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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
[0 Your Certifier [0  Your Project Manager
[l 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 QQ 99133179 @ ascentgeo.com.au
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Limitations

This report has been prepared for Mr & Mrs Vescio, c/- R&R Building Design, in accordance with
AscentGeo's fee proposal dated 26 March 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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Appendix C: Engineering logs

Appendix D: General notes

CSIRO Publishing, 2012. ‘Foundation Maintenance and Footing
Performance: A Homeowners Guide’, Sheet BTF-18.

Australian GeoGuide LR8, 2007. ‘Examples of Good/Bad Hillside
Construction Practice’.

Australian Geomechanics, 2007. ‘Practice Note Guidelines for Landslide
Management’, Appendix C: Qualitative Terminology.

Appendix E: Map of Geotechnical Areas — Manly (NBC)
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1 Overview

1.1 Background

This report presents the findings of a geotechnical assessment carried out at 2/1 Lister Avenue,
Seaforth (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 2 in SP36205, being 2/1 Lister Avenue, Seaforth.

Details of the proposed development are outlined in a series of architectural drawings prepared by
R&R Building Design, project number 241230/DA, drawing numbers DA1 —-DA13, DA 16, DA 17, dated
20 March 2025.

The works comprise the following:

e Partial demolition of the existing property, and demolition of the pergola and landscaping
elements

e Footings preparation
e Construction of two-storey extension, ‘Plungie’ (plunge pool), terrace and carport

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:

e Northern Beaches Council — Manly Local Environment Plan (MLEP) 2013 and Manly
Development Control Plan (MDCP) 2013

® 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

o 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.
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2 Site Description

2.1 Summary
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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

Josh Watts, Engineering Geologist — 01/04/2025

Site address

2/1 Lister Avenue, Seaforth — Lot 2 in SP36205

Site area m? (approx.)

859m? (by calc.)

Existing development

Single-storey brick house with pergola, carport and bricked patio.

Slope Aspect

Northerly

Average gradient

~5 degrees.

Vegetation

Lawn areas. Small to large shrubs and trees.

Retaining structures

The northern side of the lawn area is supported by a timber wall, measuring
approximately 0.6m high. The walls appeared in good condition at the time
of the investigation.

The southwestern corner of the site is supported to neighbouring properties
by a timber wall (0.30m high) with a brick constructed wall on top (0.30m
high). Both walls appeared to be in good condition at the time of the
investigation.

Neighbouring
environment

Residentially developed to the east, south, west and partially to the north.
Lister Avenue is located to the north.

Figure 1. Site location — 2/1 Lister Avenue, Seaforth NSW (© SIX Maps NSW Gov)
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2.2 Site Description

The subject site is situated in a residential area, has an irregular shape and is bounded by residential
dwellings to the east, south, west and partially to the north of the site. Lister Avenue runs along the
front (northern) boundary of the site. The site is on minimally sloping ground with a gradient of
~5 degrees, with northeasterly aspect (roughly falling to its front). Appendix A shows the site plan.

The existing building at the site is a single-storey brick house with a detached carport, pergola, brick
patio and grassed front yard and patioed rear/ side yard. The front garden is supported to the north
by a 0.6m high timber wall. Neighbouring buildings are mostly single and double storey dwellings.

No outcropping bedrock was observed onsite or on the adjacent properties.

Photographs 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.

The soil profile consists of shallow uncontrolled fill and silty topsoil (O & A Horizons), silty sand
(B Horizon) and weathered sandstone bedrock (C Horizon). Based on our observations and the results
of testing on site, we would typically expect very low to medium strength, moderately to slightly
weathered sandstone bedrock to be found within 0.5m to 1.3m below current surface levels across
the area of the proposed works and potentially deeper where filling has been carried out.

Note: The local geology is comprised predominantly of sandstone. The sandstone bedrock is 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.

24 Fieldwork

A site visit and investigation was undertaken on the 1 April 2025, which included a geotechnically
focused visual assessment of the property and its surrounds; geotechnical mapping; photographic
documenting; and a limited subsurface investigation including hand auger borehole and dynamic cone
penetrometer (DCP) testing.

Hand Auger Borehole Testing

Five (5) hand auger boreholes (BHO1 to BHO5) tests were drilled at the approximate locations shown
on the site plan (Appendix A) to visually identify the subsurface material. Due to the presence of a
suspected service, three boreholes were undertaken in the location of the proposed swimming pool.
Engineering logs of the hand auger boreholes are presented in Appendix C.
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Dynamic Cone Penetrometer (DCP) Testing

Five (5) 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’. Test locations
were constrained by existing structures, sandstone floaters, hard surfaces and the presence of utilities.

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

Table 2. Summary of DCP test results

Test Summary

DCP 1 Refusal @ 0.75m. Bouncing on assumed sandstone bedrock. Brownish grey sand on moist tip.
DCP 2 Refusal @ 1.30m. Bouncing on assumed sandstone bedrock. Orangish brown sand on wet tip.
DCP 3 Refusal @ 0.55m. Bouncing on assumed sandstone bedrock. Orangish brown sand on wet tip.
DCP 4 Refusal @ 0.60m. Bouncing on assumed sandstone bedrock. Greyish brown sand on wet tip.
DCP 5 Refusal @ 1.10m. Bouncing on assumed sandstone bedrock. Grey sand on wet 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.

Table 3. Interpreted geological model

Unit Material Comments

Sandy topsoil and fill material. Unit 1 is inferred to be uncontrolled and

1 Topsoil / Fill poorly compacted.

2 Silty Sand Fine to medium grained silty sand of the natural profile.

Medium strength or greater sandstone bedrock (Class Il1+*) expected to be

3 Sandstone found below the weathered crust (Class IV-V*).

* 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.
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3.2 Site Classification

Due to the the proximity to the large trees, the Site is classified as “P” in accordance with AS 2870
2011. A classification of “A” may be adopted for footings taken to competent sandstone bedrock.

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

Site X . Expected range
g e Soil description
Classification of movement

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

A .
moisture changes.

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

. 20-40mm
moderate ground movement from moisture changes.

Highly reactive clay sites, which may experience high ground

H1 ]
movement from moisture changes.

40-60mm

Highly reactive clay sites, which may experience very high ground

H2 .
movement from moisture changes.

60-75mm

Extremely reactive sites, which may experience extreme ground

. >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 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.

33 Groundwater

Minor groundwater was encountered during testing, this is likely as a result of normal seepage
following recent heavy rainfalls.

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. The groundwater regime is not expected to be
significantly affected by the proposed works, and it is considered unnecessary to undertake
preconstruction or construction stage groundwater monitoring.

Groundwater seepage during and after periods of inclement weather should be anticipated through
permeable soil layers, close to the interface with weathered rock and from joints and discontinuities
deeper in the weathered rock. Appropriate ground support measures should be utilised in soils

ASCENTGEO | 02 9913 3179 | admin@ascentgeo.com.au | www.ascentgeo.com.au | ABN 71 621 428 402 7
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overlying rock to manage any localised groundwater inflows and prevent ground loss due to
saturated/fluidised sands.

There is a potential for natural intermittent perched groundwater to develop above shallow bedrock
and/or above any other low permeability impervious horizons, such as clays in overlying soils or
siltstone/shale bands in rock.

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. Appropriate surface water diversions should be implemented to prevent
overland runoff entering the site from adjacent areas during heavy or extended rainfall.

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.

o 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 site is mapped as G4 landslide risk/geotechnical hazard with reference to Schedule 1 —Map C
— Potential Geotechnical Landslip Hazard Areas, Manly DCP, Northern Beaches Council
(Appendix D).

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, and the local geology make this site susceptible to
instability during the proposed construction works. Careful control of all site works will be required
during the installation of any required retention systems, excavations, and the construction of the
proposed structures to maintain the stability of the block, and adjacent land.

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.
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Table 5. Risk analysis summary

HAZARDS HAZARD ONE

TYPE Failure of the proposed excavations
LIKELIHOOD ‘Possible’ (10 3)
CONSEQUENCES TO PROPERTY ‘Minor’ (5%)

RISK TO PROPERTY

‘Moderate’ (2 x 10 3)

RISK TO LIFE

4.5 x 10 */annum

COMMENTS

Following implementation of the recommendations outlined in
Section 3.6, 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

Soil Excavation

Minor soil excavation will be required for the construction of the swimming
pool and to establish new footings across the site. It is anticipated that these
excavations will encounter shallow uncontrolled fill and silty topsoil, silty-
clayey sand, and weathered sandstone bedrock. The excavation of soil, sand
and extremely weathered sandstone rock should be possible with the use of
bucket excavators and rippers, or for piered footings, traditional auger
attachments.

Temporary batter slopes may be considered where setbacks from existing
structures and property boundaries permits. For shallow excavations (<1.0m),
provided the residual soil is battered back to a minimum of 35 degrees, 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.

If permanent batters are proposed, the unsupported batter must not be
steeper than 30 degrees and should be protected from erosion by geotextile
fabric pinned to the slope and planted with soil binding vegetation.
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Recommendation

Description

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.

Itis 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.

Vertical or sub-vertical excavation through weathered bedrock should stand
unsupported until permanent supporting structures are installed. Careful
inspection of cut faces at hold points not exceeding 1.5m drops by AscentGeo
should be carried out to ensure no significant geological defects such as clay
seems, joints or fractures are present in the rock, and to advise if any
temporary supporting measures such as rock bolts are required.

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 Equipment Operating Limit (% of
structure (m) Maximum Capacity)
1.5-25 Hand operated 100
jackhammer only
2.5-5.0 300kg rock hammer 50
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

From the drawings provided, it is understood that excavations of
approximately 1.8m will be required to accommodate the plunge pool. The
excavations are expected to encounter fill/ topsoil/ clayey sand and sandstone
bedrock.

Temporary support of the soil materials will be required to prevent soil loss
across the eastern boundary. This is expected to be managed with temporary
shoring to be installed by the builder. The permanent retaining walls of the
swimming pool/ extension should be installed as soon as practical following
the completion of the excavation.

Where excavations do not extend to site boundaries and recommended batter
angles are achieved, significant excavation support is not anticipated,
provided exposed soil batters are covered to prevent excessive moisture
infiltration or evaporation.

Vertical or subvertical excavation through competent sandstone bedrock
should stand unsupported permanently. Where permanent sandstone
excavations are required, drainage channels should be installed at the base of
the excavations to adequately discharge any natural seepage that may occur.

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 / Topsail 18 29 0.38 0.60 2.00
(Unit 2) Sand 19 30 0.33 0.50 3.00
(Unit 3) Sandstone Class IV 23 35 0.25 0.40 4.00
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Recommendation

Description

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.

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.

Footings

It is currently unclear whether the existing footings of the dwelling will be
reused in this development. If reuse is proposed, it is recommended that test
pits be excavated by the builder to confirm the foundation materials
supporting the existing footings. Any footings not taken sandstone bedrock
are to be deepened onto the sandstone bedrock.

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

The allowable bearing pressure for footings taken to competent weathered
sandstone bedrock of at least low strength is 800kPa. Higher allowable bearing
capacities may be achievable subject to inspection and certification of
excavated footings by AscentGeo.

Alternatively, foundations for the proposed carport could be placed within the
natural medium dense sand (anticipated to be encountered at a minimum
depth of 0.60mbgl, based upon the DCP results within this area), with an
allowable bearing pressure of 100kPa.

Pier footings should be of sufficient diameter to enable effective base cleaning
to be carried out during construction. Small diameter piers that cannot be
cleaned should be designed for shaft friction, resulting in a longer rock socket.

To mitigate the risk of differential settlement, it is essential that all footings
are founded on material of similar consistency. This may require the
deepening or the relocation of some 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.
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12



AG 25134
9 April 2025

Recommendation

Description

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’.s

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.

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 may be the
most important factor in the long-term performance of built structures, and
the stability of the block more generally.

It is essential that gutters, downpipes, drains, pipes, and connections are
appropriately sized, functioning effectively, and discharging appropriately via
non-erosive discharge.

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.

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 review
and design of stormwater systems must consider climate change and the
increased potential for periods of concentrated heavy rainfall.

Inspections

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 foundation material
inspections will negate our ability to provide final geotechnical sign off or
certification.

ASCENTGEO | 02 9913 3179 | admin@ascentgeo.com.au | www.ascentgeo.com.au | ABN 71 621 428 402 13



AG 25134
9 April 2025

Recommendation

Description

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:

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

e Complete the abovementioned foundation material inspections
during construction to ensure compliance to design with respect to
stability and geotechnical design parameters

® At Occupation Certificate stage (project completion), AscentGeo must
have inspected and certified excavations and foundation materials. A
final site inspection may be required at this stage.

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,

DNalts

Josh Watts BSc(Hons) MSc GeoEng MAIG Ben Morgan BScGeol MAIG RPGeo

Engineering Geologist

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

Managing Director | Engineering Geologist
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AG 25134
9 April 2025

Photo 1: Front of residence and location of plunge Photo 2: Patioed side yard.
pool.

Photo 3: Patioed carport area. Photo 4: Western boundary.
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Ascent Geotechnical Consulting Pty Ltd

1457 Pittwater Road, North Narrabeen 2101
Phone: (02) 9913 3179

Geotechnical Log - Borehole

BHO1

Easting : 337311.09 Location : 1A Lister Ave, Seaforth NSW 2092, Australia Job Number :AG 25134
Northing  :6260001.83 Logged By JW Client : Mr & Mrs Vescio
Total Depth : 0.4 m Date : 01/04/2025 Project : Alterations & Additions
3
g o
5} _ o o > 2
5| - E ) 3 S s g s
5 £ 5 S 2 2 ]
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£ @ S = © c 2
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Organic Sandy Clay (OH): soft, medium plasticity, fine to medium grained sand, brown, w < pl.
- T OH S w<PL
BHO1 Terminated at 0.4m (Borehole terminated due to the presence of a potential
underground service.)
Method ‘Water Consistency Moisture In Situ Testing Laboratory Results
EX excavator —<« complete water less 2 Level during drilling VS Very soft D Dry PP pen penetrometer | UC  undrained unconsol cohesion
BH backhoe bucket P— Water inflow P partial water loss S  Soft M Moist UF  undrained unconsol friction angle
. A\t vane shear
W water level N none encountered F  Firm W Wet MC moisture content
NE natural exposure " o dynamic
St Stiff PL  plastic limit cone DD  dry density
- . USC Classification . AR DCP
EE existing xcavation VSt Very stiff LL  liquid limit penetrometer LL liquid limit
GW well graded gravels SW well graded sands
RP ripper H  Hard PL  plastic limit
PP GP poorly graded gravels SP  poorly graded sands Soil Samples P
GM silty gravel SM silty sands Density B bulk LS linear shrinkage
GC clayey gravel SC clayey sands VL Very loose D disturbed CC  undrained console cohesion
i i i i i CF undrained console friction angle
ML inorg silts low plastic CL inorg clay low plastic L Loose U63) U(63) push tube 9
MH inorg clay high plastic CI inorg clay med plastic | MD Medium dense FH falling head permeabili
9 clay high p 9 clay P U(50) U(50) push tube 9 P ty
OL org silts low plastic CH inorg clay high plastic D Dense CH constan head permeablity
WS water
OH org sills high plastic Pt peat of high org soils VD Very dense CBR californian bearing ratio
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Ascent Geotechnical Consulting Pty Ltd Geotechnical Log - Borehole

1457 Pittwater Road, North Narrabeen 2101

Phone: (02) 9913 3179 BHO2

Easting : 337311.09 Location : 1A Lister Ave, Seaforth NSW 2092, Australia Job Number :AG 25134
Northing  :6260001.83 Logged By JW Client : Mr & Mrs Vescio
Total Depth : 0.4 m Date : 01/04/2025 Project : Alterations & Additions
3
o o
o . o o > 2
£ . € & c S 2 ¢ s
= ] = = o o 2 2 ®
kS £ o Material Description ® = 9 7] >
2| £ =4 © S S ] ] o
£ 53 S = © c 2
= a 5 i1 3 =
= n 0 ] o 8
5 s
o
Organic Sandy Clay (OH): soft, medium plasticity, fine to medium grained sand, brown, w < pl.
- T OH S w<PL
BHO02 Terminated at 0.4m (Borehole terminated due to the presence of a potential
underground service.)
Method ‘Water Consistency Moisture In Situ Testing Laboratory Results
EX excavator —<« complete water less =7 Level during drilling VS Very soft D Dry PP pen penetrometer | UC  undrained unconsol cohesion
BH backhoe bucket P—  Water inflow P partial water loss S Soft M Moist UF  undrained unconsol friction angle
y Vs vane shear
W water level N none encountered F  Firm W Wet MC moisture content
NE natural exposure " o dynamic
St Stiff PL  plastic limit cone DD  dry density
- . USC Classification . S bDCp
EE existing xcavation VSt Very stiff LL  liquid limit penetrometer LL liquid limit
GW well graded gravels SW well graded sands H Hard
RP ripper GP poorly graded gravels SP  poorly graded sands Soil Samples PL  plastic limit
GM silty gravel SM silty sands Density B bulk LS linear shrinkage
GC clayey gravel SC clayey sands VL Very loose D disturbed CC  undrained console cohesion
i i i i i CF  undrained console friction angle
ML inorg silts low plastic CL inorg clay low plastic L Loose U63) U(63) push tube g
MH inorg clay high plastic CI inorg clay med plastic | MD Medium dense FH falling head permeabilit
g clay high p g clay P U(50) U(50) push tube 9 P y
OL org silts low plastic CH inorg clay high plastic | D  Dense CH constan head permeablity
WS water
OH org sills high plastic Pt peat of high org soils VD Very dense CBR californian bearing ratio
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Ascent Geotechnical Consulting Pty Ltd Geotechnical Log - Borehole
1457 Pittwater Road, North Narrabeen 2101

Phone: (02) 9913 3179 BHO3

Easting : 337311.09 Location : 1A Lister Ave, Seaforth NSW 2092, Australia Job Number :AG 25134
Northing  :6260001.83 Logged By JW Client : Mr & Mrs Vescio
Total Depth : 0.75 m Date : 01/04/2025 Project : Alterations & Additions
3
o o
o . o o > 2
3| - E 5 - S g 0 5
= o = = 2 o L 2 T
kS s o Material Description ® z 9 17} 2
2| =4 = o S ] ° @
£ O S = & c ?
= a & % 5 8 = 2
a 38 ©
o
Organic Sandy Clay (OH): soft, medium plasticity, fine to medium grained sand, brown, w < pl.
z OH s | w<PL
| 0.3
Clayey Sand (SC): loose, poorly graded, fine, medium and coarse grained, low plasticity clay, grey, with silt, wet.
- E
=1
E sC L W
z
BHO3 Terminated at 0.75m (Auger grinding on assumed sandstone bedrock.)
Method Water Consistency Moisture In Situ Testing Laboratory Results
EX excavator —< complete water less 57 Level during drilling VS Very soft D Dry PP pen penetrometer | UC  undrained unconsol cohesion
BH backhoe bucket P— Water inflow P partial water loss S Soft M Moist ] UF  undrained unconsol friction angle
" Vs vane shear
W water level N none encountered F  Firm W Wet MC moisture content
NE natural exposure " N dynamic
— St Stiff PL  plastic limit cone DD  dry density
- . USC Classification . . AR DCP
EE existing xcavation VSt Very stiff LL  liquid limit penetrometer LL liquid limit
GW well graded gravels SW well graded sands H Hard
RP ripper GP poorly graded gravels SP  poorly graded sands Soil Samples PL  plastic limit
GM silty gravel SM silty sands Density B bulk LS linear shrinkage
GC clayey gravel SC clayey sands VL Very loose D disturbed CC  undrained console cohesion
i i i i i CF undrained console friction angle
ML inorg silts low plastic CL inorg clay low plastic L  Loose U63) U(63) push tube g
MH inorg clay high plastic CI inorg clay med plastic | MD Medium dense FH falling head permeabilit
g clay high p gy P U(50) U(50) push tube 9 P Y
OL org silts low plastic CH inorg clay high plastic D Dense CH constan head permeablity
WS water
OH org sills high plastic Pt peat of high org soils VD Very dense CBR californian bearing ratio
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Ascent Geotechnical Consulting Pty Ltd

1457 Pittwater Road, North Narrabeen 2101

Phone: (02) 9913 3179 BHO4

Geotechnical Log - Borehole

Easting : 337311.09 Location : 1A Lister Ave, Seaforth NSW 2092, Australia Job Number :AG 25134
Northing  :6260001.83 Logged By JW Client : Mr & Mrs Vescio
Total Depth : 1.3 m Date : 01/04/2025 Project : Alterations & Additions
3
o o
o . o o > 2
£ . € £ c S 2 Q S
= o = = 2 o L 2 T
kS s o Material Description ® = @ 17} >
2| = =3 = 3] S @ ° @
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o
Organic Sandy Clay (OH): soft, medium plasticity, fine to medium grained sand, brown, w < pl.
z OH s | w<PL
| 0.3
Clayey Sand (SC): loose, poorly graded, fine, medium and coarse grained, low plasticity clay, grey, with silt, wet.
i E
=1
E sC L W
z
| 0.8
Clayey Sand (SC): medium dense, poorly graded, fine, medium and coarse grained, medium plasticity clay, light grey,
with silt, moist.
—1 _
[
=1
kS SC MD M
z
BHO04 Terminated at 1.3m (Auger grinding on assumed sandstone bedrock.)
Method Water Consistency Moisture In Situ Testing Laboratory Results
EX excavator —<« complete water less 57 Level during drilling VS Very soft D Dry PP pen penetrometer | UC  undrained unconsol cohesion
BH backhoe bucket P— Water inflow P partial water loss S Soft M Moist ] UF  undrained unconsol friction angle
" Vs vane shear
W water level N none encountered F  Firm W Wet MC moisture content
NE natural exposure " N dynamic
— St Stiff PL  plastic limit cone DD  dry density
- . USC Classification . . AR DCP
EE existing xcavation VSt Very stiff LL  liquid limit penetrometer LL liquid limit
GW well graded gravels SW well graded sands H Hard
RP ripper GP poorly graded gravels SP  poorly graded sands Soil Samples PL  plastic limit
GM silty gravel SM silty sands Density B bulk LS linear shrinkage
GC clayey gravel SC clayey sands VL Very loose D disturbed CC  undrained console cohesion
i i i i i CF undrained console friction angle
ML inorg silts low plastic CL inorg clay low plastic L  Loose U63) U(63) push tube g
MH inorg clay high plastic CI inorg clay med plastic | MD Medium dense FH falling head permeabilit
g clay high p gy P U(50) U(50) push tube 9 P Y
OL org silts low plastic CH inorg clay high plastic D Dense CH constan head permeablity
WS water
OH org sills high plastic Pt peat of high org soils VD Very dense CBR californian bearing ratio
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Ascent Geotechnical Consulting Pty Ltd

1457 Pittwater Road, North Narrabeen 2101

Phone: (02) 9913 3179

Geotechnical Log - Borehole

BHO05

Easting : 337311.09 Location : 1A Lister Ave, Seaforth NSW 2092, Australia Job Number :AG 25134
Northing  :6260001.83 Logged By JW Client : Mr & Mrs Vescio
Total Depth : 0.6 m Date : 07/04/2025 Project : Alterations & Additions
3
o o
o . o o > 2
£ . € £ c S 2 @ S
= [} = ‘= 8 o 2 2 ®
kS s o Material Description ® z 9 7] 2
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o
3 Non-soil Pavers. T
2
o006 | & A —
15}
=z Silty Sand (SM): poorly graded, fine, medium and coarse grained, orange, moist, (BLINDING).
i SM M
0.25
Clayey Sand (SC): loose, fine, medium and coarse grained, low plasticity clay, grey, moist.
- g
=}
5 sC L M
z
BHOS refusal at 0.6m (Auger grinding on assumed sandstone bedrock.)
Method Water Consistency Moisture In Situ Testing Laboratory Results
EX excavator —<« complete water less 57 Level during drilling VS Very soft D Dry PP pen penetrometer | UC  undrained unconsol cohesion
BH backhoe bucket P— Water inflow P partial water loss S Soft M Moist UF  undrained unconsol friction angle
" Vs vane shear
W water level N none encountered F  Firm W Wet MC moisture content
NE natural exposure " N dynamic
— St Stiff PL  plastic limit cone DD  dry density
- . USC Classification . . AR DCP
EE existing xcavation VSt Very stiff LL  liquid limit penetrometer LL liquid limit
GW well graded gravels SW well graded sands H Hard
RP ripper GP poorly graded gravels SP  poorly graded sands Soil Samples PL  plastic limit
GM silty gravel SM  silty sands Density B bulk LS linear shrinkage
GC clayey gravel SC clayey sands VL Very loose D disturbed CC  undrained console cohesion
i i i i i CF undrained console friction angle
ML inorg silts low plastic CL inorg clay low plastic L  Loose U63) U(63) push tube g
MH inorg clay high plastic CI inorg clay med plastic | MD Medium dense FH falling head permeabilit
g clay high p gy P U(50) U(50) push tube 9 P Y
OL org silts low plastic CH inorg clay high plastic D Dense CH constan head permeablity
WS water
OH org sills high plastic Pt peat of high org soils VD Very dense CBR californian bearing ratio
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1457 Pittwater Road, North Narrabeen NSW 2101
T: (02) 9913 3179 E: admin@ascentgeo.com.au

Dynamic Cone Penetration Test Report

Client:
Project:

Location:

Mr & Mrs Vescio
Alterations & Additions
2/1 Lister Avenue, Seaforth

Job No: AG 25134
Date: 1/4/2025
Operator: JW

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: DCP 5

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:
Refer to Site Plan

RL: RL: RL: RL: RL:
Soil Classification: Soil Classification: Soil Classification: Soil Classification: Soil Classification:
P P P P P

Depth (m) Blows Depth (m) Blows Depth (m) Blows Depth (m) Blows Depth (m) Blows
0.0-03 3 0.0-03 2 0.0-03 3 00-03 4 00-03 6
0.3-0.6 8 0.3-0.6 2 0.3-0.6 15-Rs 0.3-0.6 16 -Rs 0.3-0.6 10
0.6-0.9 15-Rs 06-0.9 8 0.6-0.9 0.6-0.9 06-0.9 11
09-12 09-12 15 09-12 09-12 09-12 16 -Rs
12-15 12-15 16 -Rs 12-15 12-15 12-15

15-138 15-138 15-138 15-138 15-138

18-21 18-21 18-21 18-21 18-21

21-2.4 21-2.4 21-2.4 21-2.4 21-2.4

24-27 24-27 24-27 24-27 24-27

2.7-3.0 2.7-3.0 2.7-3.0 27-3.0 27-3.0

3.0-33 3.0-33 3.0-33 3.0-33 3.0-33

33-36 33-36 33-36 33-36 33-36

3.6-39 3.6-39 3.6-39 3.6-39 3.6-39

39-42 39-42 39-42 39-42 39-42

42-45 42-45 42-45 42-45 42-45

45-48 45-48 45-48 45-48 45-48

DCP 1. Refusal @ 0.75m
Bouncing on assumed
sandstone bedrock.
Brownish grey sand on
moist tip.

DCP 2. Refusal @ 1.30m
Bouncing on assumed
sandstone bedrock.
Orangish brown sand on
wet tip.

DCP 3: Refusal @ 0.55m
Bouncing on assumed
sandstone bedrock.
Orangish brown sand on
wet tip.

DCP 4. Refusal @ 0.60m
Bouncing on assumed
sandstone bedrock.
Greyish brown sand on
wet tip.

DCP 5. Refusal @ 1.10m
Bouncing on assumed
sandstone bedrock.
Grey sand on wet tip.

Remarks: Available test locations limited by existing hard surfaces and
possible buried services . Tip of DCP cone noted to commonly be wet on

extraction.

Weight:
Drop:

Rod Diameter:

9 kg
510 mm

16 mm

Rs = Solid ring/Hammer bouncing

Pr = Practical Refusal. Rods progressingly slowly through weathered bedrock.

D = Equipment dropping under own weight
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General Notes About This Report

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




Graphic Symbols Index

























Appendix E

Map of Geotechnical Areas - Manly



Schedule 1 - Map C — Potential Geotechnical Landslip Hazard Areas
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