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Proposed Subdivision at Kings Ave, Terrigal

1 INTRODUCTION

This report presents the results of a geotechnical assessment carried out by Coffey Geotechnics Pty
Ltd (Coffey) for Crighton Properties Pty Ltd (Crighton) at the site of a proposed subdivision off Kings
Avenue at Terrigal. The investigation was carried out in response to Gosford City Council (GCC) letter
reference 3744897, forwarded to Coffey by Crighton.

The purpose of the work was to assess the suitability of the site for proposed residential subdivision
with respect to risk of slope instability. This report provides an assessment of the risk of slope instability
at the site in its existing condition and the risks associated with subdivision development.
Recommendations for individual lot development are beyond the scope of this assessment.

The brief required specifications needed for the local environmental study for the rezoning application.
The specifications pertaining to geotechnical issues were contained in Paragraph 3(a) and requested
that the report contains assessment of:

e Description and analysis of the slopes, soils and topographical features of the site and its
immediate surrounds with particular reference to GCC DCP 163 'Geotechnical Requirements for
Development Applications';

¢ Identification of slopes, soils and topographical features which might impose constraints to future
development or require specialised engineering approaches to address site constraints; and

e Location of land displaying slopes in excess of 20%.

Other geotechnical considerations, such as footing requirements, settlement, pavement design, bearing
capacity, soil chemistry, soil and groundwater contamination, and the effects of mine subsidence, are
beyond the scope of this assessment. These matters will be addressed at a future design stage.

2 PREVIOUS INVESTIGATIONS

In 1992 and 1993 Coffey conducted slope instability risk assessments on different parts of the site (Ref:
GO0540/1-AB and GO652/1-AB). A total of twenty five test pits were excavated to depths up to 3.3m.
Subsurface conditions on slopes generally comprised shallow topsoil and slopewash overlying residual
clays and weathered rock. Valley floors were generally underlain by relatively deep alluvium.

Slopes observed were generally between 5° to 18° with locally steeper slopes (up to 35°) in gully flanks.
Minor slumping and erosion was observed on some of the gully flanks. Each respective area was
assessed as having a “moderate” risk of overall slope instability based on the classification system that
Coffey Geoscieces adopted at the time (based on system published in Australian Geomechanics News,
Number 10, 1985).

Copies of the previous reports by Coffey have been included in Appendix C.

3 PROPOSED DEVELOPMENT

The entire site is about 50ha. It is understood that the proposed subdivision involves the construction of
146 residential lots with some allotments set aside for community space and future development. Plans
of the proposed development by Geolyse (Ref: 403089 Sheets D01 to D13) were provided.
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4 SCOPE OF ASSESSMENT REQUIRED BY GCC

Gosford City Council (GCC) Development Control Plan No.163 (DCP163) ‘Geotechnical Requirements
for Development Applications’ nominates four categories of properties and the associated minimum
geotechnical assessments required to support Development Applications.

The categories are defined in Tables M1 and M2 of DCP163 and are based primarily on site geology
and general slope conditions. For the geology and slope conditions assessed (outlined below), the site
in its current condition is considered to be a Category 2 (medium hazard) site.

A Category 2 site requires a Class 2 geotechnical report (as defined by GCC) to support future DA for
the site. Coffey has prepared a report that conforms to the Class 2 guidelines.

5 METHODOLOGY

The slope risk assessment was based on the following:

e Areview of relevant geology maps and previous reports referenced in Section 2 of this report;

e  Observations of surface features on the property and the surrounding area by a Principal
Geotechnical Engineer on 28 November 2007;

e  Twenty test pits excavated across the site to depths up to 2.5m. Test pits were generally
excavated in only areas where development is proposed.

The engineering logs of the test pits are presented in Appendix A, together with explanation sheets
defining the terms and symbols used. Reduced levels shown on the engineering logs were inferred
from contour levels on the plan prepared by Geolyse. Test pits were located using tape measurements
from site features shown on the plan by Geolyse.

The risk of slope instability has been assessed from the observed site conditions using methods
consistent with those presented in the Australian Geomechanics Society publication Landslide Risk
Management Concepts and Guidelines, in Australian Geomechanics News, March 2000. Based on
those methods, the risks to property associated with slope instability on the subject site have been
assessed using the terms presented in Coffey Attachment 1, ‘Classification of Risk of Slope Instability’,
which has been adapted from the classification system formulated by the Australian Geomechanics
Society and published in Australian Geomechanics News, Number 10, 1985.

6 SITE CONDITIONS

6.1 Local Geology

The Gosford 1:25000 Geological Map (unpublished) indicates that the locality is underlain by rocks
belonging to the Terrigal Formation of the Narrabeen Group, consisting of interbedded lithic sandstone
and siltstone.

6.2 Surface Features

The site is situated on the north eastern flank of a moderately to steeply undulating ridge. This site
features three roughly northeast/southwest trending spurs which forms the northeastern extent of the
Kincumba Mountain Reserve. The site is located on the southern side of Kings Avenue. Existing
residential development is located to the east and west, and to the north of Kings Avenue.
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Proposed Subdivision at Kings Ave, Terrigal

The three spurs are located in the western, central and eastern portions of the site. The eastern and
western spurs extend only partway across the site with the central spur intersecting the entire length of
site. The crest of the central spur has been cleared for power lines. Two broad valleys occupy the
areas between the spurs.

The vegetation comprises paddocks cleared of trees, light woodland areas cleared of undergrowth with
grass cover and localised scrub areas. Woodland areas comprise mature native trees with the area
further to the south, beyond the property boundary, being moderately vegetated by mature native
species. Tree trunks are generally vertical. Some lantana and blackberry scrub occur at scattered
locations around the site. Site drainage (runoff and infiltration) was judged to be good. No evidence of
seepage (spring activity) was observed, except locally near the eastern boundary, however this appears
to be related to runoff from adjacent development.

6.3 Terrain Elements

Based on the site surface features and inferred subsurface profiles from the test pits, the site has been
split up into three Land Areas. The inferred Land Areas are shown on Figure 2.

6.3.1 Land Area 1l (LA1)

LA1 comprises the valley floors and flatter footslopes located in the central eastern and central western
portions of the site. The valleys are grassed paddocks. Two dams are located in the centre of the
eastern valley. The valley floors are generally flat but minor slopes of about 10° were recorded where
the flanks of the surrounding spurs intersect with valley floor.

Table 1 presents the inferred geotechnical model for LA1, based on test pits TP13 and TP15 and test
pits from the previous investigations referenced in Section 2.

TABLE 1 - INFERRED GEOTECHNICAL UNITS FOR LA1

Unit Typical Properties

Alluvium/Colluvium Silty SAND and Clayey SAND, fine to medium grained, low plasticity.
Ranging from 1.5m thick to greater than 3.5m thick.

Residual Soll Sandy CLAY, low to medium plasticity, stiff to very stiff consistency. Fine to
medium grained sand.

In summary, test pits excavated in LA1 generally encountered deep soils comprising silty sand colluvial
soil overlying low to medium plasticity sandy clays. It is likely that the soil depth in LA1 in the western
portion of the site will encounter similar soil depths.

Groundwater inflows were not encountered in test pits excavated in LA1, in this episode of fieldwork but
minor flows were encountered in the western valley in 1992.

Coffey Geotechnics 3
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6.3.2 Land Area 2 (LA2)

LA2 encompasses the flanks of each spur and the steeper terrain to the south. Field slope
measurements ranged from about 12° to 28°. Steeper slopes were observed further to the south of the
proposed development.

Table 2 presents the inferred geotechnical model for LA2, based on test pits TP1 to TP3, TP5, TP6,
TP8 to TP11, TP14 and TP16 to TP20.

TABLE 2 — INFERRED GEOTECHNICAL UNITS FOR LA2

Unit Typical Properties

Colluvium Silty SAND/SAND/Silty clayey SAND, fine to medium grained, low plastic
clay fines. Thickness range between 0.2m to 1m.

Residual Soil and Sandy CLAY/CLAY/Silty CLAY, medium to high plasticity, grey-orange-red,

Extremely Weathered | generally very stiff to hard consistency, some fine to medium gravel.

Rock Grades into extremely weathered sandstone. Thicknesses range between
0.2m and 1.3m.

Distinctly Weathered SANDSTONE, inferred below the depth of excavator refusal.

Rock Estimated to be very low to medium strength, highly to moderately
weathered. Excavator refusal was generally between 0.7 to 2m below the
existing surface level.

6.3.3 Land Area 3 (LA3)

LA3 comprises the crest of the central spur extending through the centre of the site. The crestis
relatively flat with slopes extending gently in all directions at a maximum of about 8°. A stand of dense
native trees was observed on the central eastern portion of the spur.

Table 3 presents the inferred geotechnical model for LA3, based on test pits TP4, TP7, TP12, TP16 and
TP17.

Some scattered sandstone outcrops were observed at the crest of the ridge, and rock was generally
encountered at shallower depths in LA3 compared to LA1 and LA2.
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TABLE 3 — INFERRED GEOTECHNICAL UNITS FOR LA3

Unit Typical Properties

Colluvium Silty SAND/Clayey SAND, fine to medium grained, low plastic clay fines.
Gravelly CLAY of low to medium plasticity in TP12 and TP16. Thickness
range between 0.2m to 0.8m.

Residual Soil and SAND, Clayey SAND, CLAY/Silty CLAY, medium to high plasticity, grey-
Extremely Weathered | orange-red, generally very stiff to hard consistency, fine to medium grained
Rock sand, some fine to medium gravel. Grades into extremely weathered

sandstone. Thicknesses range between 0.5m and 1.1m.

Distinctly Weathered SANDSTONE, inferred below the depth of excavator refusal.
Rock Estimated to be very low to medium strength, highly to moderately
weathered. Excavator refusal was between 0.9 to 1.6m depth.

6.4 Slopes Greater than 20%

GCC DCP 163 'Geotechnical Requirements for Development Applications' requires identification of land
with slopes in excess of 20%. Geolyse Plan 403089 Sheet D03 shows slopes on site that exceed 20%.
This plan is included as Figure 3. The land is part of LA2.

7 LABORATORY TESTING

Three undisturbed (U50 tube) samples of clay were assessed for shrink / swell potential (AS1289
7.1.1). The results of shrink / swell index (lss) testing are included in Appendix B and summarised in
Table 4.

TABLE 4 - SUMMARY OF SHRINK / SWELL INDEX (Iss) TEST RESULTS

Location Depth (m) Iss (%)
TP4 08-1.1 1.3
TP8 09-12 2.0
TP12 0.7-1.0 2.0
Coffey Geotechnics 5
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8 SLOPE RISK ASSESSMENT

8.1 Definitions

A qualitative risk assessment involves identification of the hazard event, and a qualitative estimation of
the consequences and frequency of occurrence of the event.

The terms used in the risk assessment process are defined below:
Hazard: A condition with the potential for causing an undesirable consequence.
Consequence: Outcome arising from a hazard, expressed as loss or damage.

Risk: A term combining the probability and severity or consequence of any event causing
adverse effects to property or the environment.

8.2 Property Elements at Risk

The principal elements at risk for the identified hazard would be the proposed roads and houses. The
following consequence assessment addresses the risks associated with potential damage to these
structures.

The consequences associated with loss of life of occupants of the dwelling are a separate issue and are
not addressed by this urban capability assessment.

8.3 Hazard ldentification

Deep seated, large scale slope instability is not expected to occur naturally due to the shallow depth to
weathered bedrock and the generally good drainage. The principal hazards that could potentially impact
on a proposed development would include shallow slumping of colluvium in existing steeper slopes, or
deeper slumping that could be mobilised by excessively deep or steep cuttings and deep filling
associated with the subdivision development.

8.4 Risk Evaluation for Existing Site Conditions

In assessing risk, the descriptors used are from Australian Geomechanics Society publication Landslide
Risk Management Concepts and Guidelines, Australian Geomechanics News, March 2000.

Consequence Medium

Likelihood/Frequency Possible in LA2
Unlikely in LA1 and LA3

Risk Medium in LA2
Low in LAl and LA3

Coffey Geotechnics 6
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In accordance with GCC requirements the geotechnical assessment is summarised in Table 5.

TABLE 5 - SUMMARY OF GEOTECHNICAL ASSESSMENT

Site Data LAl LA2 LA3
Location Valley floors Spur flanks Spur crest
Class P Class P Class Sor M

Likely Site Classification
(AS 2870)

Potential soft soils

Potential slope risk

Depending on soil depth

Land Slope

Flat to ~ 15°

12° to 28°

Up to 8°

Underlying Bedrock

Rnt (Terrigal Formation)

Soils

Deep Silty SAND colluvial
and residual CLAY soils

Shallow Silty SAND colluvial and residual CLAY soils

Type of Stability Risk

Deposition from slumps in
LA2

Slumping of colluvium

Slips from excessive
cutting and filling

Slips from excessive
cutting and filling

Risk Assessment (Note 1)

Low

Medium

Low

Drainage

Judged to be good,
occurring by runoff and

Judged to be good,
occurring by
predominately by runoff

Judged to be good,
occurring by some runoff

infiltration . o0 and infiltration
with some infiltration
Risk from Adjacent Land Medium Low Low
Geotechnical Inspections
Required During Yes

Construction

Note 1: Using the terminology defined in Attachment 1 ‘Classification of Risk of Slope Instability’

8.5 Geotechnical Risk Management for Subdivision Development

The proposed subdivision is considered feasible from a slope risk viewpoint. However, subdivision
development on the site may increase the risk of instability. Nevertheless, Coffey consider that after
subdivision development the risk of slope instability should not exceed the risks assessed in Table 5
above provided that development is carried out in accordance with good hillside practice (as set out in
Attachments 2 and 3) and the geotechnical recommendations below.

The following recommendations are specific to the proposed subdivision development shown on the
drawing by Geolyse Ref: 403089 Sht D01-D13 supplied. Theses plans show the proposed road
alignments and lot layout. Long sections and selected cross sections are provided, but road chainages
are not indicated on the plans provided so it is difficult to determine the proposed location of the specific

cuts or fills.

Coffey Geotechnics
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8.5.1 Road Excavations

For general consistency with the reports referenced in Section 2, Coffey recommends that excavation
should generally be limited to less than 1.5m vertical depth with excavation batters not steeper than
2H:1V.

In the plans provided, the long sections show excavation in excess of 1.5m depth at the centreline for:
e Road 01 Ch 70m to 110m (depth locally up to about 2.2m)
e Road 04 Ch Om to 20m (depth locally up to about 2.5m)
e Road 04 Ch 400m to 540m (depth locally up to about 4m)
e Road 06 Ch Om to 10m (depth locally up to about 3m)

Where these cuts occur across the slope, deeper cuts than indicated above may occur on the upslope
side of the road. Other cuttings in excess of the general maximums indicated above may also occur
locally on the upslope side of the roads, and should also be investigated.

Deep cuttings are likely to intersect weathered rock. Steeper batters than 2H:1V may be feasible, but
retaining walls may be preferable depending on specific assessment.

Where cuts exceed 1.5m depth, further investigation will be required to assess the risk associated with
deeper excavation, the need for engineer designed retaining walls and suitable types of wall
construction for the slope and subsurface conditions.

For excavations to 2.5m depth investigation by backhoe may suffice, but for excavations greater than
2.5m, cored boreholes are likely to be necessary. The scope of investigation needed at each location
will depend on the local slope and ground conditions.

8.5.2 Fill Embankments

Fill embankments for road construction should not exceed 1.5m vertical height with batters not steeper
than 1V:2H and protected against erosion, or supported by engineer designed retaining walls.

Where filling is required to exceed 1.5m depth, specific investigation is recommended to assess the
impact on slope stability. The cross sections provided show deeper filling is required at:

e Road 01 in the vicinity of Ch 310m (about 3m fill)

e Road 01 in the vicinity of Ch 530m (about 2.5m fill)

e Road 03 in the vicinity of Ch 75m (about 3.5m fill with batters at 1H:1V)
e Road 04 in the vicinity of Ch 290m (about 1.7m fill)

e Road 08 in the vicinity of Ch 320m (about 3.2m fill)

There is also a risk of embankment instability where roads cross potential soft soils in LA1 if significant
embankments are constructed. Presently the embankments do not appear to exceed 1m at the
centrelines.

Fill areas should be prepared by removing topsoil, and benching into the slope to create a level platform
on which to place fill. Fill should be compacted in accordance with GCC specifications under Level 1

Coffey Geotechnics 8
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monitoring as described in AS 3798. Fill batters should be constructed by overfilling and then cutting
back to the required slope.

8.5.3 Building platforms

Cutting and filling for building platforms for houses should be limited to a maximum depth of 1m unless
site specific investigation and geotechnical assessment is conducted. The cut and fill batters should be
battered at 1V:2H or flatter and protected against erosion, or supported by properly designed and
constructed retaining walls as described below.

8.5.4 Retaining Walls

Retaining walls in excess of 1m height should be designed by a structural engineer familiar with the site
conditions and should be designed for surcharge loading from slopes and structures and other existing
or future improvements in the vicinity of the wall.

Excavations for the construction of retaining walls up to 1.5m high may adopt a temporary excavation
batter of 1V:1H provided that appropriate construction planning, control of drainage and staged
excavation minimises the extent of unsupported excavation. Excavations in excess of 1.5m high will
require specific assessment as outlined in Section 8.5.1.

Adequate subsurface and surface drainage should be provided behind all retaining walls unless they
are designed to resist hydrostatic pressures. Any subsoil drainage used on site behind retaining walls
should at a minimum consist of filter sock-wrapped slotted pipe surrounded in free-draining, coarse
granular backfill and should be provided around the perimeter of all excavations. Subsoil drains should
be fitted with flushing and clean out points. Gradient along all drains should be sufficient to promote
self-cleaning.

8.5.5 Drainage and Sewage Disposal:
Guidelines for surface and subsurface drainage are provided in the attachments to this report.

There should be no disposal of stormwater or liquid wastes on site, without further specific geotechnical
assessment.

9 OTHER GEOTECHNICAL CONSIDERATIONS

9.1 Reactive Soils

The results of the shrink/swell testing indicate that the clay material encountered onsite is generally of
low to moderately reactivity. It is considered that clay from cuts on site can be used as general fill. It is
recommended that any material won from cuts on the site be inspected by a geotechnical authority prior
to placement.

9.2 Acid Sulfate Soils

Acid Sulfate Soils (ASS) are soils containing significant concentrations of pyrite, which when it oxidises,
generates sulfuric acid. Unoxidised pyritic soils are referred to as potential ASS (PASS). When the
soils are exposed, the oxidation of pyrite occurs and sulfuric acids are generated, and the soils are said
to be actual ASS (AASS).
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Pyritic soils typically form in waterlogged, saline sediments deposited during the Holocene period
(10,000 years ago to present day). Typical these soils occur in environments below about RL 5m AHD
such as tidal flats, salt marshes, mangrove swamps and bottom sediments in coastal rivers and creeks.

Disturbance of acid sulfate soils can generate significant amounts of sulfuric acid, which can lower soil
and water pH and produce acid salts, which affects vegetation and aquatic life and can produce
aggressive soils that may be detrimental to concrete and steel in buildings and services.

The Gosford 1:25000 Scale Acid Sulfate Soil Risk Map (Reference 1) indicates that the site is not in an
area known to have occurrence of Acid Sulfate Soils.

Based on the site geology, site elevation (above RL11m) and ASS risk map review, actual or potential

ASS are not likely to be encountered within the areas of the site proposed for development. Based on

this observation and the proposed development detalils, it is considered that no ASS Management Plan
is required.

10 CONCLUSION

The scope of work for this assessment was to identify soil and landscape limitations for urban
development to address slope issues raised by GCC. No significant areas of instability were noted over
the area. Based on the results of this assessment, it is considered that the land is generally suitable for
the type of urban use proposed subject to the geotechnical constraints on development detailed in
section 8.5.

11 LIMITATIONS

The onus is on the owner, potential owner or interested parties to decide whether the assessed level of
risk of slope instability is acceptable taking into account likely economic consequences of the risk and
the recommended geotechnical constraints.

The findings contained in this report result from methodologies used in accordance with normal
practices and standards. To our knowledge, they represent a reasonable interpretation of the general
condition of the site. Under no circumstances, however, can it be considered that these findings
represent the actual state of the site at all points. If site conditions encountered during construction
vary significantly from those discussed in this report, Coffey should be advised.

Contractors using this report as a basis for preparation of tender documents should avail themselves of
all relevant background information regarding the site before deciding on selection of construction
materials and equipment.

Guidance on the uses and limitations of this assessment is presented in the attached document
‘Important information about your Coffey Report’, in accordance with which this report should be read.

REFERENCES
1 Department of Land and Water Conservation (1997), Gosford 1:25000 Acid Sulfate Soil Risk
Map, Edition 2

2 Ahern CR, Stone Y and Blunden B (1998) Acid Sulfate Soil Manual, Acid Sulfate Soils
Management Advisory Committee, Wollongbar, NSW, August.
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Important information about your Coffey Report

As a client of Coffey you should know that site subsurface conditions cause more construction
problems than any other factor. These notes have been prepared by Coffey to help you
interpret and understand the limitations of your report.

Your report is based on project specific criteria

Your report has been developed on the basis of your
unique project specific requirements as understood
by Coffey and applies only to the site investigated.
Project criteria typically include the general nature of
the project; its size and configuration; the location of
any structures on the site; other site improvements;
the presence of underground utilities; and the additional
risk imposed by scope-of-service limitations imposed
by the client. Your report should not be used if there
are any changes to the project without first asking
Coffey to assess how factors that changed subsequent
to the date of the report affect the report's
recommendations. Coffey cannot accept responsibility
for problems that may occur due to changed factors
if they are not consulted.

Subsurface conditions can change

Subsurface conditions are created by natural processes
and the activity of man. For example, water levels
can vary with time, fill may be placed on a site and
pollutants may migrate with time. Because a report
is based on conditions which existed at the time of
subsurface exploration, decisions should not be based
on a report whose adequacy may have been affected
by time. Consult Coffey to be advised how time may
have impacted on the project.

Interpretation of factual data

Site assessment identifies actual subsurface conditions
only at those points where samples are taken and
when they are taken. Data derived from literature
and external data source review, sampling and
subsequent laboratory testing are interpreted by
geologists, engineers or scientists to provide an
opinion about overall site conditions, their likely
impact on the proposed development and recommended
actions. Actual conditions may differ from those inferred
to exist, because no professional, no matter how
qualified, can reveal what is hidden by

Coffey Geotechnics Pty Ltd ABN 93 056 929 483

earth, rock and time. The actual interface between
materials may be far more gradual or abrupt than
assumed based on the facts obtained. Nothing can
be done to change the actual site conditions which
exist, but steps can be taken to reduce the impact of
unexpected conditions. For this reason, owners
should retain the services of Coffey through the
development stage, to identify variances, conduct
additional tests if required, and recommend solutions
to problems encountered on site.

Your report will only give
preliminary recommendations

Your report is based on the assumption that the
site conditions as revealed through selective
point sampling are indicative of actual conditions
throughout an area. This assumption cannot be
substantiated until project implementation has
commenced and therefore your report recommendations
can only be regarded as preliminary. Only Coffey,
who prepared the report, is fully familiar with the
background information needed to assess whether
or not the report's recommendations are valid and
whether or not changes should be considered as
the project develops. If another party undertakes
the implementation of the recommendations of this
report there is a risk that the report will be misinterpreted
and Coffey cannot be held responsible for such
misinterpretation.

Your report is prepared for
specific purposes and persons

To avoid misuse of the information contained in your
report it is recommended that you confer with Coffey
before passing your report on to another party who
may not be familiar with the background and the
purpose of the report. Your report should not be
applied to any project other than that originally
specified at the time the report was issued.
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Important information about your Coffey Report

Interpretation by other design professionals

Rely on Coffey for additional assistance

Costly problems can occur when other design professionals
develop their plans based on misinterpretations
of a report. To help avoid misinterpretations, retain
Coffey to work with other project design professionals
who are affected by the report. Have Coffey explain
the report implications to design professionals affected
by them and then review plans and specifications
produced to see how they incorporate the report
findings.

Data should not be separated from the report*

The report as a whole presents the findings of the site
assessment and the report should not be copied in
part or altered in any way.

Logs, figures, drawings, etc. are customarily included
in our reports and are developed by scientists,
engineers or geologists based on their interpretation
of field logs (assembled by field personnel) and
laboratory evaluation of field samples. These logs etc.
should not under any circumstances be redrawn for
inclusion in other documents or separated from the
report in any way.

Geoenvironmental concerns are not at issue

Your report is not likely to relate any findings,
conclusions, or recommendations about the potential
for hazardous materials existing at the site unless
specifically required to do so by the client. Specialist
equipment, techniques, and personnel are used to
perform a geoenvironmental assessment.
Contamination can create major health, safety and
environmental risks. If you have no information about
the potential for your site to be contaminated or create
an environmental hazard, you are advised to contact
Coffey for information relating to geoenvironmental
issues.

Coffey Geotechnics Pty Ltd ABN 93 056 929 483

Coffey is familiar with a variety of techniques and
approaches that can be used to help reduce risks for
all parties to a project, from design to construction. It
is common that not all approaches will be necessarily
dealt with in your site assessment report due to
concepts proposed at that time. As the project
progresses through design towards construction,
speak with Coffey to develop alternative approaches
to problems that may be of genuine benefit both in
time and cost.

Responsibility

Reporting relies on interpretation of factual information
based on judgement and opinion and has a level of
uncertainty attached to it, which is far less exact than
the design disciplines. This has often resulted in claims
being lodged against consultants, which are unfounded.
To help prevent this problem, a number of clauses
have been developed for use in contracts, reports and
other documents. Responsibility clauses do not transfer
appropriate liabilities from Coffey to other parties but
are included to identify where Coffey's responsibilities
begin and end. Their use is intended to help all parties
involved to recognise their individual responsibilities.
Read all documents from Coffey closely and do not
hesitate to ask any questions you may have.

* For further information on this aspect reference should be
made to "Guidelines for the Provision of Geotechnical
information in Construction Contracts" published by the
Institution of Engineers Australia, National headquarters,
Canberra, 1987.
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Appendix A

Engineering Logs and Explanation Sheets
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Soil Description Explanation Sheet (1 of 2)

DEFINITION:

In engineering terms soil includes every type of uncemented
or partially cemented inorganic or organic material found in
the ground. In practice, if the material can be remoulded or
disintegrated by hand in its field condition or in water it is
described as a soil. Other materials are described using rock
description terms.

CLASSIFICATION SYMBOL & SOIL NAME
Soils are described in accordance with the Unified Soil
Classification (UCS) as shown in the table on Sheet 2.

PARTICLE SIZE DESCRIPTIVE TERMS

NAME SUBDIVISION SIZE
Boulders >200 mm
Cobbles 63 mm to 200 mm

Gravel coarse 20 mm to 63 mm

medium 6 mm to 20 mm

fine 2.36 mmto 6 mm
Sand coarse 600 pm to 2.36 mm
medium 200 pm to 600 pm

fine 75 pm to 200 pm

MOISTURE CONDITION

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

Moist Soil 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.

CONSISTENCY OF COHESIVE SOILS

only with the thumbnail.

Friable -
by thumbnail.

UNDRAINED
TERM STRENGTH FIELD GUIDE
Sy (kPa)

Very Soft <12 A finger can be pushed well into the
soil with little effort.

Soft 12-25 A finger can be pushed into the soil
to about 25mm depth.

Firm 25-50 The soil can be indented about 5mm
with the thumb, but not penetrated.

Stiff 50 - 100 The surface of the soil can be
indented with the thumb, but not
penetrated.

Very Stiff| 100 - 200 | The surface of the soil can be marked,
but not indented with thumb pressure.

Hard >200 The surface of the soil can be marked

Crumbles or powders when scraped

DENSITY OF GRANULAR SOILS

TERM DENSITY INDEX (%)
Very loose Less than 15
Loose 15-35
Medium Dense 35 - 65
Dense 65 - 85
Very Dense Greater than 85
MINOR COMPONENTS
TERM ASSESSMENT PROPORTION OF
GUIDE MINOR COMPONENT IN:

Trace of | Presence just detectable| Coarse grained soils:
by feel or eye, but soil <5%

properties little or no
different to general Fine grained soils:
properties of primary <15%

component.

With some| Presence easily detected | Coarse grained soils:
by feel or eye, soil 5-12%

properties little different | Fine grained soils:

to general properties of 15-30%

primary component.

SOIL STRUCTURE
ZONING CEMENTING

Layers Continuous across | Weakly Easily broken up by
exposure or sample. | cemented hand in air or water.

Lenses Discontinuous Moderately Effort is required to
layers of lenticular | cemented break up the soil by
shape. hand in air or water.

Pockets Irregular inclusions
of different material.

GEOLOGICAL ORIGIN
WEATHERED IN PLACE SOILS

Extremely Structure and fabric of parent rock visible.
weathered
material

Residual soil  Structure and fabric of parent rock not visible.

TRANSPORTED SOILS

Aeolian soil Deposited by wind.

Alluvial soil Deposited by streams and rivers.

Colluvial soil  Deposited on slopes (transported downslope
by gravity).

Fill Man made deposit. Fill may be significantly

more variable between tested locations than
naturally occurring soils.

Lacustrine soil Deposited by lakes.

Marine soil Deposited in ocean basins, bays, beaches
and estuaries.



coffey')

Soil Description Explanation Sheet (2 of 2)

SOIL CLASSIFICATION INCLUDING IDENTIFICATION AND DESCRIPTION

FIELD IDENTIFICATION PROCEDURES
(Excluding particles larger than 60 mm and basing fractions on estimated mass) usc PRIMARY NAME
€ ) . L .
o E (%} Wide range in grain size and substantial GW GRAVEL
g Q <Z,: d © o g | amounts of all intermediate particle sizes.
X0 gujuzELL
€ ne§ d & = O | Predominantly one size or a range of sizes GP GRAVEL
€ o o5 O with more intermediate sizes missing.
Q >c 5
n© <o wno " . -
=g o | & S| OWS ., . Non-plastic fines (for identification GM SILTY GRAVEL
REe| 5| Lo TdZTEG| procedures see ML below)
02E|g| eglzreds
o 21 € § % % E 8 &G | Plastic fines (for identification procedures GC CLAYEY GRAVEL
Z32|¢ g =< see CL below)
CEe| L =
- © +
w g £ ° E Wide range in grain sizes and substantial SwW SAND
%5 o % » o <Z( 8 o o g | amounts of all intermediate sizes missing
< o2 5 Sa|lZECQ
OXz| 2 Q 155
O f% - g o é O % =0« Predominantly one size or a range of sizes SP SAND
c S 8 o= with some intermediate sizes missing.
= €|Z®0
= S| 0o e . —
o slw SE|lpla., Non-plastic fines (for identification SM SILTY SAND
(] a So| Q2T S 8 | procedures see ML below).
= |2 =o|lzL 8 o<
2| S5|FEg5s
@ S5 s 2 © O | plastic fines (for identification procedures SC CLAYEY SAND
2 © = see CL below).
_§ IDENTIFICATION PROCEDURES ON FRACTIONS <0.2 mm.
E £ g - DRY STRENGTH | DILATANCY TOUGHNESS
SRR 23| None to Low Quick to slow None ML SILT
=90~ | T O=¢
O—-9| -8
252! & | % 3% Mediumto High | None Medium cL CLAY
U5SIE|La8
E 55 o | » Low to medium Slow to very slow Low oL ORGANIC SILT
G é p=
23a|< P - 3| Low to medium Slow to very slow | Low to medium MH SILT
Ts2l |3Es
S E = @ 2| High None High CH CLAY
o n 38
2 |53%
= &% | Medium to High None Low to medium OH ORGANIC CLAY
HIGHLY ORGANIC Readily identified by colour, odour, spongy feel and Pt PEAT
SOILS frequently by fibrous texture.
o Low plasticity — Liquid Limit W|_less than 35%. ® Modium plasticity — W|_between 35% and 50%.
COMMON DEFECTS IN SOIL
TERM DEFINITION DIAGRAM TERM DEFINITION DIAGRAM
PARTING | A surface or crack across which the SOFTENED| A zone in clayey soil, usually adjacent
soil has little or no tensile strength. ZONE to a defect in which the soil has a
Parallel or sub parallel to layering higher moisture content than elsewhere.
(eg bedding). May be open or closed.
JOINT A surface or crack across which the soil TUBE Tubular cavity. May occur singly or as one
has little or no tensile strength but which is of a large number of separate or
not parallel or sub parallel to layering. May |n'ter—connected tubes. Walls often coatgd
be open or closed. The term 'fissure' may with clay or strengthened by denser packing
be used for irregular joints <0.2 m in length. ! of grains. May contain organic matter
SHEARED | Zone in clayey soil with roughly TUBE Roughly cylindrical elongated body of soil
ZONE parallel near planar, curved or undulating CAST different from the soil mass in which it
boundaries containing closely spaced, occurs. In some cases the soil which
smooth or slickensided, curved intersecting makes up the tube cast is cemented.
joints which divide the mass into lenticular
or wedge shaped blocks.
SHEARED | A near planar curved or undulating, smooth, INFILLED | Sheet or wall like body of soil substance
SURFACE | polished or slickensided surface in clayey SEAM or mass with roughly planar to irregular
soil. The polished or slickensided surface near parallel boundaries which cuts
indicates that movement (in many cases through a soil mass. Formed by infilling of
very little) has occurred along the defect. open joints.

72810/ 07-06
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Form GEO 5.2 Issue 3 Rev.2

Coffey ‘¢ geotechnics

Excavation No.

TPOO1

Engineering Log - Excavation Sheet Lol
Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 28.11.2007
Principal: Date completed: 28.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: Easting: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
c 1
o c X | -9
=1 . Qo DS =
[ notes 2|2 material eo | X2
2 = |8 oc | SE|8502 structure and
5} o — = 9 Q a o .
§ S §_ _ | samples, 2 £8 %é 2 %‘ ack additional observations
T o = % tests, etc depth] & 4 ; soil type: plasticity or particle characteristics, SS5| 55 kPa
€ 123|® 2 RL metres] © | © & colour, secondary and minor components. Eo | 0o | 888 8
[I] N SM | Silty SAND: Fine to medium grained, dark brown. D COLLUVIUM
0.5 | ]
©
9]
4 _ . .
) Grading to
7] ] .
o)
o
g CH | CLAY: High plasticity, orange with some red <<Wp | VSt/H RESIDUAL
z | motling. High dry strength N
1.0] ]
7] Sandstone floater at 1.1m in 7]
- northern portion of the pit —
15 _
Red colour increasing at 1.5m
1 Test pit TP001 terminated at 1.6m Refusal on extremely to highly 1
weathered sandstone at 1.6m
20| _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 34 _ Y vane shear (kPa) St stiff
R ripper ?:nrgeiﬁgitaonce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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Form GEO 5.2 Issue 3 Rev.2

Coffey ‘¢ geotechnics

Excavation No.

TP002

Engineering Log - Excavation Sheet Lol
Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 28.11.2007
Principal: Date completed: 28.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
c 1
o c X | -9
=1 . Qo DS =
[ notes 2|2 material eo | X2
2 = |8 oc | SE|8502 structure and
5} o — = 9 Q a o .
§ 5 §_ . samples, j:—) =8 Eé o %‘ 2ok additional observations
T o = % tests, etc depth] & 4 ; soil type: plasticity or particle characteristics, %’ S g 5 kPa
€ 123|® 2 RL metres] © | © & colour, secondary and minor components. Eo | 0o | 888 8
[I] N SM | Silty SAND: Fine to medium grained, pale brown. D COLLUVIUM
Moderate root system to 0.3m N
Fine to medium grained angular sandstone and iron N
gravel. —
° —
[
c
& .
1)
Qo
O -
()
c -4
o
4
CH | Sandy CLAY: Medium to high plasticity, orange” | <Wp | VStH RESIDUAL ~ ~ ~ — — |
- and red, fine grained sand. -
— Extremely weathered sandstone gravel at base of .
15 test pit.
Test pit TP002 terminated at 1.5m Refusal on interpreted highly
T weathered sandstone at 1.5m 7
20| _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 34 _ Y vane shear (kPa) St stiff
R ripper ?:nrgeiﬁgitaonce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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Form GEO 5.2 Issue 3 Rev.2

Coffey ‘¢ geotechnics

Excavation No.

TPOO03

Engineering Log - Excavation Sheet Lol
Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 28.11.2007
Principal: Date completed: 28.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: Easting: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
c 1
o c X | -9
=1 . Qo DS =
[ notes 2|2 material eo | X2
2 = |8 oc | SE|8502 structure and
5} o — = 9 Q a L .
§ 5 §_ . samples, _::—) =8 Eé o %‘ 2ok additional observations
T o = % tests, etc depth] & 4 ; soil type: plasticity or particle characteristics, -%’ S g 5 kPa
€ 123|® 2 RL metres] © | © & colour, secondary and minor components. Eo | 0o | 888 8
[I] N SM | Silty SAND: Fine to medium grained, dark brown. M COLLUVIUM
Moderate root system to 0.3m N
° .
5
z SP | SAND: Fine to medium grained, pale grey and pale
orange, some low plasticity clay fines. —
7/] CH | Sandy CLAY: Medium to high plasticity, orange, | <Wp | VStH 'RESIDUAL ~ ~ ~ — — ]
Vv fine grained sand. —
Test pit TP003 terminated at 0.7m Refusal on interpreted highly
T weathered sandstone at 0.7m 7
1.0] ]
15 _
20 _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 34 _ Y vane shear (kPa) St stiff
R ripper ?:nrgeiﬁgitaonce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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" geotechnics

coffey

Excavation No.

TPO04

Engineering Log - Excavation Sheet Lol
Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 28.11.2007
Principal: Date completed: 28.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: Easting: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
c 1
o c X | -9
=1 . Qo DS =
g notes 2|2 material oc | £53
2 = |8 voc| SE|(8502 structure and
Q o _ = 9 Q a o .
§ 5 §_ . samples, j:—) =8 Eé o %‘ 2ok additional observations
T o = % tests, etc depth] & 4 ; soil type: plasticity or particle characteristics, -%’ S g 5 kPa
€ 123|® 2 RL metres] © | © & colour, secondary and minor components. Eo | oo | 888 8
[I] N SM | Silty SAND: Fine grained, dark brown. M COLLUVIUM
7] Thick root system to 0.7m N
=} ] —
[
2
3 0.5 SC [ Silty Clayey SAND: Fine to medium grained, 7]
[¢) = brown-grey-dark red, low plasticity clay fines. —
) |
f == Y I Dt AL D o S S —— E—— U N S S S S ——
§ CL-CH]| Silty CLAY: Medium plasticity, grey with some pale |<<Wp | VSt/H RESIDUAL
- orange. .
Uso 1.0_ _
Sandstone gravel content increasing with depth.
Test pit TP004 terminated at 1.1m Refusal at 1.1m on clayey gravel
T interpreted as extremely weathered]
— sandstone .
15 _
20| _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 34 _ Y vane shear (kPa) St stiff
R ripper ?:nrgeiﬁgitaonce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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Form GEO 5.2 Issue 3 Rev.2

Coffey ‘¢ geotechnics

Excavation No.

TPOO5

Engineering Log - Excavation Sheet Lol
Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 28.11.2007
Principal: Date completed: 28.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: Easting: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
c 1
o c X | -9
=1 . Qo DS =
[ notes 2|2 material eo | X2
2 = |8 oc | SE|8502 structure and
5} o — = 9 Q a L .
§ g §_ _ | samples, 2 £3 gé B %‘ 2ok additional observations
T o = % tests, etc depth] & 4 ; soil type: plasticity or particle characteristics, %’ S g 5 kPa
€ 123|® 2 RL metres] © | © & colour, secondary and minor components. Eo | 0o | 888 8
[I] N SM | Silty SAND: Fine grained, dark brown. M COLLUVIUM
Thick root system to 0.2m
2 .
% Becoming pale grey with depth.
CH | CLAY; High plasticity, dark orange, some fineto | <<Wp | VStH RESIDUAL ~ ~ ~ ~ — — 7]
- medium grained angular sandstone gravel. I
Refusal on gravel at 0.8m
Test pit TPO05 terminated at 0.8m interepreted as being highly
| weathered sandstone
1.0] ]
15 _
20| _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 34 _ Y vane shear (kPa) St stiff
R ripper ?:nrgeiﬁgitaonce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense




TESTPIT GEOTKARI02083AA.GPJ COFFEY.GDT 13.2.08

Form GEO 5.2 Issue 3 Rev.2

" geotechnics

coffey

Excavation No.

TPOO6

Engineering Log - Excavation Sheet Lol
Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 28.11.2007
Principal: Date completed: 28.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: Easting: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
c 1
o c X | -9
=1 . Qo DS =
[ notes 2|2 material eo | X2
2 = |8 oc | SE|8502 structure and
) o _ = 9 Q a o .
§ 5 §_ . samples, _::—) =8 Eé o %‘ 2ok additional observations
T o = % tests, etc depth] & 4 ; soil type: plasticity or particle characteristics, %’ S g 5 kPa
€ 123|® 2 RL metres] © | © & colour, secondary and minor components. Eo | 0o | 888 8
[I] N SM | Silty SAND: Fine grained, dark brown. M COLLUVIUM
7] Thick root system to 0.4m
° _ .
5
z 0 5_ Some fine to medium grained angular gravel from N
. 0.4m. —
CL-CH Silty CLAY: Medium plasticity, orange andred | <<Wp RESIDUAL ~ ~ ~ ~ — — T 7]
- mottling. ]
7] Sandstone gravel at 0.8m N
1.0 Test pit TP006 terminated at 0.9m Refusal on gravel at 0.9m
] interepreted as being highly
_ weathered sandstone .
15 _
20| _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 34 _ Y vane shear (kPa) St stiff
R ripper ?:nrgeiﬁgitaonce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense




TESTPIT GEOTKARI02083AA.GPJ COFFEY.GDT 13.2.08

Form GEO 5.2 Issue 3 Rev.2

Coffey ‘¢ geotechnics

Excavation No.

TPOO7

Engineering Log - Excavation Sheet Lol
Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 28.11.2007
Principal: Date completed: 28.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: Easting: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
c 1
o c X | -9
=1 . Qo DS =
[ notes 2|2 material eo | X2
2 = |8 oc | SE|8502 structure and
Q o _ = 9 Q a o .
§ S §_ _ | samples, 2 £8 %é 2 %‘ ack additional observations
T o = % tests, etc depth] & 4 ; soil type: plasticity or particle characteristics, SS5| 55 kPa
€ 123|® 2 RL metres] © | © & colour, secondary and minor components. Eo | 0o | 888 8
[I] N SC | Silty Clayey SAND: Fine to medium grained, pale M COLLUVIUM
— brown, low plasticity clay fines. 1
] SC | Clayey SAND: Fine to coarse grained, pale brown | M 'RESIDUAL ~ ~ ~ — — —
and pale orange.
° - ]
c
o - —
2
SAND: Fine to coarse grained, orange and red. VD [EXTREMELY WEATHERED |
SANDSTONE —
7] Fine to coarse sandstone gravel throughout. N
1.0 Test pit TPO07 terminated at 0.9m
15 _
20 _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 34 _ Y vane shear (kPa) St stiff
R ripper ?:nrgeiﬁgitaonce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense




TESTPIT GEOTKARI02083AA.GPJ COFFEY.GDT 13.2.08

Form GEO 5.2 Issue 3 Rev.2

coffey "¢ geotechnics

Excavation No.

TPOO08

Engineering Log - Excavation Sheet Lol
Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 28.11.2007
Principal: Date completed: 28.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: Easting: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
c 1
o c X | -9
=1 . Qo DS =
[ notes 2|2 material eo | X2
2 = |8 oc | SE|8502 structure and
Q o _ = 9 Q a o .
§ S §_ _ | samples, 2 £8 %é 2 %‘ ack additional observations
T o = % tests, etc depth] & 4 ; soil type: plasticity or particle characteristics, SS5| 55 kPa
€ 123|® 2 RL metres] © | © & colour, secondary and minor components. Eo | 0o | 888 8
[I] N SM | Silty SAND: Fine to medium grained, dark brown, D COLLUVIUM
— some fine to coarse grained angular sandstone 1
Some sandstone cobbles and
gravel. ]
- boulders in top 0.4m —
5 0.5 ]
[
=S 1 e ) IS A B I R S
é CH | Silty CLAY: High plasticity, orange and grey. <<Wp | VSt/H RESIDUAL
()
c — -4
o
4
1.0] ]
7] Sandstone gravel content increasing with depth. N
1.5
Test pit TPOO8 terminated at 1.5m Refusal on gravel at 1.5m
20 _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 34 _ Y vane shear (kPa) St stiff
R ripper ?:nrgeiﬁgitaonce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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Form GEO 5.2 Issue 3 Rev.2

coffey "¢ geotechnics

Excavation No.

TPO09

Engineering Log - Excavation Sheet Lol
Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 28.11.2007
Principal: Date completed: 28.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: Easting: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
c 1
o c X | -9
=1 . Qo DS =
[ notes 2|2 material eo | X2
2 = |8 voc| SE|(8502 structure and
5} — = g Q a " .
§ 2 'é _ | samples, £ 35_;_8 gé © %‘ 2ok additional observations
T o = % tests, etc depth] & 4 ; soil type: plasticity or particle characteristics, 55|55 kPa
€ ol 2 RL metres] © | © & colour, secondary and minor components. Eo0| 6o | 8888
123 SR8
[I] N SM | Silty SAND: Fine grained, dark brown. M COLLUVIUM
7] Thin root system N
SC | Clayey SAND: Fine to medium grained, grey, low | M T
- plasticity clay fines. —
05F CL-CH| Gravelly CLAY: Medium plasticity, brown with | >Wp [COLLUVIUM/RESIDUAL |
some orange and red, fine to medium grained
N angular sandstone gravel. N
o _/ N
[
E — —
e /
[%2]
a2 _ .
° i) 77 R R I e R
< CH | Silty CLAY: Medium to high plasticity, pale grey <Wp RESIDUAL
z -1 and pale orange. .
1 5_ Some fine to medium grained angular sandstone and 7]
= iron from 1.4m —
7] Very slow progress in clay and |
_ gravel -1
2.0
Test pit TPO09 terminated at 2m
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 34 _ Y vane shear (kPa) St stiff
R ripper ?:nrgeiﬁgitaonce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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Form GEO 5.2 Issue 3 Rev.2

coffey "¢ geotechnics

Excavation No.

TPO10

Engineering Log - Excavation Sheet Lol
Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 28.11.2007
Principal: Date completed: 28.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: Easting: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
c 1
o c X | -9
=1 . Qo DS =
[ notes 2|2 material eo | X2
2 = |8 oc | SE|8502 structure and
5} o — = 9 Q a o .
§ 5 §_ . samples, _::—) =8 Eé o %‘ 2ok additional observations
T o = % tests, etc depth] & 4 ; soil type: plasticity or particle characteristics, %’ S g 5 kPa
€ 123|® 2 RL metres] © | © & colour, secondary and minor components. Eo | 0o | 888 8
[I] N SM | Silty SAND: Fine to medium grained, dark brown. D COLLUVIUM
- _ .
g . _
@ 05 Some fine to medium grained angular sandstone
2 = from 0.4m. —
(o]
g CH | CLAY: Medium to high plasticity, pale grey with red >Wp RESIDUAL
z -1 and orange mottling. .
1.0] ]
Some fine to medium grained sandstone gravel from
1 im. —
Test pit TPO10 terminated at 1.2m Refusal on gravel at 1.2m
T interepreted as being highly 7
m weathered sandstone |
15 _
20 _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 34 _ Y vane shear (kPa) St stiff
R ripper ?:nrgeiﬁgitaonce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense




TESTPIT GEOTKARI02083AA.GPJ COFFEY.GDT 13.2.08

Form GEO 5.2 Issue 3 Rev.2

Coffey ‘¢ geotechnics

Excavation No.

TPO11

Engineering Log - Excavation Sheet Lol
Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 28.11.2007
Principal: Date completed: 28.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: Easting: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
c 1
o c X | -9
=1 . Qo DS =
< notes 2 2 material 0T | X209
2 = |8 oc | SE|8502 structure and
5} o — = 9 Q a L .
§ g §_ _ | samples, 2 £3 gé B %‘ 2ok additional observations
T o = % tests, etc depth] & 4 ; soil type: plasticity or particle characteristics, %’ S g 5 kPa
€ 123|® 2 RL metres] © | © & colour, secondary and minor components. Eo | 0o | 888 8
[I] N SM | Silty SAND: Fine grained, dark brown. D COLLUVIUM
7] Thick root system top 0.2m
8 ] —
E
OU')) — —
e}
8 0.5 | ]
)
c — —
S
= e I R I R B A O O
SP | SAND: Fine to medium grained, orange. D VD RESIDUAL
1.0/ Fine to coarse grained sandstone gravel from 1m. —]
Pale grey and red colour at 1m.
Test pit TPO11 terminated at 1.1m Refusal on gravel at 1.1m
T interepreted as being highly 7
— weathered sandstone .
15 _
20| _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 34 _ Y vane shear (kPa) St stiff
R ripper ?:nrgeiﬁgitaonce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense




TESTPIT GEOTKARI02083AA.GPJ COFFEY.GDT 13.2.08

Form GEO 5.2 Issue 3 Rev.2

Coffey ‘¢ geotechnics

Excavation No.

TPO12

Engineering Log - Excavation Sheet Lol
Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 29.11.2007
Principal: Date completed: 29.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: Easting: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
c 1
o c X | -9
=1 . Qo DS =
[ notes 2|2 material eo | X2
2 = |8 voc| SE|(8502 structure and
) o _ = 9 Q a o .
§ 5 §_ . samples, _::—) =8 Eé o %‘ 2ok additional observations
T o = % tests, etc depth] & 4 ; soil type: plasticity or particle characteristics, %’ S g 5 kPa
€ 123|® 2 RL metres] © | © & colour, secondary and minor components. Eo | oo | 888 8
w N . |7+] SM | Silty SAND: Fine grained, brown, some fine to D COLLUVIUM
— - medium grained angular gravel. 1
¥ CL | Gravelly CLAY: Low to medium plasticity, dark red, | <Wp COLLUVIUM/RESIDUAL™ ]
fine grained angular gravel.
s |\ e
3 CH | CLAY: Medium to high plasticity, pale grey and <=Wp | VSt/H RESDIUAL
> - orange and red mottling, some silt. —
2 ] _
o)
o
° _ .
c
o
S _ .
1.0] ]
CH | Silty CLAY: High plasticity, paie grey with some red | <<Wp | VStUH 7]
- and orange mottling. —
15 _
Test pit TPO12 terminated at 1.6m Refusal on sandstone in northern
T end of TP at 1.6m 7
20 _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 34 _ Y vane shear (kPa) St stiff
R ripper ?:nrgeiﬁgitaonce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense




TESTPIT GEOTKARI02083AA.GPJ COFFEY.GDT 13.2.08

Form GEO 5.2 Issue 3 Rev.2

Coffey ‘¢ geotechnics

Excavation No.

TPO13

Engineering Log - Excavation Sheet Lol
Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 29.11.2007
Principal: Date completed: 29.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: Easting: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
c 1
o c X | -9
=1 . Qo DS =
< notes 2 2 material 0T | X209
2 = |8 oc | SE|8502 structure and
5} o — = 9 Q a o .
§ g §_ _ | samples, 2 £3 gé B %‘ 2ok additional observations
T o = % tests, etc depth] & 4 ; soil type: plasticity or particle characteristics, %’ S g 5 kPa
€ 123|® 2 RL metres] © | © & colour, secondary and minor components. Eo | 0o | 888 8
[I] N SM | Silty SAND: Fine grained, dark brown. D COLLUVIUM
7] Thin root system throughout 7]
o5¢}-Vy ]
SM | Silty SAND: Fine grained, pale brown. M
] 1.0/ _
[
2
@ - ]
[%2]
e}
o — -
()
c — -4
o
Z — -
5 -0y ]
SC | Clayey SAND: Fine to medium grained, pale grey M
- and orange, medium plasticity clay fines. —
20| _
Test pit TP013 terminated at 2.5m
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 34 _ Y vane shear (kPa) St stiff
R ripper ?:nrgeiﬁgitaonce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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TPO14

TESTPIT GEOTKARI02083AA.GPJ COFFEY.GDT 13.2.08

Form GEO 5.2 Issue 3 Rev.2

Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 29.11.2007
Principal: Date completed: 29.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: Easting: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
c 1
o c X | -9
=1 . Qo DS =
< notes 2 2 material 0T | X209
2 = |8 oc | SE|8502 structure and
Q o _ = 9 Q a o .
§ 5 §_ . samples, j:—) =8 Eé o %‘ 2ok additional observations
S| o |8] & |testsetc depth] & | @€ soil type: plasticity or particle characteristics, 22| 22| kPa
S| © 3 T 3 ; Q o
€ 123|® 2 RL metres] & | © & colour, secondary and minor components. Eo | 0o | 888 8
[I] N SM | Silty SAND: Fine grained, dark brown. D COLLUVIUM
7] Thin root system throughout
0.5 ] ]
Some fine to coarse grained up to cobble size
= - sandstone from 0.5 - 0.8m. —
Q
2 _ .
@
8 CH | CLAY: Medium to high plasticity, orange and red | <Wp | VSt/H 'RESIDUAL ~— ~ ~ ~— ~ ~ T 7]
o — mottling, some fine to medium grained angular 1
é 1.0 | ironstone gravel. ]
sy ]
CH | Silty CLAY: High plasticity, pale grey with some <Wp
- red-orange mottling. .
Fine to coarse sandstone gravel
— from 1.7m 1
Test pit TP014 terminated at 1.8m Refusal on gravel at 1.8m
u interepreted as being highly N
2.0 weathered sandstone —
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 34 _ Y vane shear (kPa) St stiff
R ripper ?:nrgeiﬁgitaonce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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Coffey ‘¢ geotechnics

Excavation No.

TPO15

Engineering Log - Excavation Sheet Lol
Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 29.11.2007
Principal: Date completed: 29.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: Easting: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
c 1
o c X | -9
=1 . Qo DS =
< notes 2 2 material 0T | X209
2 = |8 voc| SE|(8502 structure and
Q o _ = 9 Q a o .
§ 5 §_ . samples, _::—) =8 Eé o %‘ 2ok additional observations
T o = % tests, etc depth] & 4 ; soil type: plasticity or particle characteristics, %’ S g 5 kPa
€ 123|® 2 RL metres] © | © & colour, secondary and minor components. Eo | oo | 888 8
[I] N SM | Silty SAND: Fine to grained, dark brown. D COLLUVIUM
SM | Silty SAND: Fine to medium grained, pale brown, | M 7]
- some low plasticity clay fines. -
0.5 ] —
Clayey SAND: Fine to medium grained, orange, | M COLLUVIUM/RESIDUAL™ |
low to medium plastic fines. 1
e} —
[
2
Q —
[%2]
e}
o -
()
c -4
o
Z -
Red colour rising from about 1.5m
Grading into ]
~///] CL |Sandy CLAY: Low to medium plasticity, orange | >Wp | St/Vst 'RESIDUAL ~— ~ ~ ~— ~ T 7]
V7 and red, fine to medium grained sand. B
20 _
- % ]
2.5
Test pit TPO15 terminated at 2.5m
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 34 _ Y vane shear (kPa) St stiff
R ripper ?:nrgeiﬁgitaonce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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TPO16

TESTPIT GEOTKARI02083AA.GPJ COFFEY.GDT 13.2.08

Form GEO 5.2 Issue 3 Rev.2

Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 29.11.2007
Principal: Date completed: 29.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: Easting: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
c 1
o c X | -9
=1 . Qo DS =
[ notes 2|2 material eo | X2
2 = |8 voc| SE|(8502 structure and
Q o _ = 9 Q a o .
§ 5 §_ . samples, j:—) =8 Eé o %‘ 2ok additional observations
T o = % tests, etc depth] & 4 ; soil type: plasticity or particle characteristics, -%’ S g 5 kPa
€ 123|® 2 RL metres] © | © & colour, secondary and minor components. Eo | oo | 888 8
W N . |7-] SM [ Silty SAND: Fine grained, dark brown. M COLLUVIUM
05 F %7/CL-CH| Gravelly CLAY: Medium plasticity, pale grey and | <Wp | SUVst [COLLUVIUM/RESIDUAL™ |
- e red, fine to medium grained angular gravel, some silt. —
E - / -
@
7] ] .
o)
o /
P - ]
c
o
5 / 1
L0] ? N
CH | Silty CLAY: Medium to high plasticity, pale grey | <Wp | VStH 'RESIDUAL ~— ~ ~ ~— ~ T 7]
— with some red mottling. 1
15 _
Test pit TPO16 terminated at 1.6m
20 _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 _ Y vane shear (kPa) St stiff
R ripper ?:nrgeiﬁgitaonce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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Form GEO 5.2 Issue 3 Rev.2

Coffey ‘¢ geotechnics

Excavation No.

TPO17

Engineering Log - Excavation Sheet Lol
Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 29.11.2007
Principal: Date completed: 29.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: Easting: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
c 1
o c X | -9
= . Q0 D5 =
[ notes 2|2 material eo | X2
2 = |8 voc| SE|(8502 structure and
5} o — = 9 Q a L .
§ g §_ _ | samples, 2 £3 gé B %‘ 2ok additional observations
T o = % tests, etc depth] & 4 ; soil type: plasticity or particle characteristics, %’ S g 5 kPa
€ 123|® 2 RL metres] © | © & colour, secondary and minor components. Eo | oo | 888 8
[I] N SM [ Silty SAND: Fine to medium grained, grey, some D COLLUVIUM
— fine to medium grained angular gravel. Thick root system 1
CH | CLAY: High plasticity, grey-orange-red mottling, | <<Wp | VStH 'RESIDUAL ~ ~ ~ — 7]
T B some silt. i
[
2
Q — . —
a 05 High dry strength
O = —
)
c — —
S
Z —
1.0 CH | Silty CLAY: Medium to high plasticity, pale grey | <Wp | VStUH
= with orange and red mottling, some fine to medium
grained angular gravel.
Test pit TPO17 terminated at 1.1m Refusal on gravel at 1.1m
T interepreted as being highly 7
— weathered sandstone .
15 _
20| _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Ugs undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 34 _ Y vane shear (kPa) St stiff
R ripper ?:nrgeiﬁgitaonce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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Excavation No.

TPO18

Engineering Log - Excavation Sheet Lol
Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 29.11.2007
Principal: Date completed: 29.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: Easting: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
c 1
o c X | -9
=1 . Qo DS =
[ notes 2|2 material eo | X2
2 = |8 voc| SE|(8502 structure and
5} — = g Q a " .
§ g §_ _ | samples, 2 3“%_8 gé B %‘ 2ok additional observations
T o = % tests, etc depth] & 4 ; soil type: plasticity or particle characteristics, -%’ S g 5 kPa
€ 123|® 2 RL metres] © | © & colour, secondary and minor components. Eo | oo | 888 8
[I] N SM | Silty SAND: Fine to medium grained, brown. D COLLUVIUM
7] Thick root system N
=] S Y AN AN I S
“é’ 05 JCL-CH| Sandy CLAY: Medium plasticity, pale orange and <Wp |[VSt/H RESIDUAL
@ e pale grey, fine to medium grained sand. —
o)
o — —
2 - Grading to .
o
A N 77777 i
CL-CH| CLAY: Medium plasticity, pale orange and pale <Wp
— grey. 1
iovp...,, | ]
CH | CLAY: High plasticity, pale grey with some pale <Wp | VSt/H
- orange. .
_ Very slow progress in high plastic ]
clay
Test pit TP018 terminated at 1.3m
15 _
20 _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 34 _ Y vane shear (kPa) St stiff
R ripper ?:nrgeiﬁgitaonce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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Excavation No.

TPO19

Engineering Log - Excavation Sheet Lol
Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 29.11.2007
Principal: Date completed: 29.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: Easting: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
c 1
o c X | -9
=1 . Qo DS =
[ notes 2|2 material eo | X2
2 = |8 voc| SE|(8502 structure and
5} — = g Q a " .
§ 5 §_ . samples, j:—) %g Eé o %‘ 2ok additional observations
T o = % tests, etc depth] & 4 ; soil type: plasticity or particle characteristics, %’ S g 5 kPa
€ ol 2 RL metres] © | © & colour, secondary and minor components. Eo0| 6o | 8888
123 S88%
[I] N SM | Silty SAND: Fine grained, dark brown. D COLLUVIUM
B N 1 g S 1
GE) Silty SAND: Fine to medium grained, pale brown, M
o some low plasticity clay fines. —
Qo ]
% CL-CH| CLAY: Medium plasticity, orange and red. | <=Wp | VStH IRESIDUAL ~ 7]
g — -4
2z
1.0] ]
CH | CLAY: High plasticity, pale grey withredand | >Wp 7]
- orange mottling, some silt. —
15
Test pit TP019 terminated at 1.5m Very slow progress in high plastic
T clay 7
20| _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 34 _ Y vane shear (kPa) St stiff
R ripper ?:nrgeiﬁgitaonce Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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Excavation No.

TP020

Engineering Log - Excavation Sheet Lol
Project No: GEOTKARIO2083AA
Client: Crighton Properties Pty Ltd Date started: 29.11.2007
Principal: Date completed: 29.11.2007
Project: Proposed Subdivision Logged by: BS
Test pit location: ~ Refer to Figure Checked by: RMT
equipment type and model:  Kubota 4t Pit Orientation: Easting: m R.L. Surface: Not Measured
excavation dimensions: 2mlong 0.6m wide Northing: m datum: AHD
excavation information material substance
5 c x )
= . S0 | D5 =
< notes 2 2 material 0T | X209
= = < oS | GE| 852 structure and
§ % §_ = samples, 2 “L‘;, s 3L | » %‘ 2ok additional observations
T o = % tests, etc depth] & 4 ; soil type: plasticity or particle characteristics, %’g g 5 kPa
€ 123|® 2 RL metres] © | © & colour, secondary and minor components. Eo | oo | 888 8
[I] N SM | Silty SAND: Fine grained, dark brown. M COLLUVIUM
=} —
[
>
9] m
[%]
e}
° Ciayey SAND: Fine to medium grained, pale | M COLLUVIUM/RESIDUAL |
5 orange and grey mottling, low plasticity clay fines. —
z
Grading to N
CL [ Sandy CLAY: Low to medium plasticlty, pale i
10 CH gginge and grey mottling, fine to medium grained =Wp RESDUA. — —— —— ——

CLAY: High plasticity, orange.

Test pit TP020 terminated at 1.1m

Refusal on sandstone floater

15 _
20| _
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Us, undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Uss undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 34 _ Y vane shear (kPa) St stiff
R ripper ?:nre-smtance Bs bulk sample moisture VSt very stiff
ging to
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
——— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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Ph: (02) 4340 1811 Fax: (02) 4340 1411

shrink swell index test

client :

project :

Crighton Properties Pty Ltd

principal :

Proposed Subdivison

location : King Av, Terrigal
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laboratory :
report date :

test report no. :

GEOTKARIO2083AA

GOSFORD

December 07, 2007

DECO07-02

test procedure : A87289.7.1.1

borehole : TP4
material classification :

depth: 0.8-1.7 date tested : 30/77/07

{CL/CH) Silty CLAY, medium plasticity, grey-brown, trace roots.
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Ph: (02) 4340 1811 Fax: (02) 4340 1411

shrink swell index test
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project :  Proposed Subdivison
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job no : GEOTKARIO2083AA
GOSFORD

laboratory :

report date :  December 07, 2007

test report no. :DEC07-02/2

test procedure : AS7289.7.1.1

borehole : TP8 0.9-1.2

material classification :

depth :

date tested : 30/771/07

0.5-5mm diameter).

(CH) Silty CLAY, high plasticity. grey with orange/brown mottling, trace of organic materials, roots(
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Unit 17 Mt Penang Parklands, Kariong NSW 2250
Ph: {02) 4340 1811 Fax: (02) 4340 1411

shrink swell index test

client : Crighton Properties Pty Ltd job no : GEOTKARIO2083AA
o GOSFORD

principal : laboratory :

project :  Proposed Subdivison report date :  December 07, 2007

location : King Av, Terrigal test report no. :DEC07-01/3

test procedure : AS$7289.7.1.7

borehole : TP12 0.7-1.0 date tested : 30/71/07
material classification :

{CL/CH) Silty sandy CLAY, medium plasicity, orange/brown, some fine to medijum grained gravel.

depth :
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- Coffey Partners International Pty Lid Consuiting Engineers
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42 Hills Street
Gosford New South Wales
Australia 2250
Your Refarence Fax (043) 23 6477
; . Telephone {043) 23 3585
our Reterence GO540/1-AB MGD:SG P (048)

pae 13Ch March, 1992

The Manager

Crighton Properties Pty Ltd
28 Dalgetty Crescent’
GREER POINT NSW 2251

ATTENTION: MR GEOFFERY COX

Dear Sir
RE: Proposed Subdivision, Lot 22 Karalta Road, Terrigal

We are pleased to submit our report on geotechnical studies carried out for
the above proposed subdivision.

The site is assessed to have a iModerate Risk of overall slope instability agd
is unlikely to be affected by landslip provided development is carried ou? in
accordance with the recommendations of this report. Geotechnicail constraints

on residential development have been outlined in Section 4.2 and are not
considered to be of an unusual nature.

Please do not hesitate to contact the undersigned if you have any gueries
regarding this veport,

For and on behalf of
COFFEY PARTNERS INTERNATIONAL PTY LTD
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1.0  INTRODUCTION

This report presents an assessment of slope stability carried out for Crighton
Properties Pty Ltd on Lot 22 (Part Portion 104) Karalta Road, Terrigal. The
work was commissioned by Mr Geoffery Cox of Crighton Properties Pty Ltd. A
1:900 scale contour plan of the lot was provided by Cahill & Cameron Pty Ltd.

It is understood that development plans have not been finalised for the site.
However, it is understood to be likely that development will include
residential allotments on moderately steep portions of the site, several large
lakes with adjacent residential construction in low lying generally flat
portions of the site and possibly terraced/split level units on the steeper
portions of the site. It is also understood that roads are to be aligned
generally across hillslopes on the steeper areas of the site.

- This report asSesses the suitability of the lot for development from a
geotechnical viewpoint, provides a risk assessment in relation to slope
stability and provides geotechnical constraints for development.

2.0 FIELDWORK

Field work initially involved a walk-over survey/site appraisal by a Senior
Engineering Geologist on the 26th February, 1992, in which surface features
were mapped. Utilising this information a program of test pitting was carried
out on the 3rd March, 1992 by a Geotechnical Engineer to assess subsurface
profiles,

Eleven test pits (TPl to TPll) were excavated to depths ranging from 1.5m to

3.4m by a rubber tyred backhoe. The approximate location of the test pits is
shown on Drawing No.G0540/1-1, together with the results of surface mapping.

Test pit levels have been interpolated from the contour plan {A.H.D.).

Engineering Logs of the test pits are presented in Appendix A, together with
explanation sheets defining the terms and symbols used.

Groundwater conditions were noted at the time of field work in test pits which
were open only for a short time. Variations may occur due to fluctuations in
rainfall, temperature and other factors.

3.0 SITE DESCRIPTION

3.1 Topography, Drainage & Vegetation

Topographically, the lot is situated in an area of moderate to steeply
undulating terrain on the north-eastern end of a prominent south-west trending
ridgeline. A secondary rounded spur/ridge’.ine forms the eastern site
boundary.
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Valley formation along two incised qullies has resulted in the existing site
iandform. Two prominent gullies originate at the upper slopes of the above
ridgeline and fall to the north/north-east to join in the central part of the
site, The combined watercourse discharges to the north of the site, into a
broad flat watercourse that drains to the east towards Duffy's Road.

Valiey side slopes across the site are convex in profile with surface slopes
generally 10¢ over the upper slopes increasing up to 15° over the lower
slopes. Surface slopes of 5% to 9° occur along the crest and upper slopes of
the ridgeline that trends along the eastern lot boundary. The base of the
above valley side slopes are characterised by;

# Flat alluvial areas of surface slope less than 3¢ adjacent to the
watercourses across the central to northern part ¢f the site. The
transition from the valley side slopes to the flat alluvial areas is
marked by a sharp concave slope break, or

* Steep gully side slopes ranging from 25° to 35°. The guilies are
V-shaped in profile and are incised up to an estimated 5m to 6m in
deptn.

The site has been undersrcubbed with vegetation currently comprising mainly
grasses with a sparse to moderate cover of mature eucalypts. The gullies and
gully sides are generally covered with thick vegetation which includes palms
and lantana.

Existing development on the site comprises a transmission easement along the
eastern boundary and two small "farm® dams at the confluence of the two
watercourses. The dams have been breached during recent heavy rain, most
likely the result of piping at the contact between earth embankment and 600mm
diameter concrete overflow pipes. A unformed section of Karalta Road runs
along the northern site boundary.

3.2 Geology & éubsurface Conditions

Geologically, the site is situated in the Triassic Age Gosford Formation which
is characterised by sandstone {often lithic) and siltstone rock types.

On the basis of surface features and subsurface conditions encountered in the
test pits, the site can be divided into two units, namely

* UNIT A - comprising predominately residual soils overlying
sandstone/siltstone rock at about lm to 1.5m depth,

* UNIT B - comprising deep alluvial so0ils up to or g-eater than 3.5m in
depth.
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The approximate extent of the above units is shown on Drawing No.G0540/1-1.

The subsurface porofiie encountered within Unit A (Test Pits 1,2,3,5,6,7 and
11} can be summarised as follows;

* TOPSOIL: Comprising Silty SAND to depths ranging Erom 0.25m to
0.5m; fine to coarse grained, with some gravel, moist,
overiving

¥ SLOPEWASH: Where encountered, comprising Gravelly Sandy CLAY of low
plasticity and Gravelly Clavey SAND to depths generally of
0.5m and locally up to 0.9m, moist, overlying

*+ RESTDUAL: Comprising CLAY, Sandy CLAY and Gravelly Sandy CLAY fo
depths ranging from 1.,1m to 2.0m, medium to high
plasticity, with some sandstone rock fragments, estimated
very stiff to hard consistency, overlying

* ROCK: Comprising SANDSTONE and SILTSTONE, extremely to highly
weathered. Backhoe refusal on sandstone was encountered
in Test Pits 1,5,6,7 and 11 at depths ranging from 1.3m to
2.8m.

The subsurface profile encountered within Unit B {Test Pits 4,8,9 and 10) can
‘be summarised as follows;

+ ALLUVIUM: Comprising interbedded Silty Clayey SAND, Clayey SAND and
Sandy CLAY to depths up to or greater than 3.4m; sand
mostly fine grained, clays are of low to medium
plasticity, moist; overlying topsoil appears to be up to
0.5m thick,

Fill, probably from underscrubbing operations and comprising Gravelly Silty
SAND mixed with timber and charcoal, was encountered at the crest of steep
gully banks in Test Pits 4 and 9 to depths of 0.6m and 0.4m respectively.

Minor groundwater seepage/inflows was only encountered in Test Pit 10 at about
i.0m depth,.

4.0 SLOPE STABILITY ASSESSMENT

4.1 Risk Assessment

No evidence of overall slope instability was observed during the walk-over
survey and backhoe test pitting. Minor localised instability was noted along
some very steep gully banks where small scale slumping and erosion has
occurred.
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On the basis of the features of geology, topography and drainage presented in
Section 3.0, the site is assessed as having a Moderate Risk of overall slope
instability as defined in the attached Table 1. The risk of localised
instability associated with future cuts and fills is assessed as moderate and
can be limited by adopting the recommendations of this report.

4.2

Geotechnical Constraints on Development
4.2.1 Area for Development

From a slope stability viewpoint, the entire site is considered suitable
for development undertaken in accordance with good hillside construction
practices and sound engineering principles as outlined in the attached
Table 2.

There should be specific geotechnical investigation to assess local
stability and foundation parameters for any proposed development along
or adjacent to the steep to very steep qully banks. It is recommended
that this constraint apply to the area situated within a line that
projects upwards at 2H:1V (26.5°) from the toe of gully banks,

4.2.2 Type of Structure

Flexible structures of timber, brick veneer or similar construction
would be preferred on the Unit A hillslopes. Develcopment should be
designed to accommodate .natural slope profiles with split- level or

suspended designs so as to limit the need for slope modification.

There are no particular geotechnical constraints on the type of
structures within the flat Unit B alluvial areas or for structures
founded on rock on the Unit A hillslopes provided they are supported on
footings designed and constructed in accordance with AS2B70 "Residential
Slabs and Footings".

4.2.3 Foundation Types

Foundations should be designed and constructed in accordance with the
recommendations and advice of AB2870 "Residential Slabs and Footings”.

Pad/strip or pier and beam footing systems are considered appropriate
for split level structures on Unit A moderate to steep hillslopes.
Stiffened raft or piered slab footing systems may also be adopted
provided the resulting slope modifications comply with the geotechnical
constraints set out below. It is recommended that foundations for
structures on slopes in excess of 4H:'V (14°) be taken to rock.
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Strip/pad, stiffened raft or piered footing systems would be appropriate
for residential structures located within the flat Unit B alluvial
areas. Further geotechnical work will be required to assess foundation
parameters within Unit B areas for structures other than conventional
one or two storey residences and for structures located adjacent to
steep gully banks (Refer to 4.2.1}. ;

4.2.4 Excavation

Within Unit B areas and Unit A areas with hillslopes less than 4H:1V
(14°) excavations should preferably not exceed 1.5m depth and should be
either supported by a properly designed and constructed retaining wall
or battered no steeper than 2H:1V and protected from erosion. Within
Unit A areas with hillslopes greater than 4H:;1V (14°) excavations should
preferably not exceed 1lm depth.

Excavations exceeding the above recommended depths should. be supported
by engineer designed retaining walls or battered as directed after
assessment by a qualified geotechnical engineer.

4.2.5 Filling

The maximum depth of fill on residential lots should preferably be
limited to 1.5m and should be either supported by a properly designed
and constructed retaining wall or battered no steeper than 2H:1V and
protected from erosion,

Engineering supervision and testing will be required where fill is to be
regarded as “controlled fill" in accordance with AS2870 "Residential
Slabs and Footings”. Allowance should be made for an average 0.5m depth
of stripping within the flat Unit B alluvial areas and for a 0.2m to
O.4m depth of stripping within Unit A hillslope areas. A prepared
surface will need to be benched/stepped into the natural slope when
placing fills on slopes exceeding 4H:1V (14°). Fill should be placed in
layers having a maximum loose thickness of 200mm to 300mm depending on
the type of fill and compaction equipment. Each fill layer should be
thoroughly and uniformly compacted to a minimum dry densiiy ratio
(AS1289 5.4.1-1982) of 95% Standard within 2% of Standaxd Optimum
moisture content. Further advice should be sought if deep qully areas
are to be infilled as higher compaction standards may be warranted.

Residual clay soils and weathered rock excavated during road
construction would be suitable for use as fill on residential lots if
placed at a moisture content within 2% of Standard Optimum. However,
consideration should be given to the reactivity of clay fills inm
relation to potential shrink-swell movements. Further investigation

and advice will be required to enable comment on the suitability of the
above materials for use in water retaining embankments. As a guideline,
such materials should have at least 302 passing the 75 micron sieve, a
Plasticity Index not less than 15% and should be non-dispersive (Emerson
Class 2 or better}.
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4.2.6 Retaining Walls

Retaining walls should be designed for surcharge loading from sloping
ground and/or structures above the wall. Adequate subsurface and
surface drainage must be provided behind all retaining walls. Retaining
walls in excess of 1.5m in height should be designed by an engineer.

4.2.7 MAccess/Site Clearance

The subdivision layout should be such that all residential lots have
potential driveway access at a grade of 4H:1V or less. Any required
slope modifications should comply with the abowve recommendations,

4.2.8 Drainage & Sewerage Disposal

Stormwater should be prevented from ponding adjacent to structures. All
collected stormwater runoff should be piped into a street or
inter-allotment drainage system that discharges into existing
watercourses in a controlled manner that limits erosion.

Domestic effluent should be connected to a reticulated sewerage system

or to a pump-out septic system. There should be no on-site disposal of
domestic effluent.

AV

22Ty

For and on behalf of
COFFEY PARTNERS INTERNATIONAL PTY LTD

—~——

——

L ]



IMPORTANT INFORMATION
ABOUT YOUR
GEOTECHNICAL ENGINEERING REPORT

More construction problems are caused by site subsur-
face conditions than any other factor. As troublesome as
subsurface problems can be, their frequency and extent
have been lessened considerably in recent years, due in
large measure to programs and publications of ASFE/
The Association of Engineering Firms Practicing in

the Geosciences.

The following suggestions and observations are offered
to help you reduce the geotechnical-related delays,
cost-overruns and other costly headaches that can
occur during a construction project.

A GEOTECHNICAL ENGINEERING
REPORT IS BASED ON A UNIQUE SET
OF PROJECT-SPECIFIC FACTORS

A geotechnical engineering report is based on a subsur
face exploration plan designed to incorporate a unique
set of project-specific factors. These typically inciude:
the general nature of the structure involved, its size and
configuration: the location of the structure on the site
and its orientation: physical concomitants such as
access roads, parking lots. and underground utilities.
and the level of additional risk which the dient assumed
by virtue of limitations imposed upon the exploratory
program. To help avoid costly problems, consult the
geotechnical engineer to determine how any factors
which change subsequent to the date of the report may
affect its recommendations.

Unless your consulting geotechnical engineer indicates
otherwise, your geptechinical engineering report should not
fe used:

« When the nature of the proposed structure is
changed. for example, if an office building will be
erected instead of a parking garage, or if a refriger
ated warehouse will be built instead of an unre-
frigerated one;

» when the size or configuration of the proposed
structure is altered;

» when the location or orientation of the proposed
structure is modified;

« when there is a change of ownership, or

« for application to an adjacent site.

Geolechnical engineers cannot accept responsibility for problems
which may develop if they are not consulted after factors consid-
ered in their report's development have changed.

MOST GEOTECHNICAL "FINDINGS”
ARE PROFESSIONAL ESTIMATES

Site exploration identifies actual subsurface conditions
only at those points where samples are taken, when
they are taken. Data derived through sampling and sub-
sequent laboratory testing are extrapolated by geo-

technical engineers who then render an opinion about
overall subsurface conditions, their likely reaction to
proposed construction activity, and appropriate founda-
tion design. Even under optimal ¢ircumstances actual
conditions may differ from those inferred to exist.
because no geotechnical engineer, no matter how
qualified. and no subsurface exploration program, no
matter how comprehensive, can reveal what is hidden by
earth, rock and time. The actual interface between mate-

_rials may be far more gradual or abrupt than a report

indicates. Actual conditions in areas not sampled may
differ from predictions. Nothing can be done to prevent the
ununlicipated. but steps can be taken lo help minimize their
impact. For this reason, most experienced owners relain their
geotecinical consuliants through the construction stage, to iden-
tify variances. conduct additional tests which may be
needed. and to recommend solutions to problems
encountered on site.

SUBSURFACE CONDITIONS
CAN CHANGE

Subsurface conditions may be modified by constantly-
changing natural forces. Because a geotechnical engi-
neering report is based on conditions which existed at
the time of subsurface exploration, construction decisions
should nat be based on a geolechnical engineering report whose
adequacy may have been affected by time, Speak with the geo-
technical consultant to learn if additional tests are
advisable before construction starts.

Construction operations at or adjacent to the site and
natural events such as floods, earthquakes or ground-
water fluctuations may also affect subsurface conditions
and, thus. the continuing adequacy of a geotechnical
report. The geotechnical engineer should be kept
apprised of any such events, and shouid be consulted to
determine if additional tests are necessary.

GEOTECHNICAL SERVICES ARE
PERFORMED FOR SPECIFIC PURPOSES
AND PERSONS

Geotechnical engineers reports are prepared to meet
the specific needs of specific individuals. A report pre-
pared for o consulting civil engineer may not be ade-
quate for 4 construction contractor, or even some other
consulting civil engineer. Unless indicated otherwise.
this report was prepared expressly for the client involved
and expressly for purposes indicated by the client. Use
by any other persons for any purpose, or by the client
for a different purpose. may result in problems. No indi-
vidual otfier than the dlient should apply this report for its
intended purpose without first conferring with the geotechnical
engineer. No person should apply this report for any purpose
other than that originaily contemplated without first conferring
with the geotechnical engineer.
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A GEOTECHNICAL ENGINEERING
REPORT IS SUBJECT TO
MISINTERPRETATION

Costly problems can occur when other design profes-
sionals develop their plans based on misinterpretations
of a geotechnical engineering report. To help avoid
these problems, the geotechnical engineer should be
retained to work with other appropriate design profes-
sionals to explain relevant geotechnical findings and to
review the adequacy of their plans and specifications
relative to geotechnical issues. )

BORING LOGS SHOULD NOT BE
SEPARATED FROM THE
ENGINEERING REPORT #

Final boring logs are developed by geotechnical engi-
neers based upon their interpretation of field logs
{assembled by site personnel) and laboratory evaluation
of field samples. Only final boring logs customarily are
included in geotechnical engineering reports. These logs
should not under any circumstances be redrawn for inclusion in
architectural or other design drawings. because drafters
may commit errors or omissions in the transfer process.

. Although photographic reproduction eliminates this
problem. it does nothing to minimize the possibility of
contractors misinterpreting the logs during bid prepara-
tion. When this accurs, delays, disputes and unantici-
pated costs are the all-too-frequent result.

To minimize the likelihood of boring log misinterpreta-
tion, give contractars ready access to the complete geotechnical
engineering report prepared or authorized for their use.
Those who do not provide such access may proceed un-

* For further information on this aspect
reference should be made to "Guidelines
for the Provision of Geotechnical

Information in Construction Contracts'

published by The Institution of Engineers

Australia, National Headquarters,
Canberra, 1987,

der the mistafen impression that simply disclaiming re-
sponsibility for the accuracy of subsurface information
always insulates them from attendant liability. Providing
the best available information to contractors helps pre-
vent costly construction problems and the adversarial
atti}tudes which aggravate them to disproportionate
scale.

READ RESPONSIBILITY
CLAUSES CLOSELY

Because geotechnical engineering is based extensively
on judgment and opinion. it is far less exact than other
design disciplines. This situation has resulted in wholly
unwarranted daims being lodged against geotechnical
consultants, To help prevent this problem, geotechnical
engineers have developed model dauses for use in writ-
ten transmittals, These are not exculpatory clauses
designed to foist geotechnical engineers’ liabilities onto
someone else. Rather, they are definitive dauses which
identify where geotechnical engineers’ responsibilities
begin and-end. Their use helps all parties involved rec-
oghize their individual responsibilities and take appro-
priate action. Some of these definitive clauses are likely
to appear in your geotechnical engineering report, and
you are encouraged to read them closely. Your geo-
technical engineer will be pleased to give full and frank
answers to your questions.

OTHER STEPS YOU CAN TAKE TO
REDUCE RISK ‘

Your consulting geotechnical engineer will be pleased t©
discuss other techniques which can be employed to mit-
igate risk. In addition. ASFE has developed a variety of
materials which may be beneficial. Contact ASFE fora
complimentary copy of its publications directory.

Publishied by

8 THE ASSOCIATION
OF ENGINEERING FIRMS
PRACTICING IN THE GEOSCIENCES

8811 Colesville Road/Suite G106/Silver Spring, Maryland 20910/(301) 565-2733
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TABLE 1. CLASSIFICATION OF RISK OF SLOPE INSTABILITY

RSSESSMENT OF RISK

A landslip (or landslide) is a downslope movement of a soil or rock mass as a
result of shear failure at the boundaries of the moving mass. The dominant
movement is lateral and failure takes place aver a relatively short period.
Soil creep, which is slow and occurs without a well defined failure surface, is
not included as a landslip.

Natural hill slopes are formed by processes which reflect the site geology,
environment and climate. These processes include downslope movement of the
near surface soil and rocks; in geological time all slopes are umstable. The
area of influence of these downslope movements may range from local to regional
and are rarely related to property boundaries. The natural processes may be
affected by human intervention in the form of constrection and related
activities. -

It is not technically feasible to assess the stability of a particular site in
absolute terms such as stable or unstable. However the degree of risk of slope
movement can be assessed by the recognition of surface features supplemented by
limited information on the regional and local subsurface profile and with the
benefit of experience gained in similar geological environments. The degree of
risk is categorised bhelow.

CLASSIFICATION OF RISK OF LANDSLIP WITHOUT DEVELOPMENT

CLASS EXPLANATION

LOwW A landslip is very unlikely
MODERATE A landslip is unlikely

HIGH There is some risk of a landslip

COKSEQUENCES OF HILLSIDE CONSTRUCTION

It must be accepted that the risks associated with hillside construction are
greater than construction on level ground in the same geological environment.
The impact of development may be adverse and imprudent construction techniques
can increase the potential for movement.

Australian Standard AS 2870 - 1986 provides a damage classification that
relates to essentially vertical movements of masonry walls and 1is thus not
directly applicable to hillside movements. In the absence of a suitable

classification for hillside movements the range of damage categories from
negligible to very severe can be used as a general guide for damage potential
related solely to landslip.

CLASS DEVELOPMENT CONSTRAINTS DAMAGE POTENTIAL

EXTENT _PROBABILITY

LoW Good Hillside Practice Slight Very Low
MODERATE Good Hillside Practice and . Slight Low

site specific restrictions Moderate Very Low
HIGH No development unless major Moderate High

engineering remedial works Severe Hoderate
Damage to structures may occur due to a number of causes additional to that
attributable to landslip. in the absence of a landslip slight damage might be
expected even for good construction, If a landslip occurs damage would

probably reach 2t least a moderate level.



GCOD ENGINEERING PRACTICE

POOR ENGINEERING PRACTICE,

ADVICE

GEOTECHNICAL Cotsin advice {rom a qualified, exparienced geotechnicsl eormultant  Prepare detajled plan and start site
ASSESSMENT at early stage of planning and bafore site works. works before geotechnics! advice.
PLANNENG

SITE PLANNING

Having obtained geotechnical advice, plan the development with the
Risk of Instability end [mplications for Development in mind.

Plen development without regard for the
Risk of [nstability.

DESIGN AND CONSTRUCTION

HOUSE DESIGN

Use flexible structures which incorporate properly designed brickwork,
timber or steel frames; timber or panel cladding.

Consider uge of split levels.

Uss decks for recraational areas where appropriate,

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

SITE CLEARING

Retain natural vegetation wherever practicable.

Indiseritninately clear the site,

ACCESS & DRIVEWAYS

Satisfy requirements below for cuts, fills, retaining walls and drainage.
Cauncil specifications for grades may need to be modified.
Oriveways and parking areas may need to be fully supportad on piers,

Excavate and fill for sjte sccess before
geotechnical advice.

EARTHWORKS
CuUTS

FILLS

ROCK GUTCRQOPS &
BOULDERS

Retain natural contours wherever posasible.

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

Minimise haight.

Strip vegetation and topsoil and key into natural slopes prior to filling.
Use and compeact clean fill materials. '

Batter to appropriate slope or support with engineered retaining wall,
Provide surface drainaga and appropriate subsurface drsinage.

Remaove or stabilise boulders which rnay become unstable.
Support rock faces where necessary.

Large scate cuts and benching.
Unsupported cuts.
ignore drainage requirements,

Loose or poorly compactad fill.

Bloek natural drainsge lines.

Fill over exlsting vegetation and topsoil.
Include stumps, trees, vegetation, tap-
soil, boulders, building rubble ste in fill.

Disturb or undercut detached blocks or
baulders.

RETAINING WALLS

Enginaer design to cesist applied soil and water forces.

Found on rock where practiceble.

Pravide sibsurface drainage within wail backfill and surface drainage on
slope above.

Construct wall as soon a3 possible after cut/fill operation.

Corstruct a structurally inadeguate wall
such as sandstone flagging, brick or
unreinforced blockwork.

Lack of subsurface drains and weepholes,

FOUNDATIONS

Suppart en or within rock where practicable.

Use rows of piers or strip foundations oriented up and down slope,
Oesign for lateral creep pressures.

Backfill foundation excavations to exciude ingress of surface water.

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

SWIMMING POOLS

Ergineer designed.

Support on piers to roci whers practicable.

Provide with under-drainage and gravity drain outlet where practicable.
Oesign for high soil pressures which may develop on uphill side whilst
there may bs little or ro tateral support on downhill side.

DRAINAGE
SURFACE

SUBSURFACE

SEPTIC &
SULLAGE

Provide at tops of cut and fill slopes. .

Discharge to street dramnage or natural water courses.

Provide generous falls to prevent tlockage by siltstion and incorporate
silt traps.

Line to minimise infileration and meke flexible where possible.

Special structures to disipate anergy at changes of slope andfar
direction.

Provide filter around subsurface drain.

Provide drain behind retaining walis.

Use flexible pipelines with access for maintenance,
Prevent inflow of surface water.

Usually requires pump-aut ur mains sswer systems; abasocplion trenches
may be possible in some low risk areas,
Storage tanks shoutd be water-tight and adequately founded.

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

Discharge sullage dirsctly onto and into
slopes.

EROSION CONTROL &
LANDSCAPING

Control erosion as this may lead ta instability.
Revegetate clanred area.

Fallure o observe sarthworks and draine
age recommendatians when landscaping.

DRAWINGS AND SITE VISITS GURING CONSTRUCTION

ORAWINGS

SITE VISITS

Building “pplication drawings shauld be viewed by geotechnical
consyltant,

Site Visits by consultant may be eppeopriate during construction.

INSPECTION AND MAINTENANCE BY OWNER

OWNER'S
RESPONSIBILITY

Clean drainage systems: repair broken joints in drains and

feaks in supply pipes.

Where structural discress is evident seek advice.

[f seepage observed, determine cause or seek advice on conssquences.

This table it en sxtraot Trans GEOTECHMICAL RISKS ASSOCIATED

Newe, Mumbse 10, 1985 which dizcussss the malses more Dylly.

WITH MILLSIDE OEVELOPMENT as prasentsd in Auttealtan Ceomoshanics
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results of field investigation



Explanation
- Sheet 1

descriptive terms

soil and rock

SOIL DESCRIPTIONS

Slassi%‘_icati%n }of Material based on Unified Classification System {refer SAA Site Investigation Code AS1726—1875 Add.
o. 1 Table D1},

Moisture Condition based on appearance of soil

dry Looks and feels dry; cohesive soils usualty hard, powdery or friable, granular soils run freely through hands.

moist  Soil feels cool, darkened in colour; cohesive soils usually weakened by moisture, granular soils tend to cohere, but
ane gets no free water on hands on remaouiding.

wat Soil feels cool, darkened in colour; cohesive soils weakened,.granular soils tend to cohere, free water cotlects on
hands when remoulding.

Consistency based on unconfined compressive strength {Qu) {generally astimated or measured by hand penetrometer).

term | _verysoft | soft [ “fiom | stiff | verystiff| hard |
Ou kPa 25 50 100 200 - 400
If soii crumbles on test without meaningful result, it is described as friable,
Density Index {generally estimated or based on penetromater resuits).
term |veryloose {  loase |  medium dense {  dense  |very dense |
15 35 65 85

density index lp %

ROCK DESCRIPTIONS

Weathering based on visual assessment

term griterion
Fresh: Rock substance unaffected by weathering.
Slightly Weathered: Rock substancs affectet by weathering to the extent that partial staining or grartial

discolouration of the rock substance usually by limonite has taken placs. The colour
and texture of the fresh rock is recognisable; strength properties are essentially those
of the fresh rock substance.

Moderately Weathered: Rock substance affacted by weathering to the extent that staining extends throughout
whole of the rock tubstance and the original colour of the fresh rock Is no longer recog-
nisable.

Highly Weathered: Rock substance affected by weathering to the extent that limonite staining or bleaching

affects the whole of the rock substance and signs of chemical or physical decomposition
of individual minerals are usuaily evident. Porosity and strength may be increased or
decreased whan compared to the fresh rock substance, usually as a result of the leaching
or deposition of iron. The colour and strength of the original fresh rock substance is
no longer recognisable.

Extremely Weathered: Rock substance affected by weathering to the extent that the rock exhibits soil properties.
i.e. it can be remoulded and can be classified according to the Unified Classification System,

but the texture of the original rock Is still evident,

Strength based on point load strength index, corrected to 50 mm diameter - 15{50} {refer 1.5.R,M., Commission on Standardisation
of Labaratary and Field Tests, Suggested Methods for Determining the Uniaxial Compressive Strength of Rock Materials and the
Paint Load Strength Index, Committee an Laboratory Tests Document No. 1}, {Generally estimated: x indicates test resuit}.

classification fextremely low | _very low | fow |__mediym | high | very high | extramely high}
Is {60) MPa 0.03 0.1 03 1 3 10

to as high as 30.

Defect Spacing
:La;:.::gca::m [extremsly close [veryclose | close | medium | wide | very wide | extramely wide |
0.03 0.1 0.3 1 3 10

Defact description uses terms contained on AS1726 table D2 to describe naturs of defect {fault, joint, crushed 2one, clay
seam {etc.) and character {roughness, extent, coating etc,).
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The unconfined compressive strength is typically about 20 x ‘550 but the multiplier may range, for different rock types, from as low as 4

s A,
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. Explanation
graphic symbols Shoot 2
soil and rock
SOIL
Asphaitic Concrete or Hotmix Gravelly Clay {CL, CH)
Concrete Sandy Siit {ML)
1 Topsoil Clayey Sand {SC)
Fill Silty Sand {SM)
Peat, Organic Clays and Silts {Pt, OL, OH) Sand {SP, SW)
// /] Clay (CL, CH) Clayey Gravel (GC)
Silt (ML, MH) Silty Gravel (GM)
/44 Sandy Clay (CL, CH) Gravel {GP, GW)
) s
// Silty Clay (CL, CH})
ROCK
:.:—_:'_": Claystone {massive} Limestone Schist
Siltstone {massive) Coal Gnelss
Shale {laminated) Dolerite, Basait Quartzite
Sandstone (undifferentiated) Tuff Talus
Sandstone, fine grained Porphyry - Alluvium
Sandstone, coarse grained + N +4{ Granite
Conglomerate Pegmatite
SEAMS
Seam >0.1 m thick
(Ll {on a scale 1:50)
bond  Seam 0.01 m to 0.1 m thick
{on a scale 1:50)
INCLUSIONS  (Special purposes only)
AA Rock Fragments :ﬁ’: Ironstone Gravel, Laterite
% Swamp .\(J:;Q\g Shale Breccia in Sandstone
Water Level a4 )
Surfaces Known Boundary] ——— —— —— Probable Boundary| —— 2 ? Possibie Boundary
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Ly gravel —
4 R
i 7
E ] !
/ g CL GRAVELLY SANDY CLAY, medium . M VSt RESTDUAL -
/ 0 plasticity, brown, sand mostly > -
1] fine, fine to coarse gravel Wp ~
/ N One floating boulder_!
. T b o] and some cobbles ..
E
/ R VSt/ =
A5 H 7
/ —
! —
fx
4 SANDSTONE, coarse grained, ROCK - extremely -
Sk , orange stained yellow weathered
3 3
2 TPl terminated at 1.7m depth, —
3 —
4 ] .
5 support notes samples and te* s classification symibiols consistency/density index
ey umoering N ail USQ undisturbed sarmple 50mm gad soil description VS very soit
N ogwral exposure penetration diameter based on unified ‘9: ipfl
X ewsting excavation | ree—e——_ 1 2 3 . D  disturbed sample classification system St
8H Backhoe bucket : normatence) N standard penetratioa tests: VSU  very st
g builiorer viade bttt N*  SPT + sample racovered eture H  hard
B nppee svater Ne  SPT with solid cone %v fr‘i triaﬂe o
T exgaeaior . Vv  vane shear f very lo
g e B T N oo = M-
jatube st suttiow R‘ reu!ds;?mo L Wp  piastic limit \D/D e:pys%ense
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office job no:

pit na:

sheet 1 of 1

GOSFORD  GOS40/1

chient: CRIGHION PROPERTIES PIY LTID
PROPOSED SURDIVISION, LOT 22 PART PORTION 104
project: KARALTA ROAD, TERRIGAL

REFFR TO DRAWING NO.G0540/1-1

it logation:

pit commenced:
pit completed:
logged by:
checked by:

02/03/92
02/03/92
SGF

RIK

sguipment type and model: MF SOD Backhoe

R.L. surface: APProx. 25 m

2xcavation dimensions; 3.0 mlong, 0.6 mwide datum: AHD
o - x I°]
G £ .31 8
o2 O > -
5 notes g -] N @t 8E zes
z| B g samples, 218 matarial 5:3 L 28¢ dd's_trut::url:‘e and
S| E |BIE|essete] on [ E 1 EE |50 tvpe: plasticity or particle characteristics, | 2% | %% | kP2 | @ itional abservations
g 123 § g uimepues g .g 5 colour, secondary and minor components gg gg 939,9
B4 NN ' SM GRAVELLY SILTY SAND, fine to M TOPSOIL -
I 0, ] coarse, black, fine to coarse -
LR 12, ) gravel becoming I -
1/ Cl SLOPEWASH -
E £ GRAVELLY SANDY CLAY, low
g 1% plasticity, browngrey, fine ~
/ & ci/c| |_sand M| H RESTDUAL
j . . > 7
/ J —/ CLAY/SADY CLAY, high a ]
/ T */ plasticity, orange-broun, soie _
E 1 4 red staining, send fine, trace —
% 7] / to some fine to coarse gravels -
1P 4 -
/ T M ROCK -
/ -4~ SILTY CLAY/SILISTONE, low Fb Setrenely veathered ]
 l plasticity, white & red - —somele“egock structure
4 becoming rock -~
2 : —
- TP2 terminated at 1.9m depth .
i {refusal on highly weathered -
- siltstone). —
3 - e
-4 pa—
5] -
support notes somples and tests classification symb als consistency/density index
i 4 umbering N o} US0 undisturbed sample S0mm and soll description VS  very soft
N penatration diaraeter Based oo unitied §  ght
% — 1 2 3 D disturbed sample classitication system ;r it
L] rgingte | N standard penetration tests: VSt very stiff
] cefusal N°  SPT +sample recovered . H hard
3 sater N¢  SPT with sotid cane prastus Eb  friable
= V' vane shear Y VL very loose
«Fe 10 227 78 watur level o dase shown M moist L loose
:? diatobe wiatat irflove PBs gf&“;;:::?ée' W wet MD  medivm dense
= s vrater outflow R refusal Wp  plastic fimit 30 s::‘ysedeﬂse




COPYRIGHTOCUFFEY PARTNERS INTERNATIONAL PTY LTD 1979

Cofiey Partners International Pty Ltd pit na:
ACN 003 692 039
L) - I EB
g . g g sheet 1 of 1
office job no: GOSFCRD  G0540/1
client: CRIGETON PROPERTIES PTY LTD pit commenced:  (2/03/92
pit completed: 02/03/92
projest: PROFOSED SUBDIVISION, 10T 22 PART PORTION 104 logged by: SGF
Ol RARALTA ROAD, TERRIGAL e
pitlocation:  REFFR TO DRAWVING NC.GOS40/1-1 checked by: RIK
equipment type and model:  MF 50D Rackhoe A.L. surface: Approx. 45m -
excavation dimensions: 3.0 miong, 0.6 mwide datum: AHD
c ® &
'% notes g ‘§ c 33|08 s
=i E |z samples, 31 &8s material IENE g Structurs and
£ 8 2} 5 | tests,ete. ideown | 2| BE |soM type: plasticity or particie characteristics, .§§ %'z ok"ﬂo additional observations
Z . 5 3 5 3 « mept res ; % 5 colour, secondary and minor components €583 Sose
pl/] INH S | GRAVELLY SILTY SAND, fime to M TOPSOIL: ,
Eg coarse, black, fine to coarse -
E £ | gravel | p~
iyd PEWASH "
. £/4 CL | GRAVELLY SANDY CLAY, low | SLo
/ N 7 plasticity, grey-brown, fine
/ g / CL/C} | to coarse gravel M VSt RESTIDUAL
- : N -
/ U - / CLAY, medium to high . =
3 s N R
g . / plasticity, yellow, some [‘ Py Numerous large tree _
/ E 1 / fine roots —
/ % ] / CLAY, as above but becoming red- 2
/ D ] é brown mottled yellow—white -
H
/ 4 SILESTONE, white with red and M |H/FH ROXX —t
“+ orange staining Extremely weathered |
/ y; 2 Fb ROCK —
/ 1 Extremely to highly
1 - weathered .
- TP3 terminated at 2.2m depth. -
3 -
ll i "
o subpory uptes samples and i2s1s lassification symbols conslstem yfdensity index
key wmoweing N ol US0 undisturbed sample S0mm and soil description VS very solt
N natued eaposure penetration diamstee based on unified s soft
¥ existing axcavation | ————0o  * 2 3 . D  disturbed samole classification system gl :‘J"'[’
8H Backho2 nucket Tgmnse | M stendard peneiation tests: VSt very stif!
8 hutdozer niade ? ey N*  SPT + sampie -2covered . H  hard
R ropr water Nc  SPT weith sohe cone M‘l’%v fl?_ iléiabllz o
£ exeavar . VvV vane shuar " ; ry loose
b7 maae P v e on et p - essuremetar Woower MD  medtum dense
o —water suttiow Rs refusal © Wo  plastic kemit 80 eeerni:%en:e




COPYHIGHTOCOFFEY PARTNERS INTERNATIONAL PTY LTD 1979

Cofiey Partners International Pty Ltd 4 pit no:
ACN 003 632 019
engineering lo =
g . g g sheet ] of ]
excavation
office job no: GOSFCRD  GOS540/1
client: CRIGHTON PROPERTIES PIY LID . pit commenced:  (2/03/92
PROPOSED SUBDLVISION, 10T 22 PART PORTION 104 pit completed: 02/03/92
project: KARALTA ROAD, TERRIGAL logged by: SGF
pit logation: REFER TO DRAWING I\D.GOS&O/I“I checked by: RIK

equipment type and model: ME 50D RBackhoe

R.L. surface: ApproX. 23 m

excavation dimensions: m long, 0.6 mwide datum: AHD
= - x ]
Q = ~ & I
B2 S5 S
& notes ER K . o5 é’ 2|oe g
A REE R SEIER|2EE i
2| & |8] 8]t ideptn | & %2 | soil wae: plasticity or particle characteristics, £3)2% olg’go ttianal obs
;.-_:’ 12312 g o metres g S & | colour. secondary and minor components £91838 (2289
B lIﬂ g N SM | GRAVELLY SILTY SAMD, fine to M TOPSOLL/ FILL -
UN . coarse, black ~with pieces of -
E - timber, charcoal, -
E - rock and clay ~
N - ) —
c .
0 STLIY CLAYEY SAND, mostly fine, ALLUVIUM _
U .
// N brown, low plasticity =
T -
/ E ——
R —
E i
/ D -
/ 7 T
/ LASC/CL| SILTY GLAYEY SAND, brown and .
/ A grey mottled becoming locally -~
/ 4 sandy CLAY, low plasticity -
% o .
? -
/ CLAYEY SAND, fine to medium, Fb Some weakly cemented _|
/ mottled grey with black silty/ structure below 2,7
charcoal inclusions depth. ~
e TP4 terminated at 3.2m depth. -
4
. support notes samples and tests glassificatian symbols consistencyfdansity index
okt timpering N il U50 undisturbed sample 50mm 8nd soil descriplion VS~ very soft
N nstural exposure pansteation diameter Beszd on unified g ?9"
X existing excavelion | s————— ¥ 2 - . O disturbed sample classification system & 5;‘;;—?
8H Backhae bucke: :‘;.;;‘;‘::“ N standard penetration tests VSt very suff
£  bulidozer blade cefusal N®  SPT - sampie recovered 45t H 2¢d
R rioper waer Nc  SPT with sahd cone g"—“"'—'a';y f/ti 'rci?b!l%om
£ aacavator s/ vane shear ! very
e suge e s W o B aunse
07 diatu --{wa:er outtion R’ f:l'uszla P Wp  plastic limit eu 3:?;%2:153




COPYRIGHT OCOFFEY PARTNERS INTERNATIONAL PTY LTD 1879

Cotfey Partners tnternational Pty Ltd pit no;
ACN 003 692 019
" . l 125
engineering log e 1o
excavation
office job no: GOSFCRD  GOS40/1
ctient: CRIGHTON PROPERTIES PTY LID pit commenced:  ()2/03/92
PROPOSED SUBDIVISION, LOT 22 PART PORTION 104 pit completed: gé/ 03/92
Profect:  WARATTA ROAD, TFRRTGAL togged by: F
pit location: REFFR TO DRAWING NO.CG0540/1-1 checked by: RIK

equipment type and madel: MF 50D Baclhoe

R.L. surface:

Approx. 53 m

excavation dimeasions: 3.0 mlong, 0.6 m wide datum: AHD
= % <]
o c ~a '
= o > -
e notes g B3 X wEl& g g §
gl £ |g| |samples. slfg material 5282|288 udonal oosenvations
= é § B | testsetc. i depen S 1 @2 |soil type: plasticity or particle characteristics, 28 |zz O‘g’go additional obs
= a 1 3 8= w5 ary i
2,533 g o mewas| 51 S & | colour, secondary and minor companents €893 o352
BH NN SN SILTY SAND, mostly fine, black, M TOPSOIL o
0o .
N . gravel fine to coarse ~
E L
6 SLOPEWASH
. oS0 GRAVELLY CLAYEY SAND, browmn |
-1 c - e Mo|H RESIDUAL —
/ 2 | / CLAY, medium plasticity, S =
/ 0 17 orange-brown, some fine sand - .
/ y 17 and fine to coarse gravel .
X 1 increasing with depth e .
E ] Vs Some rock structure
1 - t
/ D Jeen SILTY SANDSTONE, pale grey-—white, Fb ROK -
400 — Extremely to highly -
g = weathered 7
1 . 3
- TP5 terminated at 1.5m (practiclel -
4 refusal on highly weathered -
1 SILTY SAMDSTONE). -
7 —
3 _4 -
- -
e b
] -
4
support notes samotes and aests classification symbofs consistency/density index
ey timbering N nd U5B0 undiswyrbed sample 50mm and soil daseription VS very solt
N naturdé exposurs p “eteation diamerer based on x:|:\ilied ?: ;ﬁf‘:‘
X axisting exeavation | ——— ) 2 3 . D disturbed sample classification system St stiff
BH Backhow bucket ',;’n;‘:;';“’:"’ N stantard panatration teses: VSt wvory stff
2 wulklozer brade redutal N* SPT - sample recovered molsture H hard
R ripper wates N SPT wuth solid cone oy P'D friable
Z  wxcavator X 101m 73 1svat on date shown| ¥ ¥ane shear M moist YU Yery loose
HA - hand auger wares intlowe o e P pressuremeter W wet MO medium gense
i {0} b 1 e [T
OT  diatun __"mm outtior ):st ?L-L;\,:s:fmp Wo  plastic timit 80 3:?3’:::”‘9




Coftiey Partners Internatlonal Pty Ltd ’
ACN 003 692 019

engineering log
excavation

oifice job no:;

pit no:

TP6
sheet 1 of

1

GOSFCRD  G0540/1

client: CRIGHION PROPERTIES PIY LTD
PROPOSED SUBDIVISION, 10T 22 PART PORTION 104
project: KARALTA ROAD, TERRIGAL

pitlocation: REFER TO DRAWING NO.GC540/1-1

pit commenced:
pit completed:
logged by:
checked by:

02/03/92

02/03/92
SGF

RXK

equipment type and modet:  MF 50D Backhoe

A.L. surface: Approx. 37 m -

fine grained, red-orange & grey
vhite mottling

SILTSTONE, vhite with red-
orange staining, massive ,
clayey, trace of fine sand

'

i

!

excavation dimensions: 3.0m tong, 0.6 mwide datum: AHD
g ol 8 =8 .
B notes g|s . wi|EE|EEE
gl £ |5 samples, ol8s material 5.9 g5 |2 sg structure and
sl 8 2| & | resws.erc, i depth 5| B8 |soil type: plasticity os particte charactaristics, 'g‘.'g w5 o‘g’gc additional observations
§ 123 £ 'g £ metres g, % ES colour, secondary and minor components £818% EIst=t]
s/ IIQ g SM | SILTY SAND, mostly fiue, trace | B TOPSOIL .
N of gravel, black -
E ~becoming- —
rey-brown, clayey and gravell — ——
NEE grey=orown, c'ayey end gravely SLOPEWASH .
; L —
§ T/ cu/ci| saMDY CLAY, medium to high M |H RESTDUAL i
/ U V. plasticity, orange~brown, > ]
/ ; ,i; j & sandy mostly fine, some fine to | p Some large sandstone |
/ E i H/ coarse gravel toulders i
P R _/ __!
/ E % 7
.’ D 4 1] /— I B
- / SANDY CLAY/SILTSTONE-SANDSIONE, 3| Fb RESIDUAL /ROGE =

Extremely veathered.—

LAt

ROK

Extremely weathered !

SR

-

NONNNIN SIS
i

-

. ‘SANDS'IONE, coarse, yellow
3 — |stained white
- TP6 terminated at 2.8n depth

- (refusal on sandstone).

| roc ]
. Highly weathered |~

T OCOFS Y PARTNERS INTERNAUIONAL PTY 1.TD 1979

v
suppori noles samples and tests classification symbols conslstency/density index

key T limbating N nit UST undisturbed sample 50mm and soil description VS  very soft

M astural exposur2 pendtration | . 4 diame(er based on unified 13: 3321

X exrsting eXCavanLon | ———— D disturbed sample stassification systemn St snifl

BH Bachhoe bucket ngnato | N stondard penetration tests: VS1  very sufl

2 hundozae blade sefusal N°  SPT + sampie recaveced N [ hard

R ripesr wates Ne  SPT wath sotid cone morstuee Fo frisole

£ excavaiof vV vane shear o dry VL very loose
S| . e =¥ 10 lan 78 water teves nn gate shown M ™HOISS L 1005e
2. | HA nand auger ., 4 pressuyrameter Iy :
3 - vagter intlow Y wet A0 medium dense
8| 97 distube Bs bulk sample Yo plastie Hmit 0 danse

“"““ Qutlfow R ezlusal VD  very dense




COPYRIGHTOCOFFEY PARTNERS INTEANATIONAL PTY LTD 1979

Cotfey Partners International Pty Ltd
ACN 003 692 019

engineering iog
excavation

pit no;
TP7

sheet 1 of 1

office job no: CGOSFORD  (G0540/1
client: CRIGUION PROPFRTIES PIY LID pit commenced:  02/03/92
PROPOSED SUBDIVISION, LOT 22 PART PORTION 104 pit completed:  (2/03/92
project:* KARALTA ROAD, TERRIGAL logged by: SGF
pit lacation: REFER TO DRAWING NO.GO540/1-1 checked by: R
equipment type and model; MF 50D Backhoe R.L. surface: ADprox. 26 m
excavation dimensions: 3.0m long, 0.6 mwide datum; AHD
< - x &
0 o ng S
] notes 313 . 4 € ‘c’g s
! = & samples, a | B3 material £8les88¢ Structure and
ES § g 5 | rests.etc| Sopthn 5] 82 |soil wee: phasticity or particle characteristics, 'g§ o c‘g’g - additional observations
& o . Q 0 H b
211231312 [ mewes| 5 | © 3 | cotour, secondary and minor components 8|88 [egae
BH/ NN SM SILTY SAND, mostly fine, black, 5 TOPSOIL .
o some gravel with depth -
YL _
/ E
/ E —]
i CLAYEY SAND/SANDY CLAY, firie, SLOPEWASH -
/ g low plasticity, brown, local -
/ N gravel =
AT % . . o
i E 1 1/ A SANDY CLAY, medium plasticity, M Vst RESIDUAL -
/ E oA red-orange and brown mottled, l??p -
VA fine to medium becomi: avell -
4 47 with depth Pg 8t Y With increasing -
: N / P pumber of sandstone -
/z - / boulders. —
1 -1 / I
1 0
/) % -
/ 4./ -
2 A ]
§ i SANDSTONE, medium to coarse, M ROCK
i | yellow Highly weathered | |
- TP? terminated at 2.Ilm depth —
. {refusal on sandstone). —
3 —
; .
sueoort notes ssmples and tasts lassification symbols consistency/density index
picid T timnering N onil US0 undisturged sample 50rmm 2nd soil doscription VS very soft
hY ndtural exposure penerration diameser based an |‘mi ied g 79“:\
K exing excavati | m————— 1 2 3 . D disturbed sarple classification system £ fim
3+ Backhoe bucket ;‘:,;f;‘;‘:,““ N standacd penication tesis: VSt very stit!
2 bulidozer blade relusal N*  SPT + sampie -ecovered wstur H hard
A rigper water Nc  SPT wenth s0; & cone %—?v f/ll,_ L“‘fﬁ‘,’w“
= excavaisr V' vane shear
HA hand avger P 0 fan 76 watertevl an datsshown P presuremess: W NO  madium dense
T digtubs 2 G cuttions B bulk sampte Wo  prastic limit Do s e




COPYHIGHTOCOFFEY PARTNERS INTERNATIONAL PTY LTD 1979

Cotfey Partners international Pty Ltd ’ )
ACN 003 692 019

engineering log
excavation

pit no:

P8
sheet ] of }

office job no: GOSFORD  GOS540/1
cient; CRIGHTON PROPERTIES PIY LID pit commenced: 02/03/92
PROPOSED SUBDIVISION, LOT 22 PART PORTION 104 pit completed:  02/03/52
project: KARALTA ROAD, TERRIGAL togged by: SGF
it location: REFER TO DRAWING NO.GOS540/1-1 checked by: RXK
equipment type and model:  MF 50D Backhoe R.L. surface: Approx.22.5m
axcavation dimensions: 3.0 mlong, 0.6 mwide datum: AHD
8 § 3] ¢
- o > "
® riotes gl s . s8]8 2le ] 2
3l 8 |5 samgles, 2183 material 5212518 8¢€ dd's_tructur: and
21 5 8|5 |restseec| | depth | B8 |soil type: plasticity or particte characteristics, | 23 |23 | kPs additional observatians
€(103lz| = metres| 5 | o & [ colour, secondary and minor companents £8[83|2Ra
BHY / NN SC | SILTY CLAYEY SAND, fine, grey M ALTLIVIUM B
10 at First becoming brown, low B
uvN lastici
E plasticity -
E : —
N =
C
/118 .
g -
h
T i g}
E -
Vi R — b -
E SC/CL| CLAYEY SAND/SANDY CLAY, as above {(M =
D but becoming locally sandy clay, | 2 =
/ nottled grey and brown, Wp) -
/ -
/| 2 15 7]
Y & -~ — -
/ VoA o | saoy cLay, tov plastiicty, Fb -
: A wottled orange-red and brown— -
/ 4 grey -
V ‘/ lsmall black
/ 3 __/ earbounaceous inclusions)
/ 4/ possibly charcoal
/1 -,
~ —
4 TP8 terminated at 3.4m depth, -]
. -
4] N
suppoet sates samples and tests clasification symbols cansistency/dansity indox
key T timbaring N ail US50 undisturbed sample 50mm and som desciiption VS very solt
N natural 2xvosure penetration diameter based on ynified S soft
X existing £%govation | —eeemem 1 2 3 O  dsturbed sample classilication system £, i‘:‘.?f‘
BH Baukhoa bucket . ':':ﬂ;:\:‘l?u N stendacd penetration tests: VSt very stilf
8 bulldorar iade cefosal N*®  $PT + sample recavered . H haed
R eipuer wate Nc SPT with solid cone ““’"‘“",'iv 2 lria‘t':l&.!o“
€ axcavaso- ) fen 78 - . V  wvane shear f ver 4
g A ;;f;:u‘;a-- —L:’: :;:tlzlﬁrol‘(:lcv level nn aae showa : gre“s(s :;i:"f;er {»3 :w:&»st tlD iﬁ?é?um donse
' e "‘(""“' cutifow Rs wu!usal " Wo  plastic fimit 30 e:l";edense




COPYRIGHTOCOFHFEY PARTNERS INTERNATIONAL PTY LTD 1979

Coftey Partners International Ply Lid + pit 0o
ACN 003 892 019
engineering lo B | T
g t' g sheet ] of ]
office job no: GOSFORD 90540/1
client: CRIGHTON PROPERTIES PIY LID pit commenced: 02/03/92
PROPOSFD SUBDIVISION, LOT 22 PART PORTION 104 pit comgleted: 02/03/92
project: KARALTA ROAD, TERRIGAL iogged by: SGF
pit Jocation: REFFR T0 PRAWING NO.G0540/1-1 checked by: RXK
equipment type and model: MF 50D Backhoe R_L. surface: Approx. 20 m
excavation dimensions: 3.0 miong, 0,6 mwide datum: AHD
- :
0 £ X1 8
= =l 8 & 58
e 5|2 MERE
H A samples, 2|85 material sojasljggg structure and
2 -:§L § 5 | westsetc.| depth 7‘;‘ ’% £ |soil type: plasticity or particle characteristes, .'g gls § o‘g’gc additignal observations
o ~ . b 3
£l 223 2 Zmewres| 51 © & | colour, secondary and minor components 28183 |e980
BH b <] s | SILTY SAW, mostly fine, dark M TOPSOLI/ FILL -
/ i . grey— brown =
/ E - —
5 SILTY SAND, fine, grey-brown, ALLUVIUM —
/ C some clay : ]
0 -
/][ :
N
4REE -
CoA E 1 —
/1| |R .
A E R
/1| |P
/ / SAND, fine, yellow-grey, scme  [D/M |Fb -
// silt/clay fines —
/ — —
/ / CLAYEY SAND, as above but M B
increased clay fines and with -
/ brown mottles =
/, 2 7
y -
/ SANDY CLAY, medivm plasticity, | M St/ .
/ mottled grey and brown-orange, > vst 1
/ mostly fine sand Wp B
y —
4 ..
/ R
3 4 —
N TP9 terminated at 2.9m depth. —
7 “1
1 —1
4
SupPoort notes samples and 1ests elagsification symbols consistency/deasity index
key rambaring N nil UBQ undisturbed sample 50mm and soll description VS wvery saft
N narscai 2xposure penetration ., 4 diameter basud‘on unified ? ?3_5:1
X 2% 3Lne exeavation —_— = . s} disturbed ssmple classification system 3
: 177 :';,;f",‘;‘:'" N st'andard penetration tests: §/‘St f,‘;,':, stift
cetusat N* SPT + sample recovered moisture H bard
S raaper water N¢  $PT with s0tid cone o ay ‘F/l‘: ‘!’re-;l':liz ose
2RCIVAITT . AV vane shear .
HA hano suser o e S onsuesnenn | ressaromates Voo MO rmedium dense
water soztlow R ?:[usa; i Wo plastic limt 3[) e:rn::ieme




COPYRIGHTOCOFFEY PARTNERS INTERNATIONAL PTY LTD 1979

Coffey Partners International Pty Ltd pit no:
ACN 003 692 918
engineering lo AN i
g g g A4 sheet 1 of 1
tion o
office job no: GOSFORD  GO540/1
client: CRIGHTON PROPFRTIES PTY LTID pit commenced:  ()2/03/92
PROPOSED SUBDIVISION, TOT 22 PART PORTION 104 pit completed:  02/03/92
project: KARALTA ROAD, TERRIGAL togged by: SGF
piT lacation: REFER TO DRAWI[\E NO.G0540/1~1 checked by: RIK
equipment type and model: MF S0D Backhoe R, L. surface: ADPLOX. 27 m
excavation dimensions: 3.0 mlong, 0.6 mwide datum: AHD
o z] &
a g =g & e
= o] 2 A R-2 R
< notes o = - R -
=1 £ e samples o1 8 5 material £8 55 _;:cv §§ structure and
Stz . =z | £ . . . IR PR iti i
S| 8 [B]E]rest) ; oon | © | BE | soit tyne: plasticity or particia characteristics, | 23 |23 | kP2 additional observations
=§" 123 ‘;-"‘..‘ g o metres g’ -g % cotour, secondary and rinor companents g glgg 988§
e -
B NiN | SM | SILTY SAND, mostly fine, black, | M TOPSOIL with N
E 8 E some gravel sandstone boulders |
1E i 3
! - -
/| E |
/ El 404 CL GRAVELLY SANDY CLAY, medium M H RESIDUAL —
8 30, plasticity, red-orange, fine to | > Sandy clay with -
/ N -/ coarse sand and gravel Wp sandstone boulders -
T 44 -
E i /& -
R By -
E 57
D 3. -
4 6/
NE, i 0 COoa; p
I A SANDSTONE, medium t rse Iy} ROGK o
/ /3 s grained, brown stained yellow Highly weathered
- TP1l terminated at 1.6m depth
1 s, On san oney . -3
(refusal dstone)
2 - —
3 —
- T
= —
4
. seogurg notes samples and 12sts classification symbols consisten y/density index
zey T timbering N il US0 undisturbed sornpte 50mm 2ad soil deseription VS very soft
N watusei 2xposure pengtranon diameier based on ucitied z ﬁ'r:‘
X 2xssung £<cavagion | ——wmem—— 1 23 posesisionce] D disturbed samole classitication sysiem Su suft
B8H Backhoz buckes tanging © N stendard penetration tests. VSt very stif!
B tuidosss biade refusal N* SPT + sdmple recovered ist H hard
Rt w2 Nec  SPT with s0f.0 cone 3——"’-'—-—’“;%‘/ C':. \lu':\?'l%ose
B PREAVDIOT . vV  vane shaar .
5‘7‘ ”Iﬂ"_“:""‘."-" )%.ﬁ{f: ey 12E P ce own : g’e‘:“:;z:"‘;:“ 33 wer B0 imedvam dense
dranne weattr auifiow Hs reuiusai . Wo  plastic limit 30 egrnvs!tiense




COPYRIGHT OCORFEY PARTNERS INTERNATIONAL PTY LTO 1979

Coffey Pariners International Pty Lid ¢ oIt no:
ACN 003 692 118 ‘
- » I = e P10
g g g sheet ] of )
office job no: GOSFORD  GO540/1
client: CRIGHTON FROPERTIES PTY LID pit commenced: 02/03/92
pit completed: 02/03/92
et PROPOSED SUBDIVISION, 10T 22 PART PORTION 104 Joaged b SCF
project: ogged oy:
) . KARALTA ROAD, TERRIGAL
pit location: REFER ‘1O [RAWING NO.GO540/1-1 checked by: RIK
equipment wype and model:  MF 50D Backhoe R.L. surtace; Approx.23.5m
excavation dimensions: 3.0 miong, 0.6 mwide datum: AHD
c % o
s c . & =
° o =~ -
] notes H 5 X »&]2 E 22 §
31 2 |8 samples, 2185 material S81el|88z strusture and
= ™ 2= =P R * iti i
£l g &) 5 | rests.etc. idepth | 5| BE |soil type: slasticity or particle chacacteristics, [ 20 13 Kpa additional observations
£ 123 313 o metres g B 3 | colour, sacondary and minor components g 8|83 9882
] } .
B li Sit SILTY SAND, mostly fine, black M TOPSOLL/SLOPEWASH -
I becoming dark grey, some Fine ‘ -
/1 to coarse gravel -
af
v
/| ALLUVIUM o
/ s minor inflow 7
’ 1 SC/CL] CLAYEY SAND/SANDY CLAY, low M/ —
plasticity, mostly fine, mottied =
brown-grey ~
SE S -
/ M |vst) .
St —
y; A . i
: / : —becorning 7
// 4/ A4 CL | SADY CLAY, medium plasticity, M -
/ 7 — / mottled srey and red-brown, some| > -—
'/ 4/ gravel’ Wp -
/ -/ -4
1 ]
/ g ]
% 1 .
4 v, .
% % .
3 L
i TPI0 terminated at 3.0m depth. »
-1 -—
— -
- -1
4 -
e supsort ~ate5 samplzs and tests classification symbols consistency/density indsx
ke, T timberiag N it T50 undistusbed ssmple 50mm a0d soil dezeription VS very soit
N ramre: saposure penatration diameter bastd on unifitd o
K oxisung axcavation | ——— 1 2 3 ) 3 disturbod sample classification systam St s“’l""‘
BH Backnce bucket ?;1:;;?:“ N standard penetration tests: VSt very stiff
B retusal N SPT + somple recovered . H 3
R wazar \: $PT with solid cone moisture Fo  fidable
: . . o VL oy oone
g’% " N 1:1:::" irzﬁtx:m fevelon date shonn i gre[;sutﬁllm‘z;ct v wet MD  medium dense
dintuoe water outliov g‘ rel?uszla o Wi plastic Ymit 30 35?53ense




Kacqlta Road ([t szﬁr,«ea’)

LECENT

_,*_ %ﬂrax/maé :(:‘m;f/af) of fest /lf
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] ;g \\\ a/IfEGf/aﬂ and Iaé' aF j.'mwn’ Sl
E 2N \I ; .

I\ Len

* Mitorcourse [assmotd olf of

mecsron m@lres'j

."\Z fjﬁ// Cmicave slgre Changc

% P“ } Rovrcleo! convex <lgoe cﬁaga

Sarcdstine ow‘cr'c)o
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CRIGHTON PROPERTIES PTY LTD
PROPOSED SUBDIVISION
LOT 2 BELAR AVENUE, TERRIGAL

STABILITY ASSESSMENT

REPORT NO G0652/1-AB

7 MAY 1993

Coffey Partners International Pty Ltd

Consuiling Engineers
in the Geotechnical Sciences
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6 May 1993

The Manager
Crighton Properties Pty Ltd
28 Dalgetty Crescent

GREEN POINT NSW 2251

ATTENTION: MR GEQFFREY COX

Dear Sir

RE: PROPOSED SUBDIVISION - LQT 2 BELAR AVENUE, TERRIGAL

We are please to submit our report on geotechnical studies carried out for the
above proposed subdivision.

The site is assessed to have a Medium Risk of overall slope instability and is
unlikely to be affected by landslip provided development is carried out in
accordance with the recommendations of this report. Geotechnical constraints
on residential development have been outlined in Section 4.2.

Please do not hesitate to contact the undersigned should you have any queries
regarding this report.

For and on behalf of
COFFEY PARTNERS INTERNATIONAL PTY LTD
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1.0 INTRODUCTION

This report presents an assessment of slope stability carried out for Crighton
Properties Pty Ltd on Lot 2 Belar Avenue, Terrigal. The work was commissioned
by Mr Geoffrey Cox of C(righton Properties Pty Ltd. A 1:1000 scale contour
plan of the lot was provided by Cahill & Cameron Pty 1ltd.

It is understood that development plans have not been finalised for the site,
However, it is understood the proposed development 1is to comprise
approximately 60 residential allotments. It is understood from the supplied
drawings that the roads are to be aligned generally across the hillslopes in
the steeper sections of the site.

This report assesses the suitability of - the lot for development from a

geotechnical viewpoint, provides a risk assessment in relation to slope
stability and provides geotechnical constraints for development.

2.0 FIELDWORK

Fieldwork involved a walk over assessment, surface mapping and a program of
test pitting to assess surface features and subsurface profiles. This work
was carried out on the 4th May, 1993 by a Geotechnical Engineer from this
Company.

Fourteen test pits (TPl to TPl4} were excavated to depths ranging from 0.6m
to 3.3m by a rubber tyred backhoe. . The locations of the test pits are shown
on Drawing No. G0652/1-1, together with the results of the surface mapping.
Test pit levels have been interpolated from the contour plan provided. The
test pits were located by Cahill & Cameron Pty Ltd.

Engineering logs of the test pits are presented in Appendix A, together with
explanation sheets defining the terms and symbols used in their preparation.

3.0 SITE DESCRIPTION

3.1 Topography, Drainage and Vegetation

Lot 2 occupies an "L" shaped area of approximately —eight hectares.
Topographically, the site comprises a valley with a generally north-west to
north aspect. The terrain is moderate to steeply sloping around the central
drainage depression which crosses the site in a north-westerly direction. A
northerly trending spur is located in the west of the site adjacent to the
western boundary.
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Groundslopes at the site vary from about 3 to 7° to the horizontal near the
drainage depression, to 15° to 18" to the horizontal in the higher slopes.
The contour plan provided shows the site elevation to vary from about RL22m
AHD in the north of the site to greater than RL70m in the south of the site.

The area of the proposed residential development is generally open and well
grassed, with the exception of an area to the east of the site and on a
northerly facing slope towards the centre of the site where these areas are
moderately wooded. Heavily wooded areas with thick undergrowth, generally
corresponding to the steeper areas, are located on the properties adjoining
the site.

Existing development comprises a dwelling and horse stable located in the
north-east of the site. Cuts of up to 3m are located to the east of the above
structures. The horse stable appears to be founded partly on £ill materials
won from these cuts.

Access to the site is via a dirt track from the end of Belar Avenue located to
the north. This track appears to have been formed by cutting and filling and
runs across the slope of the hill.

Other man made features on the site include an existing farm dam located near
the centre of the northern boundary.

3.2 Geology and Subsurface Conditions

The 1:25000 Geological Map of Gosford indicates the site to be underlain by
lithic~quartz to quartz sandstone, siltstone, minor sedimentary breccia,
claystone and conglomerate of the Terrigal Formation.

On the basis of the surface features and the subsurface conditions encountered
in the test pits, the site can be divided into two units, namely;

+ Unit A - Comprising predominantly slopewash and residual
soils overlying sandstone/siltstone rock at
about 0.7m to 1.7m depth; and

] Unit B - Comprising alluvial soils up to or greater than
2.4m  in depth, overlying deeply weathered
residual soils to depths in excess of 3.3m.

The approximate extent of the above units is shown on Drawing No. G0652/1-1.

The subsurface profile encountered in Unit A {Test Pits 3 to 14) can be
summarised as follows;

TOPSOIL/SLOPEWASH: Comprising Silty Sand, fine to medium
grained, light grey and grey, some roots,
observed unit depth varied from 0.2m to 0.8m;
overlying '
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RESIDUAL: CLAY, medium plasticity, orange brown and red
' brown, very stiff, observed unit thickness
varied from 0 to 1.3m; overlying

BEDROCK: SANDSTONE and SILTSTONE, extremely to
highly weathered. Backhoe refusal on sandstone
was encountered in Test Pits 4, 6 to 10 and 12
to 14.

The subsurface profile encountered within Unit B {Test Pits 1 and 2) can be
summarised as follows;

TOPSOIL: Silty SAND, fipe -to medium grained, light grey
to grey, some roots, observed unit thickness
varied from 0.2m to 0.3m; overlying

SLOPEWASH/ALLUVIUM: Clayey SAND/Sandy CLAY, fine to medium grained,
medium plasticity, orange brown and red brown,
observed unit thickness varied from 0.7m to
1.6m; overlying

RESIDUAL: CLAY, medium plasticity, red brown, orange brown
and 1light grey, observed unit thickness was
approximately 1lm; overlying

BEDROCK: SANDSTONE, fine to coarse grained, extremely to
highly weathered, orange brown and red brown.
Bedrock was encountered at depths between 2.0m
to greater than 3.3m.

No groundwater inflows were ohserved during the test pitting. It should be

noted that pits were open only for a short time and variations may occur due
to fluctuations in rainfall, temperature and other factors.

4.0 SLOPE-STABILITY ASSESSMENT

4.1 Risk Assessment

No evidence of overall slope instability was observed during the walk over
assessment and backhoe test pitting. Minor localised instability was observed
in steap cuts upslope 0of the horse stable where slumping appears to have
occurred.

On the basis of the features of geology, topography and drainage presented in
Section 3.0, the site is assessed as having a Medium Risk of overall slope
instability as defined in the attached Table 1. The risk of localised
instability associated with future cuts and fills in assessed as moderate and
can be limited by adopting the recommendations of this report.
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4.2

Geotechnical Constraints on Development
4.2.1 Area for Development

From a slope stability viewpoint, the entire site is considered suitable
for development undertaken in accordance with good hillside construction
practices and sound engineering principles as outline in the attached
Table 2.

4,2.2 Type of Structure

Flexible structures of timber, brick veneer or similar construction
would be preferred on the Unit A hillslopes. Development should be
designed to accommodate natural slope profiles with split level or
suspended designs so as to limit the need for slope modification.

There are no particular geotechnical constraints on the type of
structures within the flat Unit B alluvial area or for structures
founded on rock on the Unit A hillslopes, provided they are supported on
footings designed and constructed in accordance with AS2870 "Residential
Slabs and Footings".

4,2.3 Foundation Types

Foundations should be designed and constructed in accordance with the
recommendations and advice of AS2870 "Residential Slabs and Footings”.

Further site specific assessment will be required to assess foundation
characteristics within the Unit B alluvial soils. In particular,
shrink-swell potential of these soils should be addressed due to the
thickness of alluvial and residual soils.

Pad/strip or pier and beam footing systems are considered appropriate
for split level structures on Unit A moderate to steep hillslopes.
Stiffened raft or piered slab footing systems may alsc be adopted
provided the resulting slope modifications comply with the geotechnical
constraints set out below. It is recommended that foundations for
structures on slopes in excess of 4H:1V (14°) be taken to rock.

Strip/pad, stiffened raft or piered footing systems would be appropriate
for residential structures located within the flat Unit B alluvial
areas.

4.2.4 Excavation

Excavations in soil should preferably not exceed !.0m depth and battered
no steeper than 2H:1V and protected from erosion. .Excavations greater
than 1.0m should be supported by a properly designed and constructed
retaining wall.
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Excavations exceeding the above recommended depths should be supported
by engineer designed retaining walls or battered as directed after
assessment by a qualified Geotechnical Engineer.

4.2.5 Filling

The maximum depth of £ill on residential lots should preferably be
limited to 1.0m and battered no steeper than 2H:1V and protected from
erosion. Filling greater tham 1.0m should be supported by a properly
designed and constructed retaining wall.

Engineering supervision and testing will be required where £ill is to be
regarded as "controlled £ill" in accordance with AS2870 "Residential
Slabs and Footings", Allowance should be made for an average (.5m depth
of stripping within the flat Unit B alluvial areas and for a 0.2m to
0.4m depth of stripping within Unit A hillslope areas. A prepared
surface will need to be Dbenched/stepped into the natural slope when
placing fills on slopes exceeding 4H:1V (14°). Fill should be placed in
layers having a maximum loose thickness of 200mm to 300mm depending on
the type of fill and compaction equipment. Each fill layer should be
thoroughly and uniformly compacted to a minimum dry density ratio
(AS1289 5.4.1-1982) of 95% Standard within 2% of Standard Optimum
moisture content.

Residual clay soils and weathered rock excavated during road
construction would be suitablé for use as fill on residential lots if
placed at a moisture content within 2% of Standard Optimum. However,
consideration should be given to the reactivity of clay fills in
relation to potential shrink-swell movements.

4,2.6 - Retaining Walls

Retaining walls should be designed for surcharge loading from sloping
ground and/or structures above the wall. Adeguate subsurface and
surface drainage must be provided behind all retaining walls. Retaining
walls in excess 0f 1.0m in height should be designed by an engineer.

4.2.7 Access/Site Clearance
The subdivision layout should be such that all residential lots have

potential driveway access at a grade of 4H:1V or less. Any required
slope modifications should comply with the above recommendations.
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4.2.8 Drainage and Sewerage Disposal

Stormwater should be prevented from ponding adjacent to structures. All
collected stormwater runoff should be piped into a street or inter-
allotment drainage system that discharges into existing watercourses in
a controlled manner that limits erosion.

Domestic effluent should be connected to.a reticulated sewerage system

or to a pump-out septic system. There should be no on-site disposal of
domestic effluent. -

Dot 2

For and on behalf of
COFFEY PARTNERS INTERNATIONAL PTY LTD



As the client of a consulting geotechnical engineer. you
should know that site subsurface conditions cause more
construction problems than any other factor. ASFE/The
Association of Engineeting Firms Practicing in the
Geosciences offers the following suggestions and
observations to help you manage your risks

A GEOTECHNICAL ENGINEERING REPORT IS BASED
ON A UNIQUE SET OF PROJECT-SPECIFIC FACTORS
Your geotechnical engineering report is based on a
subsurface exploration plan designed to consider a
unique set of project-specific factors. These factors
typically include: the general nature of the structure
involved, its size, and configuration; the location of the
structure on the site; other improvements, such as
access roads, parking lots. and underground utilities:
and the additional risk created by scope-of-sérvice
Himitations imposed by the client. To help avoid costly
problems, ask your geotechnical engineer to evaluate
how [factors that change subsequent to the date of the
teport may affect the report’s recommendations.

Unless your geotechnical engineer indicates otherwise,
do not use your geotechnical engineering report

s when the nature of the proposed structure is
changed, for example, if an office building will be
erected instead of a parking garage, or a refrigerated
warehouse will be built instead of an unreftigerated
one;

¢ when the size, elevation, or configuration of the
proposed structure is altered;

» when the location or orientation of the proposed
struciure is modified;

s when there is a change of ownership; or

¢ for application to an adjacent site.

Geotechnical engineers cannot accept respensibility for
problems that may occur if they are not consulted after
factors considered in their report's development have
changed.

SUBSURFACE CONDITIONS CAN CHANGE

A geotechnical engineering report is based on condi-
tions that existed at the time of subsurface exploration.
Do not base construction decisions on a gectechnical
engineering report whose adequacy may have been
affected by time. Speak with your geotechnical consult-
ant to learn if additional tests are advisable before
construction starts.Note, too, that additional tests may
be required when subsurface conditions are affected by
construction operations at or adjacent to the site, or by
natural events such as floods, earthquakes, or ground
water fluctuations. Keep your geotechnical consultant
apprised of any such events.

MOST GEOTECHNICAL FINDINGS ARE
PROFESSIONAL JUDGMENTS

Site exploration identifies actual subsurface conditions
only at those points where samples are taken. The data
were extrapolated by your geotechnical engineer who
then applied judgment to render an opinion about
overall subsurface conditions. The actual interface
between materials may be far more gradual or abrupt
than your report indicates. Actual conditions in areas
not sampled may differ from those predicted in your
report. While nothing can be done to prevent such
situations, you and your geotechnical engineer can work
together to help minimize their impact. Retaining your
geotechnical engineer to observe construction can be
particulariy beneficial in this respect.

A REPORT'S RECOMMENDATIONS

CAN ONLY BE PRELIMINARY

The construction recommendations included in your
gectechnical enginger's report are prefiminary, because
they must be based on the assumption that conditions
revealed through selective exploratory sampling are
indicative of actual conditions throughout a site.
Because actual subsurface conditions can be discerned
only during earthwork, you should retain your geo-
technical engineer to observe actual conditions and to
finalize recommendations. Only the geotechnical
engineer who prepared the report is fully familiar with
the background information needed to determine
whether or not the report’s recommendations are valid
and whether or not the contractor is abiding by appli-
cable recommendations. The geotechnical engineer who
developed your report cannot assume responsibility or
liability for the adequacy of the report’s recommenda-

tions if another party is retained to observe construction.

GEQOTECHNICAL SERVICES ARE PERFORMED

FOR SPECIFIC PURPOSES AND PERSONS
Consulting geotechnical engineers prepare reports to
meet the specific needs of specific individuals. A report
prepared for a civil engineer may not be adequate for a
construction contractor or even another civil engineer.
Unless indicated otherwise, your geotechnical engineer
prepared your report expressly for you and expressly for
purposes you indicated. No one other than you should
apply this report for its intended purpose without first
conferring with the geotechnical engineer. No party
should apply this report for any purpose other than that
originally contemplated without first conferring with the
geotechnical engineer.

GEOENVIRONMENTAL CONCERNS

ARE NOT AT ISSUE

Your geotechnical engineering report is not likely to
relate any findings. conclusions. or recommendations




about the potential for hazardous materials existing at
the site. The equipment, techniques, and personnel
used to perform a geoenvironmental exploration differ
substantially from those applied in geotechnical
engineering. Contamination can create major risks. if
you have no information about the potential for your
site being contaminated, you are advised to speak with
your geotechnical consultant for information relating to
geoenvironmental issues.

A GEOTECHNICAL ENGINEERING REPORT 1S
SUBJECT TG MISINTERPRETATION

Costly problems can occur when other design profes-
sionals develop their plans based on misinterpretations
of a geotechnical engineering report. To help avoid
misinterpretations, retain your geotechnical engineer to
work with other project design professionals who are
affected by the geotechnical report. Have your geotech-
nical engineer explain report implications to design
professionals affected by them, and then review those
design professionals’ plans and specifications to see .
how they have incorporated geotechnical factors.
Although tertain other design professionals may be fam-
iliar with geotechnical concerns, none knows as much
about them as a competent z=otechnical engineer.

BORING LOGS SHOULD NOT BE SEPARATED

FROM THE REPORT #*

Geotechnical engineers develop final boring logs based
upon their interpretation of the field logs {assembled by
site personnel} and laboraton: evaluation of field
samples. Geotechnical engineers customarily include
only final boring logs in their reports. Final boring logs
should not under any circumstances be redrawn for
inclusion in architectural or other deslgn drawings,
because drafters may commit errors or omissions in the
transter process. Although photographic reproduction
eliminates this problem, it does nothing to minimize the
possﬁ)mty of contractors misinterpreting the logs during
bid preparation. When this occurs, delays, disputes, and
unanticipated costs are the all-too-frequent result.

To minimize the likelihood of boring log misinterpreta-
tion, give contractors ready access to the compiete
geotechnical engineering report prepared or authorized
for their use. (If access is provided only to the report
prepared for you, you should advise contractors of the
report's limitations, assuming that a contractor was not
one of the specific persons for whom the report was
prepared and that developing construction cost esti-

mates was not one of the specific purposes for which it
was prepared. In other words, while a contractor may
gain important knowledge from a report prepared for
another party, the contractor would be well-advised to’
discuss the report with your geotechnical engineer and
to perform the additional or alternative work that the
contractor believes may be needed to obtain the data
specifically appropriate for construction cost estimating
purposes.} Some clients believe that it is unwise or
unnecessary o give contractors access to their geo-
technical engineering reports because they hold the
mistaken impression that simply disclaiming responsi-
bility for the accuracy of subsurface information always
insulates them from attendant liability. Providing the
best available information to contractors helps prevent
costly construction problems. It also helps reduce the
adversarial attitudes that can aggravate problems to
disproportionate scale.

READ RESPONSIBILITY CLAUSES CLOSELY

Because geotechnical engineering is based extensively
on judgment and opinion, it is far less exact than other
design disciplines. This situation has resulted in wholly
unwarranted claims being lodged against geotechnical
engineers. To help prevent this problem, geotechnical
engineers have developed a number of clauses for use in
their contracts, reports, and other documents. Responsi-
biiity clauses are not exculpatory clauses designed to
transfer geotechnical engineers’ liabilities to other
parties. Instead. they are definitive clauses that identify
where geotechnical engineers’ responsibilities begin and
end. Their use helps all parties involved recognize their
individual responsibilities and take appropriate action.
Some of these definitive clauses are likely to appear in.
your geotechnical engineering report. Read them
closely. Your geotechnical engineer will be pleased to
give full and frank answers to any questions.

* RELY ON THE GEOTECHNICAL ENGINEER
FOR ADDITIONAL ASSISTANCE
Most ASFE-member consuiting geotechnical engineer-
ing firms are familiar with a variety of techniques and
approaches that can be used to help reduce risks for ali
parties to a construction project, from design through
construction, Speak with your geotechnical engineer not
only about geotechnical issues, but others as well. to
learn about approaches that may be of genuine benefit.
You may also wish to obtain certain ASFE publications.
Contact a member of ASFE of ASFE for a complimentary
directory of ASFE publications.

* For further information on this aspect reference should be made to "Guidelines for the
Provision of Geotechnical information in Construction Contracts” published by the lastitution
of Engineers Australia, National Headquarters, Canberra, 1987.

Jiid THE ASSOCIATION

OF ENGINEERING FIRMS

il PRACTICING IN THE GEOSCIENCES

88! ! COLESVILLE ROAD/SUITE G106/SILVER SPRING, MD 20910
TELEPHONE: 301/565-2733 FACSIMILE: 301/589-2017

Copyright 1992 by ASF?. Inc Unless ASFE grants specitic permission to do o, duplication of this document by any means whatsoever is expressly prohibited.
Re-use of the wording in this document, in whole of in part. also is expressly prohibited. and may be done only with the express permission of ASFE ot lor putposes
of review or scholarly research.
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descriptive terms
soil and rock

l Explanation

SOtL DESCRIPTIONS

Slassi;imion)of Matarial based on Unified Classification System {refer SAA Site investigation Cods AS1728—1975 Add.
0. 1 Table D1).

Moisture Condition based on appearance of soil

dry Looks and feels dry; cohesive soils usually hard, powdery or friable, granular soils run fresly through hands.

moist  Seil feels cool, darkanad in colour: cohesive soils usuaily weakened by moisture, granular soils tend to cohers, but
one gets no fres water on hands on remaulding,

wet Soil feels coof, darkened in colour; cohesive soils weakened, granular soils tend to cohere, fres water coliects on
hands when remoulding.

Consistency based on unconfined compressive strength {Qu) {generally estimated or measured by hand penastrometer}.

term | vervsott | soft | fiem | stitf [ verystitf] hard |
Ou kPa 25 50 100 00 400
If soil crumbles on test without meaningful result, it is described as friable.
Density Index (generslly estimated or based on penetrometer resutts).
term B {vervioose | toose ! medium dense ! dense__ |very dense |

density index[p % 15 35 65 85

ROCK DESCRIPTIONS

Woeathering based on visual assessment

term criterion
Fresh: Rock substanca unaffected by weathering.
Stightly Weathered: Rock substance affected by weathering to the extent that partial staining or partisl

discolouration of the rock substance usually by limonite has taken placa., The colour
and texture of the fresh rock is recognisable; strength properties are essentially those
of the fresh rock substance.

Moderately Weathared: Rock substance affected by weathering to the extent that staining extends throughout
whole of the rock substance arxd the original colour of the fresh rock is no fangear recog.
nisabie. ’

Highly Weathared: Rock substance affected by weathering to the extent that limonite staining or blesching

affects the whole of the rock substance and signs of chamical or physical decomposition
of individual minerals are usually evident. Porosity and strength may be increased or
decreased when compared t0 the fresh rock substance, usually as a result of the leaching
or deposition of iron. The colour and strength of the original frash rock substance is
no longer recognisgbie.

Extremely Weathered: Rock substance affected by weatharing to the extent that the rock exhibits soil propartias -
i.8, it can be remoulded and can be classified according to the Unified Classification System,
but the texture of the original rock is stilt svident,

Strength based on point load strength index, corracted to 50 mm diameter - 1s(50} (refer 1.5.R.M,, Commission on Standardisation
of Laboratory and Figld Tests, Suggested Methods for Determining the Uniaxial Compressive Strength of Rock Matarials snd the
Point Load Strangth index, Committee on Laboratory Tasts Document No. 1). {Generally estimated: x indicates test result),

ciauifigation extremely low | very low | low [ medium [ high | very high { extremaly hi
Is (50} MPa 0.03 0.1 03 1 3 10

The unconfinad compressive strength is typicaily about 20 x 1550 but the multiplisr may range, for different rock types, fram as fowas 4
to as high as 30,

Defect Spacing
:;?:i':"gwgon {extremely close [veryclose | close | medium | wide | very wide |extremely wide ]
0.03 0.1 0.3 1 3 10

.Defact description usas terms contained on AS1726 table D2 to describa nature of defect {fault, joint, crushed zone, clay
saam [etc.) and charactar (roughmness, extant, coating etc.}:
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Explanation
graphic symbols ‘Sheet 2
soil and rock
SOIL
Asphaltic Concrete or Hotmix Gravslly Clay (CL, CH)
: Concrete Sandy Silt (ML}
¢l Topsoil Clayey Sand (SC}
Fill Silty Sand {SM)
Peat, Organic Clays and Silts (Pt, OL, OH) Sand {SP, SW}
A Clay (CL, CH) Clayey Gravel (GC)
Silt (ML, MH) Silty Gravel {GM)
7/ Sandy Clay {CL, CH) Gravel {GP, GW)
/
/// Silty Clay (CL, CH)
ROCK
:.::::_ Claystone (massive) Limestone Schist
Siitstone {massive} Coal Gneiss
Shale {laminated) Dolerite, Basalt Quartzite
Sandstone {undifferentiated) Tuff Talus
Sandstone, fine grained Porphyry Alluvium
Sandstone, coarse grained Granite :
Conglomerate Pegmatite '
SEAMS
Seam >0.1 m thick
24 (onascale 1:50) |
oo Seam 0.01 m to 0.1 m thick i
{on a scale 1:50) f
INCLUSIONS  (Special purposes only)
i
A A Rock Fragments :ﬁ ; Ironstone Gravel, Laterite }
= =4 Swamp A c?-o\q Shale Breceia in Sandstone
Water Level 9.
Surfaces Known Boundary] ——— -—— «s Probable Boundary| ——— 2 ? Possible Boundary




~~  APPENDIX A"
results of field investigation
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I Pty Lid

engineering log

excavation

sheet ' }

pit no:

TP1

of }

office job no:  10"5%/1

CRIGIION PROPERTLES

pit commenced: #.5.9%

extremely to highly weathered,
orange browm & red browm

client:

principal: pit completed: 4.5.93

proj est: PROFOSED RESIDENTTAL SUBDIVISTON Jogged by: BaS

pitlocetion: [OF 2 BELAR AVENUE, TERRIGAL checkedby: PP

equipment type and model:  CASE S80E BAGCHOE R.L. surface: m

excavation dimensions: 3 m long, 0.8 m wide datum:

z| 8 |& samples, PR material 52|g-|24€ d.‘.""“"'e and

2 g 2| & | tests.ete. ideon | 3| BE |soil tyoe: plasticity or particle characteristics, .g':g % | kP2 additional ebservations

21,53 2le = marves| & | 52 | colour, secondary and minor components £S |88 [ogg0

] SP | Silty SAND, five to medium grained D |(MD) TOPSOIL ﬂ
/] - light grey to grey, some roots =
/ -y
¥ Clayey SAND, fine to medium SLOPEWASH/ALLUVIUM
’ grained, light ovange brovm, —

some sandstone floaters in matrix -

/g -
/ CLAY, medium plasticity, red M St RESIDUAL .
/ brown, orange broun & grey hroawm -
? some gravel -
/ SANDSTONE, finme to coarse grained BEDROK o

— END TEST PIT TPl AT 2.4m

support
“S‘E! ticnburing N nil
N natural expasuce panetration
X existing excavation .----.—l 2 3 o resistanct
BH Batkhoe bucket /._." ¢
ranging to

|B§ ?i:‘:)defzer plade vaater ///A refusal
£  excavator x

10 Jan 78 water level on dute shown
B Se™

water outftow

notes samples and tests
US0 undisturbed sample S0mm

diameter

disturbed sample

standard penelration tasts:
SPT + sample recovered
SPT with solid cone

vane shear

pressuremeter

bulk sample

refusal

classification symbots
and soil description
ased on unified

classification systems

w0y

Pt
-

mojsture

0 dry

M - moist

w wet

Wp plastic limit

SORMCNI LY NN
o%r“‘

consistency/donsity index

very foose
laose

medium dernise
dense

very dense
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engineering log
excavation

office job no:  GOB32/1

Becoming EW Sandstone near. bot.ton)
of pit

client: CRIGHION PROPERTIES pit commenced: 4.5,93
oprincipat: pit completed: 4.5,93
project: PROPOSED RESIDENTIAL SUBDIVISION . logged by: BAS
pit location: LOT 2 BELAR AVENUE, TERRIGAL checked by:  PINP
aquipment type and model: CASE S80E BACKHOE R.L. surface: m
axcavation dimensions: 3 milong, 0.8 mwide datum:
3 notes g ‘§ - g2|eed
=1 2 | samples, 2135 material $olssls 3% Structure and
% g g. B jrests.ere. . depth £1% £ | soil type: plasticity or particie characteristics, 273 g‘;v‘: o'g’a additional observations
% 1 ; 3 3 g o mex;.es % £ X | colour, secondary and minor components g 3183 o_gggr
/] Hl sp | silty SmD, fine grained, light | D TOPSOIL -
/ _ ey, Some roots .
SP- | Silty SAWD, fine to medium SLOPEWASH -
/ grained, light grey, some orange -
; brown, trace clay —
/ SC/CL| ¢layey SAND/Sandy CLAY, fine to | M |MD/O ALIUVIUM n
/ medium grained, medium plasticity <WpiH —
/ orange brown & red brown -
/ 1
/] |8 i
=
/] | |4 -
al -
A1 :
CL | CLAY, medium plasticity, mottled| M |[H RESITUAL o
red brown, orange brown & Light | <Wp -
grey -

END TEST PIT TPZ AT 3.3m

X
4
<

l

natural expasure
existing excavation
Backhoe bucket
bulldazer blade
rippear

axcavator

hand avger
diatube

OIMIBERXZ
> By

wport notes samples and tests classificatlon symbols consistency/density index
timbering N il US0 undisturbed sample 50mm 2nd soil doscription very soft
penatration diameter based on yni?ied g .;?ft
—— ) 2 3 D disturbed sample classification system St “E?:
::,;ing o N dard penetration tests: VSt vary st
atosal N* SPT + sample recoverad motsta H ard
water Nc $PT with solid cone -D--——g!w C!i). friablle
vory loase
=¥ 10 J2n 78 water level on date shown ;1 vf::s:}::::nw' . M maist L laose
water inflow s : W wet MD  medium dense
Bs  butk sample Wp plastic timit D dense
water outflow R refusal p B VO  very dense
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engineering log
excavation

Eﬂffiv et no:
e TP3.
sheet. ] of1

oftice jobno: 065271
client:  (RIGHTON PROPERTIES pit commenced: 4.5,93
orincipai: pit completed:  4.5.93
project:  PROPOSED RESIDENTTAL SURDIVISION logged by: BAS
pit location: LOT 2 BELAR AVENUE, TERRIGAL checked by: PINP
aquipment type and model:  CASE 580E BACKHOE R.L, surface: m
excavation dimensions: 3Im long, 0.8 mwide datum:
g 4 % é
H notes g ‘§ o gé ve s
2 8 |z samgples, vl &3 material S8 |3L1E8E structure and
21 g [z ]westsere 51 B< ]soil type: plasticity or particie characteristics, | &9 |8 % | kPa additional abservations
g i3 S ]Hdepth { G} B E A 5¢ | €€ |oocoo
£l123l5] 2 & metres| = | & & | colour, secondary and minor components ES|38 St
BH / Silty Clayey SAND, fine to medium TOPSOIL/SLOPEMASH
grained, light grey, some _
/ rounded gravel -
/ - CLAY, medium plasticity, orange RESIDUAL —
/ - % brown & red brown -
/ 1.0 _Z —
/ é -
4 Silty CLAY, medium to high EW SILTSTONE -
_5 ? plasticity, light grey -
7 |
T Siltstone, extremely to highly BEEROCK —
weathereq, llght grey & orange -
brown 4
e END TEST PIT TP3 AT 2.2m -

. . . o
K supnort ) nptes samples and tests classification symuols consistency/dansity index
ey T timbering N il US0 undisturbed sample 50mm and soil deseription VS very soft
N naxural exposure penetrstion diameter based on wnified s soft
X existing excavation | ————— V23 unce] ©  disturbed sample classification system, £ fem
8H Backhoe hucket g0 ] N standard penewation tests: e ,,e',,, stift
8  bulldozer blade cefusal N*  SPT + samgple recovered N H hard
R ripper wate Ne SPT with salid cone g&‘";ﬂ ‘F,b friablle
L  very loose
E  excavatar -x—_ U Jan 78 water level on date shown v wncshear M moist L |OO¥=
KA band auger . 7 pressuremerer ¢
. waler inflow w wet MDD  medium dense

07T diatwbe __4 B8s bulk sample W tastic limi o dense

water outllow R refusal p plestic limir VD very dense




283%%;:9?5? Internationat Pty Ltd EBEEEY ' p%,z: T
engineering log 30 1. ! of'l
excavation o ]

office job no: GO652/1 -

client: CRIGHION PROPERTIES pitcommenced: 4 5,03
principat: pit completed:  4.5.93
N project: PROPOSED RESIDENTIAL SUBDIVISION togged by: BAS
! pitlocstion:  TOT 2 BELAR AVEMUE, TERRIGAL checked by: PN
equipment type and model:  CASE 580E BACKHOE . R.L. surface: . m
' excavation dimensions: 3 mtong, 0.8m wide dawm:
§ ' 5 38 ‘
= o - oo
B notes gl . .S|2E222
2] 8 |t samples vwile material 52|2sfj28¢ _structure and ]
ol 2 |of « y =158 . ) . . ESieing additional observations
Z| & |ag |]testsetc _idepth | 3 g-g soil type: plasticity or particle characteristics. 2 TI22 (o8 gc
£ 1 ; 3 v% g o ::e;::es 2| 83 |cotour, secondary and minor components £9 /88 |ege
i BH N SP |Silty SAMD, fime to medium, grey | D MD TOPSOIL/SLOPEWASH .
l some sandstone cobbles.to 100m . . ~
E i) SANDSTONE, fine to coarse grained i BEDROCK . -
; extremely to highly weathered . e e
2 : - ) ]
N END TEST PIT TP4 AT 1.6m R 1 R D
A REFUSAL ON SANDSTONE | _ .. e e e o

i

1

1 '
{
i
.

1

Yy

1

1
.
i
|
1
.
H
i
'
1

<
™ - e—n - - - - —— . - —
(1]
- .
E a pu— - - — - —_— . - y—
b i e
>
H = - -
g a
2 . e e o k. e et e ettt PO
E 2 i e ST T S
2 -
o . . et e o e
=
< - e - . JRRUUURUITON SR R PR
z
& J N S i -
'. e
(%]
[+ - - « - - -
[T}
] 4 ) . N _ -
@ L
o
; upport noies samples and tests classification symbols / y index
o key T timbtring N nil US0 undisturbed sample 50mm 2and soil desceiption V5 very soft
Li N natural exposure penstration diameter based on unified g i n%
8] ®  existing excavation | ———__1 2 3 . D  disturbed sample classificationsystem . { - £ fiem
@[ BH Backhoe bucket % :‘;“;f"“;‘::“ N standard penetration :Zsts: VSt  very stff
C . + ere N o
Flp bt | i | N STL sl | £ i
) A patls 8
&] E  excavator V  vane shear by) molst N ;’MY Q0%
> -3 10 Jan 78 water level on date shown 0058
8| o7 dmwuse s infiow B botk sample. Woower Mo medium donss
© water outflow R refusal ©  plosticlimi VD verydanse
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engineering log
excavation

pit no:

TPS

GOFFEY

2

sheet } of 2

office jobno:  (Q652/1
client: CRIGHTON PROPERTIES pit commenced: 4.5.93
principal: pit completed:  4,5,93
project: PROPOSED RESIDENTIAL SUBDIVISION togged by: BAS
pit location: TOT 2 BELAR AVENUE, TERRIGAL checked by: PP
equipment type and model: CASE 580FE BACKHOE R.L. surface: m
excavation dimensions: 3 miong, 0.8 m wide datum:
c - X o
2 a 8 S -
] notes g% oc|ZE|RES
o s |z samplas, vt 2g material s.g 2. |BE4€ strueture and
Q = == = IR d d
21 5 |85 |essere] . Z | 32 |soil type: plasticity or particle characteristics,{ 2T |55 | kPa additional observations
<t & |& - depth 2E ! Sclt € locoo
£ 1 53 z| 3 © metres| 5 | B & | elour. secondary and minor components €918 |ozge
— = —F
BHV/] N SP [Silty SAMND, fine to coarse grained| D - TOPSOIL —
light grey & grey, some gravel -
/ .
| CH JCLAY, medium to high plasticity, M H RESIDUAL/STOPEWASH
- / orange brown and red brown <Hp
1.0 _/ —
YA
8 / CLAY, medium to high plasticity, i
= -~ / light grey, some orange brown —_
8 Z i
/ 2.0 _% —
'/ 17 _ X
/ i / ]
—/ EW Siltstone ]
/ 7 % some gravel coptent at depth Estone —
/] /
" FMD TEST PIT TPS AT 2.8m N
i - SN Eekts Bl S o—
eary . aolss samples and tests classification symbols consistency/density index
key timbering N il US0 undisturbed sample 50mm antl soil description VS  very soft
N natural exposure penatration diameter based on unified s soft
X existing excavation “‘—“— 2 e roresisence] D Yisturbed sample classification system Sn 1;';‘;“"
BH Backhoe bucket /"" ranging 10 N standard panetration tests: VSt very stiff
blad! N SPT 4+ ) d
B Cpaer ol water 7 ZZa Ne SPT wih solid cone - molsture b fomole
E  excavator X, doe sh V  vane shear M maist VL yery loose
HA  hand auger waiss o oY P pressuremeter Woowe HD  medtum dense
wwates putflow R refusal Wp  plastic limit 30 eee:‘vsedense
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Cofley Partners International Pty Ltd
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engineering log
excavation

pit no:
TP6

sheet | of

1

§u waEeé eréd, orange

ine . to coarsebgrained

OWi

office job no:  GO6S2/1
ctient:  CRIGHION PROPERTIES pit commenced: 4, 5,93
aringipal: pit completed:  4.5.93
project: PROPOSED RESIDENTIAL SUBDIVISION logged by: BAS
pit locatian: 10T 2 BELAR AVE\W, TERRIGAL checked by: PP
squipment type and modet: CASE S80E BACKHOE R.L. surface: m
excavation dimensions: 3 mlong, O‘Bm wide datum:
: : 515
5 notes 28 = B P é-'g 2 § %
= E - samples, © § 3 materjal 5 g E > 88¢ _s.tructure and .
:_9.‘ ,2 §_ 5 | tesis,etc, i depth é_ E’-g soil type: plasticity or particle characteristics, .g"g kS okpgo additional abservations
g_: 123 3 g o metres| & -3 S colout, secondary and minor componsnts £g8/9¢ 9:%88
/] N Silty Clayey SAND, fine to medium| D TOPSOIL/SLOPEWASH
/ grained, grey, some roots .
/ J Silty CLAY, medium to high plasticityM [H *| RESIDUAL _
/ _; é orange brown & red brown -
2 W . -
B 1.0 WY —
3 7
S n pu
o W g .
=
) iig i
. i -
N/
I M BEDROK -

1

1

END TEST PIT TP6.AT 1.7m
REFUSAL ON SANDSTONE

Lt

et oa e bl

=
m
<

l

natural exposure
existing ¢xcavation
Backhoe bucket
butldozer blade
ripper

excavator

hand auges
diatube

IMIBWRZ
a xx

-1 5

1upport
timbering

ponatration v 2 3

\\‘N

water

w3rér inflow

—4“’5!" sutllow

//////:

<X 10 Jan 78 water level on date shown P

oo resistance N

nases samples and tests

nil
diameter

O disturbed sample

::?3;':19 © N°  SPT + sample recovered
Nc SPT with solid cone
V  vaneshear
pressuresmetar
Bs  bulk sample
A selusal

USO undisturbed samgple S0mm

standard penetration tests:

classitication symbols
M&"ﬁ&fl
based on unitied

classification system

meisture
dry

M moist

w wot

Wp  plastic limit

consistancy/dsnsity index

s
F
T
Vst

very soft
soft

firm

stiff
very.stiff
hard
friable
very loose
loose
medium dense
dense

vary dense
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engineering log

pit no:

TP7

sheet } of

excavation

office job no: Gog52/1

client: CRIGHTON PROPERTIES ' pit commenced: §,5.93
principat: pit completed:  4,5.93
project: PROPOSED RESIDENTIAL SUBDIVISION logged by: BAS
pit facation: LOT 2 BELAR AVENUE, TERRIGAL checked by: PINP
equipment type and model: CASE 580FE RACGKHOE R.L, surface: m
excavation dimensions: 3 miong, 0.8 m wide datum:
5 = . &
- 5 >“b -3
5 notes 8= . o5|88 zeg
2] 5 || samples, 185 materfal 52|85 128¢ structureand
2f 2 |8l =2]1%8 . . . . S218=1%p additional observations
£ 3|2 5 § teswsetc, Zidepth | & gz soil type: plasticity or particle characteristics, gg 2elo ogo
- E . [d U H
g 123l2 3 o metres| B | 5 o colour, secondary and minor components E8183 9388
N Silty Clayey SAND, fine to medium - | Topsoit.
grained, srey, hroun
4V Silty CLAY, medium to high : RESIDUAL
N0% plasticity, orange brown & red
%% brown -
3 1.0 _g/
o '1 A/ Gravel fragments near base of unift
2 9%
i SANDSTONE, fine to coatse grained BEDROCK
N A extremely to highly weathered, ,
/ 400 light grey & orange brown
_ FND TEST PIT TP7 AT 1.7m
_ REFUSAL OF SANDSTONE
2.0
- 3.0
suppoct notey samples and tests classification symbols consistancy/density index
key T timbering N nil US0 undisturbed sample S0mm and soil description VS very soft
N natural exposure panwratian diamerer ased on uAitie £ ?ﬂg
X existing excavation | —— 1 2 3 ntance| D Oisturbed sample classification system St sl
8H Backhoe bucléel }/_‘ Pnging 10 RJ, ;‘;{-‘dard pe?etraléog tgsls: \I-’ls' very <tiff
blade M + sampfle recovere . AT
R reper oo e R Ne  SPT with solid cone moisture Fb  frisble
E  excovator X 10u3n 78 thown| Y vane shear ?A ﬁ:gm \IIL ']J:gelocse
HA  hand auger wn:rn ir\flowv:"=r fevelon date g g’el;:“'fnm?:er W wet MD  medium dense
t 2l P T
DT distube -—-{wam outflow Rs ,e”,u,:, o Wp  plastic limit 30 egr"y“dqme
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engineering log
excavation

pit no:

TP8

sheet 1 of 1’

office job no: G0652/1

COPYRIGHTOCOFFEY PARTNERS INTERNATIONAL PTY LYD 1879

client:  CRIGHION PROPERTIES pit commenced: 4 5,93
princigal: pit compieted: 4.5,93
sroject: PROPOSED RESTDENTIAL SUBDIVISION Jogged by: BAS
pit location: [OT 2 BELAR AVENU'E, TERRIGAL checked by: PP
equipment type and model: CASE 580E BACKHOE R.L. surface: m
excavation dimensions: 3 mlong, 0.3 mwide dstum:
o x o‘
5 [ .- g T
= ] = &
I samples, ] .§3 matarial sO|SS|S8E strusturs and
. E| = - . . o= |les i
£ g § g | testsietc] ot |G | BE |soil type: plasticiy or particle characteristics, | 28 '8 kPa sdditional obsarvations
. L) H
£l123l3 g & metces| & | S & |colour, secondary and minos components £8188 888§
PO Tr? — —
BH SP.._ Sil.ty SAND, fine to mediim JOPSOTL.. - - —
. .. |grained, grey.brown e s -
Aal. .. =Y /). CL..ICLAY, medium plasticity;.grey, .. }... 4. e s o e
IR E -V orange brown & red brown b
§ . doo - —|SANDSTOME, - fine .to coarse graimed.f |- oo [ BEIROCK NI
of. ... 4 J1ight grey, orange brown & ved | . ]
1201 . J: —.jbrowm e e e e - B
N 1-1 U 5 W I O R i . 3 I
- —..-|END_TEST..PIT TP8.AT.1.1m - — o]
. . 4 | ... |REFUSAL ON SANDSTONE _ . -
- - — - - - T - —
H '
-t - o f o2 mesa P 1 e - - -
- - R
- - -1 .o " : o amim ey ot
. R DS A . . N SRR P -
- - - . —— bea smb ‘ wortmh dm o - —
pgort potes samples and tests classification symbols eonsistency/damity index
key T vmbering N it U50 undisturbed sample 50mm and toil descriptio. very solt
N natural exposure pensatlan | ‘ diameter based on ¢ “.—ni'nwg oa g ﬂzh
X existing excavation | ———eun 2_3 sonee| O disturbed sample . classification system &t by
BH Backhoe bucket ranging 10 N, dard p fon tosts: Vst very stiff
B bulldozer blade calucel N* SPT + sample recovered molsture A
R rippes watsr Ne SPT with solid cona o dry \FI‘Z. frlabl':o .
€  =xcavawf V  vane shear very loos
HA hand suger -x-::)':::\l:gmnf teeondatestiownd g ol cemerer VM? m&h! hb :'\?\gé?um danss
DT diatube 83 bulk sample Wo plastlc limi D Py
vearer outtiove A refusal P plastic limit VD  vory denss
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engineering log
excavation

pit no:

P9

shaet 1 of}

office jobno:  G0652/1
client: CRIGHTON PROPERTTES pit commenced: 4,5,93
principal: pit completed:  4.5.93
project:  PROPOSED RESTDENTIAL SUBDIVISION togged by: BAS
piticcation:LOT 2 BELAR AVENUE, TERRIGAL checked by: PJNP
equipment type and model:  CASE S80E BACCIOE R.L. surface: m
excavation dimensions; 3m long, 0.8 m wide datum:
c * &
15 c so 4
= [23 > =4
S| [ g | MR
gl £ [zl |samples, o | 35 material Eelss|2gg structure and
[ =1« P~ B Tl H
5 § 8| & | tests.erc. i depth 3 ’ﬁg soll type: plasticity or particle characterittics, .‘-Z-g K] 'g‘ kPa additional observations
g .% $ i“i meF';res £1 8% [colour, secondary and minar components g3 g8 888§
____._J bl T N— - — Ml St b 3 N— —
BY. I8l SB_ {SE1ty SAND, fine to medium .D. 111 M TOPSOIX./SLOPEMASH.. .
. Sl _{erained - i d e ]
- SANDSTONE, fine to coarse.orange D ¥ 1 BEDROCK
ool browm, light grey A ||} I
o e O REFUSAL, ON. SANDSTONE. i ]
; FEND, TEST. PTT_TP9. AT 0.6m i
i e e oo e e e e - s o
447 m—a @ AT . - .. - e . - - L 9} pE——
[
- —_— ——m | P
. - - ——_ : E - -
. U™ PR R U ! : E—
..... » - fo o - .‘—'2"-0-‘ - o—— - - - a— - R Rl -
Jo lifo gl - P W ST I S - R S
...... _ IR . ; v
I PR A D A 3 .
...... A fm et e e :
)
i
support samples and tosts clagsification symbols copsistency/dunsity index
key T tmbaring N nil US0 undisturbed sample 50mm and sall aua_"!lé'ln_n_ VS very soft
M natural exposure penatration dlameter based on unl 5 1oft
X existiog excavation | ——e 1 2 23 : D disturbed sample classiticetion system gt z"ﬁ?
BH Backhos bucket otimgto | N standard penetration tests: VSt very stiff
B bulldozer blade h N* SPT + sample recovered H hard
) rofuss N melstur
R ripper water Nc  SPT with solid cone 6——-—--(—,’ry CI:‘ fr!ablln
vary loote
EIA ::ﬁzv::‘;'er ~F- 10 Jon 78 water tevel on date thown F\’l ‘;::S:I::::"" ‘hs maist L ore ¢
OT distube vester Inflaw 8s  bulk sample W E‘:x it MD - medium denss
—‘(mm outflow R refusal B plastic limi VD very Sume
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engineering log

excavation

COFFEY

pit no:

TP10

sheet 1

of 1

office job na: G0652/1

client: (RICHION FROPERTIES pit commenced: 4,5,93
principal: pit completed: 4.5.93
project: PROFOSED RESIDENITAL SUBDIVISION 10ggad by: BRAS
pit [ocation: Lor 2 BELAR AVEL\UE, TERRIGAL checkad by: PINP
equipment type and model:  CASE 580E BACKHOE R.L. surfaca: m
excavation dimensions: 3 miong, 0.8 m wide datum:
c x &
'_Q,, o .E =9 = ¥
8 notes ols « & ggloeg
e § 4 samptes, o g 3 matorist \5:8 £514 g .dd's.tructurhs and
£1 8 |8 E[™e) gepen { B | BE |0l type: plasticity or particle characteristics,| 33 2% | kPa itional observations
g 12312 g of metres ‘g 3 & {tolour, secondary and minor components g gigs %
- e e e e e ee—
Bl ——|Silty SAND, fine_to_mediun grained] i TOPSOIT, o
. - —dade grey L o
] 5] /1 CLAY, medium plasticity, orange | M RESIDUAL
_ _ % 7 brown,_some.gravel <Hp.
Y 1250 RO -
2 A
A /
- 1,0 _Bi: SANDSTONE, fine to med grnd,org brobn D BFLRQCK
.. END TEST PIT TP10.AT. 1,00
- _ - REFUSAL_QN. SANDSTONE.. _ ...
AU SR = - g
: SRR VR, SRS i
H - —— Cereww  meveme ’
L e i
EE o - i -
[ N H
—san .- TS l ol
o T - ST
t
- -
1upport nptes samplés end tests elessiflcation symbols conskitency/density Index
koy T timbering N nil U50 undisturbod sample S0mm m’;sﬁm”m— vecy soft
N naturs) exposure penatration diameter o s sofc
X oxisting excaustion Tt oreiancs| D -Glsturbed sample classification systsm £ i
BH Backhos bucket /—‘ rangig 10 N dard p ion tests: VSt vary stiff
8  bulldozer blade 7= okl N* SPT + sample recoverad . 0 hard
R ripper gester Zz i Mc SPT with solid cone golsture Fe fﬁg‘?l‘;“ .
£ excavator V' vene shear ver
HA hand auger e ‘V?D‘l':: IZ?I«::W fewlonduteshown] P prassuremeter m mtm ¥io mfum dense
DT distube — Bs  Dbulk sample Wp  plastiz timit o snte
water suttlow R refusal VD  very dense
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engineering log
excavation

pit no:
TP11

sheet of

office job no:  G0652/1
ctient: CRIGHTON PROPERTIES pit commenced: 4 593
principal: pit completed: 4,5.93
project: PROPOSED RESTDENTTAL SUBDIVISION togged byt BAS
pit location: LOT 2 BELAR AVENUE, TERRIGAL checked by: BINP
equipment type and madel: CASE 580E BACKHOE R.L. surface: m
excavation dimensions: 3 milong, Q0.8 m wide datum:
3 < 1IN
= o | 2 bk ] T 5
8 notes glE ) o5|EE|BEE
0 3 |z samples, v 3 - material 'S‘g é > 5% _s‘tructure and
% § § 5 | tests.ete. - depth = ’Eé s0il type: plasticity ar particte characteristics, %‘g 3 O'g’go additional observations
g 123]2 g o merres g g > colour, secondary and minac components £9188 9888
BH / N YV Silty Sandy CLAY, low plasticity TOPSOIL
qﬁﬂ brewn, some roots
1 4%
/ ] / CLAY, high plasticity, red browm | M [ ® RESIDUAL
. and orange brown
/ % ¢ D500 kPa
/ 1.0 —Z
/ 1%
B 7
/| & - /
/\ g //
2 S Siltstone, extremely to highly . | BEDROCK
2 T weathered, light grey & orange ;
/ i brown, some interbedded sandstone
/ to 200mm
/,

3.0

END TEST PIT TP11 AT 2.5m

b3
L]
I~

i

natural exposure
existing excayation
Backhoe bucket
pulldozer biade
ripper

excavatar

hand auger
distube

OIMINWUXZ
P T

suppost
timbering N nil
peneteation i 2 3

N0 resittance
ranging to
relussl

water

¥ 10 Jan 78 water level an dare shown
water inflow

water outflow

notes samples and tests
US0 undisturbed sample 50mm

diameter

disturbed sampie

standard penetration tests:
SPT + sample recovered
SPT with solid cone

vane shear

pressuremeter .
bulk sample

refusal

classification symbols
ang soil description
based on unilled

classification system

moisture
dry
M moist
w wel
Wp piastic limit

consisteney/deansity index

vory soft
soft
F firm
St osutl
VSt wvery stfl
H hard
Fb friabla
V1. very loose
L lonse
MD  medjum dense

dense
VD  very dense
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Cottey Partners International Pty Ltd

pit noO:
ACN 003 692 019 EHEFEY
engineering log L | 12
excavation ——
office job no: G0652/1
client:  (RIGHION PROPERTIES pit commenced: 4,5,93
principal: pit completed: 4.5.93
project: PRCPOSED RESIDENTIAL SUBDIVISION logged by? BAS
pit iogarion: 1LOT 2 BELAR A\':EJ.-\'{J.E, TERRIGAL checked by: PINP
squipment type and model: CASE 580E BACKHOE R.L. surface: m
excavation dimensions: 3 mlong, 0.8 m wide datum:
p :
o < .3 g
= o ] >g = .
] notes s | zj2ec|Ba3
3| & [g|_ |semetes, vl 8% material gelss |58t structure and
& ~ Zz | %A . - . - o= jue it (]
-‘5', g § @ [ Tests,etc. i depth a 'ﬁ-é soil type: plasticity or pa_rucle characteristics, .gg 2a o‘g’go additionsal observations
£1;23l2] 2 = motres| 5 | B & | colour, secondary and minor components gg|eg (2888
B h Siity Clayey SAND, fine grained | M TOPSOIL _
grey,some roots o
Silty CLAY, medium_‘ lasticity, M {H RESIDUAL g
- orange brown and light grey <Wp -
7K g8 1.0 -] —
|18 | :
i | :
SANDSTONE, fine to medium grained) M BEDROCK ]
extremely to highly weathered, -
orange browm & light grey -
2.0
A D TEST PIT TP12 4T 2.0m -
o SLOW RATE OF PROGRESS -
- _—
N -
3.0 4 —
-] -
- —t
- -~
support noles samples and tests classification symbols consistency/density index
key timbering N ait U50 undisturbed sample 50mm snd soil description VS vary soft
N natural expasure penetration diameter based on unified s 50
X eBxisl(‘ing exca;atlorl ——-—-— 2.3 w0 sesivance] ©  diswurbed sample classification system E‘ :g?"
BH Backhoe bucket /‘—q ing 1o N standard penetration tests: VSt very stiff
8 bulidozer blade 77 ranging N*  SPT + sample recovered ., Ho' hard
R rippec warer Z ZZK Nc SPT with selid cone molstore En fri;bl’a
[s]
ﬁA ﬁ:::\gv::f;rer 10 .lm'78 water tevel on dote shown ;,, ;?::s:tr\:::eter M moist L 7:::9 ose
DT diatube water inflove Bs bulk sample W wer ) B‘\D ?eid;:m dense
i water outflow R refusal Wp  plastic limit VD  very dense
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Coffey Pariners Internationél Pty Ltd
ACN 003 692 019

engineering log
excavation

pit no:

P13

sheet 1 of ]

COFEEY

office job no:  G0652/1

client: (RIGHTON PROFERTIES pit commenced:  4.5.93
principai: s pit complated: 4,5.93
project: PROFOSED RESIDENTTAL SUBDIVISION logged by: BAS
pit location; LOT 2 BELAR AVENUE, TERRIGAL chacked by: PINP
equipment type and modet: CASE 580E BACKHOE R.L. surface: m
excavation dimensions: 3 miong, 0.8 m wide datum:
© _ % S
o = .2 by
= ot 2 - BR- R
2 notes ] - = = I~
3 3 sampiles, ';, g.a material g.g -‘?-.5 §§g dd,struc;ur: and
g é ‘é 3 | tests,ete. i depth -,:3 ‘G2 1soil type: plasticity or particle characteristics, %'g ‘g olg,go additional observations
«Q e & < { a3
€ly21 ER R € memres| 5 .3 > colour, secondary and minor components €882 "Ngg
s/l (M sp |Silty SAND, fine to medium grained M fOPSOIL -
/ grey, trace clay, some roots -
/ - CL Sﬂg CLAY, medium plasticity, M H RESIDUAL .
/ %% mottled red brown & orange brown | DWp —
/ 745 some gravel o
; 2 1.0 .:2; ]
/| |8 W :
R -j/ Gravel content increasing with -
/ 2 - /’4 depth -
S SANDSIONE, fine to coarse grained [ M JBEDROCK -
. red_& orange brown
3 EXD TEST PIT TP13 AT 1.7m -
o |REFUSAL ON SANDSTONE —
2,0 —
B -
- ]
3.0 —
4 -
-J —
svpport potes samples and tests classification symbols consistancy/density index
koy timbering Nonl UB0 undisturbed samaple SQmm and soll deseription S very soft
N  natural exposure penetration diameter based on unified ts= :?" i
X $sti cavation 1.2 3 . D disturbed sample classification system & ’
BH Backhoe bucket Tngingta | N standard penetration tesis; VSt very stiff
8  bulidozer blade refussi N* SPT + sample recovered : H hard
R rippes water Nc¢  SPT with saiid cone %“"*"“—;’,y \FI?_ fn‘abll%os
€  excavator V  vane shear . very L]
3? g?“d‘::qe' > :3;;'::‘ ‘szm fovel on dats showo '; g’ ‘:;";;;\‘“?;“ va ::; 4 :ﬁo Imog‘sj(i’um dense
aa —(wem outilow Rs ,eu;u;al P Wp  plastic limit eD 3:3}%;:1”
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Coffey Partners international Pty |id
ACN 003 692 019

engineering log
excavation

GOFFEY

pit no:

TP14 .
sheet 1  of 1

office job no: (065271
client: (RIGHTON PROPERTIES pit commenced: 4 § .93
principal: pit completed:  4.5.93
oroject: PROPOSED RESIDENTTAL SUBDIVISION logged by: BAS
pit 1ocation; LOT 2 BFLAR A\«']".NUE, TERRIGAL checked by: PP
squipment type and model: CASE 580E BACKHOE R.L. suriace: m
excavation dimensions: 3 mlong, 0.8 m wide datum:
< x )
£ > =
2 o |8 Z8|oEs
© notes ol s R oSlecE|lccy
2| & |g| |semboles, af 85 material golsi|agt structure and
gl € |g]|=x Zl%8 - . e 12 2E e additional observations
=| g & I | tests,etc. Zidepth | § g€ soil type: plasticity or particle characteristics, .g Blega ocgo .
o i<l . 9 © N
Zi123[3 3 o mewres] 5 | § o | ¢olour, secondary and minor components £8)88|egge
BH té{ ﬂ Silty CLAY, low plasticity D TOPSOIL ]
/ é CLAY, medium plasticity, mottled | M H RESIDUAL —
5 orange brown & grey brown ~
O " "
SANDSIONE, fine to coarse grained | D BEDROCK -
g highly weathered, orange browm ]
-1 END TEST PIT TP14 AT 1.lm -
., REFUSAL ON SANDSTONE .
— —
2.0 w e
3.0 _J _—
support nptes samples and tests classification symbgls congistency/density index
key timbering N nif UBD undisturbed sample 50mnm and soil description VS very soft
N nstural exposure penatration diameter Based on unifies 3 ?g‘;;
X  existing excavation | ——— 1 2 3 cnsnce] O disturbed sampte classification system St sifr
BH Backhoe buc!éer g/‘—" ool N standard peastrotion tasts: Vbt very sttt
B bulldozer blade N¢ SPT + sample recovere . H hard
A ripper water ZZ it Nc SPT with solid cone mostuce Fo  frisble
€  excavator V  vane shesr b A very
g? g?“d;;’“' -x‘l%‘x’:: ;.7\553'" fovet on date shown gs g‘el‘ks‘;';fn':':;e' W e hlZD oot dense
7] PORETINY
fatu water outFlow R rofusat Wp  plastic fimit 30 g::J%cn’e
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THABL.XE 1L

CLASSIFFICATION OF RISK OF SLOPE
INSTABILILITY

RISK OF EXPLANATION IMPLICATIONS FOR DEVELOPMENT
INSTABILITY
VERY HIGH | Z¥ID3NCZ OF ACTIVZ (R PAST LANDSLIES 43 | UNSUTTABLE FCX  DEVIIOPNINT CNLIES MAJOR
R0CLFACT FATLERE; .,J("‘\Q YT INSTABILITY ¢ GEZOTECENICAL 30X (AN SATISFACTORILY IMPROVE
REARY il 5] THE  STABILITY IRTINSTVE GEOTECHNICAL
i INVEETIGATION ‘iZC:Z‘PV AISK AFTER
| DIVELOPYEN? Ma¥ BT EIGHZR AN YSYALY
| ACCEPTED
HIGH IYIDENCE OF ACTIVE S80Il CREEP 03 AINOR | DSVELOPHENT R" TCTI0NS AND/FOR GEOTSCENICAL
4IPS QR RCCKRACT  INSTABILITY; | WORKS REQUIRED a-GT’.'C‘!h!"?- INVESTIGATION
SIGNIFICANT  INSTABI:ITY MY  OCLUR | NECESSARY. RESK £F7Z2 DEVELCPMENT MAY BE
OURING  AND  AFTER  Z{TRZME  CLIMATE | HIGHER THAN USUALLY ACTEPTED.
CONDITIONS
MEDIUM ZVIDENCE OF FOQSIB‘T S0iL CRSSP 02 4 | DEVELOPMENT 3RSSTRICTIGNR YAV BE REQUIRED.
S"""P §0IL COVERED S3CEZ: SIGNIFICANT | ENGINBERING FRACTICZS SUITABLE TO HILLSIDE
INSTABILITY (AN BZ ZRPECTED IF THZ | CONSTRUCTION  NECESSaRY GEQTECHNICAL
DEVELOPMENT OGES KOT X3¥S DUZ 2CGARD | INVESTIGATION X¥AY B3 N2EBEB. RIS AFTER
FOR THE SI1T% CONBITIONS. DEVELOPMENT GENERALLY X0 HISESR THAN USUALLY
ACCEPTED,
LOwW NG ZVIDENCE OF INSTABILITY OBSERVED; | GOOD ZNGINESZRING FIACTICZS SUITABLE FOR
INSTABILITY NOT EXPECTED UNLZSS XAJOR | RILLSIDE CONSTRUCTIOX REQUIRED. RISK AFTER
SITE CHANGES OCCUR, DEVELOPHENT NCREALLY ACCZPTABLE.
VERY LOW TYPICALLY SHALLOW S80I COVER ¥ITH FLAT | GOOD  ENGEXEERING  PRACTICER  SHOULD BE
T0 GENTLY SLOPING TOPOGRAPEY. FOLLOYED,

THIS TABLE IS AW EXTRACT FROM °GEOTECHNICAL RISXS ASSOCIATED WITH HILLSIDE DEVELOPMENT® AS PRESENTED ¥

TAUSTRALIAN GEOMECHANICS NEWS®,

NUHBER 10, DECEHBER, 1985, WHICH DISCUSSES THE HATTER MORE FULLY.




TABLE 1. CLASSIFICATION OF RISK OF SLOPE INSTABILITY

ASSESSMENT OF RISK

A landslip (or landslide) is a downslope movement of a soil or rock mass as a
result of shear failure at the boundaries of the moving mass. The dominant
movement is lateral and failure takes place over 2 relatively short period.
Soil creep, which is slow and occurs without a well defined failure surface, is
not included as a landslip.

Natural hill slopes are formed by processes which reflect the site geology.
environment and climate. These processes include downslope movement of the
near surface soil and rocks: in geological time all slopes are unstable. The
area of influence of these downslope movements may range from local to regional
and are rarely related to property boundaries. The natural processes may be
affected by human intervention in the form of construction and related
activities.

it is not technically feasible to assess the stability of a particular site in
absolute terms such as stable or unstable. However the degree of risk of slope
movement can be assessed by the recognition of surface features supplemented by
Yimited information on the regional and local subsurface profile and with the
benefit of experience gained in similar geological environments. The degrae of
risk is categorised below.

CLASSIFICATION OF RISK OF LANDSLIP WITHOUT DEVELOPMENT

CLASS XPLANATION

LOW A landslip is very unlikely
MODERATE A landslip is unlikely

HIGH There is some risk of a landslip

CONSEQUENCES OF RILLSIDE CONSTRUCTION

It must be accepted that the risks associated with hillside construction are
greater than construction on level ground in the same geological environment.
The impact of development may be adverse and imprudent construction techniques
can increase the potential for movement.

Australian Standard AS 2870 - 1986 provides a damage classification that
relates to essentially vertical movements of masonry walls and is thus not
directly applicable to hillside movements. In the absence of a suitable

classification for hillside movements the range of damage categories from
negliigible to very severe can be used as a general guide for damage potential
related solely to landslip.

CLASS DEVELOPMENT CONSTRAINTS DAMAGE POTENTIAL
; EXTENT _PROBABILITY
LOW Goed Hillside Practice Slight Very Low
MODERATE Good Hillside Practice and Slight Low
site specific restrictions Moderate Very Low
HIGH No development unless major Moderate High
engineering remedial works Severe Moderate

Damage to structures may occur due to & number of causes additionza)l to that
attributable to landslip. in the absence of a landslip slight damage might be
expected even for good constriction. if a landslip occurs damage would
probably reach at least a moderate level.



TABLE 2

SOME GUIDELINES FOR HILLSIDE CONSTRUCTION

GO0D ENGINEERING PRACTICE

POOR ENGINEERING PRACTICE

ADVICE

GEQTECHNICAL Obtain sdvice from a qualified, experienced geotechnicel comsultant  Prepare detaited plan and start site
ASSBESSMENT at early stage of planning and before site works. works before geotechnical advice,
PLANNING )

SITE PLANNING

Having abtained geotechnical advice, plan the deveiopment with tha
Risk of Inatability and Implications for Development in mind.

Plan development without regard for the
Risk of Instability.

DESIGN AND CONSTRUCTION

pronyeie ——
HOUSE DESIGN

Use flexible structures which incorporate properly designed brickwork,
timber or steel frames, timber or panel cladding.

Consider ute of split lavals.

Use ducks for recreational areas where appropriate.

S
Floor plans which require extensive

cutting and fliling.
Movement intolerant structures.

SITE CLEARING

Retaln natural vegetative whersver practicable.

Indiseriminately clear the site.

Excavate and fill for sita pecess before

ACCESS & DRIVEWAYS Satisfy requirements below for cuts, fills, retaining wells and drainsge.
Council specifications for grades may need to be modified. geotechnicsl advice,
Driveways and parking areas may need to be fully supported on piars.
EARTHWCORKS Retain natural contours wherever pussible.
CUTS Minimise depth. Large scale cuts snd benching.
Suppart with engineered retaining walls or batter to appropriste slope, Unsupparted cuts.
Provide drainage measures and srosion control. Ignore drainage requiraments,
FILLS Minimise height. ; Loose or pootly compactad flil.

ROCK OUTCROPS &
BOULDERS

Strip vegetation and topsoil and key into natural slopes prior to titling.
Use and compact elean fill materials.

Batter to apprapriste slope or support with enginsersd retainlng wall.
Pravide surface drainage and apnropriste subsurface drainege.

Remove or stabifise boulders which may hacoms unstable.
Support rock feces where necessary.

8lock natural. drainage lines.

Fill over exlsting vegetation and topsoil.
Include stumps, trees, vegetation, top-
soil, bouiders, hullding rubbie ete In fill.

Disturb or undercut detached blocks or
boulders.

RETAINING WALLS

Engineer deslgn to resist applied soil and water forces.

Faund gn rnek where practicabie.

Provide subsurface drainage within wall backfill and surface drainage on
slop= above.

Construct wall gs saon as possible after cut/fill operation.

Construct a structurally inadequate wall
such a8 sandstone flagging, brick aor
vareinforesd blockwark.

Lack of subaurface drains and weepholes.

FOUNDATIONS

Support on or within rock where practicable.

Use rows of piers or strip foundations ariented up and doawn slope.
Design far lateral creep pressures.

Backfill foundation excavations ta exclude ingress of surface water.

Found on topsoil, lecse fill, detached
baulders or undercut eliffs.

SWIMMING POOLS

Engineer designed.

Support gn piers to rock where practicable.

Provide with under-drainage and gravity drain outlet whero practicable.
Design for high sail pressures which may develop on uphill sfds whilat
there may he little or mn lateral suppart on downhill side.

DRAINAGE
SURFACE

SUBSURFACE

SERTIC &
SULLAGE

Provide at tops of cut and fitl slopes.

Discharge to strest drainage or aatural water courses.

Pravide generous falls th pravent blockage by siltation and incorporate
silt Lraps.

Line to minimisa infiltrazion and make flexible where possible.

Special structures o disipate energy at changes of slope andfor
direction.

Provide filter around sibsurface drain.

Provide drain behind retaining walls,

Use flexible pipelines with access for maintenance.
Prevent inflow of surface water,

Usually requires pump-out or mains eewer systemsi absorption trenches
may be possible in snme low risk areas.
Starage tanks should be water<tight and adequately founded.

Discharge at top af fills and cuts,
Allow water to pond on bench areas,

Diacharge sullage directly onto and inte
slopes.

EROSION CONTROL &
LANDSCAPING

Controt erosion as thin may lead to instability.
Reveqetate clearsd area.

Failure to observe earthwm-'kx and drain-
age recommendstions when landscaping.

DRAWINGS AND SITE VISITS QRURING CONSTRUCTION

ORAWINGS

SITE VISITS

Building Application drawmgs should be viewed by geotechnicat
consultant,

Site Visits by ronsultant may be apptopriate during canstruction.

BNSPECTION AND MAINTENANCE BY OWNER

OWNER'S
RESPONSIBLITY

Clean drainaqe systesms; repaic hroken joints in drains end

lesks in supply pipes.

Where structural distress is evident seele advice.

1f seepage ohserved, determine cause or ssek advice on conssquances.

This tabls ls an axtraot from GEOTECHMICAL Ri

Newz, Numbar 10, 1983 which discusss the matter mors fully,
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Coffey Partners International Pty Ltd Consuiting Enginesrs in the g ics} sci
descripti di ed | date i
_ escription tawn | approvi ate arawn s CROBHION En“[v drawing no.
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