint
blocks or boulders on or withing the slope materials. Based on our observations and the results of
testing on site, we expect very low to low strength interbedded sandstone and shale bedrock to be
found within 0.9 to 3.0 metres below current surface levels across the area of the proposed works
although it may be locally deeper near the inside of rock benches which may exist at this site and along
portions of the southern side of the site where fill material / excavation spoil has been placed.

Note: The local geology is comprised predominantly of sandstones and shales. The sandstone and
shale bedrock are often found in benched terraces, subsequently ground conditions on site may alter
significantly across short distances. This variability should be anticipated and accounted for in the
design and construction of any new foundations.

ASCENTGEO | 02 9913 3179 | admin@ascentgeo.com.au | www.ascentgeo.com.au | ABN 71 621 428 402 5
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24 Fieldwork

Asite visit and investigation were undertaken on 5 May 2025, which included a geotechnically focused
visual assessment of the property and its surrounds; geotechnical mapping; photographic
documentation; and a limited subsurface investigation including hand auger borehole and dynamic
cone penetrometer (DCP) testing.

Hand Auger Borehole Testing

Two hand auger boreholes (BHO1 & BHO02) tests were drilled at the approximate locations shown on
the site plan to visually identify the subsurface material. Engineering logs of the hand auger boreholes
are presented in Appendix C.

Dynamic Cone Penetrometer (DCP) Testing

Four (4) DCP tests were carried out to assess the in situ relative density of the shallow soils and the
depth to weathered rock. These tests were carried out in accordance with the Australian Standard for
ground testing: AS 1289.6.3.2-1997 ‘Methods of testing soils for engineering purposes.’

The location of these tests is shown on the site plan provided in Appendix B and a summary of the
test results is presented below in Table 2, with the full details presented in the engineering logs in
Appendix C.

Table 2. Summary DCP test results

Test Summary

DCP 1 Practical refusal @ 2.1m on inferred weathered bedrock. Brown clay on moist tip.

DCP 2 Practical refusal @ 2.1m on inferred weathered bedrock. Brown clay on moist tip.

DCP 3 Practical refusal @ 2.6m on inferred weathered bedrock. Brown clay on moist tip.

DCP 4 Practical refusal @ 1.0 m on inferred weathered bedrock. Light brown clay on moist tip.

Note: The equipment chosen to undertake ground investigations provides the most cost-effective
method for understanding the subsurface conditions given site access constraints. Our interpretation
of the subsurface conditions is limited to the results of testing undertaken and the known geology in
the area. While care is taken to identify the subsurface conditions on site, variation between the
interpreted model presented herein and the actual conditions on site may occur. Should actual ground
conditions vary from those anticipated, we recommend that the geotechnical consultant at AscentGeo
is informed as soon as possible to advise if modifications to our recommendations are required.

3 Geotechnical Assessment

3.1 Geological Model

Based on the results of our site assessment, ground testing, geological mapping and our experience in
the area, the subsurface conditions encountered on site may be summarised as follows in Table 3.

ASCENTGEO | 02 9913 3179 | admin@ascentgeo.com.au | www.ascentgeo.com.au | ABN 71 621 428 402 6
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Table 3. Interpreted geological model

Unit Material Comments

Unit 1 is inferred to be uncontrolled and poorly compacted. Predominantly

1 Topsoil / Fill sand, with clay, gravel, cobbles and mixed building materials (e.g brick etc)

2 Sandy Clay Fine to medium grained, low plasticity sandy clay of the natural profile.
3 Sandstone / Generally, highly weathered, very low-low strength interbedded shale and
Shale sandstone (Class V — IV*).

* Pells, PJN, Mostyn, G & Walker, F, 1998 (Dec). 'Foundations on sandstone and shale in the Sydney region'. Australian
Geomechanics Journal, vol. 33, no. 3, pp. 17-29.

3.2 Site Classification

Due to the presence of disturbed fill material and the potential for landslip, the Site is classified as “P”
in accordance with AS 2870-2011.

Table 4. Site classification table for residential slabs and footings (AS 2870-2011)

Site . _ Expected range
e o Soil description
Classification of movement

Most sand and rock sites with little or no ground movement from

A .
moisture changes.

S Slight reactive clay sites, which may experience only slight ground 0-20mm
movement from moisture changes.
Moderately reactive clay or silt sites, which may experience moderate

M Y yor: yexp 20-40mm
ground movement from moisture changes.
Highly reactive clay sites, which may experience high ground

H1 gny Vo yexp ene 40-60mm
movement from moisture changes.
Highly reactive clay sites, which may experience very high ground

H2 eny v yexp yhiene 60-75mm
movement from moisture changes.
Extremely reactive sites, which may experience extreme ground

E >75mm

movement from moisture changes.

May consist of any of the above soil types, but in combination with site
conditions produce undesirable foundations. P sites may also include
P fill, soft soils, mine subsidence, collapsing soils, prior or potential
landslip, soils subject to erosion, reactive sites subject to abnormal
moisture conditions, or sites which cannot be classified otherwise.

ASCENTGEO | 02 9913 3179 | admin@ascentgeo.com.au | www.ascentgeo.com.au | ABN 71 621 428 402 7
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3.3 Groundwater
No groundwater was encountered during testing at the time of our inspection.

Whilst dedicated groundwater monitoring was not within the scope of this assessment, due to the site
elevation and position of the site relative to the slope and the underlying geology, no significant
standing water table is expected to influence the site.

Groundwater seepage during and after periods of inclement weather should be anticipated through
permeable soil layers, especially close to the top of weathered rock and from joints and bedding
partings exposed in excavation faces. There is the potential for intermittent perched groundwater to
develop above shallow bedrock and/or above any other low permeability impervious horizons or
siltstone/shale bands in the bedrock.

The natural groundwater regime is not expected to be significantly affected by the proposed works
nor impact the proposed works or adjoining assets, provided that appropriate design and construction
measures are implemented as described below. On this basis, it is considered unnecessary to
undertake preconstruction or construction stage groundwater monitoring.

Appropriate ground support and drainage measures must be utilised in soils overlying rock to collect,
manage and dispose of any localised groundwater inflows and prevent ground loss due to
saturated/fluidised sands.

3.4 Surface Water

Overland or surface flows entering the site from the adjoining areas were not identified at the time of
our inspection; however, normal overland runoff could enter the site from adjacent areas during
heavy or extended rainfall. Overland flow from above the site is expected to be well managed by the
council kerb and gutter system on Graylind Close.

3.5 Slope Instability

A landslide hazard assessment of the existing slope has been undertaken in general accordance with
Australian Geomechanics Society’s ‘Practice Note Guidelines for Landslide Risk Management’,
published in March 2007.

® No evidence of significant soil creep, tension cracks or landslip instability were identified across
the site or on adjacent properties as viewed from the subject site at the time of our inspection.

e The fill materials mounded on the site display evidence of only minor erosion.

® The property is classified as Area E with reference to Northern Beaches Council WLEP — Warringah
Landslip Risk Map (Image 2).

ASCENTGEO | 02 9913 3179 | admin@ascentgeo.com.au | www.ascentgeo.com.au | ABN 71 621 428 402 8
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Image 2. Warringah Landslip Risk Map: .
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3.6 Geotechnical Hazards and Risk Analysis

No significant geotechnical hazards were identified above, beside or below the subject site, including
but not limited to the immediately adjoining residential properties, and the road reserve.

The scope of the proposed excavations on site, their proximity to adjoining structures, the the local
geology and presence of fill materials make these structures susceptible to instability or damage,
particularly during the proposed excavation works.

Based on observation made during our site assessment, the following geological/geotechnical hazards
have been identified in relation to the proposed works:

e Hazard One: Failure of the proposed excavations.

e Hazard Two: The steep slope that falls across the property, and continues above and below,
failing and impacting on the property.

Table 5. Risk analysis summary

HAZARDS HAZARD ONE HAZARD TWO

TYPE Failure of the proposed excavations The steep slope that falls across the
property, and continues above and
below, failing and impacting on the
property

LIKELIHOOD ‘Possible’ (10 ) ‘Unlikely’ (10 )

ASCENTGEO | 02 9913 3179 | admin@ascentgeo.com.au | www.ascentgeo.com.au | ABN 71 621 428 402 9
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HAZARDS HAZARD ONE HAZARD TWO
CONSEQUENCES TO ‘Minor’ (5%) ‘Medium’ (12%)
PROPERTY
RISK TO PROPERTY ‘Moderate’ (2 x 10 3) ‘Low’ (2 x 10 %)
RISK TO LIFE 4.5 x 10 */annum 8.3 x 10 7/annum
COMMENTS Following implementation of the This level of risk to life and property is

recommendations outlined in Section ‘ACCEPTABLE’.

3.7, the above risk levels would reduce

to ‘Acceptable’ levels within the site.

3.7 Conclusion and Recommendations

The proposed development is considered to be suitable for the site. The existing conditions and
proposed development are considered to constitute an ‘ACCEPTABLE’ risk to life and a ‘LOW’ risk to
property provided that the recommendations outlined in Table 6 are adhered to during design and

construction.

Table 6. Geotechnical recommendations

Recommendation | Description
Dilapidation We recommend that detailed dilapidation reporting, undertaken by others
Reporting (typically by a structural engineer or licenced building inspector), be prepared

for adjacent structures immediately to the north and south of the site,
installation of shoring systems or excavations commence on site.

It may also be necessary to include dilapidation assessment of the road
reserves, pavement and paths at the front of the property that may be
affected by construction related activities. The inspection and preparation of
the report should be in accordance with Australian Standard 4349.1-2007.

Soil Excavation

Soil excavation will be required to establish pad levels and new footings across
the site. It is anticipated that these excavations will encounter uncontrolled fill
and sandy topsoil, sandy clay and weathered bedrock. Soil/fill materials up to
and potentially greater than 3.0m thick are expected to be encountered across
the southern side of the site. The excavation of soil, clay and extremely
weathered rock should be possible with the use of bucket excavators and
rippers, or for piered footings, traditional auger attachments.

If required, temporary batter slopes may be considered where setbacks from
existing structures and property boundaries permits. For shallow excavations
(<1.0m) in soil outside the zone if influence of property boundaries, formed
no steeper than 1V:1.5H, they should remain stable without support for a
short period until permanent support is in place. Unsupported batter slopes
in sandy soil will be prone to erosion in inclement weather.

ASCENTGEO | 02 9913 3179 | admin@ascentgeo.com.au | www.ascentgeo.com.au | ABN 71 621 428 402 10
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Recommendation

Description

Where batters cannot be maintained or where the soil excavations are to
come within the zone of influence of the property boundaries and adjoining
property footings. Soil excavations >1m, excavations are to be supported by
engineer designed shoring systems to be installed prior to excavation. See
Excavation Support recommendation below for further detail.

Permanent batters are not considered appropriate for this site.

Rock Excavation

All excavation recommendations as outlined below should be read in
conjunction with Safe Work Australia’s Code of Practice: Excavation Work,
published in October 2018.

It is essential that any excavation through rock that cannot be readily achieved
with a bucket excavator or ripper should be carried out initially using a rock
saw to minimise the vibration impact and disturbance on the adjoining
properties, existing structures and any previously installed supporting
systems. Any rock breaking must be carried out only after the rock has been
sawed, and in short bursts (2—-5 seconds), to prevent the vibration amplifying.
The break in the rock from the saw must be between the rock to be broken
and the closest adjoining structure.

All excavated material is to be removed from the site in accordance with
current Office of Environment and Heritage (OEH) regulations.

Vibrations

The Australian Standard AS 2670.1-2001 ‘Evaluation of human exposure to
whole-body vibration General requirements. Part 1: General requirements’,
suggests a daytime limit of 5mm/s component PPV for human comfort is
acceptable. In general, vibration criteria for human disturbance are more
stringent than vibration criteria for effects on building contents and building
structural damage. Hence, compliance with the more stringent limits dictated
for human exposure, would ensure that compliance is also achieved for the
other two categories. Furthermore, it is noted that this approach satisfies the
requirements of Appendix J of AS 2187.2—2006 ‘Explosives — storage and use’,
which also limits PPV to 5mm/s for residential settings.

As such, we would suggest that the recommendations for method and/or
equipment presented in the table below be adopted to maintain an allowable
vibration limit of 5mm/s PPV.

Maximum Peak Particle Velocity 5mm/sec

Distance from adjoining

Operating Limit (% of

structure (m) Equipment Maximum Capacity)
15-25 . Hand-operated 100
jackhammer only
2.5-5.0 300kg rock hammer 100
5.0-10.0 300kg rock hammer 100 (300kg)
’ ' or 600kg rock hammer or 50 (600kg)

ASCENTGEO | 02 9913 3179 | admin@ascentgeo.com.au | www.ascentgeo.com.au | ABN 71 621 428 402
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Recommendation

Description

It may be necessary to move to smaller rock hammers or to rotary grinders or
rock saws if vibrations limits cannot be met. (Manufactures of the plant should
be contacted for information regarding peak vibration output.)

The propagation of vibrations can be mitigated by pulsing the use of rock
hammers, i.e., short bursts, utilising line sawing along boundaries.

It is essential that at all times excavation equipment must be operated by
experienced personnel, according to the manufacturer’s instructions and in
a manner consistent with minimising vibration effects.

Excavation
Support

Due to the gradient and composition of the site, the variable nature of the
local geology and the proximity to adjoining structures, all excavations >1.0m
are to be supported by permanent supporting systems prior to bulk
excavation.

The specifics of the retention systems are to be detailed by the structural
engineer. We suggest that contiguous pile walls may be considered an
appropriate retention solution for this project. Internal bracing may be
required to limit deflection in shoring structures temporarily until the
proposed structures can be constructed.

Careful inspection of the excavation progress by AscentGeo, at regular hold
points not exceeding 1.5m drops as the excavation progresses, should be
carried out.

Retaining
Structures

Retention systems should be designed by a qualified structural engineer in
accordance with Australian Standard AS 4678 using the following geotechnical
parameters:

Earth Pressure Coefficients

Bulk Unit Friction
Weight Angle Active | AtRest | Passive
(Unit) Material (kN/m3) (©) Ka Ko Kp
(Unit 1) Fill / Topsoil 18 29 0.38 0.60 2.00
(Unit 2) Clayey Sand 19 29 0.33 0.50 2.00
(Unit 3) Shale 22 26 0.30 0.45 3.00

Retention systems should be designed to prevent hydrostatic pressure from
developing behind the wall. As such, retaining walls to be constructed as part
of the site works are to incorporate back wall subsoil drainage pipes, and are
to be backfilled with suitable free-draining materials wrapped in a non-woven
geotextile fabric (i.e. Bidim A34 or similar) to prevent the clogging of the
drainage with fine-grained sediment.
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Recommendation

Description

Design of appropriate retention systems should consider potential surcharges
from sloping land above the wall, soil creep, adjacent structures and footings,
and construction related activities such as compaction of fill, traffic of vehicles
and construction plant.

Sandstone boulders/floaters may be encountered on and within the slope, as
such, high variability in the materials to be retained should be expected.

Further investigation, in the form of mechanical core drilling and lab testing of
retrieved core samples, is required if further detail on the expected bedrock
properties is required for the design of retention systems.

Footings

We recommend that all new footings are taken to and founded directly upon
the underlying sandstone /shale bedrock (Unit 3) using piers as required.

The allowable bearing pressure for footings taken to competent weathered
bedrock of at least low strength is 400kPa. Higher allowable bearing capacities
may be achievable subject to inspection and certification of excavated
footings by AscentGeo.

Pier footings should be of sufficient diameter to enable effective base cleaning
to be carried out during construction. To mitigate the risk of differential
settlement, it is essential that all footings are founded on bedrock of similar
consistency. This may require over-excavation through very-low strength rock
or the relocation of planned footings.

It is essential that the foundation materials of all footing excavations be
inspected and approved before steel reinforcement and concrete is placed.
This inspection should be scheduled while excavation plant and operators
are still on site, and before steel reinforcement has been fixed or the
concrete booked.

Fills

Any fill that may be required is to comprise local sand, clay, and weathered
rock. Existing organic topsoil is to be cleared in preparation for the
introduction of fill.

Any new fill material is to be placed in layers not more than 250mm thick and
compacted to not less than 95% of Standard Optimum Dry Density at plus or
minus 2% of Standard Optimum Moisture Content. If supporting pavements
or slabs, any new fill must be compacted to not less than 98% of Standard
Optimum Dry Density at plus or minus 2% of Standard Optimum Moisture
Content for the uppermost 300mm.

All new fill placement is to be carried out in accordance with AS 3798-2007
‘Guidelines on earthworks for commercial and residential developments’.

Fill should not be placed on the site outside of the lateral extent of new
engineered retaining walls. The retaining walls should be in place prior to the
placement of new fill, with suitable permanent and effective drainage of
backfill.
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Recommendation

Description

Sediment and
Erosion Control

Appropriate design and construction methods shall be required during site
works to minimise erosion and provide sediment control. In particular,
siltation fencing, and barriers will be required and are to be designed by
others.

Stormwater
Disposal

The effective management of ground and surface water on site is an important
factor in maintaining the long-term performance of built structures, and the
stability of the block more generally.

All stormwater collected from hard surfaces is to be collected and piped
directly to the council stormwater network through any storage tanks or on-
site detention that may be required by the regulating authorities, and in
accordance with all relevant Australian Standards and the detailed
stormwater management plan by others.

Where discharge to council curb and gutter stormwater system, or easement,
is not available, on-site stormwater management via non-erosive discharge
such and dispersion, or absorption systems may be achievable subject to
further testing to establish soil infiltration rates (if necessary), and the detailed
stormwater management plan by others.

Saturation of soils is one of the key triggers for many landslide events and a
significant factor in destabilisation of structures over time. As such, the design
of stormwater systems must consider climate change and the increased
potential for periods of concentrated heavy rainfall.

Inspections

Excavation inspection hold point are required at drops not exceeding 1.5m.

It is essential that the foundation materials of all footing excavations be
visually assessed and approved by AscentGeo before steel reinforcement and
concrete is placed.

Failure to engage AscentGeo for the required hold point/excavation/
foundation material inspections will negate our ability to provide final
geotechnical sign off or certification.

Conditions
Relating to Design
and Construction
Monitoring

To comply with Northern Beaches Council conditions and/or Private Certifier
requirements it may be necessary at the following stages for AscentGeo to:

o Review the geotechnical content of all structural designs prior to the issue
of Construction Certificate

e Complete the abovementioned excavation hold point and/or foundation
material inspections during construction to ensure compliance to design
with respect to stability and geotechnical design parameters

e By Occupation Certificate stage (project completion), AscentGeo must
have inspected and certified excavation/foundation materials. A final site

ASCENTGEO | 02 9913 3179 | admin@ascentgeo.com.au | www.ascentgeo.com.au | ABN 71 621 428 402 14
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Recommendation | Description

inspection will be required at this stage before the issue of the
Occupation Certificate.

Should you have any queries regarding this report, please do not hesitate to contact the author of this
report, undersigned.

For and on behalf of AscentGeo,

1
pAfea ety
" { /
Cameron Young BEnvSci Geol MAIG Ben Morgan BScGeol MAIG RPGeo
Engineering Geologist Managing Director | Engineering Geologist
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Photo 2: Looking south across the site to adjoining
property, 7 Greylind Cl.

Photo 3: Looking north across the site to adjoining
property, 4 Greylind Cl.

Photo 4: Looking south towards concrete crib wall
at the south-eastern site boundary

Photo 5: Looking west from the rear boundary

Photo 6: Concrete crib wall in north-eastern corner
of the site.
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ASCENTGEO$ Borehoe Log: BHO1

ST ENICAS COMPRITING

PROJECT NUMBER AG 25190 DRILLING DATE 05/05/2025 ADDRESS 5 Graylind Close
PROJECT NAME New Dwelling Collaroy NSW
CLIENT John Peters METHOD HAND AUGER Sheet 1 of 1

COMMENTS See plan for location LOGGED BY CY

Material Description Additional Observations

Depth (m)
Water
Graphic Log
uscs
Consistency

= | Moisture

T
9
P
>

y FILL: Predominantly sand, with clay and gravel, N/A
I cobbles and hard fill material including brick pieces.
02 Poorly compacted.

Termination Depth at: 0.9 m
Scraping on inferred hard fill or boulder.

1.2

1.4

1.6

1.8

2.2

N T T T R T S - B R
o~ DN o o DN o« BN 0 )]

»
o

Disclaimer Refer to report limitations Page 1 of 1
produced by ESlog.ESdat.net on 05 May 2025



ASCENTGEO$ Borehoe Log: BH02

ST ENICAS COMPRITING

PROJECT NUMBER AG 25190 DRILLING DATE 05/05/2025
PROJECT NAME New Dwelling
CLIENT John Peters METHOD HAND AUGER

ADDRESS 5 Graylind Close
Collaroy NSW
Sheet 1o0f 1

COMMENTS See plan for location

LOGGED BY CY

Material Description

Depth (m)
Water
Graphic Log
uUscs

Consistency

Additional Observations

= | Moisture

g

FILL: Predominantly sand, with clay and gravel, N/A
cobbles and hard fill material including brick pieces.
Poorly compacted.

y

o
o

o
~

o
o

o
®

<
>

SANDY CLAY: Light brown, fine to medium grained, CL
low plasticity, firm, moist.

- -
N

N
i S

Flrm

Inferred to be natural

Termination Depth at: 1.4 m in stiff clay.

—_
[e)]

1.8

2.2

2.4

2.6

2.8

3.2

3.4

3.6

3.8

4.2

4.4

Disclaimer Refer to report limitations
produced by ESlog.ESdat.net on 05 May 2025

Page 1 of 1
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Dynamic Cone Penetration Test Report

1457 Pittwater Road, North Narrabeen NSW 2101
T: (02) 9913 3179 E: admin@ascentgeo.com.au

Client:
Project:

Location:

John Peters

New Dwelling

5 Graylind Close, Collaroy

Job No: AG 25190
Date: 5/5/2025
Operator: CY

Test Procedure:

AS 1289.6.3.2 - 1997

Test Data

Test No: DCP 1

Test No: DCP 2

Test No: DCP 3

Test No: DCP 4

Test No:

Test Location:
Refer to Site Plan

Test Location:
Refer to Site Plan

Test Location:
Refer to Site Plan

Test Location:
Refer to Site Plan

Test Location:

RL: RL: RL: RL: RL:
Soil Classification: Soil Classification: Soil Classification: Soil Classification: Soil Classification:
P P P P
Depth (m) Blows Depth (m) Blows Depth (m) Blows Depth (m) Blows Depth (m) Blows
00-03 3 00-03 2 00-03 2 00-03 6
0.3-0.6 3 0.3-0.6 4 0.3-0.6 2-D 0.3-0.6 9
06-0.9 5 06-0.9 4 06-0.9 6 06-0.9 12
09-12 9 09-12 12 09-12 9 09-12 25 Pr
12-15 12 12-15 18 12-15 12 12-15
15-138 14 15-138 20 15-138 14 15-138
18-21 21 18-21 25 Pr 18-21 14 18-21
21-2.4 25 Pr 21-2.4 21-2.4 20 21-2.4
24-27 24-27 24-27 45 Pr 24-27
27-3.0 27-3.0 27-3.0 27-3.0
3.0-33 3.0-33 3.0-33 3.0-33
33-36 33-36 33-36 33-36
3.6-39 3.6-39 3.6-39 3.6-39
39-42 39-42 39-42 39-42
42-45 42-45 42-45 42-45
45-48 45-48 45-48 45-48
DCP 1: Practical refusal DCP 2: Practical DCP 3: Practical refusal |DCP 4 : Practical
@ 2.1m oninferred refusal @ 2.1m on @ 2.6m oninferred refusal @ 1.0 m on
weathered bedrock. inferred weathered weathered bedrock. inferred weathered
Brown clay on moist tip. | bedrock. Brown clay on | Brown clay on moist tip. | bedrock. Light brown
moist tip. clay on moist tip.
Weight: 9 kg
Remarks: No groundwater encountered. Drop: 510 mm
Rod Diameter: 16 mm

D = Equipment dropping under own weight

Pr = Practical Refusal. Rods progressingly slowly through weathered bedrock.
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General Notes About This Report
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INTRODUCTION

These notes have been prepared by Ascent Geotechnical
Consulting Pty Ltd (Ascent) to help our Clients interpret and
understand the limitations of this report. Not all sections below are

necessarily relevant to all reports.
SCOPE OF SERVICES

This report has been prepared in accordance with the scope of
services set out in Ascent’'s proposal under Ascent’'s Terms and
Conditions, or as otherwise agreed with the Client. The scope of
work may have been limited by a range of factors including time,

budget, access and/or site constraints.
RELIANCE ON INFORMATION PROVIDED

In preparing the report, Ascent has necessarily relied upon
information provided by the Client and/or their Agents. Such data
may include surveys, analyses, designs, maps and design plans.
Ascent has not verified the accuracy or completeness of the data

except as stated in this report.
GEOTECHNICAL AND ENVIRONMENTAL REPORTING

Geotechnical and environmental reporting relies on the
interpretation of factual information, based on judgment and
opinion, and is far less exact than other engineering or design

disciplines.

Geotechnical and environmental reports are prepared for a specific
purpose, development, and site, as described in the report, and
may not contain sufficient information for other purposes,
developments, or sites (including adjacent sites), other than that

described in the report.
SUBSURFACE CONDITIONS

Subsurface conditions can change with time and can vary between
test locations. For example, the actual interface between the

materials may be far more gradual or abrupt than indicated.

Therefore, actual conditions in areas not sampled may differ from
those predicted, since no subsurface investigation, no matter how

comprehensive, can reveal all subsurface details and anomalies.

Construction operations at or adjacent to the site and natural events
such as floods, earthquakes or groundwater fluctuations can also
affect subsurface conditions, and thus the continuing adequacy of
a geotechnical report. Ascent should be kept informed of any such
events, and should be retained to identify variances, conduct
additional tests if required, and recommend solutions to problems

encountered on site.

GROUNDWATER

Groundwater levels indicated on borehole and test pit logs are
recorded at specific times. Depending on ground permeability,
measured levels may or may not reflect actual levels if measured
over a longer time period. Also, groundwater levels and seepage
inflows may fluctuate with seasonal and environmental variations

and construction activities.
INTERPRETATION OF DATA

Data obtained from nominated discrete locations, subsequent
laboratory testing and empirical or external sources are interpreted
by trained professionals in order to provide an opinion about overall
site conditions, their likely impact with respect to the report purpose
and recommended actions in accordance with any relevant industry

standards, guidelines or procedures.
SOIL AND ROCK DESCRIPTIONS

Soil and rock descriptions are based on AS 1726 — 1993, using
visual and tactile assessment, except at discrete locations where
field and / or laboratory tests have been carried out. Refer to the

accompanying soil and rock terms sheet for further information.
COPYRIGHT AND REPRODUCTION

The contents of this document are and remain the intellectual
property of Ascent. This document should only be used for the
purpose for which it was commissioned and should not be used for
other projects, or by a third party without written permission from

Ascent.

This report shall not be reproduced either totally or in part without
the permission of Ascent. Where information from this report is to
be included in contract documents or engineering specification for
the project, the entire report should be included in order to minimise

the likelihood of misinterpretation.
FURTHER ADVICE

Ascent would be pleased to further discuss how any of the above
issues could affect a specific project. We would also be pleased to

provide further advice or assistance including:

Assessment of suitability of designs and construction

techniques;

i Contract documentation and specification;
i Construction advice (foundation assessments,

excavation support).



Abbreviations, Notes & Symbols

SUBSURFACE INVESTIGATION

METHOD

Borehole Logs Excavation Logs

AS# Auger screwing (#-bit)  BH Backhoe/excavator
bucket

AD# Auger drilling (#-bit) NE Natural exposure

B Blank bit HE Hand excavation
\% V-bit X Existing excavation
T TC-bit

HA Hand auger Cored Borehole Logs

R Roller/tricone NMLC NMLC core drilling

w Washbore NQ/HQ  Wireline core drilling
AH Air hammer
AT Air track
LB Light bore push tube
MC Macro core push tube
DT Dual core push tube
SUPPORT
Borehole Logs Excavation Logs
C Casing S Shoring
M Mud B Benched
SAMPLING
B Bulk sample
D Disturbed sample
U# Thin-walled tube sample (#mmdiameter)
ES Environmental
sample
EW Environmental water sample

FIELD TESTING

PP Pocket penetrometer (kPa)

DCP Dynamic cone penetrometer

PSP Perth sand penetrometer

SPT Standard penetration test

PBT Plate bearing test

Su Vane shear strength peak/residual (kPa) and vane size (mm)
N* SPT (blows per 300mm)

Nc SPT with solid cone

R Refusal

*denotes sample taken

BOUNDARIES
Known

_____ Probable

__________ Possible

SOIL

MOISTURE CONDITION

D Dry

M Moist

w Wet

Wp Plastic Limit

Wi Liquid Limit

MC Moisture Content

CONSISTENCY DENSITY INDEX

VS Very Soft VL Very Loose

S Soft L Loose

F Firm MD Medium Dense

St Stiff D Dense

VSt Very Stiff VD Very Dense

H Hard

Fb Friable

USCS SYMBOLS

GW Well graded gravels and gravel-sand mixtures, little or no fines

GP Poorly graded gravels and gravel-sand mixtures, little or no
fines

GM Silty gravels, gravel-sand-silt mixtures

GC Clayey gravels, gravel-sand-clay mixtures

SW Well graded sands and gravelly sands, little orno fines

SP Poorly graded sands and gravelly sands, little orno fines

SM Silty sand, sand-silt mixtures

SC Clayey sand, sand-clay mixtures

ML Inorganic silts of low plasticity, very fine sands, rock flour, silty
or clayey fine sands

CL Inorganic clays of low to medium plasticity, gravelly clays,
sandy clays, silty clays

oL Organic silts and organic silty clays of low plasticity

MH Inorganic silts of high plasticity

CH Inorganic clays of high plasticity

OH Organic clays of medium to high plasticity

PT Peat muck and other highly organicsoils

ROCK

WEATHERING STRENGTH

RS Residual Soil EL Extremely Low

XwW Extremely Weathered VL Very Low

HW Highly Weathered L Low

MW Moderately Weathered M Medium

DW* Distinctly Weathered H High

SW Slightly Weathered VH Very High

FR Fresh EH Extremely High

*covers both HW & MW

ROCK QUALITY DESIGNATION (%)
= sum of intact core pieces > 100mm x 100
total length of section being evaluated

CORE RECOVERY (%)

= core recovered x 100
core lIft

NATURAL FRACTURES

Type

JT Joint

BP Bedding plane
SM Seam

Fz Fractured zone
Sz Shear zone
VN Vein

Infill or Coating

Cn Clean

St Stained

Vn Veneer

Co Coating

Cl Clay

Ca Calcite

Fe Iron oxide
Mi Micaceous
Qz Quartz
Shape

pl Planar

cu Curved

un Undulose

st Stepped

ir Irregular
Roughness

pol Polished

slk Slickensided
smo Smooth

rou Rough



Soil & Rock Terms

SOIL

MOISTURE CONDITION

Term Description

Dry Looks and feels dry. Cohesive and cemented soils are
hard, friable or powdery. Uncemented granular soils run
freely through the hand.

Moist Feels cool and darkened in colour. Cohesive soils can
be moulded. Granular soils tend to cohere.

Wet As for moist, but with free water forming on hands when
handled.

For cohesive soils, moisture content may also be described in relation to
plastic limit (We) or liquid limit (WL). [>> much greater than, > greater than, <

less than, << much less than].

?ngISTENCY c (kPa) Term c (kPa)
u u

Very Soft <12 Very Stiff 100 200

Soft 12-25 Hard > 200

Firm 25-50 Friable -

Stiff 50 - 100

DENSITY INDEX

Term I (%) Term Io (%)

Very Loose <15 Dense 65-8

Loose 15-35 Very Dense > 85

Medium Dense 35-65

PARTICLE SIZE
Name Subdivision Size (mm)
Boulders > 200
Cobbles 63 - 200
Gravel coarse 20-63
medium 6-20
fine 2.36-6
Sand coarse 0.6 -2.36
medium 0.2-06
fine 0.0750.2
Silt & Clay <0.075

MINOR COMPONENTS

Term Proportion by fine grained
Mass coarse
grained
Trace <5% <15%
Some 5-2% 15-30%
SOIL ZONING
Layers Continuous exposures
Lenses Discontinuous layers of lenticular shape
Pockets Irregular inclusions of different material
SOIL CEMENTING
Weakly Easily broken up by hand

Moderately Effort is required to break up the soil by hand

SOIL STRUCTURE

Massive Coherent, with any partings both verticallyand
horizontally spaced at greater than 100mm

Weak Peds indistinct and barely observable on pit face. When
disturbed approx. 30% consist of peds smaller than
100mm

Strong Peds are quite distinct in undisturbed soil. When

disturbed >60% consists of peds smaller than 100mm

ROCK

SEDIMENTARY ROCK TYPE DEFINITIONS

Rock Type Definition (more than 50% of rock consists of....)
Conglomerate .. gravel sized (> 2mm)fragments

Sandstone ... sand sized (0.06 to 2mm) grains

Siltstone ... silt sized (<0.06mm) particles, rock is not laminated
Claystone .. clay, rock is notlaminated

Shale ... silt or clay sized particles, rock is laminated

STRENGTH

Term I1s50 (MPa) Term I1s50 (MPa)

Extremely Low <0.03 High 1-3

Very Low 0.03-0.1 Very High 3-10

Low 0.1-0.3 Extremely High >10

Medium 0.3-1

WEATHERING

Term Description

Residual Soil Soil developed on extremely weathered rock; the mass
structure and substance fabric are no longer evident

Extremely Rock is weathered to such an extent that it has 'soil'

Weathered properties, i.e. it either disintegrates or can be
remoulded, in water. Fabric of original rock is still
visible

Highly Rock strength usually highly changed by weathering;

Weathered rock may be highly discoloured

Moderately Rock strength usually moderately changed by

Weathered weathering; rock may be moderately discoloured

Distinctly See 'Highly Weathered' or 'Moderately Weathered'

Weathered

Slightly Rock is slightly discoloured but shows little or no

Weathered change of strength from fresh rock

Fresh Rock shows no signs of decomposition or staining

NATURAL FRACTURES

Type Description

Joint A discontinuity or crack across which the rock has little
or no tensile strength. May be open orclosed
Arrangement in layers of mineral grains of similar sizes
or composition

Seam Seam with deposited soil (infill), extremely weathered
insitu rock (XW), or disoriented usually angular
fragments of the host rock (crushed)

Bedding plane

Shear zone Zone with roughly parallel planar boundaries, of rock
material intersected by closely spaced (generally <
50mm) joints and /or microscopic fracture (cleavage)
planes

Vein Intrusion of any shape dissimilar to the adjoining rock
mass. Usually igneous

Shape Description

Planar Consistentorientation

Curved Gradual change in orientation

Undulose Wavy surface

Stepped One or more well defined steps

Irregular Many sharp changes in orientation

Infill or Description

Coating

Clean No visible coating or discolouring

Stained No visible coating but surfaces are discoloured

Veneer A visible coating of soil or mineral, too thin to measure;
may be patchy

Coating Visible coating < 1mm thick. Ticker soil material
described as seam

Roughness Description

Polished Shiny smooth surface

Slickensided Grooved or striated surface, usually polished

Smooth Smooth to touch. Few or no surface irregularities

Rough Many small surface irregularities (amplitude generally <

1mm). Feels like fine to coarse sandpaper

Note: soil and rock descriptions are generally in accordance with AS1726-
1993 Geotechnical Site Investigations
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Buildings can and often do move. This movement can be up, down, lateral or rotasonal. The fundamental cause
of movament in bulldings can usually be related 10 0no or more problems in the fourdation @il R isimportant for
the homeowner 10 identify the il hype in order 10 ascertain the measures that shoud be pd in place in order 1o
ereure that problems in the foundaton il can be prevented, thus prolecting againg building movement.

This Bulding Technology File is designed % idertify causes of soilcelated building movernent, and © sggedt

methods of prevention of readtant cracking in buldings

Soil Types

Thetyges of wills usuadly presont under the topsod in Land aoned for
reudant il buiklings can be wplit im0 two spprosimae groups -
panule md clay Quine ofien, kundation wil & & mixture of bath
1ypes. The peaerd probloms asociad with sails having graselur
contont e wualy causad by eroson. Cliy solls are sbject to
saturatson and seofl' hrmk problams.

Clasifications for a grven area can gencrally be cbeainad by
apphcathon 'omelomlunorq.bmm-- m-vdu&-
and if there is doubt, 3 protecheical report should be

As mod Buskdags wilfaring movement problens are ounded on clay
sods, thes s mn emphasis on dasification of wols accardng 10 the
amount of seell and shrinkage they esperience with viriatons of
witer content. The table defow s Tabde 2.1 from AS 2570, the
Resdential Sab and Foating Code

_Cmdmm

Setthanent doe 10 oast nua s

Tharo are two types of sosflomant that ocoer s a msalt of

amsdrection

* Immaligc ofliemmt coours when & huildog & (i placed oo ity
foundstion wil, & & roul of wmpation of Ge il nder he
weight of 1he wructure. The colesive quality of chay sal mitpate
sgans this but granuke (particulary sandy) soll is sssceptible.

¢ Cossobdaton satloment is a Seature of clay soil and may take
place boasase of e agulion of moistese from the il or because
of the sall§ lack of st ance 10 local compeosive or hoar stroses.
Thas will wsually take place during the fird few moaths ffler
comtredtion, but has boon Lacwn 10 ke many weans
excoptionsl cres

Thee problans are the province of the builder mnd should be tdien

into considaration = pat of Ge wion of the sie for const e

tion. Buiklng Techndlogy Hie 19 (BTF 19) deds with thee

problans.

Eroson

Al sodls are prome Lo emoson, but sandy soil is pantularty ssscept ble
10 heing washed sway. Bven cliy with 2 end componmnt of sy 10%
Of more cen Wik from aosces.

Saturaton
Thisis pansu & prodlem in day sods Satemtion oo 2 bog-
like suspenson of the ol that camses it 10 kone virtually all of s

bearmg capacity. To a loser degree, and s affoctad by st uraton
bocauw situratod wnd may undargo 3 sduction in volume -
particularly imposad wad fill for balding and blindng layers,
However, ths usally ocaies & immadiste settlanant and houdd

oormaly be the provine of Se builder.

Sewonal swelling od shrnakage of sl
Al chrys react 1o the presence of water by sowly abwrbing it, making
the sail inarease in volame (see table bolow). The dogree of momaso
mMWUm‘d@ = does the dogme of
daring the by drying out casal by Sir weather
pertody w«tummmuumm rae, this
will not usaally be notceable unles there an

profongsd rany or dry penods, isuslly of weeks or months,
depending on the land and soll charactens ko

The yeclimg of wil aotes m spwand force on the Kotags of 1he
buikfng, sad shrinkage cales wbdonce that 1o away the
support scaded by the focting 1o rdtan equilibrium

Shewr (siluse

This phenomenon occers when the foundation o does not have

sufficint sarength 1 wppont e weight of the footing. There are

L0 MADT POSt-CON ST 0N CRINCS

* Sgafiant load Boxse.

* Reductos of ltaral suppornt of the sod under the footing due to
CRNDN OF CRGIVIE kon..

* In day soil, shear falure cmn be cased by stumstion of the sal
adpomt % or under the focting.

GENERAL DEFINITIONS OF SITE CLASSES

Com Foundation

A Modt und ad rock sies with itk or no ground sovesent frmm masture changs

S Sightly resctive clay stes with only dight gound movement from molsture dhangos

M Modertdy resctive chiy or it stes, which can exparionce modarate ground movament fom masture changes

H Highly rmactive day stes, which aan eperience high pound movament from mostare changes

B Extmemdy reactive ston, which can expanimnce extrese ground movessent Sum moidare chasges

AwP Filed st
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Tree mot growth
Trees and shaubs that ax allowed to gow in the vicisity of foctings
can case foundation sod mOVIDEIE N TR0 weys

* Rootsihat grow under Sotings may imrone in cross sctonal
sine, cxcrting upwand peossure on footings.

* Rodsin the vicinty of foctings will sharh much of e masture
in the Bundation wil, @udng shrnkage or whedence

‘de

The types of pouad movemant downbal shove usedly ocour
unevenly throughout the huildingh foundation wel. Settkemant doe
10 CoRruction leads Lo be uewen because of

* Diffenag compaction of foundation sall price 10 constrect kn.
¢ Daffamg mosdure contont of fomndgon ol priof 1o condncton

Monemant due Lo sos-constiuction capes iy ousally more uneven
Wl Frodon can undermine & focting that travenses the flow of aan
creade the conditions for shear Silure by erading sal adacent to a
focting thas runs in the same drection as the fow

Sutursteon of day fomndation wd may occur whiare sublioor walls
create adam that makes waler poad. 1t can s occer wherrer these
is 3 wure of witar newr footngs in day oil. Thes keads 10 & seere
raduction in 1he steength of the sl whach may croate koo shone
failure.

Sawond wwelling nd drinkage of day wil afactsthe perimeter of
1he hulding fird, then gradusly spreads to the interior. The swdling
proces will usally begn o the uphill et reme of the bullding, or on
1he weather sde where the land & Mat. Swelling gradeally reaches the
Imerior sotl as sborption continoes. Shrinkage swally begins where
1he sunl hess Isgreated.

Effocts of Uneven Soil Movement on Structures

Eroéion md sturation
Esoson semoves the suppost from unda oatings, nding % crale
websidenoe of the part of the Sructure ender whinh it accurs,
Brickwodk walls will resist the stres cetad by this removal of
wppon by tridpng the e or aatilovaring entil the bricks or the
monar boddmg fil. Oler mancnry has e messtance. Evidonce of
filure varios accarding 10 Groumstanos md symploms may indede
* Nop onking @ e maortar bads in the body of the wall or
ovebelow opanings wech i doors or windows

* Vertiod orching in the bricks (usually but not mecesarily in boe
with the bals or perpends)

Iodatad purs affectad by erosion o stuntion of foundations will
ewn lose contact with the bearers they sepport and may tit or
Gl over. Soors that hawe bost this wipport will become bouncy,
sometimes ratng omaments etc.

Scusonad swcllng/shrinkage in clay 2

Swdling Soundation sal due 1o rainy periods fird Idts the most
expoed atremitios of the footing sytam, than the ronamder of the
paimata 1mummnuhwmwm
foctprint 1o §& inlemal foctings. swlling first tonds 10 areate @
dish effect, becase the exsemal footings are pushiod higher than S
imernd ones.

The fird noticeable symptom may botha the floor sppears Jightly
dithed. This is often accompaniad by same doons binding on the
focr or the door head, mhm-n-m-:dmkv
mitres, In baddings with timber flooring wppariad by bowons snd
hi\lhclwmhm.w&nnqhﬁbb
dishing of the bip or ridge linex

As the motsture sborption procoss complotes its Joemoy to the
innamod was of the buiding. the ol footings will nsc. If e
speead of mosture s roughly cwm, it may bo that S symptoms will
temporasly disppar. but it is mos likely that sweling will be
unewen, araeting a difforonce rathar than a disppoarance in
symptoms. [n buikdings with timber Sooning spportad by bearors
and pads, the oltal piars will rie more casly thas the wrip
foctings o piars under walk, creting noticesble doming of flooring.

Treas ton (omee she rboge e demage

As tho waather pattom changos and the sail bagin 10 dry cut, e
axtand footimgs will be fint ffctod, begnning with the loations
whore the wa's effect is trongod. This has the effect of lowering the
axtand footimgs. The doming is suentustad and acking reduces
o disppans whae it ccurnal bacasse of dishing. but othor aads
copen wp. The roof knes may become conwex.
Doming and dishing are sbso affectiad by weather in other waw. In
water mignton tends o be toward the intanor and doming will be
wcentuatod, wheorces where summers are dry and winters aro cold
md weat, migration tends to be wwasd the exterior mnd the
underlying propensty istoward dishing.
Movement cassad by troo rocts

In pmenl, gowing rocts will ot @n upward prowsere on footings,
whemas s subject 10 drying becausw of troe or $urub mots will send
10 ramove wpport from under footings by indecng shrinkage.

Comphcgions cauwed by the dructum il

Mot forces that the soil cawnes to be exartal on dredures src
varticd - i cther up or down, Howewver, bocause Lhoe forees are
cldom ypreal cealy Fuund the footings, md batane the buiklng
it uacven movemnant hecaue of its ngdity, oroes are exried
from one part of the builling to ancther. The ot mwilt of dl thee
foreey o uwslly rotationd, This rouitant force oflen compleatesthe
disgnoss because the visitie smploms do not umply reflect 1he
crigna came, A common symptom » binding of doors on e
varticd member of the fame,

Hloas on full mason ry stractues

Backwork will et armcking whare it ¢, 1t willl ticomge o spes
o that loe suppodt bocmuse of selnidad foundsons of rased
pants. [t thoefon uus w e oakng £ wed pants, such &
opesings for windows or doors

In & vt of condruction st themaont, cracking will sseally raman
unchangad afler the procos of satthament has comad.

With lcal shear or emsion, cracking will usudly contimee Lo dovdkop
urtil the orginal Guuso has boen reoaediod, or wntil the subsidace
has complesddy moutnlisd the afloctod portion of focting and the
tructore has stabwlised on other footings that ramain cffoctive.

In e are of swdl/dhnnk effects, the brickwork will in some canes
return 10 itsorigad postion dier completion of a cyde, howeer it
Is more likely thas the rotational effect will not be exactly reversed,
od & s e waml that heikwork will sattle in its new postion and
willl resit the foroes Lrying 10 reourn it %0 its onginal postion. This
means hat in 2 case where takes place fier constrection
ond cracking occurs, the aracking is Bidy 10 at least partly remam
e the shrink sapment of the cyde iscomplhate. Thus, aach time
the oycle is repaatod, the likdibood is that the aading will baoome
wider until the sections of brickwork bocome virtually independent.
wlan:h.moelhcrxh;uqm i there Isno
ather complication, it is normad (or the inadence of aadng ©
dahilise, as the buikling has the srucoktion it noals 1o cope with
the probiem. This is by no means dways the case, however, nd
monitoring of oradks in walls and floors should dways be treted
eriously.

Upbeswal causad by grwth of tree roots under foctings is not &
smple verticd desr 4t There is 2 tendancy for the mdt 10 abo
oxent Laeral forces that altempt 10 scparate sectiom of hrakwork
dier maid cracking basoccunsd.



The noresd strocturd amranpoment is thet the inner keaf of beck-
work in the extand wals md & ket ome of the intand walls
(depending on the roof Lype) comgrise the load-beaiag tructer on
which any wpper floves, calings md the roof are wppottal. [n thee
ey, it w intomally sisible coaking thal dhosdd be the maim foxus
of atkergion, however e are & fow aamplos of dwdlings whose
acmal laf of masonry plays some wpporting mle, so this should
be dheckad of thare &y doubt In my cae, atomally vistle
axcking & important @ a geide Lo strowes 0n the rxcture poncally,
md it houd abo be ramembered that the extemal walk must be
apabk of sepponting themehes.

Efects on Sramad sructures

Tmber or siod framad buikdings ar fos lkdy (o cahibit omcking
doe 10 swel¥ sdrink than maoary boiklings bocause of thar
fSaubility. Ao, the g/ dihing offcts Wond 1o be bwer bocuse
of the lighter weight of . The main reks 1o famad baildings ax
oncountared because of the obted plor footings wad undar walk
Whem: arosion or saturation e 2 footing 1o fall away, this an
double the span which a wall must bridge. This addkional stess can
cremte oracking in walll linings, particularly where there isa wesk
poirt in the Sructume caued by & door o window opereng. It i,
hosever, unlikely that franed structures will be o wreved s 1o ufler
wnom dasage without S cxhbiting some or dl of the shoe
smplons for 3 considemble period, The sme warning period houkd
wpply in the e of uphaval X houkd Bbe notad, howeer, hat where
framal Baddings s wpponad by srip footings there is only e b
of brickwerk and thardfore the extarnally visible walls wre the
wpporting dructure for the buikling. In 1his cane, the ssbfoor
mascnry walls can be expostad %0 bohave as full brickwork walls

octs on brick wenoar sructures

Focue the kad-bearing truaum of abrick vencer building is the

frame that makes up 1he intanior leaf of the exsemnal wallls phas

:‘I'Nblnahds.dwdhcuhtmdnd.lho
ikng an be expectad 1o hehave as a famad structure, exopt that

the exsernad masonry will behawe in a ssdar way 10 the etornd ledf

of & full maoary Srudere.

m;mmm amw:mwcdr-*mn-
the vicinity of a bulding, a waler losk G casse coosion, swelling oc
sturat ion of susceptitie od. von 2 minusoek kak G be encugh
o ssturate a clay foundation. A leaking tap noer a bullding can have
the same effect . In addision, trenches coataining pipes can bocome
wateroourses oven though badifillad, particularly where beoken
bbbl is ued w Gl Water that runs dong thee trendhes cm be
reponsble fof snous roson, inlanirats scepage o wblooe moe
md st unston,

Fipe leakape nd reach witar flows dwo encoungye tree and shirob
s 1o the wexe of witar, conplicatng md cecabang the
probiom,

Focr roof plumbing can result in laege yolumes of rsswanter being
woentrgad in & wndl wesof sk

¢ Incore fallsin roof gatterng may roult in oerflows, s may
patiens blocked with leaves ok

* Corroded guticrng or dowsgipes cn il water w ground.
* Downpipes sot postvely comnacted 10 a proper S ormaaier
ollection system will direct a2 concentration of water to sl that is
directly ad jacent to footings, sometimes cassng larpe xalke
problems wch 2 aroson, sturation and migration of water under
the bailding.

‘Seriousness of Cracking
In pencrd, mod aading found in maonry walls is 2 cosetic
surance only md ca be kept i xpar o ovon ignoead. The Libke

thchM(‘lde

AS 2570 s publishes figuros reating 1o cracking in concrete flocrs,
Bhowover because wall aracking will usmally reach the aniticd pont
significantly carlicr than cracking in dabs, this tabie is nol
repraduced hare

Prevention/Cure

Plumbng

Whese budding seovameant is caused by witer service, moof pleesbing,
SOWY of tormwater Sulire, the remedy is 10 repar the problem.

1t is pradent, however, 10 oasder S0 rarodtng pipes awsy from
the buiklag whare posilie, md rdocating s 30 positions whae
any leskape will mct Srect water 10 the budday vidnity, Even whes
lly trags arc presant, thare » somctimes sulficamt spll to ceste
SIS0 OF saturion, paticulady in modern inddlations usng
smaller daamater PVC Sxtures. Indoad, same gully 1mps are sot
situated directly wndar the taps that are instalied 1o charge tham,
with the rosel that water from 1he tap may enter the backfilled
treach that bouses the sewer piping. 1 the trosch has boen poorly
backfilled, 1he watar will ather pond or flow along the battom of
the tench. As thex teenches usually run dongsde the footings and
can be @ a smilar depth, it is mat hard 10 se how oy water that is
thus dirctad into a trench can easily affeat e foundation’ ability o
support footmgs or even gain ontry to the ubfloor area

Ground dranage

In all scils there is the capacity for waler 10 traved on the wirfxe md
Bodow it Surface waner (lows can be ostabinhed by ingeaion dwring
and dier heavy or prolonpd rain, i neconary, & graal dean syviom
connodtad 10 1he sormwaier collect ion sytam is usslly = cxey
woletion,

1t is, howeser, somet imes necessary when -m;lom
wRer mignton that teting be curned out 10 eabish watertable

beght and submil water flows. This mubject is refermed 1o In HTF 19
and may properly be regardead as an s for an expert conultant .

Protection of the buthling perimet

It ix coantid Lo remember M Iheuxllhl affects footings extands
well boyond the actud buikisg line. Watering of gaeden plasts
shirubs mnd Tmes canses womme of the most sosous wiltar problans.

For thisroasen, particularly where peobloms exist or e lkdy 10
ocour, it is rcommmdod tha an apeon of paving be imtalled
arund & mach of the builling perimeter as nocowary. This paving

Description of typical damage :nd roquired repair Approximate crack width Damage
Rt (scc Note 3) CHepory

Harline cracks <\.1 mm a
Hoe aracks which do not need repar <! mm 1
Crncks neticesble but essily fillad. Doons and windows €ik dightly < mmn 2
Crachs can be repaimed and possbly 5 small amount of wall will need 5-15 mm (cr 3 number of aacks 3
%0 be rplacad. Doors and windiws dick . Service pipescan Facture 3 mm or mare 8 ooe poup)
Wastherughtnes oftan enparad
Extonsive repair wodk molving treaking out and replacing sections of walk, 1525 mm but alo depend N
opecialy over doors ind windows. Window and door fremes diston . Walls lean on sember of oacks
o buke noticeably, soese loss of bearing in bosms. Service pipes disupeed
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reactive sodl) nd should hine a sinimum fall aeary froo the
bullding of 1 60, The finshed paving should be no less thas 100
mm heick wont bases,

M & prudent to raocse druinage pipes sway from this paving, if
possible, 10 avold consplatioes froes futere leakage. I this is sot
practicd, crthonware pipes should be replacald by PVC and
backfling shoukd be of the sme sod fype @ the wrrounding wd
and compated 10 the see dnaity.

Exoept i arcos where frocang of water s an isase, 1t s wise 10
remove taps in the bullding arcs and rolocate tham well amay fom
the bulding - peefarably not uphill fom it (soe BTF 19).

It enay be desieabic 10 irtall & grased desdn o the outsde adge of the
paving on the sphill idc of the hudding, If winod demnage s
noodad this cn be instaliod under the wrfxce dris.

Condenstion

In buikSngs with 2 subBoor voud such as whore boarors and joists
sppont foonng, naufficent ventistion oreates idea condisons for
coadonsation, partcu bty where there s little chearance betwoon the
floor and the goumnd. Condensation adds (o the mosture ercady
presont i the subfioor nd sgndaantly slows the process of dryng
out. Indallation of an sdogute subfoor wontilation sysom, cther
natural oc mochanical, is destrable.

Warning: Nthough tha Budding Tachnology Fio deals with
aaking in buildmps, it should be wid the whoor moistere Gn
resall in the devalopmeent of other problems, notably;

* Water that is transmitiod into musonry, metal or timber buldng
clements causes damage and/or decey Lo those dements.

* High whfoor hemidity and moistere contont croate ol
anvronment for wvrious pedts, including tormites mnd spidors.

* Where high motsture kevols are trmnsmitted (o the foorieg mnd
walls, an mcresee in the dust mike count cn ensue within the

living arcss. Dt mnites, i well o in general can bea
mm»uwmu.mmumn

sheormally saceptile to respirstony aldments,

The garden
The ideal vepetation layout is 10 have lswn or plants hae reguire
oaly lght wateniag immedatcly adscent 10 the drainage of paving
edge, then more denundiag plants, shrebs and teoes speead out in
that cnder,
Ovorwatering due (o mese of stomatic watoning sysoms s &
common cawe of stuntion and walor mi grations snder foctimps, If
il Bacowry 10 e thow syoms, i is mpoctat Lo romove gandon
bads 10 a complatcly e dstance from balding.
Existing troes
Where a tree is Gusing a problem of sl drying or there & the
exisence of threat of ephanal of footings, if the offending roots are
swhsd ary and their semonal will not significantly d. the tree,
they should be sevorad and a concrete or matdd barier

im the soil to prevent future root growth in the direction of
the building. I & s not possible to romove the relevant roots
without damsagy 10 the tree, an application 10 romove the tree should
be made 10 the local authorty. A predent plan is to trassplant hikely
oflenders before they beooese 2 probéem,

Informagion om teees, plants and shrabs

State depariments oversosing agriculture cm g information
regaading root patierns, volume of waiter neaded and safe ditace
froes buildmgs of mod species. Botamc pandons are alwo sources of
Inforesticn. Ry nbemation on plat roots sad dnens, soc Buddng
Technology File 17,

Fxcavation

Fxcavation sound footings med be progerly eegiseorad . Seel
wppaeting ooting can maly be sfely oxavtad o an ange that
allowns the soil under 1he Boting © semain dable. Thisangle is
callad the gl of ropose (or frction ) and varies sign ficetly
between il Lypos ind conditions. Removal of il within the sagle
of ropose will Gaase subsidonce,

.l-moédlen

Where groson has ocourrad thae has washad wasy sod adjacert 1o
foctingg, w0oil of the same casiflication sould be mtrodecd and
compactad W 1he same densty, Where foctings have boen
undemunald, mpmontation or other spociali work may bo rogeinoed,
Remodation of foSngs and foundations is penoradly the readm of &
ool conwltant,

Where solted oting nse and Sl because of sl Vibrink effect,
the homoowner may be tempiad to alleviste floor bounce by Sllng
the gp that his sppearad between the boarer and the pier with
Blocking, The dusger here is thit when the next swell of the
cycle occury, the e bNocking will push the floor up =to =
centuatad dome mnd ey alo cause kool shewr faduse in the sod.

1131 s nocossary 1o e blodking, & ould be by & pair of fine
wod s and mosdtoring should be camied oet ighely.

This BTF was prepared by John Lewer TAI, MIAMA, Pormaec
Comiruion Diagnosis.
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EXAMPLES OF GOOD HILLSIDE PRA;CTICE

Vegetaton retaved

SUtace aatet nlercegtion Srarage
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Roof water pipod off 540 o stored
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PRACTICE NOTE GUIDELINES FOR LANDSLIDE RISK MANAGEMENT 2007
APPENDIX C: LANDSLIDE RISK ASSESSMENT
QUALITATIVE TERMINOLOGY FOR USE IN ASSESSING RISK TO PROPERTY

QUALITATIVE MEASURES OF LIKELIHOOD

Approximate Annual Probabidity
Tmplied Indicative Landalide
Indicative Notional Recurrence Interval Description Descriptor Level
Value Boundary
10° sx10° 10 years The event is expectod % occur over the design life. ALMOST CERTAIN A
3 20 years The event will probably cocur under adverse comdstions over the
10 . 100 years design bife. LIKELY B
10" a0, 1000 years m’“’m :fiéwmumw»wmmuwpuﬁ. POSSIBLE C
104 sx10° 10.000 The event maght ocour under very adverse circumstances over the
years ! Nfe. UNLIXELY D
10" Sx10” WHUYER "The event is concelvable but only wader exceptional CHCUmMaRces
i 100,000 years over the d life. RARE E
10° 1,000,000 years | 200000 veans o event is incoaceivable o fanciful over the design life. BARELY CREDIBLE | ¥
Note: (1)  The table should be wsed from left to right; use Approximate Annual Probabality or Description to assign Descripior, not vice versa.
QUALITATIVE MEASURES OF CONSEQUENCES TO PROPERTY
Approximate Cost of Damage
Indicative Notional Description Descriptor Leved
Value Bousdary
Structure(s) completely destroyed and 'or large scale damage rogurning major enginecring works for
200% 100% stabilisation. Could cause at least ooc adjacent property major consequence damage. CATASTROFIC !
P Extensive damage 10 most of structare, and‘or extending beyond site boundanes requining sigaificant MAJOR 2
40% stabilisation works. Could cause at least cae adjacent property medium consequence damage.
Maoderate damage 10 some of structure, and/or significant part of site requiring large stabilisation works,
2% MEDIUM 1
10% Could cause at Jeast one adjacent property minor consequence damage.
% 1% Limited damage %o part of structure, and'or part of site roguiring some reinstatement stabilisation works. MINOR +
Little damage. (Note for high probability event (Almost Certain), this category may be subdivided s a
o notiomal boundary of 0.1%. See Risk Matrix.) SERCNIICANT S
Notes: (2)  The Approximase Cost of Dassage is cxpressed as & percentage of market value, beiny the cost of e improved value of the smaflected property which includes the Jand plus the
structares.

(3)  The Appronimate Cost & to be an estismane of the direct cost of the damage, such as the cost of reinstatement of the Semaged pontion of the property (land ples structures), stabilisation
works roquired 10 seader the site 10 tolerble rak level for the landslide which has occurred and professional design foes, snd consequential costs such as legal fees, tempoeary
sccommodation. 1t does sot isclade additicnal stabilaation works 10 address other lasdslides winch may affect Be property.

@) The table should be wed from kefl 10 fight; use Approximate Cont of Dessage or Description 10 sasign Descriptor, not vice vena




PRACTICE NOTE GUIDELINES FOR LANDSLIDE RISK MANAGEMENT 2007
APPENDIX C: - QUALITATIVE TERMINOLOGY FOR USE IN ASSESSING RISK TO PROPERTY (CONTINUED)

QUALITATIVE RISK ANALYSIS MATRIX - LEVEL OF RISK TO PROPERTY

LIKELIHOOD CONSEQUENCES TO PROPERTY (With Indicative Approximate Cost of DE!&')
Indicative Value of 1: CATASTROPHIC 2: MAJOR 3 MEDIUM 4 MINOR
Approximate Annual 200% 60% 20% 5% I\SIG\IFICA.\‘I’
Probability ‘ as%
A - ALMOST CERTAIN 10" H MorL (%)
B - LIKELY 10° " M L
C - POSSIBLE 10’ " M f M VL
D - UNLIKELY 10 3% M L | L VL
E - RARE 10° v L L VL VL
F - BARELY CREDIBLE 10* L VL VL VL VL

Notes: (%) For Cell AS, may be subdivided such that a consequence of less than 0.1% is Low Risk.
(6) When considering a risk assessment 11 must be clearly statod whether it is for existing conditions or with nak control measures which may not be imnplemented at the current
ume.

RISK LEVEL IMPLICATIONS

r Risk Level Example Implications (7)

Unacceptable without tremtment. Extensive detailed investigation and research, plasning and implementation of treatment
options essential 10 reduce risk 10 Low; may be 100 expensive and not practical. Work liicely %0 cost more than valee of the

property.

" HIGH RISK Unacceptable without trestment. Detailed investigation, planning and implementaticn of treatment opticars required 1o redoce
- : | risk to Low. Work would cost & substantial sum in relation 1o the value of the property.

May be toleratod in certain circumstances (subject 10 regulator’s approval) but requires investigation, planning and

M MODERATE RISK implementation of treatment options 10 reduce the nisk to Low. Treatment opeions to reduce to Low risk should be
implemented as soon as practicable.

L LOW RISK Lmﬂyxcepob&emngulmn Whmmmmhnbmmqmmd»mumkmthukﬁﬂonmmmcu
required

VL VERY LOW RISK Moq:nb}e Manage by normal slope maintenance procedures.

Note: (7) The implscations for a particular situation are 10 be desermined by all parties 10 the risk assessment and may depend on the pature of the peoperty at nisk; these are only
given as a peneral gude.
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