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1 INTRODUCTION

The Mostyn Copper Group, on behalf of clients, is involved in the planning, design and prospective
development of a new childcare facility at 723-727 Warringah Road Forestville, NSW. A preliminary
geotechnical report in relation to the proposed development was prepared and submitted in September
2020 was prepared and submitted

Mostyn Copper has submitted an S 4.56 modification regarding the development to Northern Beaches
Council, the local government consent authority at interest, for review and approval. Northern Beaches
Council has in turn requested that:
“an addendum letter or revised report is to be submitted addressing any additional impacts or
changes to the recommendations of the original report. This is required as the modified
development includes additional excavation”.

NG Child & Associates has been engaged to coordinate the preparation of the detailed geotechnical
assessment required, including field work and specialist geotechnical input form Martens & Associates.

This document presents the detailed geotechnical assessment undertaken.

2 BACKGROUND

21 SITE LOCATION

Figure 2.1 below provides a road map identifying the site location, which is marked in blue at the
approximate centre of the diagram.

200 M Ll

Figure 2.1 — Location of the Proposed Child Care Centre

The direction of north is towards the top of the diagram, and a scale has been included below. The
prospective development site is 723-727 Warringah Road Forestville, NSW.
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A recent (October 41, 2021) satellite photograph of the site is provided in Figure 2.2, below.

Once again, the direction of north is towards the top of the diagram; a scale has been included below,
and the site area is shown shaded in blue.
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Figure 2.2 — Satellite Photograph of Site Location (October 41", 2021)

NG Child & Associates Page 2 9 November 2021



Detailed Geotechnical Report
Proposed Childcare Centre Development — 723-727 Warringah Road Forestville , NSW

Photographs of the site, including the existing building at the site, are provided in Figures 2.3 and 2.4,
below.

2 ¥ s I
- o

Figure 2.3 — Site and Existing Dwellings Viewed from Warringah Road East to West
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Figure 2.4 — Site and Existing Dwellings Viewed from Warringah Road West to East
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2.2 LOCAL GOVERNMENT CONSENT AUTHORITY & ZONING
The site falls within the Northern Beaches Council local government area.

Relevant local government consents and approvals regarding the site and the proposed development
reside with that Council.

The site area is zoned R2 (“Low Density Residential”’) and is shown at the lower centre of Figure 2.5
below, on the southern side of Warringah Road.

Surrounding land uses are also zoned R2, except for the Warringah Road corridor, which is zoned SP2
“Infrastructure — Road”.

Low Density Residential Infrastructure

Figure 2.5 — Zoning Details

The proposed development site comprises 777723, 725 and 727 Warringah Road Forestville, which are
formally identified as:

727 Warringah Road Lot 1 DP 25050

725 Warringah Road Lot 2 DP 25050

723 Warringah Road Lot 3 DP 25050

NG Child & Associates Page 4 9 November 2021
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3 THE PROSPECTIVE DEVELOPMENT

The prospective development involves the demolition of the existing dwellings at the site, and the

development of a new, purpose designed and built childcare facility.

The project is defined by the plans and drawings included for reference on subsequent pages, as

follows:

Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 3.8
Figure 3.9
Figure 3.10
Figure 3.11
Figure 3.12
Figure 3.13
Figure 3.14
Figure 3.15
Figure 3.16

Figure 3.17

Cover

Site Plan

Proposed Ground Floor

Proposed Level 1

Proposed Level 2

Proposed Roof

Ground Floor Detailed Plan

Level 1 Detailed Plan

Level 2 Detailed Plan

Roof Detailed Plan

Proposed Elevations (North/South)
Proposed Elevations (East/West)
Proposed Detailed Elevations (North/South)
Proposed Detailed Elevations (West)
Proposed Detailed Elevations (East)
Proposed Site Sections

Visualisations
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4 SCOPE & APPROACH

4.1 FIELD WORK & SPECIALIST GEOTECHNICAL INPUT

The geotechnical assessment presented in this report has been coordinated by NG Child & Associates.

Field work and specialist geotechnical input has been provided by Martens Consulting Engineers
(Martens).

The geotechnical findings presented in this report are based on a report provided by Martens, reviewed

by NG Child & Associates. The Martens report is included for reference at Appendix A and provides the
basis for the information presented in Sections 4, 5 and 6 of this covering report.

4.2 PREVIOUS ASSESSMENT

A preliminary geotechnical assessment of the site was previously provided by NG Child & Associates
and Martens and Associates (MA) in September 2020.

Results of this previous assessment, including the Martens input and an overview by NG Child &
Associates were presented in the document Geotechnical Report: Proposed Childcare Centre
723-727 Warringah Road Forestville NSW (NG Child & Associates; Version 2: September 23, 2020).
The previous investigation included twelve boreholes (BH101 to BH109 and BH 111 to BH 113) and
three Dynamic Cone Penetration (DCP) tests (DCP 101 to DCP 105) as illustrated at Appendix B.
Borehole logs from the previous investigation are provided for reference at Appendix C, and DCP test
results at Appendix D.

Results have not been repeated in this report unless integral to this detailed geotechnical assessment.

4.3 INVESTIGATION SCOPE AND LABORATORY TESTING

4.3.1 Field Investigation
Additional field investigations conducted by Martens on 17 September 2021 included:
O Review of DBYD survey plans and buried services search.

a A walkover inspection of the site to review local geology, soil exposures, surface hydrology,
topography and drainage.

Q Drilling of two boreholes (BH201 and BH202) including NMLC rock coring in the central portion
of the site up to a maximum depth of 8.85 metres below ground level (mbgl).

a Collection of soil and rock samples for laboratory testing and future reference.
O One Standard Penetration Test (SPT) was undertaken in BH201 at the 1.0 m depth.
Refer Attachment C for borehole logs.
Rock core photos and borehole explanatory notes are presented in Attachments E and F, respectively.
Investigation locations are shown in Attachment A.
4.3.2 Laboratory Testing
Resource laboratories, a National Association of Testing Authorities (NATA) accredited laboratory,

carried out point load strength index testing on five rock core samples. The relevant laboratory test
certificate is provided in Attachment F.
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5 SUBSURFACE CONDITIONS & GROUNDWATER

5.1 SUBSURFACE CONDITIONS

This investigation revealed the following generalised subsurface units likely underlie an asphalt /
concrete pavement of thickness between approximately 50 mm and 150 mm in BH 201, BH 101, BH
103, BH 108, BH 111 and BH 112, and below ground surface levels across the remainder of the site:

Unit A:

Q Topsoil / fill comprising generally clayey sand / silty sand / gravelly sand with varying densities
and clay / sandy clay with varying consistencies, encountered up to between approximately 0.1
mbgl (BH106) and 1.3 mbgl (BH108). Thicker fill profile is encountered in the central portion of
the site. Fill is inferred to have been placed under uncontrolled conditions for previous site
development and / or levelling purposes.

Unit B: Residual Soil Comprising:

QO B1: Medium dense to dense sand / clayey sand / silty sand, encountered below Unit A up to
between approximately 0.4 mbgl (BH 103) and 2.1 mbgl (BH 111).

Q B2: Firm to stiff clay / sandy clay, encountered below Unit A in the southern portion of the site
up to between approximately 0.7 mbgl (BH 202) and 1.42 mbgl (BH 112).

a B3: Very stiff to hard clay / sandy clay, encountered below Unit B2 in the southern portion and
below Unit B1 in the northern portion of the site up to between approximately 1.7 mbgl (BH 113)

and 2.2 mbgl (BH 102).
Unit C: Weathered Sandstone, Encountered from between 0.7 and 2.2 Mbgl, Typically Comprises:

a C1: Highly weathered, low to medium strength (Class IV ) sandstone encountered up to between
approximately 0.9 mbgl (BH202) and 2.6 mbgl (BH102).

QO C2: Moderately weathered, medium strength (Class Ill) sandstone encountered up to between
approximately 3.4 mbgl (BH202) and 5.1 mbgl (BH201).

O C3: Moderately to slightly weathered, medium to high strength (Class IlI) sandstone
encountered up to investigation termination depths of 6.25 mbgl in BH202 and
a 8.85 mbglin BH201.

Rock classification (Class Il to Class IV ) is based on Pells et al. (1998) for Sydney Sandstone and
Shale.
52 GROUNDWATER

Groundwater inflow was encountered during drilling of BH102 at 0.8 m and 1.6 mbgl, at 0.6 mbgl in BH
112 and at 0.4 mbgl in BH 113.

These groundwater levels are inferred to be perched groundwater located within the interface of residual
soil / fill and within the residual soil.

Given the proximity to Carroll Creek, permanent groundwater may be encountered in the rock profile
below 3.0 mbgl.

The inflow rate into excavation is expected to be low.
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5 DETAILED GEOTECHNICAL ASSESSMENT

5.1 INTRODUCTION

The purpose of this investigation has been to provide a geotechnical assessment of the 723/727
Warringah Road Forestville site, in accordance with the scope and approach described in Section 4.

The soil samples used in this assessment were obtained by truck mounted augur at five locations at the
site, and by hand augur at a further seven location.

Soil bores were drilled to refusal at rock or other resilient sub-surface strata.

52 GEOTECHNICAL ASSESSMENT

5.2.1 Laboratory Point Load Test Results

Laboratory point load strength index test results are summarised in Table 5.1.
Rock core photos are provided in Figures 2 - 3, Attachment D.

Table 5.1 - Point Load Strength Index Test Results

Point Load Strength Index lyjsg

Sample
Borehole Depth (MFa) Rock Strength 2
mbgl
(mbagl) Diometral
1519 041 0.55 5.2-11.0 Medium
EHZ01 4445 0.34 0.3% .8-7.8 Medium
B.3-5.4 1.20 1.50 24.0-30.0 High
2122 0.34 0.51 6.8-10.2 Medium
BHZ02
&.1-62 0.85 1.00 17.0-20.0 Medium to high
Motes:

1. Unconfined Compressive Strength (UCE] of intact material, assuming UCE = 20 x|, o).

Z. strength clossificotion bosed on AS172& [2017).
Test results and observations during rock coring indicate that the bedrock across the site is likely to
consist of highly weathered low to medium strength sandstone up to approximately 2.6 mbgl.
Moderately weathered, medium strength sandstone was encountered up to approximately 5.1 mbgl.
Moderately to slightly weathered, medium to high strength sandstone with some higher strength bands
/ layers was encountered from between approximately 3.4 mbgl (BH 202) and 5.1 mbgl (BH 201) to
maximum investigation termination depth of 8.85 mbgl (BH 201).

It should be considered that testing was carried out on relatively intact core samples.

Engineering properties of the rock mass will be impacted by the presence of the numerous defects and
discontinuities, including weathered and fractured zones in the rock profile.

5.2.2 Material Properties
Material properties inferred from observations during borehole drilling, such as auger penetration

resistance, SPT / DCP and laboratory test results as well as engineering assumptions are summarised
in Table 5.2

Table 5.2 - Soil and Rock Strength Properties
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MAT

100

150

MAT AT
32 15
25 7
28 30
30 200
32 350
34 500

dated clay in a dry
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dependent on rock defect condifion.

&, Cffective elostic modulus (210 %) estimate.

moterals.

5.2.3 Risk Of Slope Instability

Hot cpplicakle, or not recammendad either due to depth or potenticl interncl setflement of

No evidence of former or current slope movement was observed at the site. We consider the risk to
property and loss of life by potential slope instability, such as landslide or soil creep, to be very low
subject to the recommendations in this report and adoption of relevant engineering standards and
guidelines. A detailed slope risk assessment in accordance with Australian Geomechanics Society’s
Landslide Risk Management Guidelines (2007) was not undertaken.

Recommendations presented in this report are provided to mitigate risks associated with potential
excavation instability during construction.

5.2.4 Geotechnical Constraints

The proposed development is inferred to be impacted by the following key geotechnical constraints:

a Existing uncontrolled fill up to approximately 1.3 mbgl (BH 108) is considered unsuitable as
foundation material.

O Variable foundation condition will likely be exposed in the northern (e.g. rock) and southern
(residual soil) portions of the site following excavation and stripping of topsoil / uncontrolled fill.

Q Excavation into medium or higher strength sandstone may require rock sawing techniques prior
to the use of hydraulic rock breaker attachments (e.g. rock hammer).

Q Excavation of pile into medium and higher strength rock band / layer present in the rock profile

may be difficult with conventional piling rig and tools.

5.3 GEOTECHNICAL RECOMMENDATIONS
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Geotechnical recommendations for site development are provided below.

Further general geotechnical recommendations are provided in Attachment G.

5.3.1 Excavations

Proposed basement excavations will encounter fill and residual soils over weathered sandstone.
In light of this, it is anticipated that the following excavation equipment will be required:

O Soils: Soils should be readily excavated using conventional earthmoving equipment. A ‘toothed’
bucket or a ripping tyne (or similar) may be required to excavate Class V rock, if encountered.

Q Low to medium (and higher) strength sandstone: Hydraulic earthmoving equipment, rock
breaker or ripping tyne attachment.

Consideration should be given to the use of rock sawing techniques for excavating low to medium and
high strength sandstone prior to the use of hydraulic hammer equipment to reduce noise and ground
vibrations, especially for excavations within close proximity to the adjacent neighbouring property
boundaries to the east and west of the property.

All excavation work should be completed with reference to the most recent version of Code of Practice
“Excavation Work”, by Safe Work Australia.

5.3.2 Excavation Support

Excavations must be temporarily and permanently battered back / supported / retained to maintain
excavation stability and limit potential adverse impacts on neighbouring properties / structures.

Unsupported excavations deeper than 1.0 m should be assessed by a geotechnical engineer for slope
instability risk.

Where there is sufficient setback between excavation and site boundary, excavations may be
temporarily battered back, provided any adjacent building foundations are located at least 2 m from
slope crest or outside the zone of influence, whichever is greater.
Recommended temporary batter slopes are as follows:

Q 1V :1.5H for fill and residual soil.

Q 1V :0.5H for Class IV sandstone.

Q 4V :1H or Vertical for Class Il / Il Sandstone.
Recommended Permanent batter slopes are as follows:

Q Fill/ residual soil: 1V :2H.

a Class IV Sandstone (low to medium strength): 1V :1H.

a Class lll /1l Sandstone (medium to high strength): 4V :1H.
Recommended batters are subject to inspection and approval by an experienced geotechnical engineer
to confirm adopted batter slopes and to assess any impact on adjacent structures or infrastructure.
Vertical unsupported excavations in Class lll / Il Sandstone should be inspected by a geotechnical
engineer to assess stability of rock face and advice if rock support is required (see section 5.1.3).
Where there is insufficient setback or where it is desirable to minimise deflection due to adjacent
structures, temporary excavation support or shoring should be provided.
Temporary shoring may comprise cantilevered or anchored soldier pile walls with concrete infill panels.
Where retained height of the shoring walls exceed approximately 3.0 m or to minimise wall deflections

(e.g. adjacent to neighbouring structures), consideration should be given to additional structural support
(e.g. internal bracing, tie-back anchors etc.).
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Preliminary shoring or retaining wall design should adopt preliminary earth pressure coefficients
presented in Section 5.2 (Table 5).

Shoring / retaining wall design should also accommodate pressures imposed by a rock wedge with a
failure plane extending at 45° away from excavation base level up to top of rock and surcharge imposed
by piling rig and other equipment.

For cantilevered retaining walls, a triangular pressure distribution may be adopted. Where overburden
soils comprising sand and clay with one row of ground anchor, a trapezoidal pressure distribution should
be adopted to calculate earth pressures on retaining walls.

Temporary shoring walls may be designed to provide long term retention with lateral restraint provided
by basement and ground floor slabs. Should the tie-back anchors be considered to minimise pile length
and wall deflections, consideration should be given to the available space and permission from
neighbouring land owners.

5.3.3 Rock Support
Steeply dipping joints, clay seams and other rock defects may have an adverse effect on unsupported
sandstone face stability and construction safety as well as increased earth pressure on shoring wall due

to rock wedges.

Geotechnical mapping of the excavation should be conducted at 1.5 m depth increments to identify such
features and allow early mitigation of risks of rock face instability.

The presence of adverse jointing, highly weathered rock and clay seams will require shotcreting and /
or rock bolting to maintain stability during excavation.

Rock support should be installed by contractors experienced in ground anchor technology and on
advisement by an experienced geotechnical engineer.

Rock support should not extend beyond property boundaries unless approval has been granted by
relevant property owners or stakeholders.

The actual amount of stabilisation which will be required cannot be quantified at this stage and can only
be determined during inspections.

NG Child & Associates in conjunction with Martens can complete the necessary mapping and provide
advice for possible remediation measures, where required.

5.3.4 Ground Vibrations
During demolition of existing buildings or excavation in low to medium (and higher) strength sandstone

using a rock hammer, vibration management will be required in accordance with AS 2187.2, Appendix
J to ensure no adverse impacts on the surrounding properties and infrastructure.

5.3.5 Dilapidation Surveys

Dilapidation surveys of adjacent structures should be carried out prior to excavation and following
completion of the development.

5.3.6 Site Classification

The site is classified as a “P” site in accordance with AS 2870 (2011), due to presence of uncontrolled
fill and variable ground condition across the site.

A reclassification to “M” and “A” may be possible for all shallow footings founding in at least medium
dense / very stiff residual soil and rock, respectively.

These site classifications are subject to the recommendations presented in this report, the design of
footings in accordance with the relevant Australian Standards and industry guidelines.
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As previously advised by email on October 11, 2021, any shallow footing or foundations tied to any of
the loose fill present at the site would be subject to a “P” classification under AS 2870.

The presence of such fill at the site means that a “P” classification is generally applicable.

The real point is what classifications will apply to footings, shallow foundations or piering tied to the
underlying rock, or in the case of any shallow footing tied to dense/stiff residual soil/rock.

While a “P” classification applies to any loose fill areas, it is assumed that these areas will not (and
should not) be used for foundation purposes, and on this basis “M” and “A” classifications will apply in
the case of the types of strata that will be used for foundation purposes.

5.3.7 Footings and Foundations

Variable foundation material will likely be exposed in the northern (e.g. rock) and southern portions (e.g.
residual soil) of the site due to variable excavation depths.

Suitable foundations are likely to comprise pad or strip footings where competent bedrock is present at
bulk excavation level. Installation of piles may be required where structural load on columns and walls
exceeds the bearing capacity at bulk excavation level.

Itis recommended that all foundations are founded on consistent materials to limit differential movement.
Design parameters for shallow footings and piers / piles are provided in Section 5.3.

We recommend all footings within building footprint are founded within consistent material to minimise
risk of differential foundation settlement.

Alternatively, a lower end bearing capacity should be adopted to limit differential movements.

End bearing capacity values and pile socket length should be confirmed by an experienced geotechnical
engineer during construction stage.

5.3.8 Groundwater & Drainage Requirements

Permanent or ephemeral perched groundwater inflow, if encountered during excavation, is expected to
be to be limited. We expect this inflow can be managed by sump and pump methods.

Appropriate surface and sub-surface drainage should be provided to divert overland flows and collected
groundwater, away from excavations, retaining walls or foundations and limit ponding of water in
excavations or near footings and beneath basement / ground floor slab.

Collected water should be discharged into council approved stormwater systems downslope of the site.

5.3.9 Soil Erosion Control

Removal of soil overburden should be performed in a manner that reduces the risk of sedimentation
occurring in the Council stormwater system and on neighbouring lands.

All spoil on site should be properly controlled by erosion control measures to prevent transportation of
sediments off-site. Appropriate soil erosion control methods in accordance with Landcom (2004) shall
be required.

5.3.10 Earthquake Site Subsoil Class

Earthquake site subsoil is classified as a class “Be (rock)” in accordance with AS 1170.4 (2007).

An earthquake Hazard Factor (z) of 0.08 may be adopted for the site.

5.7 GEOTECHNICAL DESIGN PARAMETERS

Design parameters for footings including earth pressure coefficients for retaining wall design are
presented in Table 5.3.
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These have been estimated from field and laboratory test results in conjunction with borehole derived
soil / rock profile data.

The design parameters assume the base of excavation is free of loose / soft soils or debris and
reasonably dry prior to placement of concrete and approved following inspection by an experienced
geotechnical engineer.

Table 5.3 - Geotechnical Parameters for Soil and Rock Encountered in Boreholes

Shallow
Foolings

Piles / Piers '

ABC 2+ ABC 24 ASFas  Kgs

TOPSOIL / FLL : Clayey SAND / Silty

SAND / Gravelly SAND / CLAY / NA ¢ MNA & NA ¢ 0.42 237 0.59
Sandy CLAY

RESIDUAL: SAND / Clayey SAND /

Silty SAND [medium dense to 200 MNA ¢ NA ¢ 0.31 3.26 0.47
dense)

sR1IiEfoIJDUAL: Silty CLAY [ CLAY (firm to NA s NA s NA ¢ 0.41 0 44 0.58
RESIDUAL: Silty CLAY / CLAY (very

stiff to hard) 250 MNA & 20 0.36 277 0.53
SANDSTONE: Class IV [highly

weathered, low to medium 500 1000 150 NA® NA:® NA ¢
strength)

SANDSTONE: Classlll ([moderately 1000 1500 250 NAs NASs NA s

weathered, medium strength)

SHALE / SANDSTONE: Class i
(moderately to slightly weathered. 2000 3000 300 MNAS  NAS NA ¢
medium to high strength)

Notes:

1. Assuming bored cast in-situ pile.

2.  Allowable end bearing capacity (kPa) for shallow footings embedded at least 0.3 m and piles
embedded at least 0.5 m or 1 pile diameter, whichever is greater, subject to confirmation on
site by a geotechnical engineer of inferred foundation conditions.

3. Allowable skin friction (kPa) below 1 m depth for bored pile in compression, assuming infimate
contact between pile and foundation material.

4. ABC and ASF are recommended based on adopting a reduction factor of @g = 0.4 in
accordance with AS215%9 (200%), typically cdopted in geotechnical practice to limit
settlement to an acceptable level for conventional building structures (< 1% of minimum
footing width).

5. ko = Cosefficient of active earth pressure; k, = Coefficient of passive earth pressure; ko =
Coefficient of earth pressure at rest.

4.  Not applicable.
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5.8 PROPOSED ADDITIONAL WORKS

5.8.1 Works Prior to Construction Certificate
It is recommended that the final design is reviewed by a senior geotechnical engineer to confirm

adequate consideration of the geotechnical risks and adoption of the recommendations provided in this
report prior to construction.

5.8.2 Construction Monitoring and Inspections

It is recommended that the following works are inspected and monitored during construction phase of
the project (Table 5.4).

Table 5.4 - Recommended Inspection & Monitoring Requirements during Site Works
Who to Complete

Scope of Works Frequency/Duration

Inspect excavation retention (shoring. retaining wall,
anchor, rock bolt) installations and monitor associated

performance to assess need for addifional support 2L IR LR HLZET e -
requirements.
Inspect unsupported rock excavation faces to assess - :
E 1.5 m lift MA
stability and additional support requirements. e mi
Monitor groundwater seepage from excavation faces,
if encountered, to assess stability of exposed materials When encountered Builder / MA 1
and need for additional drainage requirements.
Monitor excavation-induced vibrations if excavation of At on-set of
medium or higher strength rock by rock hammer is excavation and as MA
required. agreed thereafter 2
Monitor and analyse excavation-induced ground At on-set of demolition
movement and sefflement including retaining wall and excavation and MA
deflections. as agreed thereafter
Inspect exposed material af foundation / subgrade Prior to reinforcement
level to verify suitability as foundation / lateral support / set-up and concrete MA T
subgrade. placement
Monitor sedimentation down slope of excavated areas. DL_mng ATz EE Builder
rainfall events
Monitor sediment and erosion control structures to After rainfall events Builder

assess adequacy and forremoval of built up spoil.

Notes:
1. MA = Martens and Associates engineer.

2. MA inspection frequency to be determined based on initial inspection findings in line with

construction pragram.
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Detailed Geotechnical Report
Proposed Childcare Centre Development — 723-727 Warringah Road Forestville , NSW

7  LIMITATIONS

This report describes and presents the findings of a detailed geotechnical assessment of the 723-727
Warringah Road Forestville, with specific regard to the proposed development of a childcare facility at
the site in accordance with the plans and drawings presented in Section 3 of this report, which in turn
have formed the basis for an S 4.56 modification regarding the development that has been submitted to
Northern Beaches Council.

The information and advice presented in this document is considered to provide appropriate detail
regarding the geotechnical conditions applicable at the site, subject to limitations imposed by the scope
of the investigation, and the number of investigation points considered

Further geotechnical and structural engineering inspections and assessments should be carried out as

recommended in this report during the final construction stages of the project to confirm relevant site
preparation and construction approaches.

8 AUTHORISATION

This report describes and presents the findings of a detailed geotechnical assessment of the 723-727
Warringah Road Forestville site.

The data presented in this report is considered to be sound for planning, design and construction

planning purposes, subject to the limitations described in Section 7 above, and detailed in this report,
and the recommendations regarding further work presented in Section 5.8 of this report.

PIIIE

Noel Child BSc Environmental (Hons), EIANZ
Principal, NG Child & Associates

9 November 2021
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1 Proposed Development and Investigation Scope

The proposed development detals and investigotion scope are
summanzed in Takble 1.

Table 1: Summary of proposed development and inv estigation scope.

Property 723-727 Waringah Road, Forestrille, H3W [“the site’]

Address

Lot /DP Lotz 1. 2 and 3 in DP 25050 [refar Rgure 1, Attochment A)

Jite Aren Lot 1 [#05.2 m7), Lot 2 [B462.5 m%) and Lot 2 [Z145 md in DP 25050 comprise o
total area of 3933.7 m= (CKE, 2013)

LA Horthern Beaches Counci |'Council’]

Aspescment Zeptechnical gssessment to assist detoiled design of the proposed child care

Purpose cenire and to obtain Construction Certificate [CC) from Cowncil .

Proposed We understand from the proposal plons [Lguid, 2018] thot the propossd

Development development will include:

o Demolition of exdding strectunss on site.

o Construction of g rew child care focility comprising up fo o fhes storey
building with the inclusion of two vnderground levels. This will likely reguine
bulk =xcovafion of approxdmately 7.0 m below ground l=vel imbgl]. The
bulk sxcovation will be imited to the central porion of the site and the
finiched level of the lowest ground floor will be ot 116.0 mAHD.

Proposed sxcavations will be offset opproxmately 1.0 m from westenn site
boundary and 2.0 m from eostern ste boundary. Therefore, propossd
excovations will likely extend into the zone of influence of neighbouring
properties and § or other infrostruchers o the west and =ost.  The zone of
influsnce iz defined by an imaginary line drawn up at 45 from the bos= of the
excovation extending up and away from the bose of the excovation to the
feafwres in guestion [=.4g. property bowndary]. Proposed bulk excovaftions will
be offeet > 7 m from the northem and southern ste boundaries

Previous A preliminary geotechnical osemment was previously condwcted by Borfens

Aspessment and Associates [Ma) ot the site. Results of this omesmment are presented in
MAs letier repord refersnce P2O0TESSICOIVON, doted September 2020 [MA,
20H). The invesigotion incduded twehlre boreholes [BH101 o BH10® and BHIT1
to EH112] and three Dynamic Cone Penefrotion [DCP) tests [DCPI101 fo
DCP105] as shown in Figure 1, Atachment A |refer Attochment B for borehole
logs and Attachment C for DCP resulis). Results have not besn reproduced in
this report unless integral fo our ossessment.

Geotechrical Assessment:

i ; Proposed Child Care Centre -
( rtE I'I 5 T22-727 Wamngah Rood, Foreshville, H3W
P200TEESJROTVOL — Oclober 2021
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2 Investigation Scope and Laboratory Testing

2.1 Field investigation

Additional field investigations conducted on 17 September 2021
included:

o Review of DBYD survey plans and buned services search.

o A wakover nspection of the site to review local geology, sol
exposures, surface hydrology, topography and drainage.

o Driling of two boreholes (BH201 and BH20Z) including NRMLC
rock conng in the central portion of the site up to a Moxdmum
depth of 8.85 metres below ground level (mibgl).

o Colection of sol and rock somples for laboratory testing and
future reference.

o Orne Standard Penetration Test [3PT) was undertaken in BH201
at the 1.0 m depth.

Refer Attachment B for borehole lkogs. Rock core photos and borehole
explanatory notes are presented in Attachment D and Attachment G,
respectively. Investigotion locations are shown in Figure 1, Attachment

A
2.2 Laboratory Testing

Resource loboratones, a Mational Association of Testing Authonties
(MATA] accredited loboratory, camed out point lood strength index
testing on five rock core samples. Laborotory test cerdificates are
provided in Attachment E.

Geotechnical Amessment:

- Propossd Child Care Centre —
(Iﬂé rtens 723-727 Waringah Rood, Forestville, HIW
P2O07BESJROIVOR - Oictober 2021
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3 General Site Details and Subsurface Conditions

Zenernal site detals and investigation findings are summansed in Table
2.

Table 2: Surmmary of general site conditions bosed on desktop review, site walkover and
site inv estigafions.

Topagraphy Within undulating ferain, on the northam side and upper to mid slop= of an
easi-west aligned ridge, approximatety 415 m southeast of Camoll Cresk.

i The site has a north f north westerly aspect with an ovenall grode of betwesn
el opes opproximately 10 Eand 20 %

Aspect,

Hewvation Site elevation ronges betweesn opprosmately 11682 mAHD in the nodbe=n
portion and 125.5 mAHD in the south comer [CNE, 2013).

Expacted Howkesbury Jordstone consisfing of medivm fo cooss-grained guarz

geclogy sandstone, very minor shale and laminate lenses [Sydney 1:700.000 Geological
Sheat 2130, 1=t adifion)

Existing The sxisting sifte developments incdwde:

Cevelopment o Twao storey brick ond clad hous= with metal roof, ottached verandah,

canports, clod gorage, metal shed, concrete hardstands, an in-grownd
swimming pool and timber deck on Lot 1.

o A single storey brick house with file roof, concrete drive way, a metal shed,
brick walls and concrete poth on Lot 2.

o One and two storey brick house with tile roof, ottached veraondah, brick
gorage with file roof. concrete block shed with tile roof. concrete dive
way, tmber pergolos, concrete § block retgining walls, concrets
hardstands [ tenni court and an in-grownd fibro glass swimming pool on
Lot 2.

Vegetation Grozz in the front and bockyards of =ach lot and scotterad tress particulardy
along the eastem and westen site bowndaries.

Crainage Via ovedard flow fo the mordh [ nodhwest infe the council's stomwater
ni=te ork along Warningah Road.

Heighbowing The site is bordered by Wamingoh Road to the north, Forestville public school to
environment the south, concrete driveway followed by one [ two storey residential buildings
to the =ost and one f two storey residentiol buildings to the west of the site.

31 Subsurfoce Condifions

Investigation revealed the folowing genseralsed subsurface units Beelby
underdie an osphalt / concrete povement of thickness between
approximately 30 mm and 130 mm in BH201, BH101, BH103, BH108,
BEH111 and BHINZ and below ground surface levels ocross the
remainder of the site:

Unit A: Topsol [ fll comprsing generally clayey sand [ sty sand f
gravely sand with varying densities and clay [ sandy clay with
varying consistencies, encounfered up to  between
approximately 0.1 mbgl (BH108) and 1.3 mbgl (BH108). Thicker

Geotechrical Asessment:

i Proposed Child Care Centre -
(III& rtens 723727 Waringah Rood, Forestvile, HIW
P20073E45JROTVO2 — Oclober 2021
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fil profie 5 encountered in the central portion of the site. Fil s
infered to have been ploaced under uncontroled conditions for
previous site development and f or leveling purposes.

Unit B: FResidual soil compnsing:

EBl: Medium dense to dense sand / clayey sand [/ sty sand.,
encountered bslow Unit A up to between opproximately
0.4 miogl (BH103) and 2.1 miogl (BH1T11).

BZ:  Firm to stiff clay / sondy clay, encountered below Unit A in
the southem portion of the ste up to between
approximately 0.7 miogl (BH202) and 1.42 mbgl (BH112).

i

Very stiff to hard clay [/ sondy clay, encountered below
Unit B2 in the southem portion and below Unit Bl in the
northem portion of the site up to between opproximately
1.7 mbgl (BH113) and 2.2 mbgl (BH102).

Unit C: Weathered sandstone, encountered from between 0.7 m and
2.2 mbal, typically comprses:

C1: Highly weathered, low to medium strength [Class V)
sandstone encountered up to between approximately 0.9

mbgl (BH202) and 2.4 mbgl (BH102).

C2: Moderotely weathered, medium  strength  [Class )
sandstone encountered up to between approximately 3.4
mbgl (BH202) and 5.1 mbgl [BH201).

C3 Moderotely to slightly weothered, medivm fo  high
strength  [Class [l sondstone encountered wp to
investigation termination depths of .25 mbgl in BH202 and
&.85 mibgl in BH201.

Rock clossification (Closs |l to Class V) s bosed on Pels et al (1998) for
Sydrney Sondstone and Shale.

3.2 Grovndwater

Groundwater inflow was encountered dunng driling of BH10Z2 ot 08 m
and 1.4 mbgl, ot 0.4 mbgl in BHI112 and at 0.4 mbgl in BH113. Thess
groundwater levels are infemed to be perched groundwater locoted
within the inteface of residual soil / fil and within the residual soil
Given the proximity to Camroll Creek, permanent groundwater may be
encountered in the rock profle below 3.0 mbgl. The inflow rate nto
excavation & expected to be low.

Geotechnical Assessment:

i Proposed Child Care Centre —
ﬂﬂé rtens T23-727 Waringah Rood, Forestville, HIW
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4 Geotechnical Assessment

4.1 Laboratory Point Load Test Results

Laboratory point lood strength index test results are surmmansed in Takble
3. Rock core photos are provided in Figures 2 - 3, Attachment D.

Table 8: Point lood strength index fest results.
Point Load Shrength Index |,

hl‘m'. Ues

Depth (MPa) Rock Srength
mbgl) ————— ——  (MRa)
Diameiral Aadal

1.8-1.% o4l 0.55 §.2-11.0 BAemdliurm
BH2D1 £.4-45 .34 0.3 &.6-7.8 Ble=dium

5.2-8.4 1. 20 1.50 24.0-200 High

2.1-2.2 024 a.51 &.5-10.2 BAemdliurm
BH202

a.1-4.2 O.BS 1.00 17.0-200 Medivm to high

Hotes:

1. Unconfined Compressive Strength (UCE) of intact material, asuming UC3 = 20 « b

2. Strength classification bosed on ASIT28 [2017).

Test results aond observations durng rock conng indicate thot the
bedrock across the site i lkely to consist of highly weathered low o
medium strength sandstone up to approximately 2.4 mogl. Moderately
weathered, medium strength sandstone wos encountered up to
approximately 5.1 mbgl. Moderately to sightly weathered, medium to
high strength sandstone with some higher strength bands f laoyers waos
encountersed from between approximately 3.4 mbgl (BH20Z) and 5.1

mbgl (BH201] to moximum investigation termination depth of 8.85 mbgl
(BH201).

It should be considered thot testing wos comed out on relatively intact
core samples. Engineenng properties of the rock mass will be impacted
by the presence of the numerous defects and discontinuities, including
weathered and fractured zones in the rock profie.

4.2 Material Properties

Matenal properties inferred from olbservations durng borehole drling,
such o= auger penetration resstance, SPT J DCP and loboratory test
results as well as engineenng assumptions are summansed in Table 4.

Geotechnical Asmessment:

; Proposed Child Care Centre -
( l"tE ns T23-7Z7 Waningah Rood, Forestville, N3N
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Table & 5Soil and rock strength properties.

TOPSOIL f FLL ' Clayey JAMD [ Silty
A ZAMD [ Gravelly ZAND [ CLAY [ Sandy 17 HAT HA? HA T HA?
CLAY

RESIDUAL: SAND J Cloyey SAND fSilty

= ZAND [medium dense to dense) [ saan il = B
B2 EI.ESID UAL: ity SLAY [ CLAY [frm fo 7 a0 1 25 7
stiff)
B3 RESIDUAL: Silty CLAY J CLAY [very stiff 13 150 5 28 ag
to hard]
ZAMDITONE: Class IV (highly .
= weaathered, low to medium strength) = ok e =1 =l
o FAMNDITOME: Class lll [moderately 2 HAT 150 a3 250

wegthered, medium strength)

ZHALE [ ZAMDAITOHE: Class |l
(=] [mioderately to dighthy w eathenred, ez HAT 250 24 500
medium to high strength)
Holes:
I Assumed ‘uncontrolled” fill and warable in depth ocross the site.
2.  Materigl in-situ unit weight, based on visual amesment [£107%)

2. Undraoired shear srength [ 5 kPa) edimate assuming nomally consolidated clay in a dry
condition

4. Droined cohesion =stimate.

5.  Awerage effective intemal friction angle [+2 9) astimote amuming drained conditions; may be
dependent on reck defect condition

4. Hfective slostic modules (£10 %] estimate.
Mot applicable, or not recommended either duve to depth or potential intemal setlement of
miaferials

4.3 Risk of Slope Instakbility

Mo evidence of former or curent slope movement was observed at the
site. We consider the nsk to property and loss of ife by potential slope
instability, such as landside or soill creep, to be very low subject to the
recommendations in this report and adoption of relevant engneerng
standards and guidebnes. A detaled szlope mk asesment i
accordance with Australion Geomechanics Society's Landside Risk
Management Guideinss (2007) wos not undertaken.

Recommendations presented in this report are provided to mitigate
rsks associoted with potential excavation instabiity durng construction.

Geotechnicol Amessment:

;; Propossd Child Care Centre -
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4.4 Geotechnical Constraints

The proposed development s infered to be impacted by the folowng
key geotechnical constraints:

o Busting uncontrolled fil up to approximately 1.3 mbal (BH108] &
considered uvnsuitable as foundation matenal.

o Vanobole foundation condition wal lkely be exposed in the
northem (e.g. rock] and southem (residual soill] portions of the
site folowing excavation and stApping of topsoll [ uncontrolled
fil.

o Bxcavation intoc medium or higher strength sondstone may
reqguire rock sowing technigues pror to the use of hydraulic rock
breaker attachments (e.g. rock hammer).

o  Bxcavation of ple into medium and higher strength rock band /
layer present in the rock profle maoy be difficult with
conventional pling ng and tools.

Geotechnical Amessment:

i Proposed Child Care Cantre -
ﬁn& rtens 723-727 Waringah Rood, Forestvile, MIW
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5 Geotechnical Recommendations

51 Recommendations

Geotechnical recommendations for site development are provided
below. Further general geotechnical recommendations are provided
in Attachment F.

5.1.1 Excavations

Proposed basement excavations will encounter fill aond residual sois
over weatheraed sandstone.  In ight of this, we expect the folowing
excavation eguipment will be reguired:

o Soils; Sols should be readly excavated using conventional
earthmoving equipment. A ‘toothed' buckst or a npping ftyne
(or similar) may be required to excavate Class WV rock, if
encountered.

o Low to medum [aond higher] strength sondstone: Hydraulc
earthmoving equipment, rock breaker or npping  tvne
attachment.

Consideration should be given to the use of rock sowing technigues for
excavating low to medium and high strength sondstone pnor to the use
of hydrouic hammer sgquipment to reduce nose and ground
vibrations, especialy for excovations within close proximity to the
adjocent neighbbounng property boundanes to the eost and west of the

property.

Al excavation work should be completed with reference to the maost
recent vemion of Code of Proctice 'BExcovation Work', by Saofe Work
Australia.

5.1.2 BExcavation Support

Excavations must be temporarly and pemmonently battered bock f
supported / retained to maintain excavation stakilty and imit potential
adverse impacts on neighbourng properties [ structures. Unsupported
excavations deeper than 1.0 m should be asessed by a geotechnical
engneer for slope instability nsk.

Where therse & sufficient setback between excovation and site
boundary, excavations may be temporanly bottered bock, provided

Geotechnical Ameszmant:
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any adjacent building foundations are located at least 2 m from slope
crest or cutside the zone of influence, whichever = greater.

Recommended temporary batter slopes are as folows:

o 1W:1.5H for fil and residual soil.

o 1V :0.5H for Class |V sandstone.

o 4V:1H or Verical for Class Il / 1| 3andstone.
Recommended Permanent batter slopes are as follows:

o Fill { residual scil: 1V :2H.

o Closs IV Sandstone (low to medium strength): TV :1H.

o Closs I/ 11 5andstone (medum to high strength); 4% :1H.

Recommended batters are subjgect to inspection and approval by an
expenenced geotechnical engineer to confim adopted batter slopes
and to assess any impoct on adiocent structures or infrastructurs.
Vertical unsupported excavations in Class lll / Il Sandstone should be
inspected by a geotechnical engrneer to assess stability of rock face
and advice if rock support 5 required (see section 5.1.3).

Where there i nsufficient setback or where it & desrable to minimise
deflection due to adiacent structures, temporary excavation support or
shonng should be provided. Temporary shofing may  comprse
cantilevered or anchored soldier ple walk with concrete infill pansls.
Where retained height of the shorng walks exceed approximately 3.0 m
or to minmise wol deflections [e.g. adocent to neighbourng
structures], consideration should be gwven to addiional stroctural
support (20, intemal bracing, tie-bock anchor etc). Preliminary
shonng or retaining wall design should adopt prelminary earth pressure
coefficients presented in 3ection 3.2 (Taole 3). Shonsng f retaining wal
design should also accommodate pressures mposed by a rock wedge
with a falure plane extending at 43° away from excavation base level
up to top of rock aond surcharge mposed by piing ng ond other
equipment. For cantieversed retaning wals, a tnongular pressure
distnbution may be adopted. Where overburden soils compnsing sand
and clay with one row of ground aonchor, o tropezoidaol pressure
distnbution should be adopted to calculate sarth pressures on retaining
walks.

Temporary shorng wals moy be designed to provide long temn
retention with lateral restrant provided by basement and ground floor
slabs.  Should the te-bock anchors be corsidered to minimise pile

Geotechnicol Amesment:
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length and wall deflections, consideration should be given to the
avaiable space and permission from neighbounng lond owners.

5.1.3 Rock Support

Steeply dipping joints, clay seams and other rock defects may haove an
adverne effect on unsupported sandstone foce stability and
construction safety oz wel os increased earth pressure on shorng wall
due to rock wedges. Geotechnical mopping of the excovation should
be conducted at 1.3 m depth increments to identify such features and
alow eardy mitigotion of nsks of rock face nstability. The presence of
advere jointing. highly weathered rock and clay seams will require
shotcereting and f or rock bolting to maintain stability dusng excavation.

Rock support should be installed by contractors expenenced in ground
anchor techrology and on advesement by an  expensnced
geotechnical engineer. Rock support should not extend bevond
property boundanes unless approval has been gronted by relevant
property owners or stakeholders. The actual amount of stabisation
which will be required cannot be guantiied ot the stage and can only
be determined durng inspections. MA can complete the necessary
mapping and provide advice for possiole remediation measures, where
required.

5.1.4 Ground ¥ibrotions

Dunng demolition of exsting buldings or excavation in low to medium
[ond higher] strength sandstone using a rock hammer, vibration
management will be required in occordance with AS 2187 2, Appendix
J to ensure no advermsse impacts on the sumounding properties and
infrastructure.

5.1.5 Diopidation Surveys

Diapidation surveys of adjocent structures should be camed out pror
to excavation and following completion of the development.

5.1.6 Site Claossification

The site i clossified as a “P" site in occordance with AS 2870 (2011), due
to presence of uncontrolled fil and varnabkle ground condition across
the site. A reclossfication to “M" ond “A" may be possiole for al
shallow footings founding in ot least medium dense / very stiff residual
soil and rock, respectively.

These site clossifications are subject to the recommendotions presented
in thiz report, the design of footings In occordance with the relevant
Australian Standards and industry guidelines.

Geotechnical Amesomant:
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5.1.7 Footings and Foundations

Wanable foundation matenal will kely be exposed in the nothem (0.
rock] and southem portions (e.g. residual soi) of the site due to vanable
excovation depths. Sutable foundations are lkely to compnse pad or
stip footings where competent bedrock i present at bulk excavation
level. Instalotion of piles may be required where structural lood on
columns and wals exceeds the beanng copocity ot buk excavation
level. We recommend that all foundations are founded on consistent
matenals to imit differential movement. Design parameter for shallow
footings ond piers f piles are provided in Sechion 5.2 (Takle 3).

We recommend all footings within building footpant are founded wathin
cornsistent matenal to minimise sk of differential foundation settlement.
Altematively, a lower end bearng copacity should be adopted to Imit
differential movements. End beanng capaocity values and pile socket
length should be confimed by an expenenced geotechnical enginesr
dunng construction stage.

5.1.8 Groundwaoter [ Drainoge Reguirements

Permanent or ephemeral perched groundwater inflow, if encountered
during excavation, & expected to be to be imited. We expect this
inflow can be manoged by sump and pump methods.

Appropnate surface and sub-surfoce drainage should be provided to
divert overdand flows ond colected groundwoter, owoy  from
excavations, retaining walks or foundations and limit ponding of water in
excavations or near footings and beneath basement [ ground floor
slab. Colected water should be dscharged into council aopproved
stormwater systems downslope of the site.

5.1.9 Soil Erosion Control

Removal of sol overburden should be perfommed in a manner thot
reduces the nsk of sedmentation occumng in the Counci stommwater
system and on neighbounng londs. Al spoil on site should be properly
controlled by ercsion control meosures to prevent tronsportation of
sediments off-site. Approprote sol ercsion confrol methods in
accordance with Landcom (2004) shal be required.

5.1.10 Earthguake Site Subsoil Class

Earthguaoke site sulbsol i clossified oz a class ‘Be (rock)’ in occordance
with AS 11704 (2007). An sarthguake Horard Factor (z] of 0.08 may be
adopted for the site.

Geotechrical Ameszmeant:
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£.2 Geotechnical Design Parameters

Design parameters for footings including earth pressure coefficients for

retaning wal design are presented in Table 5. These have been
estimated from field and laoboratory test results in conunction with
borshole derved sol [/ rock profle data. The design porometers

assume the base of excavation is free of loose [ soft soils or debns and
reasonakly dry pror to plocement of concrete ond approved folowing
inspection by an expenenced geotechnical engineer.

Table 5: Geotechnical parameters for soil and reck sncountered in boreholes.

Shallow
Foolings

Flles / Plers "

ABC L4 ABC24  ASFas

TORSOIL [ FILL : Clayey ZAMD [ Silty

SAMD  Gravelly SAND | CLAY | BLA HA s HA & 0.42 237 Q.59
Sandy CTLAY
REZIDUAL: Z3AND / Clayey JAND J
dilty SAND [medivm dense to 200 HA & HA & o3l 225 047
dense)

- e §
iﬁ;!nw" S LR T Ha e HA Mas 041 &6 058
RESIDUAL: Jilty CLAY [ CLAY [wery - -
sfiff b hard] 250 HA s 20 038 277 0.52
SAHDETOME Class IV |highhy
weathered, low to medivm 500 1000 150 T T MA &
shrength)
SAMDETOME Class Il [moderabehy - -
weathered, medium strength) it I =l s 2 it
SHALE /SANDITOME: Class
|moderataly to shightlyweothened, 2000 2000 300 HAs HAS HA &

medivm to high strengthi)

Notes:

2.

wn

Assuming bored cost in-sitw pile.

Allowable end bearing capocity [kPa) for shallow footings embedded at least 0.3 m and piles
embedded ot least 0.5 m or 1 pile diometer, whichever iz greater, subject to confim ation on
site by a geotechnical =nginesr of inferred foundation conditions.

Allowable skin fiction (kPa) below 1 m depth for bored pile in com presson, aseming intimaote
confoct between pile and foundation matesdal

ABC ond ASF are recommended bosed on odopfing o reduction foctor of @g = 0.4 in
aoccordance with A32159 [2009), typically odopted in geotechnical proctice to imit
settlement to an acceptable level for conventional bwiding structures [< 1% of minimum
footing width).

kz = Coefficient of aclive earth presswre; ky; = Coefficdent of passive esarth pressure; kp =
Coefficient of earth presswene af rest.

Hot applicoble.

(mértens
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6 Proposed Additional Works

6.1 Waorks Prior to Construction Cerfificate

We recommend that the finol design & reviewed by a senior
geotechnical engineer to confim adeguate consideration of the
geotechnical nsks and adoption of the recommendations provided in
this report pror to construction.

6.2 Construction Monitoring and Inspections

We recommend the folowing 5 inspected and monitored durng
construction phase of the project (Table &).

Table &: Recommended nspection [ monitoring requirements duwring site works.
Scope of Works Frequency /Duralion Wheo lo Complele

Inspect excavation retention [shoring, retaining wall,
anchor, rock bolt) installation: and monitorassociated

performance to ossess nead foradditional support i FEE
requirements.
Inspact ursupported rock excavation facs:s to ossess Every 1.5 m i MA

stability and additional support reguirem ents.

Menitor groundwaoter seepage from excovation faces,
if amcounterad, fo assess stabilty of exposed matberials When encowntersd Basilder §f LA
and need for odditional droinoge reguirements.

Mignitor excavation-induced vibrotions if excavation of At on-set of

mizdivm ar higher strength rock by rock hammer iz axcavation and as AR
required. agreed thereafter 2

Monitor and aonalyse excovation-indvced grownd At on-se=t of demolition

movemant and setlameant including retaining wall and sxcavation and AR
deflections. as agre=d thereafter

Inspect expose=d maoterial ot foundafion [ subgrode Prior to reinforcement

law e to varify suitability as foundation ! loteral suppart | set-up and concrete IAA
swbgrode. plocement

Crurimg amd affter

rainfall avant: Builder

NMionitor sedimentation down slope of excovoted areas.

Monitor sediment and erosion control strectures to

Aft jiinfall mvant Build
assess adeguacy and for removal of built wp spoil. e st pias

Heodes:
MA = Maortens and Associates engineer.

2. MA inspection frequency to be detemined based on inifiol ingpection findings in line with
construction program.

Geotechrical Asessment:
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APPENDIX C
Test Borehole Logs

CUENT | Ghid and Assocates COMMENCED | 25082000 COMPLETED | 2608200 REF BH102
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APPENDIX C
Test Borehole Logs

CLIENT | Chid and Associates COMMENCED | 2Suanmo COMPLETED | 2608020 REF BH103
PROJECT | Geotechnical ivestigation LOGOED BVK CHECKED ¥
- 10F 1
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APPENDIX C
Test Borehole Logs
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APPENDIX C
Test Borehole Logs
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APPENDIX C
Test Borehole Logs
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Dt 10F 1
312 rcar RETATON |2
STE r23 1 Warmngah Rd, Forestvilie, NSW QEQLOOY bty Sandston VEGETATION | Pavenant oD pAsOTass
EQUIPMENT Rand Auger EASTING 151.2131 R SURFACE | 1206 paTUM | AHD
EXCAVATION DIMENSIONS | 575 frem x 0160 se Sagty NORTHING |54 7808 ASPECT NaT suoPE | w.26%
Driling Sampling Fleld Matorial Description
[
Ew gl 8 I» 8 i Z
L% S oR 2 8% wEf STRUCTURE AND
8 % ” 2 FIEL O TEST 5 Q=8 SOLROCK MATERIAL DESCRIPTION v r o ADOCTIONAL
sl & =3 gl € 2% G oley OBSERVATIONS
E ﬁ"’ < .‘,i DEPTH) S s % r.é § i
B 2|82 | ¥ EP b33
T30 B0 N T U R s
a,g—' ] BC | TOPSOL. Clrpmy SAND: fre in medium grained, derk brown 3
=] CTechkgweeaces o o o I mearse b
L - %) Clymy SAND, S & i goaind, Brown b (s Drowe 4
< & Bce AL o oot
b E 7 QA1 DO.S0m 3 0 MO 1
-] B wd
T =z 045 ans D )
e dﬁ—m D550 0050 m ) Sacoming whits 1o fuin iy -
0%0 |08=3D05Sm
E nche Termmirted o 0 69 o QLS Faned Augee redisd o e s vary
N v 0 Mo aiengDh sndeions ((osstin g
forades )
4 4
10— -
5] -
s 7 o
3 20— -
g - 4
i B 4
i i 4
4
= N g
: 25 1
8 4 4
H
H 7 4
- B 4
H . ]
H 30— N
1 i 4
H
] i ]
. |
E - E
- 1 4
] 15— 4
: ] !
i
8 - 4
[
- - -
i - !
S
' 40— —
¥ | 4
-
E 1 p
= - J
2
: . 4
45— -
4 4
.
4 4
£ EXCAVATION LOG YO BE READ N CONJUCTION WITH ACOOMPANYING REPORT NOTES AND ABBREVIATIONS
=
g MARTENS & ASSOCIATES PTY LTD . .
- mé t it 201 20 Cacegn St Hesraby, NSW 2977 Ausrate Engineering Log -
rtens Prone: (02) 9476 9509 Fax: {02) 9476 2757
o s A masmatane com. s WES. 100w mariens. com BOREHOLE

NG Child & Associates Page C - 10 9 November 2021



APPENDIX C
Test Borehole Logs

CLUENT | Chid and Associates COMMENCED | 250820 COMPLETED | 25080000 REF BH107
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APPENDIX C
Test Borehole Logs
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APPENDIX C
Test Borehole Logs
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APPENDIX C
Test Borehole Logs

CLENT | Chid and Assocaites COMMENCED | 28082200 COMPLETED (26082020 REF BH111
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APPENDIX C
Test Borehole Logs

CLIENT | Chid and Assocates COMVENCED | 25082000 COMPLETED | 26maz0m REF BH112
PROJECT | Geotechnical investigation LOGCED EVK CHECKED F
et tOF t
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APPENDIX F
Laboratory Test Certificate

L reEesource

Customer: Martens & Associates Phy Lid

Project: P2D0TEBE

Location:

Sampling method: Tested as received

723-T2ZT Wamingah Road, Forestville, NSW

Test Report
Job number: 21-0107
Report number: 1
Page: 1of 1

Point Load Strength Index

Test method(s): A5 £133.4.1 Clause 3.2, 3.3

Results
Laboratory sample no. 25520 25521 25522 25523 25524
TEBGBHI01! TERGBH201! TEAGBH201! TaagEH20 Tasa/BH202
Customer sample no. 1818 4445 8384 21-22 6.1-6.2
Sample depth 1.8-1.8m 4.4-4 fm B.3-3.4m 2.1-23m 6.1-6.2m
Date sampled 170952021 1709021 170872021 17082021 170872021
Date tested 3009021 3009z SNDEA021 30VDe2021 30/0a2021
Lithological description SANDSTOME SANDSTOME SAMDSTOME SAMNDSTOMNE SANDSTONE
Diametral
Muoisture content condition Moist Muoist Moist Moist Muoist
Nature of weakness planes Laminated Laminated Laminated Laminated Laminated
Specimen size
Length {mm) 140.0 166.0 1650 1730 1780
Diameter (mm} 513 50.5 515 51.1 51.5
1, (MPa) 041 0.34 1.2 034 084
lysey (MPa) 041 0.34 1.2 034 0.85
Failure mode Parallel to Laminas Parallel to Laminae  Parallel to Laminae  Parallel to Laminae  Parallel to Laminas
Axial
Moisture content condition Moist Moist Moist Moist Muoist
Nature of weakness planes Laminated Laminated Laminated Laminated Laminated
Specimen size
Height {mm}) 48,8 40.7 385 40.3 43.3
Diameter (mm} 513 50.5 515 51.1 51.5
I, (MPa) 052 0.38 1.3 050 1.0
Lyosey, (MPa) 035 0.38 1.3 0o 1.0
Failure Perpendicular to Perpendicular to Perpendicular o Perpendicular to Perpendicular to
Laminae Laminae Laminae Laminas Larrinas
Hotes:

Approved Signatory: ﬁﬁ-ﬂﬁ C. Greely

7\
NATA

A"

TECHMICAL

TECHMCAL  ACcredied for compliance wit EB00IEC 17025 - Testing.

Date: 111052021

WATA Accredied Laboraiony Number: 17982

Lert PARE R

NG Child & Associates

Page F -1

9 November 2021




APPENDIX G

General Geotechnical Recommendations



APPENDIX G
General Geotechnical Recommendations

Recommendations

nt Recommendations About Your Site (1 of 2)

These general geotechnical recommendafions have been prepared by Martens to help
vou deliver a safe work site, fo comply with yvour obligations, and fo deliver your project.
Mot all are necessanly relevant to this report but are included as general reference. Any
specific recommendations made in the report will ovemde these recommendations.

Batter Slopes

Excavations in soil and exremely low to very low
strength rock exceeding 075 m depth should e
pattered bock at grades of no greater than 1
Verfical (V) : 2 Horizontal [H) for fermoorary slopes
[unsupported for less than 1 month) and 1V : 3 H for
lomger term unsupporied slopes.

Verfical excovation may be camied cut in medium
or higher strength rock, where encountered, sulbject
to inspection and confirmafion by o geotechnical
engineer. Long term and short ferm unsupported
patters should be protected against erosion and
rock weathering due to, for example, stormaater
rurn-off.

Batter angles may need o be revised depending
on the presence of bedding portings or adversely
ofented joinfs in the exposed rock, and are sulbject
to  on-site inspecfion and confirnation by a
gectechnical enginesr. Unsupported excavations
deeper than 1.0 m should be asesed by a
gectechnical engineer for slope instalkility risk.

Any excovated rock foces should be inspected
during consfruction by a gectechnical engineer to
determine whether any additional support, such as
rock kbolis or shotorete, @ reguired.

Earthworks

Exposed rock faces and locse kboulders should be
monitored  fo assess risk of block J boulder
movernsnt, porticularly os a result of excovation
vibrations.

Subject to any specific recommendations provided
in this report, any fill imporfed fo site i o comprise
approved materal with mosdmum parficle size of
two thirds the final layer thickness. Fll should be
placed in horzontal layers of not more than 300 mm
loose thickness, however, the layer thickness should
e appropriate for the adopted compaction plant.

Foundations

Earthworks should be camied out following rermoval
of any unsuitaible materals and in accordance with
AZ3TFE (2007). A guolfied gectechnical engineer
should inspect the condifion of prepared sufoaces
to msess suitakility as foundafion for future fill
plocernsant or load applicafion.

Earthworks  inspections and compliance  testing
should be comied out in accordance with Secfions
5 and & of AS3T?E [2007], with testing to be camried
out by o Mational Associotion of Testing Authorities
[MATA) occredited testing lakboratory.

Excavations

All exposed foundations should ke inspected by a
peotechnical engineer pricr to footing construction
to confim encountered condifions sofisfy design
assumpfions and that the base of all excovations i
free from loose or softened maoteral and water.
Waoter that hos ponded in the base of excavafions
and any resultant softened matenal s to be
removed prior to footing construction.

Footings should be constructed with minimal delay
following excavation. § a delay in construction &
anficipated, we recommend placing a concrete
klinding loyer of at least 50 mm thickness in shallow
footings or maoss concrete in piers [ piles to profect
exposed foundations.

A geotechnical engineer should confirn any design
bearing copacity wvalues, by further assessment

during construction, as necessary.

Shoring - Anchors

Where there is a reguirement for either soil or rock
anchors, or soil naing, and these structures
penefrate past a property boundary, oporopriote
permission from the adjcining land owner must be
ciotained prior to the installation of these structures.

Shoring - Permanent

Al excovation work should be completed with
reference fo the Work Health and JSofefy
(Excavation Work] Code of Practhice [2015), by Safe
Waork Australio. Excavafions intfc rock may be
undertaken as follows:

1. Edrermely low fo low sirengih  rock -
conventional hydraulic earthmoving
equiprment.

2. Medium strength or stronger rock - hydrauic
earthmoving equipment with rock hammer or
ripping tyme attachment.

Permanent shorng fechrigues may be used as an
alternative fo temporary shofing. The design of
such structures should be in accordance with the
findings of this repot and any further tesfing
recommended by this report. Pesmanent shoring
may include [out not be limited to] reinforced block
work walls, configuocus and semi configuous pile
walls, secant pile walk and scldier pile walks with or
without reinforced shotcrete infil ponek.  The
choice of shoring system will depend on the type of
structure, project budget and sife  specific
peotechnical condifions.

Permanent shoring systems are to be engineer
designed and backilled with suitakble granulor

NG Child & Associates
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n
_orlnni Recommendations About Your Site (2 of 2) g

material and free-draining drainage  matedal.
Backfill should be placed in maxdrmum 100 men thick
layers compocied using a hand operoted
compactor. Care should be taken fo ensure
excessive compaocfion stresses are not fransfered
to retaining walls.

Shoring design should consider any surcharge
loading from sloping f roised ground kehing shodng
structures, ve loads, new sfructures, consfruction
eguipment, backfill compaction and static water
pressures. Al shoring systems shall ke provided with
adeguate foundation designs.

Suitaicle drainoge measures, such as geotexdile
enclhozed 100 mm agriculiural pipes embedded in
free-draining growvel, should be included to redirect
water that may collect behind the shoring structure
to a suitakle discharge point.

Shoring - Temporary

ing engineers

To limit viorations, we recommend limiting rock H%
hammer size and set frequency, and setling the Lg
hammer parallel to bedding planes and along

defect planes, where possible, or as advised oy a),
geotechnical engineer. We recommend lmiting
vilration peok particle velocities [PPY) coused oy
construcfion  equipment or resulfing from
excavafion at the site to & mm/s (A5 21872, 2004,
Appendix J).

Waste - Spoil and Waler

In  the oakbsence of providing occeptakle
excovafion lbatters, esxcovaftions should be
supporfed by suitably designed and installed
ternporary shoring [/ retaining structures to Bt
lateral deflection of excovafion faces and
associated ground surface setlements.

Soil Erosion Confrol

Soil to be disposed offsite should be classified in
occordance with the relevant State  Authorify
guidelines and requirements.

Any collected waste stormwater or grounchwoter
shiould alzo be tested price fo dischorge to ensure
contaminant  levels [(where applicable] are
approprate for the nominated dischorge locofion.

MA can complete the necessary classification and
testing if reguired. Time allowance should be made
for such tesfing in the construction program.

Water Manogement - Groundwater

Removal of any scil owerourden should be
perfarmed in a manner thot reduces the sk of
sedimentation cccuring in any formal storrmaater
droinage system. on neighbowing land and in
receiving waters.  Where possible, this may be
achieved by one or more of the following means:

1. Maintain vegetation where possicle
2. Disturic minimal areas during excavafion
3. Revepetate disturbed areas if possicle

All spoil on site should be properdy confrolled by
erosion confrol measures to prevent fransportation
of sediments offsite. Appropriote scil ercsion control
methods in accordance with Landcorm [2004] shall
e reguired.

Trafficability and Access

If the proposed works ore liksly to inferssct
ephemeral or permonent groundwater levels, the
managermsent of any potentfial acid scil drainage
shiould be considered. I groundwater takbles are
likely to oe lowered, this should be further discussed
with the relevant State Government Agency.

Water Manogement - Surfaoce Water

Corzideration should be given to the impact of the
proposed works and site sukbsurfoce conditions on
trafficakility within the site =g, wet cloy scils will
lead to pocr trafficakility by tyred plant or vehicles.

‘Where site access is ikely to be affected by any site
waorks, construction staging should be organised
such that any impacts on adequate acces are
minimized o pest s possikle.

Vibration Management

All surface runcff should be diverted away from
excavafion oreas dwing consfruction works and
prevented from occumulating in areas surcunding
any retaining structuees, footings or the obase of
excavafions.

Any collected surface water should be discharged
into a sutable Council approved drainage system
and not adversely impact downslope surface and
subsurface conditions.

All site discharges should be passed through a filter
material pror fo release. Sump and pump methods
will generally be suitable for collection and removal
of accumulated surfoce water within any
excavafions.

Confingency Plan

Where excovation i o be extended info medium
or higher sfrength rock, care will be required when
using a rock harmmer to limit potential structural
disfress from excoavation-induced vibrations where
nearioy structurss may be affected oy the works.

In the event that proposed development works
cause an adverse impact on geotechnical hazards,
overall site stakity or adjocent properties, the
following actions are to be undertaken:

1. 'Waorks shall cease immediately.

2. The nature of the impact shall b2 decumented
and the reasonis) for the odverse impoct
investigated.

3. A gualified geotechnical engineer should be
consulfed to provide further advice in relation
to the issue.

NG Child & Associates
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APPENDIX H
Geotechnical Explanatory Notes

mporiant Information About Your Report (1 of 2)

These notes have been prepared by Martens fo help yvou inferpret and understand the
limitahons of vour report. Mot all are necessanly relevant to all reports but are included as

general reference.

Engineering Reports - Limitafions

The recommendations presented in this report are
pased on limited invesfigaticns and include specific
izsues to be oddressed during vorious phases of the
project.  If the recommendations presenfed in this
report are not implemented in full, the general
recommendations may become inapplicalble and
Martens & Associotes accept no  responsikility
whatsoever for the perdormance of the works
undertaken.

Ceocasionally, sub-suface conditions between and
below the completed borehcles or other tests may
e found to be different (or may be interpreted to
pe different] from those expected. Variation can
also oocur with groundwoter condifions, especially
affer climatic changes. If such differences appear
to exst, we recommend that you immedictely
contact Martens & Asscciates.

Relative ground surface levek at borehole locations

may not be accurate and should be verfied oy on-
site survey.

Engineering Reports — Project Specific Criteria

Cmly Martens, who prepared the report, are fully
farmiliar with the background information needed to
CHEEE5S whether oF not the report’s
recommendafions are valid and whether or not
changes should be comsidersed az the project
develops. ¥ ancther party undertakes the
implementation of the recommendations of this
repport, there s a hAsk that the report Wil be
misinterpreted and Martens connot be held
responsible for such misinterpretation.

Engineering Reports — Use for Tendering Purposes

Engineering reports are prepared by qualified
perscnnel. They ore bosed on  infosnation
obtained, on cument engineering standards of
interpretafion and analysis, and on the basis of your
unigque project specific reguirements as understood
by Martens. Project crteria typically include the
general nofure of the project ik sze and
configuration; the locafion of any structures on the
site; other site improvements; the presence of
underground  ufiifies; and the additional risk
imposed by scope-of-service limitations imposed by
thie Clhient.

Where the report has been prepored for a specific
design proposal (e.g. a three storey building), the
informmatfion and interpretation may not be relevant
if the design proposal is changed (e.g. to a twenty
storey building). Your report should not be relied
upcn, if there are changes to the project, without
fist asking Martens to ossess how factors, which
changed subseguent to the dote of the report,
affect the report’s recommendatiors. Martens will
not accept responsicility for problems fthat oy
occur due to design changes, if not consulted.

Engineering Reports — Recommendations

Where information obtained from investigafions i
provided for  fenderng purposes, Marfens
recommend thot all information, including the
written report and discussion, be made availakle. In
circumstances where the discussion or comments
section is nof relevant fo the confractual situation, it
may ke appropriate to prepare a specially edited
docurment.

Martens would be pleased to assist in this regord
and/or fo make additicnal report copies availalkle
for contract pumposes at a nominal charge.

Engineering Reports — Data

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

Logs, figures, drawings efc are customar ly incleded
in a Martens report and are developed by scienfists,
engineers or geclogists based on ther interpretation
of field logs [assemibled by field personnel], deskdop
studies and laboratory evaluation of field samples.
These data should not under any crcumstances be
redrawn  for inclusion in other documents or
separated from the report in any way.

Engineering Reports — Other Projects

To awvoid misuse of the information contained in
your report it is recommended that you confer with
Martens before passing your report on to ancther
party who may not be familior with the background
and purpose of the report. Your report should not
e applied to any project other than that originally
specified at the time the report was issued.

Subsurfoce Condifions - General

Your report is based on the assumplion that site
conditions, as may be revealed through selective
point sampling, are indicative of actual condifions
throughout an area. This assumption often cannot
be substantiated unfil project implementafion has
commenced. Therefore youwr site investigafion
report recommendations should only be regarded
as preliminary.

Every core is token with the report in relation to
interpretation of subsuface conditions, discussion of
geotechnical aspects, relevant stondard: and
recommendafions or suggestions for design and
construcfion. However, the Company cannot
always anticipate or assume responsibility fior:

o Unexpected vaorafions in ground conditions -
the poterfial will depend parily on test point
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nformation

Imporiant Information About Your Report (2 of 2)

leg. excavation or borehcle) spocing and
sampling frequency, which are often limited by
project imposed budgetary constraints.

»  Chonges in guidelines, standards and policy or
infermoretation of guidelines, standords and
policy by statutory authorities.

»  The actions of contractors responding fo
commercial pressures.

»  Actual condifions  differing  somewhat  from
those infered to exist, because no professional,
no matter how gualfied, can reveal preciely
what i hidden by earth, rock and time.

The actual interface befween logged materials
may ke far more grodual or abrupt than
assumed based on the facts obtained. Mothing
can be done fo change the actual site
conditions which exist, but steps can be taken
to reduce fthe impaoct of unexpected
conditiors.

[ these condifions occur, Martens will lbe pleased to
assist with  investigafion of providing odvice to

eschve the matter.

wbsurfoce Condifions - Changes

Subsurfoce Conditions — Geo-environmental Issues

Your report generally does not relote fo any
findings, conclusiors, of recommendaticns akbout
the potenfial for hozordous or contaminoted
materials exdsting at the site unless specifically
required fo do so as part of Martens' propaosal for
works.

Specific  sampling guidelines and specialist
equipment, technigues and personnel are typically
used to perform geoc-envronmental or  site
contomination assessments. Contaminafion can
create major health, safety and environmental rsks.
If you have no information akbout the potential for
your site to be conftaminagted or create an
environmental hazord, you are advised to contact
Martens for information relating to such matters.

Responsibility

datural processes and the activity of man create
ubsurface condifions. For example, water levels
=an vary with fime, fill may be ploced on a site and
acllutants rmay migrate with fime. Reports aore
xazed on conditions which existed at the fime of
ke supsurface exploration / assessment.

Jecisions should not be based on a report whose
adeguacy may have been affected oy time. If an
uatended pericd of fime hos elapsed since the
eport was prepared, consult Martens fo be advised
1w time may have impacted on the project.

wbsurfoce Condifions - Site Anomalies

Geo-environmental reporting relies on interpretation
of factual information bosed on  professional
judgment and opinicn and has an inherent level of
uncertainty attached to it aond is typically for less
exact than the design disciplines. This has offen
resulfed in claims being lodged against consultants,
which are unfounded.

To help prevent this problem, a number of clouses
howe peen developed for use in confracts, reports
and other docurnents. Responsibdity clauses do not
trarsfer appropriate liakiifies from Martens fo other
parfies but are incleded to identify where Martens®
responsicilities begin and end. Ther use is infended
to help all porties involved to recognise their
individual responsibiliies. Read all documents from
Martens closely ond do not hesitate to ask any
guestions you may have.

Site Inspections

n the event that condifions encountered on site
during corstruction appear fo vary from those that
vere expected from the informotion contained in
he report, Martens regquests that it immediately be
wtified. Meost probdems ore much more readily
esolved at the fime when conditions are exposed,
atiher than at some loter stage well after the event.

teport Use by Cther Design Professionals

‘o avoid potertially costly misinferpretations when
sther design professionals develop  their plans
yased on a Martens report, retain Martens to waork
vith other project professionals affected by the
eport.  This may invelve Martens explaining the
eport design implications and then reviewing plans
ind specifications produced to see how they have
noorporated the report indings.

Martens will always be pleased fo  provide
engineerng inspection services for aspects of work
to which this report relates. This could range from a
site visit to confirm that conditions exposed are as
expected, to full fime engineerng presence on sife.
Martens is familiar with a varety of technigues and
approaches that can be used to help reduce risks
for al paries to a project, from design o
construcfion.
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Definitions

Explanation of Terms (1 of 3)
Consistency of Cohesive Soils

In engneenng terms, soil includes every fype of
uncemented of parfiglly cemented inorganic or organic
matenal found in the ground. In practice, if the matenial
does not exhibit any visibie rock properties and can te
remouiced or disintegrated by hand in its field condition or
in water it § described a5 @ soil. Other matenals are
descnoed using rock gescription terms.

The methods of description and ciassfication of scils and
rocks used in this report are typicaly based on Australicn
Standard 1726 and the Unified Soi Ciassification System
[usCs) - refer Soil Data Expianation of Terms (2 of 3). In
general, descriptions cover the following properties -
swength or density, CooUr, sFUCTUNe, 5o of rock type ond
inclusions.

Parficle Size

Soil types are described according to the predominating
particle sze, quaified by the grading of other parficles
present (e.g. sanagy CLAY). Uniess otherwise stateq,
particie sze s gescrbad in occordance with the fodowing
tabie.

Conesive sois refer to pregominanty clay matenars.

C. Approx.
Term (kPa) TN Fleld Guide
A finger can ba pushed wal o
Very <12 2 tha scil with ittio effort. Sampie
Soft exiruce: catween fingaes when
squeezed in fst,

A tihger con be pushed into the
sof 10 cbout 25mm deptn, Eoxly
mouksed n fingon.

Soft 12-25 2-4

The 08 can be indensed oot
Senm with the thumb, but not
penetratea. Can be mouded by
rong presaune In the figures.

frm 25-50 4-3

The sutace of the sof canbe
Incansed with the thum, but not
ponetrated. Cannct ba mouded

Dy fingers.

SHif 50-100 8-15

The sutace of tha so canbe
Vi marked, tut not ndented with
i 100-200 | 15-30 | thumb prassure. Dfficutt fo cut

Skt with @ knfe. Thumonal con
l Size (mem) recdly noons.
s ~200 The sutace of the 5ol can be
BCULDER marved onty with the thumbnail
Hord >200 >30 Ertie. Tondk % breck nfo
COBsLE 6240 200 fragments.
Coarze 04 & Frabie ~ R Crumbies of powdan when
GRAVEL Meadum 59020 Daechyrae
b 220%04 Density of Granular Soils
Cogre Céfo235 Hon-conesve sols are classfied on the bast of relative
A Medium 023004 density, generaly from stondord penefration test (SPT) or
Cutcn cone penstrometer test [CPT) resuts as Delow:
Fire C075t002
ST 0,002 #0 0.075 p > Crf Cone
Relctve a SPT'N Value Value
CLAY <0002 Density (blows/300mm) (q. MPa)
L Verylcoze <is <5 <2
Plasticity Properfies
— - - ~ - Looze 15-35 5-10 2-5
Puasticity properses of cohesive sois can be assessed in
e fisa Dy toctile propermes of By laborgrory proceaurss. Macium denze 35-465 10-20 5-15
w© Derze 465-85 W0-0 15-25
o
- Hen Very denze >85 »>30 >25
= C P
¥ 0 = ::“‘f"‘ Clug ; * Vaiues may be subject %o comachons for oversurden presvuses and
- c il .
g [n—— peves ¥ equipmens typa.
E e o Minor Components
pol Minor components in s0is may be present and readily
i . P o detectable, but have litfe beaing on genera
& /| rmeten geotechnical classification. Terms include:
CLUML Oa/B Ligutd
WA Lara Lk it S Uit ¢
° Term Assessment Proporion of
0 10 20 ?lq“ u”"‘ (‘r &0 % 0 Minor component in:
4 Prezence juzt Codrse ara .
deteciabia by fesl or g’;’;"" aami
Moisture Condition Trocaci | =Ye- Soi properies ite
cifierent fo g
b S Fine groined sois:
Dry Looks and fesl: cry. Cohesve ona camented soil ore 22 °°'“P°"‘=""I' <15%
hard, ficble or powcery. Uncemented graruiar scis n prmeny Y
freely through honds. Prezence eazly . o
. _ ’ defectabie by fesior | CESLIENEI
Moist 3cil feeiz cool and domp and & darkened in colour. . Sod s e
Caohesive :0l: can be mouded. Granuicr zols fend fo With zome Cifiarent o genara) - i
J 2 ine groined sols:
cohere. properties of pimary ]95_ 0%
componeri.

handied.
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Explanation of Terms (2 of 3)

COBSLES /BOULDERS SILT [ML OR MH)

GRAVEL (GP OR GW) CRGANIC 34T (CH|

OTHER
NN
CLAY [CL QL ORCH) - ASPHALT

SETY GRAVEL (GM)

CLAYEY GRAVEL [GC) SILTY CLAY CONCRETE
SAND {SP OR IW| SANDY CLAY

2y &5
SITY SAND (M) * PEAT

CLAYEY SAND {5C} % TORSOIL

Unified Soil Classification Scheme (USCS)

FELD IDENTIMCATION PROCEDURES
[Exchading parficies larger than 42 mm ond basing fraction:z on esfimated maz:| USCS | Primary Nome
E E - ‘,E, g Widke range In g e a\dxm‘:«\amumrwmmb aw Gravel
T gf "‘O x 2 g
% 'é!“f 55_ Frociominantty one s26 of @ ronge of iles with Mot NImMociate sbes ap Gravel
z <£%
55 _ 5§E Bw‘go Non-piastic fine [os Iaentfication procedings 500 ML baiow] GM Sithy Groval
o 2 € >LVEl
oe | 8| & | zzlif
¥ g g g & 0z g B PREAC fines flor dentlicoton procedunes w00 CL Delow) GC Cioyey Gravel
SRE
BB | & w
= E K30 1000 10 grain ies ond substontid amounts of Indeemediots shes
%43 =y g !E 38 g ; missing W Send
= z
Og - gE g3:* Prackaminan de of 65 with some Flermedato sbes
\,3 g nE8 8 s ty one aarm?';mmw some Fdenme 4 B Sand
2 [8] 3%
; § »” b 'i v B g » Non-plastic fines (Tor ideatfication peocediens oo ML baiow| =Y | Sitty Sand
L st | OF85s
e | 5| 8¢ | 3zg;t
s E H ek <5 PAXAC finas [1or BontNicoton oced.res 100 CL below) C Cloyey Sord
E IDENTIRCATION PROCEDURES ON FRACTIONS < 0.2 MM
z % | orrsmencm
§ é {Cruabing puatancY | Toucsmess DESCRIFTION uscs | Pprmary Name
9 2 | charcctedstics)
3 % Quick to naiganic st and very e sands, rock Bow, sity o
" g £ § HNane jo Low = MNone Claayny Sne 1anck with skght R Tty o =
-
9,3!2 3 Medium to ’ Medi Inorganic chays of low to medium plosficity e ce,
8%8 3 High wone vednamn gravely chays, sandy clays, @ty Cioys. Jean ciays 4
Z 2
gg g 2 "mf:h Slow fo Very Low COrgenic: sEf and cnganic sy cays of fow piaic®y oL Orgeric 33
5 < nee Slow
= x
z; £ Lowto Show bo Veary Lowto INCIGONE. %, MICOCO0US O AIaNMACO0S Trne MH 5
§ Medium Stow Nedium sancly o sify o, elasic @ty
g High lione High vionganic chays of high plesticity, fat Cioys CH Cloy
b3 =
Mea' iuml Yo HNone ’Lo‘ ”.b Crgaric. ciays of medium 10 high plasticlty OH Crganic 3it
HGHY
CRGANC Recdly iderffed by colour, odour, spongy feel and frequendfy by fibrous texdure 4 Peat
SOLS
1. LowPloficity-Lgud Umit Wi < 35%  Medum Plashcity - Lgud imit W, 3510 80 % High Plasscity - Liguid fimit W, > 40 %.
2. Cl may be adopted for cloy of medium plasficity to dzinguizh from clay of low ploshicity.
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el

Soil Agriculiural Classification Scheme

Explanation of Terms (3 of 3)

Im sone sihuations, swch o5 where scils are to be wsed for effuent disposal purposes, soils anre offen mone appropately classfied
in terms of fradificnal ogricuttural classfication schemes. Where a Marters report provides agricuttundl ciassifications, these are
undertaken in accondance with descriptions by Horhcote, ELH. [1979) The foctugl key for the recogniion of Austraion Sods,
Rellim Techmical Pubiications, HEW, p 24 - 28,

Symbol | Feld Texture Grode Behaviour of malst bobus #ibbon kength ':"“"“;:]""“'
Coherence ni fo very sight; connot be moulded; sngke grains -
3 Sand Pt o E O rmmi <5
L3 Losarmy sond Hight coherence: discobours finger with dork onganic shain .25 mm 3
Hight coherence; dicioy when wed; many sond grains sick to . ~
L3 Claryey sand F : s ctouw f = with ciary shain 625mm- 1.3cm 5-10
Bolus just coherent but verny sandy fo bouch; dominant zard
i Sandy loam grains are of medium soe ond ore readily visible: 13-125 10-15
Fil Aine sandy loam Bokus cohenent; fine sand con be felt and heond 13-25 10-20
i . Bolus srongly coherent but sandy to fouch, sond grains - .
L Light sandy clay lam dominorty medium soe and sasly visble e 15-20
Bolus cohenent and other spongy; smooth feed when
L Loam manipulohed but no obvious sandiness or skness; may be 25 25
somewhat greasy fo the fowch if much organic motier present
B cohenent and slighiy spongy: fine sond con be f=lt and " z
Lfsy Loarmn, fne sardy heard when manipucied 25 a5
5L Zilt loam Coherent bolus, very smooth to sk when manipuiated 5 25+ > 255t
et Sarsdhy clav| dfronghy coherent bolus sandy o fouch; medium size sond 25-23 o030
! ! grains visbie in o finer maotric
ZL Clay loam {Coherenit piostic boius; smooth to manipuioie 38-50 a0-35
ECL Zilhy ciay loam Coherent smooth bolus; plasfic and skoy to fouch 38-50 A0- 35 + > 25 sit
FaiCL Fine sandy clay loam Cohererd boles; fne sand con be fett and hesord 28-50 a0-325
Plasfic bolus; fire o rmedium soed sands can be seen, fel or -
uz Sandy clay b in @ clayey mas S0-75 35-40
3iC Sty day Plasfic bolus; smooth and sikoy 50-75 25 - 40+ > 25 41
Lc Light clay Plastic bolus; smooth to touch; sight ressiance to shearing S0-7.5 35-4
. c X Plasiic bolus; smooth to touch, dighity greater resislance to - ~
kAT Lightt rre=ciium dary shecring then LG 5 40- 45
Emooth plostic bokes, handles Bee plosficine and oan b= - .
MC Medium clay mouided irto rods withowt frochure, some ressionce to shearing > 7.5 45-55
HO H - Fmooth plasfic bolus; hondes ke sfiff plostidne; con be .75 w20
ey Y miculded irfo rods without froctuee; firm resishance fo shearing ! ’
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Explanation of Terms (1 of 2)

Symbols for Rock
SEDIMENTARY ROCK METAMORPHIC ROCK

BRECCIA ! COAL E SLATE, PHYLUTE, SCHST

CONGLOMERATE % UMESTONE g GNBSS

CONGLOMERATIC SANDSTONE oy UTHIC TUFF

SANDSTONE/QUARTIITE METASILTSTORE

METASANDSTONE

SILTSTONE IGNEQUS ROCK @ METAMUDSTONE
MUCSTONE/CLAYSTCHE GRANTE

vYwvw
SHALE v Yy DOLERME/BASALT

Definifions

Descriptive terms used for Rock by Martens are based on AS1726 and encompass rock sutstance, defects ana mass.

Rook Sutsiance In gecéechnical engineering femre, rock substance iz any nahurdly cccuring cggregate of minerds and crganic matter
which cannot be diindegroted or remoulded by hond in ar or wader. Ofher material & described wzing 20i descripfive
temnz. Rock substance  effeciively homogenecus and may be isofropic or ansofopic.

Rook Defect Dizconfinuity or brecic in the confiruty of a substance or zubstonces.
Rook Mazs Any body of matericl which iz not effecfively homogeneouz. ' can consist of two or more subztonces without defects, or
cne or more zubzZiances with one or more defects.
Degree of Weathering
Rock weatnering is aefined as the degree of decine in rock siructure and grain property and can be getemined in the fieid.
Term Symbel | Definion
Ras o 2 Soil derived fom the weathesing of rock. The mass sfruciure ond substance fabric are no longer evident. There
 alonge change in volume but the soil ha: not been sgnificondy fronspoded.
Rock substance offected by wegthering jo the extent that the rock exhibits ol properfies -i.e.it can be
Sdremely BN | remcuided and can be diozified ccconding fo the Urified Classfcction System, but fhe texhre of the crignal
wegthered » 3
rock iz zHl evident.
Rock subttance offected by waathering fo the extent that limonide stcining or Dleaching affects the whole of
Highty HW fthe rock substonce and other Zgns of chemicd or physcal decompestion ore evident. Porosty and sirength
o may be increazed or decrease compared fo the fresh rock vzuclly as o rezul# of iron leaching or depostion. The
colour and sirength of the orfiginal rock subzance iz no longer recogrizable.
Moderciely MW Rock substance coffected by weathering fo the extent that staoining extends throughout the whole of fhe rock
wegthered? substance and the cAginal colour of the frech rock iz no longer recognizable.
Sighdly W Rock substance cffeciad by weathening to the extent that parfid zfaining or dizcolourafion of the rock
weathered subztence uzually by limonide hos foken ploce. The colow and fexdure of the frezh rock & recognizable.
Frezh FR Rock substance unaffecied by weatherding
Notec:

T Tha term “Distincty Weathered® ([DW) may be used 2o cover the range of substance weatharing between W and SW,
2 Rs and EW material B described waing 0l descriptive tams.
Rock Strength

Rock srength s defined by the Point Load Strength index (is 50) andg refers to the strength of the rock substance in the
direction normal o the joading. The test procedure is gescribed by the Intemational Society of Rock Mechanics.

Term is (50) MPa Held Guide Symbol
Very low >003 0. Moy be crumbled in the hand. Sandstone i ‘sugary’ and Fictle. WL
A piace of core 150mm jong x S0mm diameter may be broken by hand ond eczdy scored with

Low >01 D3 a knife. Shorp edges of come may be fiable and breck duting handiing. L
tach 2 A piece of core 150mm long x S0mm diameter can be broken by hand with corziderchle
! >03 <10 dificuity. Reodiy scored with a knife. o
h 51 <3 A piece of core 150mm long x 30mm diameter conrot be broken by uncided hands, con be H
tig skghtly scratched or scored with o knife.
Very igh L2 <10 A piece of core 150mm long x S0mm diometer may be broken readly with hand heid

hammer. Cannct be scrotchead with pen knife.

Bdremely 12 A piece of core 130mm long x S0mm diometer iz dificut to break with hand haid hammer.
- Ringz when struck with c hammer.
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m Explanation of Terms (2 of 2)

Degree of Frachuning

This ciassificaficn apples fo diamond drill cores and refers fo the spocing of all types of natural fractures along which the come
is disconfinuous. These inciude bedding pione partings, joints and cither rock defects, but exciude fractures such as dnling
creaks (D8] or handiing breaks [HB).

Term Descriplion

Frogmenied The core is comprised primarily of fFogrments of kengh less thon 20 mm, and mosiy of width l=ss than core diometer.

Highly fraciured Cor= l=ngths are genenlly e than 20 mim fo 40 mm with cocosonal fregmenis.

Froctured Core l=ngths are mainty 30 mm o 100 mm with occosonal shorter and longer secfions.

dightty froctured | Core lengths are genenally 200 mm fo 1000 mm, with occosional longer secfions and sections of 100 mm o 300 mm.

Unbroko=n The core does not confain ony fochones.
Rock Core Recovery
TCER = Total Cone Beconwerny BCR = Soid Core Recovery B0 = Rock Gualty Desgnation
T A :
Length of core recovered 100 ZlLengthof cyindrical core recovered 00 —MEIITQH-IS u;m >100mm long « 1 0¥
Length of conre un " Lenggth of conemn - =ngthofcore nn
Rock Strength Tests
k J Poirt lood strength Index (150) - oodal test [MiPa)
»> Paoint lood strength Index (ix530) - diamedral test (MPa]
[ ] Unconfined compressiqe strengfh [UCS) [MPal
Defect Type Abbreviations and Descriptions
Dedect Type (with inclinafion ghven) Manarity Roughness
EP Bedding plane parting A Plamar Pl Polished
A Faliaticn Cu Courvesd k| Sickersided
cL Cleavoge Un Undulafing &m drmooth
JT Jaoirt it Sl=pped Fo Rough
- Frochune Ir Im=guiar W ey rough
o Fheared zone searm |Foult| Dz Ciscontimuous
CICS  Crushed zone/ s=am Thickness Coating ar Filling
CI/DE  Decompossdzons/ ssam
;:;‘ Frachumed ! iﬂm > 100 rrrll'. Cn Cle.nn
= Fled marn ﬁm = imm < 100 mm S':,:nr Eh:m.
VM Visin ne < 2mm - .C-D-:lhrg
o0 Confoct ;E'" I"* ==
HE  Handing breck ron Chide
o X Corbonoceous
D& Criling break:
Gz Cluortzie
EAU Uniderffied mineral
Inclinafion
Inciinofion of defect is measured from perpendicuior to and down the core axk
Direcfion of defect is meosured clodoaiss [looidng down cone] from mognetic north
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Test. Drill and Excavation Methods

Sampling

samping is camed out duing drling o excovdation to
alliow engineerng examination [ond kbonatory festing
where required| of the soil or rock.

Disturbed somples taken during dilling of excovation
provide imformation on colow, type, inclusions and,
depending upon fhe degree of dishwbance, some
information on strength and structure.

Undishaized samples may be faken by pushing o thin-
walled sampling tube, e.g. Us [50 mm intemal diameter
thim wabked tule), info scils and withdrawing a soil sample
in o resgfively undistied state.  Such samples yield
information on structure and strength and ane necessary
for mborotory deftermingtion of sheor srength and
compressicility. Undisturbed samping & genemoly
effective only in cohesive sois. Other samping methods
may be used. Detail of the type and methed of sampling
are given in the repot.

Drilling / Excavation Methods

Explanation of Terms (1 of 3)

HNon-core Botary Deling - the hole 5 advanced by a rofary
bit, with water being pumped down the dill reds and
refumed up the annwus, camying the drl cutfings. Only
major changes in sinatification can be determined from
the cuttings, togetner with some information from ‘feer
and rate of penemztion.

Botory Musd Dailing - smilar to rotany driling, but using
diiling mud as a crcwaing fluid. The mud fends 1o mask
the cutfings and relioble identification & ogain only
possible from separote intact samping [(eg. from SPT).

Confinuous Core Dilling - o confinuous core sample is
ocbtagined usng a diamond tipped core bamel of usually
50 mm infermal dameter.  Provided full core recovery s
achieved [not always possicle in very weak or fractured
rocks and granuar scis), this technigue provides a very
reliabie [out relafively expensive] method of invesfigotion.

In-situ Testing and Interpretation

The following is a brief summary of driling and excovation
methods cumently odopted by the Company and some
comments on their use and appicaotion.

Hand Excovatfion - in some shegtions, excawafion wsing
mand tools, such as mattock and spade, May be reguired
due o limited site acoess or shallow soil profiles.

Hamd Auger - the hole is odvanced by pushing and
rohating either a sand or clay auger, genenaly 75100 mm
in diameter, info the ground. The penefration depth s
usually limited to the length of the auger pole; however
extender pieces can be added o lengtnen this.

Test Fits - these are excowvated with o Dackhoe o g
tracked excavator, alowing close examination of the in-
sitw soils and, if it is sofe to descend into the pit, colection
of pulk dishwied sompies. The depth of penefdotion s
limited to about 3 m for o backhoe and wp to & m for an
excavator. A potenfial disodvantage s the disturbance
caused Dy the excavafion.

Large Ciameter Auger [e.g. Pengol - the hole is odvanced
oy a rotafing plate of shorf spiral auger, generoily 300 mm
of langer in diometer. The cuffings aore refumed o the
surface atf intervais [genemlly of not more than 0.5 m) and
are dsturbed but usualy unchanged in moishure content.
Identification of soil strata is generaly much mone reliobe
than with confinuous spiral fight augers, and is usualy
supplemented by occasional undisturbed fube sampling.

Continuows Sample Crling [Push Tube] - the hoke s
advanced by pushing a 50 - 100 mm diameter socket into
the ground and withdraowing it ot infervals to exdrude the
sampée. This is fhe most reliobse method of driling in sis,
since moisture confent B unchanged and soil sucture,
sirength etc. 5 only manginally affected.

Confinuows Spinal Fight Augers - the hole 5 odvanced
using 70 - 115 mm diometer confinucus spiral fight ougers,
which are withdrown at intervals to allow sampirg of in-
sitw festing. This is a relatively economical means of drilling
im clays and in sands above the water foble. Samples are
retumed to the surfoce or, of moy be colected after
withdrowal of the ouger flights, but they ane very dishurbed
and may be confaminated. Information from the dilling
[as distimct from specific sampling by 5PTs of undishurbed
sampées) is of relatively lower refiabiity, due fo remoulding,
contaminafion or soffening of sampies by ground water.

Cone Penefrometer Testing [CPT]

Cone penefrometer testing [sometimes refemed to as
Dutchn Cone) described in this report has been camed out
using an elecincal fiction cone pensrometer.

The test is described im AS 1267.6.5.1-19%9 [R2013]. In the
test, o 35 mm diometer rod with g cone fipped end is
pushed confinuously imto the sol, the reactich being
provided by a specially designed truck or nig which i fithed
with an hydroulic ram system.

Meagsurements are made of the end bearing resistance on
the cone and the fiction resistance on g separate 130
mm long seeve, immediately Dehind the cone.
Transducers in the fip of the assembly are connected by
elecirical wires passing through the push rod cenfre to an
ampifier and recorder unit mourted on the coninol fruck.
As peneination cccus (ot a rate of approsimately 20 mm
per second)] the infomation & cutput on continuous chart
recorders. The plctfed resuits given in ihis report have
been fraced from the orginal records. The information
prowvided on the charfs comprises:

fil Cone resstance [ge) - the actual end bearing force
divided by the cross secfional area of the cone,
expressed in MPa.

{i}] Skeeve fiction (g - the fictional force of the sieeve
divided by the surface areaq, expressed in kPa.

(W] Ficfion raofio - the rotic of sieeve friction fo cone
resstance, expressed in percent.

There are fwo scales availabie for measurement of cone
ressfance. The lower [A) scale [0 - 5 MPa) s used in very
soft scils where increased sensitivity is required and is
shiam in the graphs as a dotted line. The main (B] scale [0
- 50 M¥Pa) is less sensifive and is shown as o full ine.

Tne raotics of the sleeve resistance fo cone resstance Wil
vary with the type of scil encountered, with higher reigfive
friction in clays than in sands. Facfion rofics of 1%-2% are
commonly encountered in sands and very soft clays fsng
to 4% - 10 % in shff clays.

In sands, the relotionship between cone resistance and
SPT value is commanly in the range:
g- (MPa) = [0.4 o 0.6) N [Biows/300 mim)
In clxys, the relofiorship befween undraoined shear
strengin and cone resstance 5 commonly in the range:
g-=[1210 18] C.
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Test, Drill and Excavation Methods

Interpretation of CPT valwes can aso be made o allow
esfimation of moduilus of compressibiity values to allow
calcuiation of foundation setfements.

Infemed stratification as shown on the attoched repors s
assessed from the cone and fricfion fraces and from
experence and information from nearty boreholes etc.
This information is presented for general guidance, but
miust Ce reganrded as being to some extent interprefive.
The test method provides a confinwcws profile of
enginesfing properfies, and where precise information on
soil clossification is required, direct dilling and sampling
may be preferable.

Standard penetotion tests are used mainly i non-
cohesive soils, but occasionaly also in cohesive soils as a
means of determining dersity or strength and also of
obtaining a relatively undisturbed sample.

The test proceduwre s described in AS 1289.6.3.1-2004. The
test & camed out in o borehole by driving @ 50 mm
digmeter spiit sampie fulbe under the impact of o 63 kg
rammer with a free fal of 780 mm. It is nomal for the
tube to be driven in three successive 150 mm penstrafion
depth increments and the "W value is taken o= the
rumber of bDlows for the lost two 150 mm depth
increments (300 mm total penetrafion). In dense sands,
wery hord ciays of weak rock, the full 450 mm penstrafion
may not be practicable and the test is disconiinued. The
test results are reported in the following form:

[ Where ful 450 mm penefration is obfained with
successive Dlow counts for each 150 mm of say 4, &
and 7 biows:

46,7
H=13

(i) Wrere the fest is disconfinued, short of full penetration,
say after 15 lows for the first 150mm and 30 blows for
the next 40mim

as 15, 30/40 mimn.

The resulfs of the test can be reloted empirically to the
enginesfing properties of the sol. Occasionaly, the test
method is used to obtain samples in 50 mm diameter thin
walled sample fubes in clays. In such crcumstances, the
test resufs are shown on the borencle logs in brackets.

Dynamic Cone (Hand) Penetrometers

Hand penetremeter tests are camed out by diving g rod
inte the ground with a foling weight  haommer and
measwing the blows for sucoessive 150mm increments of
penetmtfion. Homaly, there is o deptn Emitation of 1.2m
cut this may e extended in certain condifions by the use
of exfension rods. Twe relafively similar tests are wsed.

Perth sand penetromeler [F3F) - o 14 mm diameter fiar
ended red E diven with a ? kg hammer, drepping S00
mm. The fest, described in AS 1257.6.3.3-1997 [R2013]. was
developed for testing the density of sands [orginating in
Perth) and is mainty used in granuiar scils and filing.

Cone penelrometer (DCF) - sormetmes known as the Scala
Penstrometer, O 14 mim rod with a 20 mm diameter cone
end is dniven with a ? kg hammer dropping 510 mm.  The
test, described in AS  12BP.4.3.2-19F7 ([R2013]), was
developed inifialy for povemnent sub-grode invesfigations,
with comelations of the test results with Calformia Bearing
Ratfio published by vanouws Road Authorities.

Pocket Pensirometers
The pocket (hand]) penefrometer (PP] & typicoly a light
weight spring hand cpergted device with a stainless stes|

Explanation of Terms (2 of 3)

loading piston, used to estimate unconfined compressive
strengin, Q- (UCS in kPa) of a fine groined soil in fied
condifions. Inwse, the free end of the piston is pressed imto,
the soil at a uniform penetration nate wnil a line, engraved
near the piston fip, reaches the scil sufoce level. The
reading is foken from a gradation scaole, which & affached
to the piston via a buitin sping mechanism and
calibrated to Kiogroms per square centimefre (kPa) UGCS.
The LICS measurements are used 1o evaluate consistency
of the zoil in the field moisture condition. The results may
be used fo assess the undrained shear sirengtn, Co, of fime
grained soil using the approsdmate resaticnship:

Qe=2XCu

It showid e moted that accwacy of the results may be
influenced by condfion vanghons af selected fest
surfaces. Ako, the readings obfained from the PP test are
based on a smal area of penetmation and couid give
misleading resulfs. They should not replace labonatory fest
resuifs. The use of the reswits from this fest is typically
imited to an assessment of comsistency of the scil in the
feeld and not used directty for design of foundations.

Test Fit / Borehole Logs

Test pit / borehcle logfs]) presenfed nersin are an
engneerng and / of geoclogical interpretation of the
subsufoce conditions. Thelr reliabiity wil depend to some
extert on freguency of samping and methods of
excavaticn / diling. Idealy, confinucws undisturbed
sampling or excovation § core driling will provide the most
relioble gssessment but this B not aways procticatle, or
possible fo justify on economic grounds. In any case, the
test pit / bonehole logs represent oniy O very small sample
of the total subsufoce profie.

Interpretation of the infommatfion and s appiicaton to
design and corstruction should therefore foke imto
account the spacing of test pits f bomreholes, the
frequency of sampling and the possibiity of other than
“straight ine’ wariafion between the fest pifs | borehoes.

Laboratory Testing

Laboratony tesfing is camed out in occordance with AS
1289 Methods of Tesfing 5o for Engineening Purposes.
Detals of the fest procedws used are given on the
individual report fomes.

Ground Water

Where ground water leves are measwred in Dorenoles,
thene are severl potential probiems:

= In low pemmeabiity soils, ground werter although
present, may enter the hole siowly, or perhaps not at
all during the fime it is left open.

» A locaised perched water fable may lead to an
eronecus indication of the frue water tabie.

=  Water table evels wil vary from time to fime with
Se0srs of necent prior weather changes. They may
not be the same at the fime of corstruction o5 are
indicated in the report.

=  The use of water or mud as a driling fusd will mask any
grownd water infiow.  Water has o be blown out of the
nole and dilling mud must first be washed out of he
nole if water cbservations are to be mode.

More reigble megsurements can be mode by instaling
standpipes, which are read at intervals over several days,
or pernops weeks for low permeability scils.  Piepometers
segled in o parficular sirofum, may be odvisabie in low
permealiity soils or where there may be inferference from
a perched water tabie.
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APPENDIX H

Geotechnical Explanatory Notes

Test, Drill and Excavation Methods
B

DRILLNG j EXCAVATION METHOD

Explanation of Terms (3 of 3}

Ha Hard Ausger RD  Rotary Blode or Crog Bit MG Diamond Core - &7 mm —~
ADY Auger Driling with V-bit BT Rotory Ticone b HAMLC Ciarmond Core —51.8 mm
ADT Auger Driling with TC-Bit RAE  Rohory Air Bost HG3 Ciamond Core —&3.5 mm \
AL Auger Scresing RC  Reverss Circulofion HWVLGC Ciomond Core - 463.5 mm
HiA Holow Jtermn Auger cT Cable Tool Rig [=3) Cighuloe Coring
Bocovoted by Hond Spode FT Push Tube MDD Hon-destuctive digging
EH Tractor Mourted Baclkdoe PZ Percuesion PG Ciamond Core - 52 mm
JET J=ffing E Tmacked Hydraviic Escowator X Bvisfing Excovation
SUPPORT
Hi o support 3 Shofcrede =] Rock Bolt
c Casing zh Zhoring M Zail Mail
WE ‘Wash bore with Blode or Bailer WR  Wash bore with Roller T Timbesing
WATER

X Wicler level ot dote shown
> Woler infloss
GROURDWATER MOT OEIENVED (RO

GROUMNDWATER NOT BHCOUNTERED |MX)

<] Portial woler ks
4 Complete waber los
The cbservafion of groundwoter, whether prasent or nof, wos not possible due fo drilling weher,

surfoce s=epoge or cove in of fee borshole et pi.

The boreholejtest pit wos dry soon ofier excovation. However, groundwoter could be

present in kesz permmeoble shofo.  inlow moy hoee been obsersed hod the bonshole, et
pit be=n l=ft open for a longer pesiod.

PENETRATION / EXCAVATION RESISTAMCE

L Lo resishance: Ropid penetration possiple with [ite effort from the equipment used.

I Medium resslonce: Bxoovation possicle of on accepioble mie with modenate: afford from the eguipmesnd vssd.

H High resisionce: Further penetrotion possible of sow robe & reguines sigriicont =ffort equipment.

B Refusall Proctical Refusal. Mo further progress possible without rise of domoges unocosphoble wear fo digging implement | mochine.
These ozzassments ore subjective and dependent on marny foctors, including =quipment power, weight, condifion of axcovafon or driling foolks,
and openior expeience.

SAMPLING
C Emal dishurbed somple W Wigier Jample c Core sompls
B Bulk: dishurbed sample G (Gas Sampie COMC  Concrete Core
(1.5 Thin walled hube sormple - rormiber indicotes nomina encishurbed sample diameter in rmilimenes
TESTING
T itandaord Peneirofion Test bo AZ1259.6.201-2004 (=) Thofic cone penefration fest
47,1 L7171 = Bows par 150mm. ZPTu CPTwith pore pressre [w) meosurement
r=13 ‘N’ = Recorded blowes per 300mm penefafon following
PP Pocket penstrometsr  tedt  sxpressed oz
150mm s=afing i
DcP Cynamic Cone Penefofion test fo AZ1280.6.2.2-1997. I reasing (Rl
‘=B =d per 150 Son FP Redd pemeabilty test over secfion noted
Hohes: Vi Fimdd wores shesaor best expressed o5 uncomeched
sheor drength jsv = peok value, o = residual
B Perefofon ocowred under the rod weight onfy valu=]
HW Perefafion occured under the hommer and rod weight A S T R p———|
onl
" . P> Photoionizofion Defector reading in ppm
HE 20/80mm  Hommer double bouncing on amd ofter 80 mm penetrafon - Wl bk
H=18 Where procicol mefusd oocows, report blows and
penetration for that intersal
SOIL DESCRIPTION ROCE DESCRIPTION
Dristhy Conslslenoy Maslsfure Slrenghh Weothering
WL Very loose Wi Werysoft D Dy WL ey b BN  Bdremehy weothersd
L Loose 3 Soft M izt L Loww HW  Highly weothered
MD Madium demnss= F Frm W Wt A M=cium MW Moderotely weafhened
C Derse I fif Wp Plasfic limit H High W Hightly weathered
VO Very dense Wi Very shiff W Liguid lirmit VH  Meryhigh FR Frash
H Hored EH Exdremnedy high
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