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INTRODUCTION 

1. Overview

This Statement of Environmental Effects has been prepared by Mod Urban Pty Ltd to support a development 

application on behalf of Hidali Pty Ltd. The application relates to a property known as ‘Black Bear Inn’, 

located at Lot 794, Diggings Terrace, Thredbo within the Kosciuszko National Park. The legal description of 

the property is Lot 794 DP 1119757. 

The proposal relates to the proposed new temporary ground anchors to support the construction of DA 

10064 for ‘Demolition of existing building and erection of a 7-storey building comprising four dual key 

apartments (or eight self contained apartments); four traditional two-bedroom apartments; car parking; all to 

be used as tourist accommodation at 30 Diggings Terrace, Thredbo Village’.  

The existing built structure (Black Bear Inn) was demolished under DA No. 10064. 

It is noted that the works are temporary in nature (Temporary Ground Anchors). The Temporary Ground 

Anchors are destressed, made redundant, and provide no long term support to the structural adequacy of 

the site. The Temporary Ground Anchors will pass ‘underneath’ Diggings Terrace (road). 

The site is located within a National Park and is zoned E1 – National Park under the Snowy River Local 

Environmental Plan, 2013 (SRLEP, 2013).  

This SEE provides an assessment of the proposal against the relevant matters for consideration under 

Section 4.55 of the Environmental Planning and Assessment Act 1979 and the Environmental Planning and 

Assessment Regulations 2000 (as amended). 
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SITE ANALYSIS 

2. The Subject Site

The site is known as ‘Black Bear Inn’, located at Lot 794, Diggings Terrace, Thredbo within the Kosciuszko 

National Park. The legal description of the property is Lot 794 DP 1119757. 

2.1 Site Details 

• The subject site is located within the Thredbo Alpine Resort, approximately 30kms from Jindabyne.

• The subject site is located within the central core of Thredbo Village and is accessed by Diggings

Terrace.

• The site is mostly regular in shape and is 687.5m2 in area with a front (south-east) boundary of 19.385m

plus 5.19m, side (south-western) boundary of 27.875m, side (north-eastern) boundary of 26.745m and a

rear (north-western) boundary of 24.275m.

• The site is considerably steep with a fall from the rear to the front of approximately 12m.

• The site is located within a National Park and is zoned E1 – National Park under the Snowy River Local

Environmental Plan, 2013.

• The site is not Heritage listed, it is not located within a Conservation Area. DA No. 10064 condition

(D.29); noted the significance of the existing Black Bear Inn to the development of the skiing industry

and the development of the ski resorts was recorded, and a subsequent heritage report has been

previously prepared.

The site is identified in Figure 1 of this SEE. 

Figure 1: The site outlined in red (Source: Six Maps) 
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2.2 Site Surrounds 

The site is located adjacent to Candlelight Lodge and Sashas Apartments (either side), above Mowamba 

Apartments and directly opposite and below High Noon Ski Club located to the south-east. 

The DP plans references of the surrounding properties are included in the easement drawing attached at 

Appendix D. 

2.3 Planning Background 

2003 

In 2003, the redevelopment of the Black Bear Inn was first approved comprising of a seven (7) storey lodge 

with fifty (50) Beds under DA-375-08-2003. The 2003 has been surrendered. 

2008 

In July 2008, a Development Application (DA 33-07-2007) was lodged with the then Planning NSW (now 

Department of Planning, Industry and Environment) for the redevelopment of the site, including the 

demolition of the existing lodge and construction of a new building incorporating eight (18) self-contained 

apartments, plus caretaker’s residence over six (6) levels. This Development Application was granted 

approval on 23 July 2008, and has now been surrendered. 

The approved development (DA 33-07-2007) also included off street parking for six (6) vehicles at the street 

level accessible from Diggings Terrace, a drop off parking space and one (1) of the apartments being 

accessible for disabled persons. 

2021 

DA 10064 was approved by the NSW Land and Environment Court on 17 May 2021 for ‘Demolition of 

existing building and erection of a 7-storey building comprising four dual key apartments (or eight self 

contained apartments); four traditional two-bedroom apartments; car parking; all to be used as tourist 

accommodation at 30 Diggings Terrace, Thredbo Village’. 

These works have substantially commenced. 
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PROPOSED DEVELOPMENT 

3. Overview

The proposal relates to the provision of temporary ground anchors to support the construction of DA 10064 

as part of the site retention scheme. The proposal is outlined in the plans provided at Appendix B. 

The proposal does not alter the previously approved development on site. 

3.1 Cost of Works 

The proposed cost of works is $96,800.00. 
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LEGISLATIVE FRAMEWORK 

4. Overview

This Part of the SEE assesses and responds to the legislative and policy requirements for the project in 

accordance with the Environmental Planning and Assessment Act 1979 (EP&A Act).  

The following current and draft State, Regional and Local planning controls and policies have been 

considered in the preparation of this application: 

State Planning Context 

• Environmental Planning and Assessment Act 1979

• Biodiversity Conservation Act 2016

• Local Land Services Amendment Act 2016

• State Environmental Planning Policy (Kosciuszko National Park – Alpine Resorts) 2007 (SEPP

Alpine Resorts)

This planning framework is considered in detail in the following sections. 

4.1 Environmental Planning and Assessment Act 1979 

Section 4.15 of the Environmental Planning and Assessment Act 1979, requires that in determining a 

development application, a consent authority is to take into consideration the following matters as are of 

relevance to the development: 

Section 4.15 Matters for 
Consideration 

Comment 

(a) the provisions of:
(i) any environmental planning

instrument, and

See relevant sections of this report. 

(ii) any proposed instrument that
is or has been the subject of
public consultation under this
Act and that has been
notified to the consent
authority (unless the
Director-General has notified
the consent authority that the
making of the proposed
instrument has been
deferred indefinitely or has
not been approved), and

Nil 

(iii) any development control
plan, and

There are no Development Control Plans applicable to the 
Kosciuszko Alpine Resorts under State Environmental Planning 
Policy (Kosciuszko National Park – Alpine Resorts) 2007. 
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Section 4.15 Matters for 
Consideration 

Comment 

(iiia)  any planning agreement 
that has been entered into 
under section 7.4, or any 
draft planning agreement 
that a developer has offered 
to enter into under section 
7.4, and 

Not applicable 

(iv) the regulations (to the extent
that they prescribe matters
for the purposes of this
paragraph), and

The relevant clauses of the Regulations have been satisfied. 

(b) the likely impacts of that
development, including
environmental impacts on
both the natural and built
environments, and social and
economic impacts in the
locality,

The environmental impacts of the proposed development on the 
natural and built environment have been addressed in this report. 

The proposal will not result in detrimental social or economic impacts 
on the locality. 

(c) the suitability of the site for
the development,

The proposed development is suitable for the site. 

(d) any submissions made in

accordance with this Act or
the regulations,

No submissions have been raised at this stage, and the applicant 
has notified each adjoining neighbor of this proposal. 

(e) the public interest. The proposal is in the public interest as it provides upgrades to 
existing tourist accommodation and ensure public health and safety 
concerns are addressed, and will not impact upon the streetscape 
character and not result in detrimental amenity impacts to 
neighbours. 

4.2 Biodiversity Conservation Act 2016 & Local Land Services Amendment Act 2016 

The Biodiversity Conservation Act 2016 and Local Land Services Amendment Act 2016 together with the 

Biodiversity Conservation Regulations 2017 were enacted on the 25 August 2017 and came into effect on 

the 25 February 2018.  

A review of the subject site in relation to the Biodiversity Values Map shows that the site is not mapped as 

comprising high biodiversity value. 

All vegetation on site that has previously been cleared, was cleared under previous consents when enacted. 

The proposed provision of temporary ground anchors does not result in any additional clearing of vegetation. 
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4.3 State Environmental Planning Policy (Kosciuszko National Park – Alpine Resorts) 2007 

The only applicable Environmental Planning Instrument for the proposed development is the State 

Environmental Planning Policy (Kosciuszko National Park – Alpine Resorts) 2007 (SEPP Alpine Resorts). 

The relevant clauses contained within State Environmental Planning Policy - SEPP (Kosciuszko National 

Park - Alpine Resorts) 2007 are addressed below: 

Clause 11 - Land Use Table: 

The land use table for Thredbo Alpine Resort specifies ‘Tourist accommodation’ is permitted with consent. 

The proposed temporary ground anchors are to support the construction of DA 10064, which approved the 

tourist accommodation. 

Clause14 - Matters to be considered by consent authority 

Legislation Comment/Compliance 

(1) 

In determining a development application which relates to land to which this Policy applies, the 

consent authority must take into consideration any of the following matters that are of relevance to 

the proposed development: 

(a) the aim and objectives of this Policy, as set out
in clause 2,

The proposed development approved under DA 
10064 offers an improved sustainable development 
outcome which does not result in adverse 

environmental, social, or economic impacts 

on the natural or cultural environment of the 

site and surrounds. 

The provision of temporary ground anchors to 
facilitate the construction of DA 10064 will not 
impact this outcome. 

(b) the extent to which the development will achieve

an appropriate balance between the conservation
of the natural environment and any measures to

mitigate environmental hazards (including
geotechnical hazards, bush fires and flooding),

The proposed development does not require any 
measures to mitigate environmental hazards. 

c) having regard to the nature and scale of the

development proposed, the impacts of the
development (including the cumulative impacts of

development) on the following:

(i) the capacity of existing transport to cater for
peak days and the suitability of access to the alpine

The provision of temporary ground anchors to 
facilitate the construction of DA 10064 will not 
impact this outcome. 

The cumulative impacts of the development on 
various infrastructure was previously considered to 
be acceptable in relation to the tourist 
accommodation proposed for the site, and the new 
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Legislation Comment/Compliance 

resorts to accommodate the development, 

(ii) the capacity of the reticulated effluent

management system of the land to which this Policy

applies to cater for peak loads generated by the

development,

(iii) the capacity of existing waste disposal facilities
or transfer facilities to cater for peak loads
generated by the development,

(iv) the capacity of any existing water supply to
cater for peak loads generated by the development,

ground anchors will not place any additional burden 
on infrastructure. 

(d) any statement of environmental effects required

to accompany the development application for the

development,

This Statement of Environmental Effects satisfies 
this sub-clause. 

(e) if the consent authority is of the opinion that the

development would significantly alter the character

of the alpine resort—an analysis of the existing

character of the site and immediate surroundings to

assist in understanding how the development will

relate to the alpine resort,

The proposed development has been designed to 
respond to the site (and its constraints), the 
streetscape and surrounding built environment. 

The development will not alter the character of the 
resort or the Village core area. 

(f) the Geotechnical Policy—Kosciuszko Alpine

Resorts (2003, Department of Infrastructure,

Planning and Natural Resources) and any
measures proposed to address any geotechnical
issues arising in relation to the development

The subject site is located within the ‘G’ line. 

A Geotechnical Investigation Report prepared by 
Alliance Geotechnical Pty Ltd is included at 
Appendix C and is also addressed in more details 
at Section 5.2 of this report. 

(g) if earthworks or excavation works are
proposed— any sedimentation and erosion control
measures proposed to mitigate any adverse
impacts associated with those works,

The proposed development will require substantial 
earthworks and excavations for the creation of the 
building foundation and ground level works. 

These earthworks and excavations will be 
appropriately controlled through the measures 
identified in the Geotechnical Investigation Report 
and approved Site Environmental Management 
Plan under DA 10064. 

(h) if stormwater drainage works are proposed—
any measures proposed to mitigate any adverse
impacts associated with those works,

The proposed development will connect into the 
existing village stormwater system as per the 
concept Stormwater Management Plan approved 
under DA 10064. 

(i) any visual impact of the proposed development,

particularly when viewed from the Main Range,

The temporary ground anchors are not likely to 
result in a visual impact. Noting they are only 
temporary to enable construction. 
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Legislation Comment/Compliance 

(j) the extent to which the development may be

connected with a significant increase in activities,

outside of the ski season, in the alpine resort in

which the development is proposed to be carried
out,

The proposed development will result in the 
replacement of an existing lodge with apartments 
and a restaurant with no change in activities outside 
of the ski season. 

(k) if the development involves the installation of ski

lifting facilities and a development control plan does

not apply to the alpine resort:

(i) the capacity of existing infrastructure facilities,
and

(ii) any adverse impact of the development on
access to, from or in the alpine resort,

Not applicable. 

(l) if the development is proposed to be carried out
in Perisher Range Alpine Resort:

(i) the document entitled Perisher Range Resorts

Master Plan, as current at the commencement of

this Policy, that is deposited in the head office of the

Department, and

(ii) the document entitled Perisher Blue Ski Resort
Ski Slope Master Plan, as current at the

commencement of this Policy, that is deposited in
the head office of the Department,

Not applicable. 

(m) if the development is proposed to be carried out

on land in a riparian corridor:

(i) the long term management goals for riparian
land, and

(ii) whether measures should be adopted in the

carrying out of the development to assist in meeting

those goals.

Not applicable. 

(2) The long term management goals for riparian land are as follows:

(a) to maximise the protection of terrestrial and

aquatic habitats of native flora and native fauna and

ensure the provision of linkages, where possible,

between such habitats on that land.

Not applicable. 

(b) to ensure that the integrity of areas of

conservation value and terrestrial and aquatic

habitats of native flora and native fauna is
maintained.

Not applicable. 
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Legislation Comment/Compliance 

(c) to minimise soil erosion and enhance the
stability of the banks of watercourses where the
banks have been degraded, the watercourses have
been channelised, pipes have been laid and the like
has occurred.

Not applicable. 

A reference in this clause to land in a riparian corridor is a reference to land identified as being in such a 
corridor on a map referred to in clause 5. 

Clause 15 – Additional matters to be considered for buildings 

Matter for Consideration Comment/Compliance 

(1) Building height:

In determining a development application for the erection of a building on land, the consent authority

must take into consideration the proposed height of the building (where relevant) and the extent to

which that height:

(a) has an impact on the privacy of occupiers

and users of other land, and

No privacy impacts will result from the temporary 
ground anchors. 

(b) limits solar access to places in the public

domain where members of the public gather or

to adjoining or nearby land, and

No solar access impacts will result from the 
temporary ground anchors. 

(c) has an impact on views from other land, and No view loss will result from the temporary ground 
anchors. 

(d) if the building is proposed to be erected in

Thredbo Alpine Resort—has a visual impact

when viewed from the Alpine Way, and

No view impacts when the site is viewed from 
Alpine Way will result from the temporary ground 
anchors. 

(e) if the building is proposed to be erected in

Perisher Range Alpine Resort—needs to be

limited so as to assist in maintaining the skyline

when viewed from Kosciuszko Road and any

other public roads, and

Not applicable. 

(f) if the building is proposed to be erected in an

alpine resort other than Thredbo Alpine Resort

or Perisher Range Alpine Resort—is similar to

existing buildings in the resort where it is

Not applicable. 
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Matter for Consideration Comment/Compliance 

proposed to be erected, and 

(g) if the building is proposed to be erected in

Bullocks Flat Terminal—relates to the topography

of its site.

Not applicable. 

(2) Building setback:

In determining a development application for the erection of a building on the land, consent authority

must take into consideration the proposed setback of the building (where relevant) and the extent to

which that setback:

(a) assists in providing adequate open space to

complement any commercial use in the alpine

resort concerned, and

The ground anchors are temporary to enable 
construction of DA 10064 and no changes are 
proposed to the approved building setbacks. 

(b) assists in achieving high quality landscaping

between the building and other buildings, and

The ground anchors are temporary to enable 
construction of DA 10064 and no changes are 
proposed to the approved landscaping. 

(c) has an impact on amenity, particularly on

view corridors at places in the public domain

where members of the public gather, and

No amenity impacts in relation to views, visual 
impacts or impact to the public domain will result for 
the temporary ground anchors. 

(d) is adequate for the purposes of fire safety, The ground anchors are temporary to enable 
construction of DA 10064 and no changes are 
proposed to the approved fire safety measure. The 
ground anchors to not pose a fire risk. 

(e) will enable site access for pedestrians, services
(including stormwater drainage and sewerage
services) and the carrying out of building
maintenance,

The ground anchors are temporary to enable 
construction of DA 10064, and therefore no 
pedestrian access to the site other than 
construction workers is proposed. No impacts are 
proposed to the surrounding pedestrian network as 
a result from the proposal. 

(f) will facilitate the management of accumulated
snow.

No impacts in relation to accumulated snow are 
anticipated. 

(3) Landscaped area

In determining a development application for the erection of a building on land, the consent authority must
take into consideration (where relevant) the extent to which landscaping should be used—

(a) as a means of assisting in the protection of the
unique alpine environment of the alpine resort
concerned, and to maximise its natural visual

DA 10064 includes an approved Landscape Plan. 
The proposed temporary ground anchors will not 
impact the future landscaping of the site. 
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Matter for Consideration Comment/Compliance 

amenity, for the benefit of visitors and natural 
ecosystems, 

(b) to assist in the provision of adequate open
space to complement any commercial use in the
alpine resort concerned,

DA 10064 includes an approved Landscape Plan. 
The proposed temporary ground anchors will not 
impact the future landscaping of the site. 

(c) to limit the apparent mass and bulk of the
building,

DA 10064 includes an approved Landscape Plan. 
The proposed temporary ground anchors will not 
impact the future landscaping of the site. 

(d) as an amenity protection buffer between the
proposed building and other buildings.

DA 10064 includes an approved Landscape Plan. 
The proposed temporary ground anchors will not 
impact the future landscaping of the site. 

(e) as a means of reducing run-off, DA 10064 includes an approved Landscape Plan. 
The proposed temporary ground anchors will not 
impact the future landscaping of the site. 

(f) to protect significant existing site features and
limit the area of any site disturbed during and after
the carrying out of development.

DA 10064 includes an approved Landscape Plan. 
The proposed temporary ground anchors will not 
impact the future landscaping of the site. 

4.4 Draft Environmental Planning Instruments 

No draft Environmental Planning Instruments apply to the subject site. 

4.5 Development Control Plans 

There are no Development Control Plans applicable to the Kosciuszko Alpine Resorts under State 

Environmental Planning Policy (Kosciuszko National Park – Alpine Resorts) 2007. 

4.6 Planning Agreements 

There are no Planning Agreements applicable to the Kosciuszko Alpine Resorts under State 

Environmental Planning Policy (Kosciuszko National Park – Alpine Resorts) 2007. 

4.7 Regulations 

The development application has been made in accordance with the requirements contained 

in Clause 50(1A) of the Environmental Planning and Assessment Regulation 2000. 
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LIKELY IMPACTS OF DEVELOPMENT 

5. Overview

The likely environmental impacts of the proposed development that have been assessed include: 

• Context, Design and Setting;

• Geotechnical Impacts

• Natural Environment

• Arboricultural Impacts

• Amenity;

• Social, Environmental and Economic Impacts; and

5.1 Context, Design and Setting 

The proposed new temporary ground anchors are appropriate within the locality, and is considered suitable 

for the site and local context. The proposed design ensures the visual impact of the anchors is nil owing to 

the proposed siting and location of the anchors being subterranean in nature. It is also noted the anchors are 

temporary and necessary to facilitate construction of DA 10064. 

The proposed works do not impact on the character or integrity of the surrounding area. 

The proposal will not impact upon the character and appearance of the streetscape or the neighbouring 

properties. No additional building bulk or scale will result from the proposal. 

5.2 Geotechnical Impacts 

The provision of the ground anchors will contribute to site stability and safety, and will essentially result in the 

approved DA10064 to get out of the ground. 

A review of DA10064 undertaken by Alliance Geotechnical Pty Ltd at Appendix C recommends the following 

in relation to the proposed temporary ground anchors 

Temporary ground anchors are recommended to control wall deflections. Retaining Wall RW2, being in less 

weathered granodiorite can be permitted to have wider spaced piles. To avoid later complications in 

removing walings, it is suggested a “one temporary anchor per pile” approach to avoid a need for walings is 

considered. Use of a capping beam may still be prudent. The lower basement/cellar cut is anticipated to be 

feasible by unsupported steeply battered rock cut. This must be verified by further deep geotechnical 

investigation post-demolition prior to further construction. 

Any anchoring system should be designed to provide temporary support with long-term lateral support being 

later transformed on to the permanent structure. Anchors will need to be installed progressively as the 

excavation proceeds and will require the permission of the adjacent landowners for anchors to be extended 

into their land. In addition, the adjacent neighbouring footing levels and underground service levels in the  

road reserve must be confirmed prior to finalising anchor design. If anchors are not permitted, cantilever 

piles system will require piles to be sized to minimise lateral deflections. 
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Temporary anchors in highly weathered granodiorite may be designed using an ultimate bond stress of 

100kPa. Greater bond stresses may be available at depth subject to further investigation. 

Periodic lift-off checks of installed anchors should be carried out during anchor installation to ensure lock 

offload is maintained. It is recommended that the anchors be installed and proof-tested in accordance with 

the requirements of AS4678-2002 and RMS QA Specification B114. It is recommended that an experienced 

geotechnical engineer be engaged to check the design of the excavation support system. 

5.3 Natural Environment 

 

Demolition clearance of the subject site (existing)  

• Following demolition works of the existing building; Asbestos Clearance certificates were done at the 

subject site  

Groundworks clearance of the subject site (existing)  

• Following demolition works of the existing building but prior to retaining walls. Revalidation of soils were 

done at the subject site as noted in the JK-Environments Report dated 19 November 2021. 

Temporary Ground Anchors (proposed) 

JK-Environments undertook a review of their previous report as noted above, and reviewed the additional 

proposed development details and found that the amended structural design and no new impacts and no 

environmental impacts. 

5.4 Arboricultural and Horticultural Impacts 

An arboricultural review was undertaken by Martin Peacock Tree Care (Appendix E), which found that the 

Temporary ground anchors will be installed below the trees’ root zones. Therefore, no impact is to occur from 

the temporary ground anchors installation. 

A horticultural review of the proposal was undertaken by Alpine Flora (Appendix F), which concluded that 

there will not be any adverse impacts to any existing flora and fauna on and around this site. 

5.5 Amenity  

In summary, the proposal will not exhibit any significant environmental impacts and will not adversely impact 

on the amenity of any adjoining sites. The proposal will preserve neighbouring amenity including with respect 

to privacy and visual impact and noise. No loss of views will occur as a result of the proposal. 

The proposed structural design will result in an improved outcome for the surrounding built environment for 

this site at Diggings Terrace, ensuring surrounding development is made safe during the construction 

process of DA 10064. 

All amenity considerations under DA 10064 will remain unaffected by the proposal. 

5.6 Social, Environmental and Economic 

The proposal will enable the use an under utilised part of the site for tourist accommodation, and adding to 

the diversity accommodation within the area. The proposed development is expected to have minimal social 

impacts with respect to the amenity enjoyed by the public and adjoining occupiers. 
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The proposal will not have any adverse economic or environmental impacts. The proposed development of 

the site will inject a large capital investment to the Thredbo Alpine Resort. The quality development will offer 

significant economic benefits, both short term and long term with employment opportunities in construction 

and hospitality. 

5.7 The Suitability of the Site for Development 

DA 10064 was approved by the NSW Land and Environment Court on 17 May 2021 for ‘Demolition of 

existing building and erection of a 7-storey building comprising four dual key apartments (or eight self 

contained apartments); four traditional two-bedroom apartments; car parking; all to be used as tourist 

accommodation at 30 Diggings Terrace, Thredbo Village’. The proposed temporary ground anchors are 

necessary for the future construction of DA 10064, and therefore the proposal is consistent with the previous 

approval for the site which assessed and accepted the sites suitability for tourist accommodation on site. 

The proposal is therefore of a nature in keeping with the overall function of the site, and DA 10064. 

The proposed development is also compatible with surrounding land uses and will achieve a good level of 

amenity for adjoining land owners and operators. 

Accordingly, the site is considered to be suitable for the development. 

5.8 Any Submissions Made in Accordance with the Act 

No submissions are apparent at the time of writing.   

5.9 The Public Interest 

The proposed development will have no adverse impact on the public interest. Approval of the temporary 

ground anchors will ensure the proposed development design can an improved tourist experience and 

architectural built form outcome for Thredbo Alpine Resort. 
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CONCLUSION 

The proposed development has been considered in regard Section 4.15 of the EP&A Act, 1979 and State 

Environmental Planning Policy (Kosciuszko National Park – Alpine Resorts)2007. 

The proposal has been found to be consistent with the above legislation and Environmental Planning 

Instrument, as detailed in the above report.. No adverse environmental, economic or social impacts have 

been identified as resulting from the proposed development.  

No additional significant adverse impacts have been identified as likely to arise from the proposed 

development.  

It is therefore considered that the proposal responds to site constraints and provides a suitable outcome. 

Accordingly, it is requested that the Department of Planning, Industry & Environment grant consent to the 

proposal. 
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STRUCTURAL NOTES

STRUCTURAL NOTES
GENERALGENERAL
G1. THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH 

SPECIFICATIONS AND OTHER CONSULTANT'S DRAWINGS.
G2. THE WEATHER PROOFING OF THE BUILDING IS THE 

ARCHITECT'S/BUILDER'S RESPONSIBILITY. THIS INCLUDES (BUT IS NOT 
LIMITED TO) THE SPECIFICATION AND FIXING DETAILS OF CLADDINGS, 
SHEETING, FLASHING, MEMBRANES, STEPS, SETDOWNS & RECESSES.

G3. ALL DISCREPANCIES SHALL BE REFERRED TO THE (PROJECT 
MANAGER) AND RESOLVED BEFORE PROCEEDING WITH THE WORK.

G4. ALL DIMENSIONS SHOWN SHALL BE VERIFIED BY THE BUILDER ON 
SITE. THESE STRUCTURAL DRAWINGS SHALL NOT BE SCALED FOR 
DIMENSIONS. THE RL's SHOWN ON THESE DRAWINGS ARE 
APPROXIMATE AND ARE FOR THE SOLE PURPOSE OF ASSISTING THE 
STRUCTURAL DOCUMENTATION. THEY ARE NOT TO BE USED FOR 
CONSTRUCTION PURPOSES. REFER TO ARCHITECTURAL DRAWINGS FOR 
CONFIRMATION OF ALL RL's, ALL LEVELS ARE IN METRES (m) AND 
DIMENSIONS ARE IN MILLIMETRES (mm)

G5. ALL WORKMANSHIP, TESTING, MATERIALS AND SUPERVISION ARE TO 
BE IN ACCORDANCE WITH THESE SPECIFICATIONS, THE WORK HEALTH 
AND SAFETY ACT 2011. ENFORCED BY THE WORKCOVER AUTHORITY 
AND CURRENT RELEVANT AUSTRALIAN STANDARDS.

G6. PROPRIETARY ITEMS SPECIFIED SHALL BE INSTALLED IN ACCORDANCE 
WITH THE MANUFACTURER'S WRITTEN RECOMMENDATIONS. DO NOT 
VARY SPECIFIED PROPRIETARY PRODUCTS WITHOUT WRITTEN 
APPROVAL FROM THE ENGINEER.

G7. THESE DRAWINGS AND ISSUED WRITTEN INSTRUCTIONS DURING THE 
COURSE OF THE CONTRACT DEPICT THE COMPLETE STRUCTURE. THEY 
DO NOT DESCRIBE A WORK METHOD. THE ARRANGEMENT, DESIGN AND 
INSTALLATION OF TEMPORARY WORKS REMAINS THE RESPONSIBILITY 
OF THE CONTRACTOR.

G8. THE DETERMINATION OF A SAFE WORK METHOD REMAINS THE 
RESPONSIBILITY OF THE CONTRACTOR. ANY ELEMENT WHICH POSES 
AN UNACCEPTABLE LEVEL OF SAFETY RISK TO CONSTRUCT SHALL BE 
REFERRED TO THE STRUCTURAL ENGINEER. TEMPORARY BRACING AND 
SUPPORT OF STRUCTURE IS THE RESPONSIBILITY OF THE 
CONTRACTOR AND SHALL BE MAINTAINED DURING ALL STAGES OF 
CONSTRUCTION.

G9. NOTES ON ANY DRAWING APPLY TO ALL DRAWINGS IN THE SET 
UNLESS NOTED OTHERWISE

G10. ALL ARCHITECTURAL FITMENTS SUCH AS GLAZING, PARTITIONS, 
CEILINGS ETC. SHOULD ALLOW FOR THE SHORT AND LONG TERM 
MOVEMENT OF STRUCTURAL ELEMENTS. FOR BEAMS AND SLABS 
SPANNING LESS THAN 8m AN ALLOWANCE OF AT LEAST 20mm 
SHOULD BE MADE (CONSULT ENGINEER WHERE SPANS EXCEED 8m).

G11. THE BUILDER SHALL PROVIDE CERTIFICATION ON ANY DESIGN AND 
CONSTRUCT COMPONENT BY A CHARTERED PROFESSIONAL ENGINEER 
(NPER).

G12. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE LOCATION OF ALL 
SERVICES IN THE VICINITY OF THE WORKS. ANY SERVICES SHOWN 
ARE PROVIDED FOR INFORMATION ONLY. THE CONTRACTOR SHALL 
CONFIRM THE LOCATION OF ALL SERVICES PRIOR TO COMMENCING AND 
SHALL BE RESPONSIBLE FOR THE REPAIR OF ANY DAMAGE CAUSED 
TO SERVICES, AS WELL AS ANY LOSS INCURRED AS A RESULT OF 
THE DAMAGE TO ANY SERVICE.

G13. THE STRUCTURAL COMPONENTS DETAILED ON THESE STRUCTURAL 
DRAWINGS ARE JOB SPECIFIC AND HAVE BEEN DESIGNED IN 
ACCORDANCE WITH THE RELEVANT AUSTRALIAN STANDARDS AND 
BUILDING CODE OF AUSTRALIA FOR THE FOLLOWING FIRE RATINGS, 
WIND LOADS, FLOOR USAGE AND EARTHQUAKE LOADS.
WIND LOADS:

- REGION = A
- ANNUAL PROBABILITY OF EXCEEDANCE = 0.02
- TERRAIN CATEGORY = 2.5
- SITE WIND SPEED = 45 m/s

FLOOR LIVE LOADS:
- GENERAL = 1.5 kPa
- STORES = 5.0 kPa
- GARAGE = 2.5 kPa
- STAIRS = 2.0 kPa
- BALCONY = 2.0 kPa
ROOF LIVE LOADS:
- ROOF = 0.25 kPa

SNOW LOADS:
- ROOF = [4.40] kPa
- GROUND = [2.30] kPa
- PROBABILITY FACTOR = 1 (SERV) 1.5 (STR)

BUSHFIRES : = DESIGN STRUCTURE TO COMPLY WITH THE 
REQUIREMENTS OF AS3959-2009.

G14. THE METHOD OF CONSTRUCTION AND THE MAINTENANCE OF SAFETY 
DURING CONSTRUCTION IS THE RESPONSIBILITY OF THE BUILDER. IF 
ANY STRUCTURAL ELEMENT PRESENTS DIFFICULTY IN RESPECT TO 
SAFETY THE MATTER SHALL BE REFERRED TO PMI ENGINEERS FOR 
RESOLUTION BEFORE PROCEEDING WITH THE WORK. 

G15. NO CHANGES IN ANY STRUCTURAL ELEMENT SHALL BE MADE 
WITHOUT WRITTEN APPROVAL FROM PMI ENGINEERS. IF THERE IS A 
DISCREPANCY THEN FOR TENDER PURPOSES ALLOW FOR THE MOST 
EXPENSIVE OPTION. PMI ENGINEERS SHALL BE CONTACTED TO 
CONFIRM PRIOR TO CONSTRUCTION.

G16. CONSTRUCTION USING THESE DRAWINGS SHALL NOT COMMENCE UNTIL 
A CONSTRUCTION CERTIFICATE HAS BEEN ISSUED AND ONLY IF THE 
DRAWINGS ARE DESIGNATED "ISSUED FOR CONSTRUCTION".

G17. PMI ENGINEERS ACCEPTS NO RESPONSIBILITY FOR ANY WORK NOT 
INSPECTED OR NOT APPROVED BY PMI ENGINEERS DURING 
CONSTRUCTION.

STEELWORKSTEELWORK
S1. FABRICATE AND ERECT STRUCTURAL STEELWORK IN ACCORDANCE 

WITH AS4100-1998.
S2. PROVIDE HOLES, CLEATS AND FIXING FOR LIGHT STEEL/TIMBER 

FRAMING, FINISHES, ETC. SHOWN ON ARCHITECTURAL DRAWINGS.
S3. THESE DRAWINGS HAVE BEEN PREPARED TO INDICATE THE 

STRUCTURAL INTENT. THE SHOP DETAILER IS TO USE THESE 
DRAWINGS AS A BASIS FOR DIMENSIONAL COORDINATION WITH OTHER 
CONSULTANT'S DRAWINGS AND IS TO PREPARE DETAILED SHOP 
DRAWINGS. WHERE NECESSARY,  THE SHOP DETAILER IS TO MAKE 
ASSUMPTIONS AND SUBMIT TO PMI ENGINEERS FOR RESOLUTION. SHOP 
DETAILER IS TO ALLOW TO RE- WORK SHOP DRAWINGS AS 
NECESSARY. FABRICATOR SHALL PREPARE SHOP DRAWINGS AND 
SUBMIT THEM TO THE BUILDER FOR THEIR APPROVAL. BUILDER SHALL 
LODGE TWO HARD COPIES OF APPROVED DRAWINGS TO PMI ENGINEERS 
FOR REVIEW PRIOR TO FABRICATION, (ALLOW 5 WORKING DAYS FOR 
REVIEW).

S4. TYPICAL STEELWORK CONNECTIONS (UNLESS NOTED OTHERWISE)
- COLUMN BASE PLATES: 10 BASE PLATE, 4/M16 HILTI

HIT-HY 150 MAX CHEMICAL INJECTION ANCHORS
- BEAM TO TOP OF COLUMN: CAP PLATE, 2 BOLTS TO

CHANNELS, 4 BOLTS TO RHS/CHS/SHS/UB/UC
- BEAM TO SIDE OF COLUMN: FIN PLATE, 2 BOLTS
- BEAM TO SIDE OF BEAM: END OR FIN PLATE, 2 BOLTS
- COLUMNS TO TOP OF BEAM: BASE PLATE, 2 BOLTS TO

CHANNELS, 4 BOLTS TO UB/UC SECTIONS
- ALL ROOF & WALL BRACING: CLEAT PLATES, 2 BOLTS
- PURLINS/WALL GIRTS: 8 CLEAT PLATES, 2 PURLIN BOLTS
UNLESS NOTED OTHERWISE, USE:
- 10mm BASE, CAP, GUSSET, FIN AND END PLATES.
- M20 8.8/S BOLTS. (4.6/S GRADE TO BE USED FOR HOLD DOWN

BOLTS)
- 6mm CONTINUOUS FILLET WELDS MADE WITH E4818 MILD

STEEL ELECTRODES.
- ALL WELDS SP CATEGORY

S5. NO PAINT ON MATING SURFACES WITH TF OR TB BOLTING UNLESS
APPROVED BY PMI ENGINEERS.

S6. TF or TB BOLTS TO BE INSTALLED WITH ONE HARDENED WASHER
UNDER THE TURNED PART.

S7. TF AND TB BOLTING BY "PART TURN" METHOD WITH LOAD INDICATING
WASHERS.

S8. ALL BOLTS, SCREWS, HOLD DOWN BOLTS, MASONRY ANCHORS SHALL
BE HOT DIP GALVANISED TO AS1214-2016, AS/NZS 4534-2006,
AS/NZS 4680-2006 & AS/NZS 4792-2006. NO CONNECTION SHALL
HAVE LESS THAN 2 BOLTS. ALL BOLTS AND WASHERS SHALL BE
GALVANISED. ALL HOLES SHALL BE 2mm LARGER THAN THE BOLT
DIAMETER UNLESS NOTED OTHERWISE.

S9. MINIMUM YIELD STRESS:
- HOT ROLLED SECTIONS = 300MPa
- SQUARE HOLLOW SECTIONS = 350MPa
- RECTANGULAR HOLLOW SECTIONS = 350MPa
- CIRCULAR HOLLOW SECTION = 250MPa
- HOT ROLLED PLATE = 250MPa

S10. COLD FORMED SECTIONS TO CONFORM WITH:
- AS/NZS 1594-2002, AS/NZS 1595-1998, AS/NZS 4600-2018

AND AS 1397-2011, AS1397, AS/NZS1594 AND AS/NZS1595.
- MINIMUM YIELD STRESSES SECTIONS 450MPa.

S11. SURFACE TREATMENT UNLESS NOTED OTHERWISE:
- PROTECTED FROM WEATHER = AS/NZS 2312-IZS2
- EXPOSED TO WEATHER = AS/NZS 2312-

HDG600P3
- BUILT INTO THE INTERNAL SKIN OF EXTERNAL WALLS

= AS/NZS 2312-
HDG600P3

**REFER TO PURLIN & GIRTS NOTES FOR SURFACE TREATMENT OF 
THESE ITEMS**

S12. FIX CROSS BRACING TO PURLINS AT 3000 MAXIMUM CTS WITH M10 
BOLTS OR M6 HOOKS.

S13. STEELWORK TO BE CONCRETE ENCASED SHALL BE FREE FROM ALL 
LOOSE RUST, LOOSE MILL SCALE, DIRT, OIL, GREASE, ETC. AND 
REINFORCED WITH SL41 FABRIC OR EQUIVALENT BLACK IRON WIRE, 3mm 
DIA.

S13.a ALL BURIED STEELWORK TO BE PAINTED FIRST USING 'EXPOSED TO 
WEATHER' TREATMENT SYSTEM FOLLOWED BY THE APPLICATION OF A 
TWO PART EPOXY SUCH AS 'SIKAGUARD-63N' OR APPROVED 
EQUIVALENT. ALTERNATIVELY, ENCASE BURIED STEELWORK IN 
CONCRETE WITH A MINIMUM COVER OF 75mm TO STEELWORK.

S14. BOLT SYMBOLS:
- 4.6/S  = GRADE 4.6 BOLT / SNUG TIGHTENED.
- 8.8/S  = GRADE 8.8 BOLT / SNUG TIGHTENED.
- 8.8/TF = GRADE 8.8 BOLT / FULLY TENSIONED FRICTION TYPE (USE
LOAD INDICATOR WASHERS)
- 8.8/TB - GRADE 8.8 BOLT / FULLY TENSIONED BEARING TYPE (USE
LOAD INDICATOR WASHERS)

S15. THE CONTRACTOR SHALL SUPPLY WRITTEN CERTIFICATION TO THE 
STRUCTURAL ENGINEER PRIOR TO THE ERECTION OF ANY STRUCTURAL 
STEEL STATING THAT THE BOLTS PROPOSED TO BE USED COMPLY 
WITH AS/NZS 1252.1-1996. HIGH STRENGTH BOLTS (8.8) ARE NOT TO 
BE WELDED.

S16. THE FABRICATION AND ERECTION OF THE STRUCTURAL STEEL WORK 
SHALL BE SUPERVISED BY A QUALIFIED PERSON EXPERIENCED IN SUCH 
SUPERVISION, IN ORDER TO ENSURE THAT ALL REQUIREMENTS OF THE 
DESIGN ARE MET.

S17. ALL MEMBERS SHALL BE SUPPLIED IN SINGLE LENGTHS. SPLICES 
SHALL ONLY BE PERMITTED IN LOCATIONS SHOWN ON THE 
STRUCTURAL DRAWINGS.

STEELWORK CONT.STEELWORK CONT.
S18. ALL BUTT WELDS SHALL BE COMPLETE PENETRATION BUTT WELDS 

CATEGORY SP TO AS1554.1-2004 U.N.O THE EXTENT ON NON-
DESTRUCTIVE WELD EXAMINATION SHALL BE AS NOTED BELOW:
- RADIOGRAPHIC OR ULTRASONIC EXAMINATION SHALL BE TO AS/NZS
1554.1-2014, AS 2177-2006 AND AS2207-2007 AS APPROPRIATE.

S19. GROUT ALL STEEL BASES BY DRY PACKING USING GROUT WHICH IS
NON-SHRINK AND HAS A MINIMUM COMPRESSIVE STRENGTH AT 7 DAYS
OF 40MPa

S20. PROVIDE SEAL PLATES TO THE ENDS OF ALL HOLLOW SECTIONS, WITH 
'BREATHER' HOLES IF MEMBERS ARE TO BE HOT DIP GALVANISED.

S21. THESE DRAWINGS MAY NOT IDENTIFY ALL SECONDARY STEELWORK 
ELEMENTS THAT ARE REQUIRED FOR SUPPORT, FIXING AND FINISHING 
OF GLAZING, CLADDING AND LINING. THE TENDERER IS RESPONSIBLE 
FOR THE INCLUSION OF SUCH STEELWORK ELEMENTS TO THE EXTENT 
REQUIRED ON THE ARCHITECT'S DRAWINGS.

S22. IMPORTED STRUCTURAL STEEL MATERIAL
ALL STRUCTURAL STEELWORK USED ON THIS PROJECT SHALL BE 
COMPLIANT WITH AS4100, AND IN PARTICULAR:
- CERTIFIED MILL TEST REPORTS, OR TEST CERTIFICATES SHALL

BE PROVIDED AS EVIDENCE OF COMPLIANCE WITH THE
STANDARDS REFERRED TO IN AS4100. THESE CERTIFICATES
SHALL BE SUBMITTED TO PMI ENGINEERS FOR APPROVAL
PRIOR TO COMMENCEMENT OF FABRICATION.

- PROVIDE TEST CERTIFICATED FOR COMPLIANCE FOR ALL
FASTENERS. THESE CERTIFICATES SHALL BE SUBMITTED TO
PMI ENGINEERS FOR APPROVAL PRIOR TO FABRICATION.

- FOR COLD FORMED SECTIONS A "CERTIFICATE OF CONFORMITY
TO AS1163-1991" SHALL BE SUBMITTED TO PMI ENGINEERS FOR
APPROVAL PRIOR TO FABRICATION.

- CERTIFICATES SHALL ONLY BE ACCEPTED FROM TESTING
COMPANIES ACCREDITED BY A TESTING AUTHORITY
RECOGNISED IN AUSTRALIA, EG NATA or JAS-ANZ CERTIFIED.

- UNIDENTIFIED STEEL ie. ANY STEEL THAT IS NOT
ACCOMPANIED WITH EVIDENCE STATING COMPLIANCE WITH THE
REQUIREMENT OF AS4100 SHALL ONLY BE USED STRICTLY IN
ACCORDANCE WITH CLAUSE 2.2.3 OF AS4100.

IF MATERIALS SUPPLIED AND INSTALLED ARE SUBSEQUENTLY PROVEN 
TO BE NON COMPLIANT WITH THE SPECIFIED AUSTRALIAN STANDARDS 
IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY AND COST TO 
UNDERTAKE NATA OR EQUIVALENT CERTIFIED TESTING TO PROVE 
CONFORMANCE TO THE AUSTRALIAN STANDARDS AND DESIGN 
SPECIFICATIONS. SIMILARLY ANY RECTIFICATION WORKS THAT MAY 
SUBSEQUENTLY BE REQUIRED TO SATISFY AUSTRALIAN CODE 
REQUIREMENT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR..

FOUNDATIONSFOUNDATIONS
F1. ASSUMED ALLOWABLE BEARING CAPACITY:

- PAD FOOTINGS =     [500] kPa
- STRIP FOOTINGS =     [500] kPa
- SLABS ON GROUND =     [500] kPa
- BORED PIERS =     [1500]kPa END BEARING

[150] kPa SKIN FRICTION

F2. A GEOTECHNICAL REPORT HAS BEEN CARRIED OUT REFER TO 
ALLIANCE REPORT  13526-GR-1-1 REV A DATED 15th SEPTEMBER, 

F3. THE SLAB AND FOOTINGS HAVE BEEN DESIGNED IN ACCORDANCE WITH 
AS2870-2011 FOR CLASS [A] SITE. A SUITABLY QUALIFIED 
GEOTECHNICAL ENGINEER TO BE CONTACTED DURING EXCAVATION TO 
CONFIRM THE SITE CLASSIFICATION.

F4. THE CONTRACTOR SHALL ALLOW TO ENGAGE A QUALIFIED (NPER) 
GEOTECHNICAL ENGINEER TO APPROVE THE FOUNDATION MATERIAL. 
OBTAIN GEOTECHNICAL ENGINEERS APPROVAL AND SUBMIT 
CERTIFICATE IN WRITING TO PMI ENGINEERS PRIOR TO CONCRETING 
FOUNDATIONS.

F5. ENSURE STABILITY OF ADJACENT BUILDINGS AND PATHS IS 
MAINTAINED DURING ALL STAGES OF CONSTRUCTION.

F6. DO NOT ALLOW EXCAVATED MATERIAL TO BE STOCKPILED WITHIN 
1500mm OF FOOTING TRENCHES OR PITS. NO EARTH OR DETRITUS IS TO 
FALL INTO THE FOOTING TRENCHES BEFORE OR DURING CONCRETE 
PLACEMENT.

F7. THE UNDERSIDE OF FOUNDATIONS SHALL CONFORM TO THE FOLLOWING 
REGARDLESS OF NOMINATED LEVELS:

F8. FOOTINGS SHALL BE CENTRALLY LOCATED UNDER WALLS AND 
COLUMNS UNLESS NOTED OTHERWISE ON THE STRUCTURAL DRAWINGS.

F9. FOOTINGS SHALL BE EXCAVATED TO THE DETAILED DEPTH AND 
WIDTH. FOOTINGS SHALL BE INSPECTED AND FILLED WITH CONCRETE 
AS SOON AS POSSIBLE TO AVOID EITHER SOFTENING OF THE 
FOUNDATION MATERIAL OR DRYING OUT BY EXPOSURE.

F10. THE BASE OF ALL PIER HOLES SHALL BE FREE OF WATER AND 
CLEANED OF LOOSE MATERIAL OR DEBRIS PRIOR TO PLACEMENT OF 
CONCRETE. ALLOW TO PROVIDE TEMPORARY LINERS AS DEEMED 
NECESSARY.

CONSTRUCTION PHASE SERVICES - WITNESS POINTSCONSTRUCTION PHASE SERVICES - WITNESS POINTS
WP1. OBTAIN PMI ENGINEERS WRITTEN INSTRUCTION AT THE FOLLOWING 

HOLD POINTS:
- PREPARATION OF FOUNDING MATERIAL, INCLUDING PIER BORE HOLES.
- REINFORCEMENT PRIOR TO PLACEMENT OF CONCRETE or COREFILLING
OF BLOCKWORK.
- STEEL AND TIMBER FRAME INSPECTION PRIOR TO SHEETING.

WP2. PROVIDE MINIMUM 48 HOURS NOTICE FOR ANY REQUIRED INSPECTIONS.

TEMPORARY WORKSTEMPORARY WORKS
TW1. THESE DRAWINGS DEPICT THE "PERMANENT" STRUCTURE, TEMPORARY 

WORKS REMAIN THE RESPONSIBILITY OF THE CONTRACTOR.
TW2. BUILDER MUST ENGAGE (NPER) QUALIFIED STRUCTURAL ENGINEER FOR 

THE DESIGN OF ALL TEMPORARY WORKS NECESSARY TO SAFELY 
ERECT THIS STRUCTURE. AS A MINIMUM THE FOLLOWING WORKS 
REQUIRE ATTENTION;
- FORMWORK / TEMPORARY PROPPING / NEEDLE BEAMS /
SCAFFOLDING / UNDERPINNING

TW3. BUILDER SHALL CONTACT PMI ENGINEERS IF THEY CONSIDER ANY PART 
OF THIS STRUCTURE IS UNSAFE TO ERECT

CONCRETECONCRETE
C1. CARRY OUT ALL CONCRETE WORK IN ACCORDANCE WITH AS3600-2018 
AND NATSPEC CONCRETE STANDARDS.
C2. CONCRETE PROPERTIES AND COVER TO REINFORCING :

MAXIMUM AGGREGATE SIZE = 20mm U.N.O.
SLUMP DURING PLACING = 75mm ±10mm
EXPOSURE CLASSIFICATION = A2 (INTERNAL CONCRETE 

ELEMENTS)
= A2 (EXTERNAL CONCRETE 
ELEMENTS)

NO ADMIXTURES SHALL BE USED IN THE CONCRETE MIX UNLESS 
APPROVED BY PMI ENGINEERS IN WRITING.

C3. CONCRETE PROPERTIES FOR SLABS AND BEAMS SHALL BE VARIED 
FROM NORMAL CLASS AS FOLLOWS :
- MINIMUM CEMENT CONTENT 250kg/m3/
- MAXIMUM 56 DAY SHRINKAGE STRAIN = AS NOMINATED ABOVE
- PRIOR TO COMMENCEMENT CONCRETE SUPPLIER TO PROVIDE

DRYING SHRINKAGE TEST RESULTS FROM PRODUCTION
ASSESSMENT AS EVIDENCE THAT SPECIFIED DRYING
SHRINKAGE LIMITS CAN BE ACHIEVED USING NORMAL MIX
DESIGN.

C4. SUBMIT FOR APPROVAL THE FOLLOWING TO THE ENGINEER :
- CURING PROCEDURE (PVA MEMBRANES NOT PERMITTED)
- STRIPPING AND BACK PROPPING PROCEDURE
- DETAILS AND LOCATION OF CONDUITS AND PENETRATIONS
- CONSTRUCTION JOINT LOCATIONS

C5. FOR TENDER PURPOSES ASSUME MINIMUM STRIPPING TIMES AND
EXTENT OF BACK PROPPING AS PER AS3610-1995 SECTION 5.0 
AND AS PER GENERAL NOTES FOR FORMWORK AND PROPPING.

C6. FORMWORK FINISH CLASSIFICATION TO AS3610.1-2010 :
ELEMENT CLASS

- INGROUND FOOTINGS 5
- RETAINING WALLS 5 EARTH FACE
- RETAINING WALLS 2 EXPOSED FACE
- COLUMNS 2
- LIFT WALLS 2
- BEAMS & SLABS 2
- STAIRS 2
- GRANO TREATED SURFACES 2
(UNLESS NOTED OTHERWISE BY ARCHITECTURAL DOCUMENTATION)

C7. SURFACE FINISHES :
- COLUMNS & WALLS OFF FORM
- FLOOR SLABS (U.N.O.) MACHINE FLOAT
- SLABS TO BE TILED WOOD FLOAT
- STAIRS STEEL TROWEL
(UNLESS NOTED OTHERWISE BY ARCHITECTURAL DOCUMENTATION)

C8. COMPACT ALL CONCRETE, INCLUDING FOOTINGS AND SLABS USING
MECHANICAL VIBRATORS.

C9. PLACE CONCRETE CONTINUOUSLY BETWEEN CONSTRUCTION JOINTS
SHOWN ON PLAN. DO NOT BREAK OR INTERRUPT SUCCESSIVE POURS
SUCH THAT COLD JOINTS OCCUR. ANY REVISIONS OR ADDITIONS TO
CONSTRUCTION JOINTS SHOWN ON PLAN REQUIRE APPROVAL FROM
PMI ENGINEERS.

C10. CONCRETE PROFILES :
- BEAM DEPTHS ARE WRITTEN FIRST AND INCLUDE THE SLAB

THICKNESS.
- SIZES OF CONCRETE ELEMENTS DO NOT INCLUDE THICKNESS OF

APPLIED FINISHES.
- NO HOLES, CHASES OR EMBEDMENT OF PIPES OTHER THAN

SHOWN IN THE STRUCTURAL DRAWINGS SHALL BE MADE IN 
CONCRETE MEMBERS WITHOUT THE PRIOR WRITTEN APPROVAL 
OF PMI ENGINEERS.

- PROVIDE DRIP GROOVES AT ALL EXPOSED EDGES. CHAMFERS,
DRIP GROOVES, REGLETS ETC TO ARCHITECT'S DETAILS.

C11. ALL PENETRATIONS TO HAVE 2/N16 TRIMMER BARS TOP AND BOTTOM 
TO EACH FACE. U.N.O. EXTEND TRIMMERS 600 BEYOND PENETRATION.

C12. SETDOWNS OR FALLS IN FLOOR SURFACES ARE NOT PERMITTED 
UNLESS SHOWN ON DRAWINGS. MAINTAIN MINIMUM SLAB THICKNESS 
SHOWN ON PLAN WHERE FALLS OCCUR.

C13. CONCRETE IS INCLINED TO CRACK, AND SURFACE FINISH QUALITY IS 
LARGELY DEPENDENT UPON FINISHING AND PLACEMENT METHODOLOGY. 
AS SUCH PMI ENGINEERS TAKES NO RESPONSIBILITY FOR THE QUALITY 
OF CONCRETE FINISH.

C14. REINFORCEMENT QUALITY AND NOTATION :
ALL REINFORCING BAR SHALL BE GRADE D500N TO AS/NZS 4671-2001 
AND ALL MESH SHALL BE GRADE 500L TO AS/NZS 4671-2001. UNLESS 
NOTED OTHERWISE CLASS L REINFORCEMENT SHALL NOT BE USED.

REINFORCEMENT LABELS :

C15. REINFORCEMENT IS REPRESENTED DIAGRAMMATICALLY, AND NOT 
NECESSARILY IN TRUE PROJECTION. BARS SHOWN ARE INDICATIVE 
ONLY AND LENGTHS MAY VARY. BEAM ELEVATIONS TAKE PRECEDENCE 
OVER SECTIONS. SLAB PLANS TAKE PRECEDENCE OVER SECTIONS. 
REFER TO SECTIONS FOR EXTRA BARS THAT MAY BE REQUIRED.

C16. USE ONLY PLASTIC OR CONCRETE CHAIRS AT EXTERNAL SURFACES.
C17. SITE BENDING OF REINFORCEMENT BARS SHALL BE DONE WITHOUT 

HEATING USING A RE-BENDING TOOL. THE BARS SHALL BE RE-BENT 
AGAINST A FLAT SURFACE OR A PIN WITH A DIAMETER NOT LESS 
THAN THE MINIMUM PIN SIZE PRESCRIBED IN AS3600-2009.

C18. SPLICES IN REINFORCEMENT SHALL BE MADE ONLY IN POSITIONS 
SHOWN ON THE STRUCTURAL DRAWINGS OR IN POSITIONS OTHERWISE 
APPROVED IN WRITING BY PMI ENGINEERS. LAPS SHALL NOT BE LESS 
THAN THE DEVELOPMENT LENGTH FOR EACH BAR AND IN ACCORDANCE 
WITH AS3600-2018 SECTION 13.

C19. LAPS IN MESH IN ACCORDANCE WITH AS3600-2018 SECTION 13.
C20. WELDING OF REINFORCEMENT SHALL NOT BE PERMITTED UNLESS 

SHOWN ON THE STRUCTURAL DRAWINGS OR APPROVED BY PMI 
ENGINEERS.

C21. AT EXTERNALLY EXPOSED SURFACES NO METALLIC ITEMS INCLUDING 
FORM BOLTS, FORM SPACERS, METALLIC BAR CHAIRS AND TIE-WIRE 
ARE TO BE PLACED IN THE COVER ZONE.

C22. ALL REINFORCEMENT, ANCHOR BOLTS AND OTHER CONCRETE INSERTS 
SHALL BE WELL SECURED IN POSITION AND INSPECTED BY PMI 
ENGINEERS PRIOR TO PLACING CONCRETE.

C23. HOLD DOWN BOLTS SHALL BE HOT DIPPED GALVANISED.
C24. U.N.O., ALL MASONRY ANCHORS INTO CONCRETE SHALL BE RAMSET

TRUBOLTS (LONGEST VERSION) OR APPROVED EQUIVALENT. BOLTS 
SHALL BE GALVANISED WHERE THEY ARE ADJOINING NON FERROUS OR 
PREPAINTED MEMBERS. PROVIDE STAINLESS STEEL BOLTS FOR ALL 
EXTERNAL CONDITIONS, OR WHERE EXPOSED TO THE WEATHER.

C25. ALL CONCRETE MIXES SHALL BE DESIGNED BY A RECOGNISED TESTING 
LAB AND SUBMITTED FOR REVIEW BY PMI ENGINEERS.

C26. ALL COMPRESSIVE STRENGTH TEST REPORTS SHALL BE SUBMITTED TO 
PMI ENGINEERS FOR REVIEW.

C27. TESTING SHALL BE CARRIED OUT ON ALL CONCRETE IN ACCORDANCE 
WITH AS1379-2007. TEST CYLINDERS ARE TO BE KEPT ON SITE.

C28. CURING OF ALL CONCRETE IS TO BE ACHIEVED BY KEEPING SURFACES 
CONTINUOUSLY WET FOR A PERIOD OF 7 DAYS, UNLESS SPECIFIED 
OTHERWISE. APPROVED SPRAY ON CURING COMPOUNDS THAT COMPLY 
WITH AS3799-1998 MAY BE USED WHERE FLOOR FINISHES WILL NOT 
BE AFFECTED. POLYTHENE SHEETING OR WET HESSIAN MAY BE USED 
TO RETAIN CONCRETE MOISTURE WHERE PROTECTED FROM WIND AND 
TRAFFIC. CURING IS TO COMMENCE IMMEDIATELY AFTER CONCRETE 
PLACEMENT.

C29. FOR ELAPSED TIME BETWEEN THE WETTING OF THE MIX AND THE 
DISCHARGE OF THE MIX, REFER TO CONCRETE - ELAPSED DELIVERY 
TIMES NOTE.

CONCRETE - ELAPSED DELIVERY TIMESCONCRETE - ELAPSED DELIVERY TIMES
CE1. ELAPSED TIME BETWEEN THE WETTING OF THE MIX AND THE 

DISCHARGE OF THE MIX AT THE SITE MUST NOT EXCEED THE CRITERIA 
IN THE ELAPSED DELIVERY TIMETABLE BELOW

IF THE ELAPSED TIME IS LONGER THAN THE CORRESPONDING TIME IN 
THE TABLE ABOVE, OR THE TEMPERATURE IS GREATER THAN 35°C, 
EITHER PMI ENGINEERS OR THE CONCRETE MIX DESIGN ENGINEER ARE 
TO BE CONTACTED TO CONFIRM WHETHER PLACEMENT IS TO PROCEED 
OR IF THE POUR IS TO BE STOPPED. IF THE POUR IS STOPPED, PRIOR 
TO ANY FURTHER CONCRETE PLACEMENT PMI ENGINEERS ARE TO BE 
CONTACTED TO INSPECT THE WORKS AND DETERMINE WHAT, IF ANY, 
RECTIFICATION WORKS ARE REQUIRED.

COVER TO REINFORCEMENT

ELEMENT
CONCRETE 
STRENGTH
 f'c (MPa)

MAXIMUM 56 
DAY DRY
SHRINKAGE

COVER (mm)

BORED PIERS
SLABS ON 
GROUND
STRIP FOOTING
PAD FOOTING
SUSPENDED 
SLABS

BEAMS

COLUMNS

WALLS
EXPOSED
COVERED

40
40
40

40
40
40
40
40
40
40
40

40
40

650 um

650 um

650 um
650 um

650 um

650 um

650 um

650 um

45

45
45

20

30
20
30
20

TOP 30 BTM 30

TOP 30 BTM 30

TOP 30 BTM 20
TOP 20 BTM 20

20

REINFORCEMENT NOTATION

SYMBOL BAR TYPE
STRENGTH 

GRADE (MPa)
DUCTILITY 
CLASS

TO COMPLY WITH 
AUSTRALIAN 
STANDARD

S

N

RL

SL

L-TM

R

STRUCTURAL GRADE 
DEFORMED RIB BAR
STRUCTURAL GRADE 
DEFORMED RIB BAR
PLAIN ROUND BAR

RECTANGULAR MESH 
DEFORMED RIB BAR

SQUARE MESH 
DEFORMED RIB BAR

TRENCH MESH

250

250

500

500

500

500

NORMAL

LOW

NORMAL

LOW

LOW

NORMAL

AS/NZS 4671-2001

AS/NZS 4671-2001

AS/NZS 4671-2001

AS/NZS 4671-2001

AS/NZS 4671-2001

AS/NZS 4671-2001

N12-300N12-300 3/N203/N20 SL92SL92

TYPE OF REO.
BAR SIZE (mm)

SPACING

BAR SPACING 
IN 100mm

TYPE OF REO.
NO. OF BARS

BAR SIZE (mm)

DUCT. CLASS
SQUARE MESH

BAR SIZE (mm)

ELAPSED DELIVERLY TIME TABLE
CONC. TEMP. AT DISCHARGE (°C)

2.00
MAXIMUM ELAPSED TIME (HOURS)

1.50
1.00
0.75
0.50

≤ 24
24 to 27
27 to 30
30 to 32
32 to 35

EXPOSED
COVERED

EXPOSED
COVERED

EXPOSED
COVERED

EXPOSED
COVERED

CO
NC
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 S
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EN
GT

H 
- 

(M
Pa

)

DAYS
7 14 21 28

10
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40

50

60

4 5 9 19

N3
2 

MI
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N4
0 
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X

N5
0 

MI
X

N6
0 
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X

CONCRETE STRENGTH V AGE - TYPE A PORTLAND CEMENTCONCRETE STRENGTH V AGE - TYPE A PORTLAND CEMENT

CS1. CONCRETE TO BE SAMPLED AND TESTED IN ACCORDANCE WITH 
AS1012.2

CS2. CHART TO BE USED AS A GUIDE ONLY AND SHOULD BE CONFIRMED 
WITH SUPPLIER

CS3. BUILDER TO OBTAIN WRITTEN CONFIRMATION OF CONCRETE STRENGTH 
FROM SUPPLIER

60 MPa

50 MPa

40 MPa

32 MPa

BLACK BEAR INN
SLAB ON GROUND - RESIDENTIALSLAB ON GROUND - RESIDENTIAL
RSG1. RESIDENTIAL SLABS ON GROUND SHALL BE IN ACCORDANCE WITH 

AS2870-2011.
RSG2. THE SITE OF THE WORKS SHALL BE STRIPPED OF ALL GRASS, ROOTS, 

VEGETABLE MATTER AND COMPRESSIBLE TOPSOIL.
RSG3. THE GROUND BELOW SLABS SHALL BE PROOF ROLLED WITH AN 

APPROVED HEAVY COMPACTOR.  ALL "SOFT SPOTS" ENCOUNTERED 
SHALL BE REMOVED AND REPLACED WITH COMPACTED CRUSHED ROCK 
OR APPROVED FILL IN ACCORDANCE WITH AS2870-2011 & 
AS3798-2007.

RSG4. CLEAN GRANULAR FILLING UP TO 600mm MAY BE PLACED UNDER THE 
SLAB IN ACCORDANCE WITH THE PROVISIONS OF AS2870-2011 PART 
6.4.  FILLING SHALL BE COMPACTED IN 150mm THICK LAYERS BY 
MECHANICAL ROLLER.

RSG5. TERMITE PROTECTION SHALL BE PROVIDED AS REQUIRED BY 
AS3660.1-2000 AND THE LOCAL STATUTORY AUTHORITY.

RSG6. SLABS SHALL BE LAID ON A 0.2mm POLYTHENE MEMBRANE, 
CONTINUOUS, LAPPED 20mm MINIMUM AND TAPED AT JOINTS, 
PUNCTURES AND SERVICE PIPE PENETRATIONS.

RSG7. BEAM AND STRIP FOOTING REINFORCEMENT SHALL ACHIEVE THE 
REQUIRED COVER AS NOTED IN CONCRETE SPECIFICATIONS

RSG8. TRENCH MESH SHALL BE LAID CONTINUOUSLY AND SHALL BE SPLICED 
WHERE NECESSARY WITH A LAP OF 600mm.

RSG9. TRENCH MESH SHALL BE OVERLAPPED BY THE WIDTH OF MESH AT 
CORNERS AND INTERSECTIONS AND THE ENDS OF TRENCH MESH SHALL 
TERMINATE WITH A CROSSBAR.

RSG10. MESH SHALL BE PLACED NEAR THE TOP OF THE SLAB AND SHALL 
ACHIEVE THE REQUIRED COVER.  MESH SHALL BE LAPPED A MINIMUM 
OF TWO WIRES PLUS 25mm AND SHALL BE SET OUT SUCH THAT NO 
MORE THAN THREE THICKNESSES OF MESH OCCUR AT ANY LOCATION.

RSG11. HOT WATER HEATING PIPES MAY BE EMBEDDED IN THE SLAB IF THE 
THICKNESS IS INCREASED BY 25mm AND LAID ON SL52 MESH, OR IF 
THE SLAB THICKNESS IS INCREASED BY 25mm AND THE MESH SIZE IS 
INCREASED BY ONE SIZE (eg FROM SL82 MESH TO SL92 MESH). 

RSG12. THE GROUND SURROUNDING THE SLAB SHALL HAVE ITS SURFACE AT 
LEAST 150mm LOWER THAN THE SLAB SURFACE AND BE GRADED 
AWAY FROM THE SLAB EDGE TO THE SITE DRAINAGE SYSTEM.

RSG13. ADDITIONAL PLUMBING REQUIREMENTS FOR CLASS M, H & E SITES.
CLASS M H or E SITES: THE BASE OF TRENCHES SHALL BE SLOPED 
AWAY FROM THE BUILDING. TRENCHES SHALL BE BACKFILLED WITH 
CLAY IN THE TOP 300mm WITHIN 1.5m OF THE BUILDING AND THE CLAY 
COMPACTED. WHERE PIPES PASS UNDER THE FOOTING SYSTEM THE 
FULL DEPTH OF THE TRENCH SHALL BE BACKFILLED WITH CLAY or 
CONCRETE. SUBSURFACE DRAINS TO REMOVE GROUNDWATER SHALL 
NOT BE USED WITHIN 1.5m OF THE BUILDING UNLESS NOTED 
OTHERWISE.
ADDITIONAL REQUIREMENTS FOR CLASS H & E SITES: THESE 
REQUIREMENTS APPLY TO ALL STORMWATER, SANITARY PLUMBING 
DRAINS & DISCHARGE PIPES.
- CLOSED-CELL POLYETHYLENE LAGGING SHALL BE USED
AROUND PIPE PENETRATIONS THROUGH FOOTINGS. THE LAGGING SHALL
BE A MINIMUM OF 20mm THICK ON CLASS H1 SITES & 40mm THICK ON
CLASS H2 & CLASS E SITES. VERTICAL PENETRATIONS DO NOT
REQUIRE LAGGING.
- DRAINS ATTACHED TO or EMERGING FROM UNDERNEATH THE
BUILDING SHALL INCORPORATE FLEXIBLE JOINTS IMMEDIATELY OUTSIDE 
THE FOOTING AND COMMENCING WITHIN 1m OF THE BUILDING PERIMETER 
TO ACCOMMODATE A TOTAL RANGE OF DIFFERENTIAL MOVEMENT IN 
ANY DIRECTION EQUAL TO THE ESTIMATED CHARACTERISTIC SURFACE 
MOVEMENT ON THE SITE (ys). ys = ???, (IN THE ABSENCE OF THE 
SPECIFIC DESIGN GUIDANCE, THE FITTINGS or OTHER DEVICES TO 
ALLOW FOR THE MOVEMENT SHALL BE SET AT THE MID POSITION OF 
THEIR RANGE OF POSSIBLE MOVEMENT AT THE TIME OF 
INSTALLATION).
- PIPES MAY BE ENCASED IN CONCRETE or IN RECESSES IN THE
SLAB WHEN PROVIDED WITH FLEXIBLE JOINTS AT THE EXTERIOR OF 
THE SLAB. METHODS USED SHOULD COMPLY WITH THE AS/NZS 3500 
SERIES.
- COLD WATER PIPES AND HEATED or HOT WATER PIPES SHALL
NOT BE INSTALLED UNDER A SLAB UNLESS THE PIPES ARE INSTALLED 
WITHIN A CONDUIT SO THAT IF THE PIPE LEAKS WATER IT WILL BE 
NOTICED ABOVE THE SLAB or OUTSIDE THE SLAB AND WILL NOT LEAK 
UNNOTICED UNDER THE SLAB. WATER SERVICE PIPES INSTALL UNDER 
CONCRETE SLABS SHOULD COMPLY WITH THE RELEVANT 
REQUIREMENTS OF AS/NZS 3500.1. HEATED WATER SERVICE PIPES 
INSTALLED UNDER CONCRETE SLABS SHOULD COMPLY WITH THE 
RELEVANT REQUIREMENTS OF AS/NZS 3500.4. 

25mm OVERLAP OF END WIRE

FIRE PROTECTION OF STEELWORKFIRE PROTECTION OF STEELWORK
FP1. PROVIDE 120/120/120 FIRE PROTECTION TO ALL PERMANENT 

STRUCTURAL STEEL MEMBERS AND CONNECTIONS.
FP2. REINSTATE ANY FIRE PROTECTION REMOVED FROM EXISTING 

STRUCTURAL STEELWORK.
FP3. INSTALL FIRE PROTECTION MATERIALS IN ACCORDANCE WITH THE 

MANUFACTURER'S WRITTEN SPECIFICATIONS.
FP4. PROVIDE CERTIFICATION OF FIRE PROTECTION ON COMPLETION.

STEEL DECK SLABS (BONDEK or CONDECK)STEEL DECK SLABS (BONDEK or CONDECK)
BS1. STEEL DECKING TO BE INSTALLED STRICTLY IN ACCORDANCE WITH 

MANUFACTURER'S WRITTEN INSTRUCTIONS.
BS2. REFER TO PLAN FOR STEEL DECKING SPECIFICATION. CONTRACTOR MAY 

SUBMIT FOR APPROVAL EQUIVALENT DECKING PRODUCTS.
BS3. PROVIDE 40mm MINIMUM BEARING AT SUPPORTS.
BS4 AT ALL RE-ENTRANT CORNERS PROVIDE 3/N12 TRIMMERS 2000 LONG 

TIED TO UNDERSIDE OF MESH.
BS5. UNLESS NOTED OTHERWISE, PROVIDE TEMPORARY PROPPING OF DECK 

IN ACCORDANCE WITH THE MANUFACTURER'S WRITTEN INSTRUCTIONS.

SPAN 
DIRECTION

CONTINUOUS DECK SLAB SIMPLY SUPPORTED DECK SLAB

REV DATE DESCRIPTION DP FULL NAME REG NO
1 29.11.2021 ISSUED FOR CC2 THOMAS WILLIAMS PRE0001122

Appendix B – Structural Plans
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Level P - EXCAVATION

#SCHEDULE - P - RETAINING#SCHEDULE - P - RETAINING
TypeType
MarkMark DescriptionDescription
ANCHORS
RA1 26.5mm DYWIDAG Y1050H PRESTRESSING STEEL BAR - OR OTHER APPROVED - SEE ACCOMPANYING

SHEET FOR LOADS
RA2 32mm DYWIDAG Y1050H PRESTRESSING STEEL BAR - OR OTHER APPROVED - SEE ACCOMPANYING

SHEET FOR LOADS
RA3 36mm DYWIDAG Y1050H PRESTRESSING STEEL BAR - OR OTHER APPROVED - SEE ACCOMPANYING

SHEET FOR LOADS
FOUNDATIONS
CB8 600Wx400D CAPPING BEAM TO ROAD - 3N20s TOP & BTM with N12 STIRRUPS @ 300 CRS
RETAINING SYSTEM
RP1 450 DIA PIER REINFORCED WITH 6/N28s @ N12 SPIRAL @ 250 PITCH
RP2 450 DIA PIER REINFORCED WITH 4/N16s @ N10 SPIRAL @ 300 PITCH
RP3 450 DIA PIER REINFORCED WITH 4/N20s @ N12 SPIRAL @ 300 PITCH
RP4 450 DIA PIER REINFORCED WITH 4/N24s @ N10 SPIRAL @ 300 PITCH
RP5 450 DIA PIER REINFORCED WITH 4/N16s @ N12 SPIRAL @ 300 PITCH
RP6 450 DIA PIER REINFORCED WITH 6/N20s @ N12 SPIRAL @ 300 PITCH
RP7 450 DIA PIER REINFORCED WITH 6/N24s @ N12 SPIRAL @ 300 PITCH
RW1 190 COREFILLED BLOCKWORK WALLS - N16s @ 400 CRS VERTICAL - N12s @ 400 CRS HORIZONTAL -

TEMP RESTRAINT REQUIRED AT TOP PRIOR TO SLAB OVER BEING POURED
RW2 200mm 32MPa SHOTCRETE WALLS - SEE S10 FOR DETAILS

•
•
•

•

•

NOTE: 
RETAINING PILES DESIGNED BASED ON RECTANGULAR PRESSURE DISTRIBUTION 

8H + 5kPa SURCHARGE, 10kPa SURCHARGE FROM ROAD
ADDITIONAL 64kN/m LATERAL LOAD AT TOP OF N1/N2 PILES TO ACCOUNT 
FROM PRESSURE FROM ROAD RETENTION PILES

GROUND SUPPORT MEASURES ARE INDICATIVE ONLY PRIOR TO CONFIRMATION OF 
GROUND CONDITIONS ON OPENING UP OF SITE
ALLOWABLE TEMPORARY/PERMANENT BATTER ANGLES TO BE VERIFIED ONSITE WITH 
GROUND INVESTIGATIONS AND AS EXCAVATION PROCEEDS

DETAIL
S10a 1 : 20
1

DETAIL
S10 1 : 20
2 DETAIL

S10 1 : 10
2a

REV DATE DESCRIPTION DP FULL NAME REG NO
07.09.2021 ISSUE FOR COMMENT THOMAS WILLIAMS PRE0001122

1 15.09.2021 ISSUED FOR CC THOMAS WILLIAMS PRE0001122
2 07.10.2021 FOR CONSTRUCTION THOMAS WILLIAMS PRE0001122
3 16.11.2021 REVISED FOR ANCHORAGES THOMAS WILLIAMS PRE0001122
4 01.02.2022 REVISED FOR PARTICULARS OF REGULATED DESIGN -

GROUND ANCHORS
THOMAS WILLIAMS PRE0001122

5 28.02.2022 CONSOLIDATED SHEETS FOR DA SUBMISSION THOMAS WILLIAMS PRE0001122

•
•
•
•

NOTE:

ALL ANCHORS TO BE TESTED TO TEST LOAD FOR 15 MINUTES AND ANCHOR IS TO BE CONFIRMED HOLDING 
'TEST LOAD' FOR THE FULL 15 MIN DURATION 
ANCHOR WORKING LOADS TEST LOADS AND LOCK-OFF LOADS ARE SOURCED FROM THE ANCHOR SCHEDULE - 
SEE S10d, S10e + S10f

TOLERANCES:
ALL ANCHORS TO BE LOCATED WITHIN 250mm OF THE STATED RL
WITHIN 5 DEG OF STATED ANGLE OFF HORIZONTAL
ALL ANCHORS TO BE PERPENDICULAR TO EXCAVATION CUT WITHIN 5 DEG
MINIMUM FREE LENGTH OF ANCHORS OF 3m AS NOTED ON SECTIONS
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S10a

EXCAVATION DETAILS - 1

SECTION
S10c 1 : 50
1

1.
2.
3.
4.
5.
6.

7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

PROPOSED METHODOLOGY
INSTALL PILES TO LEVEL 4 @ 1.2m AND AROUND EXCAVATION PERIMETER @ ~2m CRS AND INSTALL CAPPING BEAMS AS REQUIRED
EXCAVATE STAGE 1 AS INDICATED TO SHOTCRETING PILES AS REQUIRED AND TAKING READINGS OF PILES TO CHECK DEFLECTIONS
INSTALLING ANCHORS TO SOUTHERN PILES AND FIRST ROW OF EAST AND WESTERN PILES
INSTALL LOWER PILES ALONG GRID E WITH ADDITIONAL EXCAVATION AS REQUIRED
TEST SELECTED ROCK ANCHORS TO NOMINATED LOAD TO CONFIRM CAPACITY
EXCAVATE STAGE 2 AS INDICATED SLOPING TO THE NORTH AS NECESSARY TO ENABLE ACCESS TO ANCHORAGES TAKING READINGS OF 
PILES TO CHECK DEFLECTIONS
SHOTCRETE BETWEEN PILES
POUR 200mm CS6 CAPPING SLAB TO CONNECT RP1 AND RP2 PILES AT RL1387.90
INSTALL TOP STAGE OF ROCK ANCHORS TO PILES ON GRID E AND OTHER PERIMETER PILES AS AVAILABLE
TEST SELECTED ROCK ANCHORS TO NOMINATED LOAD TO CONFIRM CAPACITY
EXCAVATE STAGE 3 TAKING READINGS OF PILES TO CHECK DEFLECTIONS
INSTALL NEXT ROW OF ANCHORS ALONG GRID E AND 2nd ROW OF ANCHORS TO EAST AND WEST WINGS
SHOTCRETE BETWEEN PILES
TEST SELECTED ROCK ANCHORS TO 1.3x WORKING LOAD TO CONFIRM CAPACITY
EXCAVATE STAGE 4, SHOTCRETING WALLS AS NECESSARY 
INSTALL FINAL ROW OF ANCHORS AROUND LIFT PIT AND TEST SELECTED ROCK ANCHORS TO NOMINATED LOAD TO CONFIRM CAPACITY
EXCAVATE STAGE 5 LIFT PIT
PROGRESSIVELY CONSTRUCT STRUCTURE TAKING READINGS OF WALLS AT KEY STAGES TO MONITOR DEFLECTIONS
ONCE LEVEL 3 SLAB HAS REACHED DESIGN STRENGTH (40 MPa), DE-STRESS ROCK ANCHORS

•
•
•

•
•
•
•

•
•

•
•
•
•
•
•

WITNESS, HOLD AND MONITORING POINTS

GEOTECHNICAL INVESTIGATION ONSITE POST DEMOLITION OF EXISTING STRUCTURE TO CONFIRM ASSUMPTIONS
GEOTECHNICAL INVESTIGATION ONSITE EVERY 1.5m DEPTH OF EXCAVATION TO CONFIRM GROUND CONDITIONS
STRUCTURAL INSPECTION REQUIRED:

PRIOR TO POURING CONCRETE PILES/PIERS TO CONFIRM BEARING CAPACITY AND REINFORCING
PRIOR TO SHOTCRETING WALLS
PRIOR TO STRESSING OF ROCK ANCHORS
PRIOR TO EXCAVATION RESUMING AFTER TEMPORARY BRACING STEEL INSTALLED

VIBRATION MONITORING TO BE CARRIED OUT ON BOUNDARIES IN ACCORDANCE WITH GEOTECHNICAL RECOMMENDATIONS DURING EXCAVATION
SURVEY POINTS TO BE ESTABLISHED AND LOCATIONS SUBMITTED FOR APPROVAL TO ALL RETAINING WALLS. SURVEY TO BE SUBMITTED 
TO GEOTECH AND STRUCTURAL ENGINEER TO MONITOR MOVEMENTS. SURVEY TO BE CARRIED OUT AT FOLLOWING STAGES:

COMPLETION OF TOP RP2 PILE INSTALLATION
COMPLETION OF EXCAVATION STAGE 1
PRIOR TO ROCK ANCHOR STRESSING
COMPLETION OF ROCK ANCHOR STRESSING AND TEMPORARY PROP INSTALLATION
ONCE EXCAVATION ACHIEVES ~RL1381.94
ONCE EXCAVATION IS COMPLETED

•
•

NOTE: 
EXCAVATION TO NOT EXCEED 1.5m IN ONE GO. 
EACH 1.5m EXCAVATION TO BE INSPECTED BY A 
COMPETENT GETOECHNICAL ENGIEER AND SIGNED OFF 
PRIOR TO PROGRESSING EXCAVATION TO FURTHER 
DEPTH

REV DATE DESCRIPTION DP FULL NAME REG NO
07.09.2021 ISSUE FOR COMMENT THOMAS WILLIAMS PRE0001122

1 15.09.2021 ISSUED FOR CC THOMAS WILLIAMS PRE0001122
2 07.10.2021 FOR CONSTRUCTION THOMAS WILLIAMS PRE0001122
3 16.11.2021 REVISED FOR ANCHORAGES THOMAS WILLIAMS PRE0001122
4 01.02.2022 REVISED FOR PARTICULARS OF REGULATED DESIGN -

GROUND ANCHORS
THOMAS WILLIAMS PRE0001122
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EXCAVATION DETAILS - 2

ELEVATION
S10c 1 : 50
3

ELEVATION
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2

#SCHEDULE - P - RETAINING#SCHEDULE - P - RETAINING
TypeType
MarkMark DescriptionDescription
ANCHORS
RA1 26.5mm DYWIDAG Y1050H PRESTRESSING STEEL BAR - OR OTHER APPROVED - SEE ACCOMPANYING

SHEET FOR LOADS
RA2 32mm DYWIDAG Y1050H PRESTRESSING STEEL BAR - OR OTHER APPROVED - SEE ACCOMPANYING

SHEET FOR LOADS
RA3 36mm DYWIDAG Y1050H PRESTRESSING STEEL BAR - OR OTHER APPROVED - SEE ACCOMPANYING

SHEET FOR LOADS
FOUNDATIONS
CB8 600Wx400D CAPPING BEAM TO ROAD - 3N20s TOP & BTM with N12 STIRRUPS @ 300 CRS
RETAINING SYSTEM
RP1 450 DIA PIER REINFORCED WITH 6/N28s @ N12 SPIRAL @ 250 PITCH
RP2 450 DIA PIER REINFORCED WITH 4/N16s @ N10 SPIRAL @ 300 PITCH
RP3 450 DIA PIER REINFORCED WITH 4/N20s @ N12 SPIRAL @ 300 PITCH
RP4 450 DIA PIER REINFORCED WITH 4/N24s @ N10 SPIRAL @ 300 PITCH
RP5 450 DIA PIER REINFORCED WITH 4/N16s @ N12 SPIRAL @ 300 PITCH
RP6 450 DIA PIER REINFORCED WITH 6/N20s @ N12 SPIRAL @ 300 PITCH
RP7 450 DIA PIER REINFORCED WITH 6/N24s @ N12 SPIRAL @ 300 PITCH
RW1 190 COREFILLED BLOCKWORK WALLS - N16s @ 400 CRS VERTICAL - N12s @ 400 CRS HORIZONTAL -

TEMP RESTRAINT REQUIRED AT TOP PRIOR TO SLAB OVER BEING POURED
RW2 200mm 32MPa SHOTCRETE WALLS - SEE S10 FOR DETAILS

REV DATE DESCRIPTION DP FULL NAME REG NO
07.09.2021 ISSUE FOR COMMENT THOMAS WILLIAMS PRE0001122

1 15.09.2021 ISSUED FOR CC THOMAS WILLIAMS PRE0001122
2 07.10.2021 FOR CONSTRUCTION THOMAS WILLIAMS PRE0001122
3 16.11.2021 REVISED FOR ANCHORAGES THOMAS WILLIAMS PRE0001122
4 23.11.2021 RL CHANGES THOMAS WILLIAMS PRE0001122
5 01.02.2022 REVISED FOR PARTICULARS OF REGULATED DESIGN -

GROUND ANCHORS
THOMAS WILLIAMS PRE0001122



2 3 4

Level 0 - FFL
RL 1379260

Level 1 - FFL
RL 1382060

Level 2 - FFL
RL 1385185

Level 3 - FFL
RL 1388110

1
S10a

2
S10b

3
S10b

RA2

RA1

RW2

1757

RP1 RP1 RP1 RP1 RP1 RP1

RP1 RP1 RP1

RP1 RP1

RP7

RP1

RW
2

BO
UN

DA
RY

BO
UN

DA
RY

R.L. 1387.95 m

EQ EQ EQ EQ EQ EQ

R.L. 1377.85 m

R.L. 1380.17 m

R.L. 1386.92 m

R.L. 1383.97 m

R.L. 1386.92 m

R.L. 1384.97 m

R.L. 1382.17 m

RA2

RA2

RA1

RA2

RA2

RA1

RA2

RA2

RA1

RA2

RA1

RA2

RA1

RA2

RA1

RA2

RA1

RA2

RA1

RA2

RA1

RA2

RA1

PI
LE
 N

1

PI
LE
 N

1

PI
LE
 N

2

PI
LE
 N

2

PI
LE
 N

2

PI
LE
 N

1

PI
LE
 N

1

PI
LE
 N

1

PI
LE
 N

1

PI
LE
 N

1

PI
LE
 N

1

51

2 3 4

Level 2 - FFL
RL 1385185

Level 4 - FFL
RL 1391110

Level 3 - FFL
RL 1388110

1
S10a

2
S10b

3
S10b

BO
UN

DA
RY

BO
UN

DA
RY

SOIL LEVEL OVER 
TO BE ADJUSTED 
TO REQUIRED RLs

RW2

RW
2

CB8

RP2RP2RP2RP2RP2RP2RP2RP3RP3RP3RP4RP4RP4RP4

R.L. 1389.65 m

RA1

R.L. 1389.78 m

RA1

R.L. 1390.06 m

RA1

R.L. 1390.24 m

RA1

R.L. 1390.39 m

RA1

R.L. 1390.58 m

RA1
R.L. 1390.89 m

RA1

RP3RP3RP3RP3

TEMP BATTER PRIOR TO 
POURING BIN ROOM SLAB 
AND RETAINING WALL
TBC

PI
LE
 S

1

PI
LE
 S

2

PI
LE
 S

3

PI
LE
 S

4

PI
LE
 S

5

PI
LE
 S

6

PI
LE
 S

7

PI
LE
 S

8

PI
LE
 S

9

PI
LE
 S

10

PI
LE
 S

11

PI
LE
 S

12

PI
LE
 S

13

PI
LE
 S

14

PI
LE
 S

15

PI
LE
 S

16

PI
LE
 S

17

PI
LE
 S

18

1133 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200

N12 STIRRUPS @ 100 
CRS TO END 2400

5a
S10c

51

CB
8

BARS TO EXTEND AND COG 200 
INTO BEAM OVER

TYPICAL CAPPING BEAM CONNECTION

CLIENT:

THE COPYRIGHT OF THIS 
DRAWING REMAINS WITH 

PMI ENGINEERS

ALL SETOUT TO ARCHITECT'S DRAWINGS.
DIMENSIONS TO BE VERIFIED WITH ARCHITECT AND BUILDER 
BEFORE COMMENCING SHOP DRAWINGS OR SITE WORK. 
ENGINEER ACCEPTS NO RESPONSIBILITY FOR THE USABILITY, 
COMPLETENESS OR SCALE OF DRAWINGS TRANSFERRED 
ELECTRONICALLY.

FOR CONSTRUCTION

SCALE AT B1:

ARCHITECT

SUITE 302/59 GREAT BUCKINGHAM ST REDFERN 2016
+61 9332 4084
ADMIN@PMIENGINEERS.COM
WWW.PMIENGINEERS.COM
ABN: 90 651 637 955 

CONSENT NUMBER:

PROJECT TITLE:

PROJECT ADDRESS:
REGULATED DESIGN RECORD ISSUE:

JOB NUMBER

DRAWING NUMBER REVISION

DRAWING TITLE

As indicatedAs indicated 4

BLACK BEAR INN

30 DIGGINGS TERRACE, THREDBO

HIDALI PTY LTDPMI-2021-053

S10c

EXCAVATION DETAILS - 3

ELEVATION
S10a 1 : 50
4

ELEVATION
S10a 1 : 50
5

DETAIL
S10a 1 : 10
5a

REV DATE DESCRIPTION DP FULL NAME REG NO
07.09.2021 ISSUE FOR COMMENT THOMAS WILLIAMS PRE0001122

1 15.09.2021 ISSUED FOR CC THOMAS WILLIAMS PRE0001122
2 07.10.2021 FOR CONSTRUCTION THOMAS WILLIAMS PRE0001122
3 16.11.2021 REVISED FOR ANCHORAGES THOMAS WILLIAMS PRE0001122
4 01.02.2022 REVISED FOR PARTICULARS OF REGULATED DESIGN -

GROUND ANCHORS
THOMAS WILLIAMS PRE0001122



2

3

4

A

1
S10

1
S10a

2
S10b

3
S10b

-
---

4
S10c

5
S10c

1
S42

2
S42

RP
7

RP
7

RP
7

RP
7

RP
4

RP
1

RP
1

RP
1

RP
1

RP
1

RP
1

RP
1

RP
1

RP
1

RP
1

RP
1

RP
7

RP
4

RP
7

EXCAVATION TO APPROX 
RL1379.0

EXCAVATION TO APPROX 
RL1381.8

RP
2

RP
3

RP
2

RP
2

RP
2

RP
2

RP
2

RP
2

RP
3

RP
4

TEMPORARY BATTER TO 
FACILITATE INSTALLATION OF RW1

BASED ON 1V:1.5H

TEMPORARY BATTER @ 1H:2V TO 
FACILITATE INSTALLATION OF RW1
REQUIREMENT TBC ON SITE 
DEPENDING ON FALLS AND 
NEIGHBOUR PROXIMITY

RW
2

RW
2

RW2

RW
2

RW2

RW
2

RW2RW2

RW
2

RW2

RW
2

RW
2

RW
2

EXCAVATION TO 
APPROX 
RL1387.9

RW1

RW
1

RW1

20
55

1

RW
2

RW
2

RW
2

RW
2

RP
1

RP
1

TEMPORARY BATTER @ 1H:2V TO 
FACILITATE INSTALLATION OF RW1
REQUIREMENT TBC ON SITE 
DEPENDING ON FALLS AND 
NEIGHBOUR PROXIMITY

RP
3

RP
1

RP
1

RW2

RP
3

RP
3

RP
3

EXCAVATION TO APPROX 
RL1381.8

RW1

RW2

BOUNDARY

BOUNDARY

BO
UN

DA
RY

BO
UN

DA
RY

RP
7

795
CANDLELIGHT LODGE

793
SASHA'S APARTMENTS

LIFT PIT 
EXCAVATION

DEPTH
RL1379.56 TBC

LIFT PIT 
EXCAVATION
DEPTH TBC

RP
3

RP
3

RP
1

RP
3

RP
3

RP
4

RP
3

RP
3

RP
6

PILE A1 PILE A2 PILE A3 PILE A4

PILE A6PILE A5 PILE A7 PILE A8

PILE B1 PILE B2 PILE B3 PILE B4 PILE B5 PILE B6 PILE B7 PILE B8 PILE B9

PILE S1

PILE S2

PILE S3

PILE S4

PILE S5

PILE S6

PILE S7

PILE S8

PILE S9

PILE S10

PILE S11

PILE S12

PILE S13

PILE S14

PILE S15

RP
4

RP
4

PILE B10

PILE N1

PILE N1

PILE N2

PILE N2

PILE N2

PILE N1

PILE N1

PILE N1

PILE N1

PILE N1

PILE N1

BIN
ST
OR
E P

ILE

BIN
ST
OR
E P

ILE

EX
T 
PA
RK
 P
ILE

EX
T 
PA
RK
 P
ILE

PIL
E A

4*

LOWER PILES DELETED TO GRID 1
TBC

CB D E F

5

1

9
S39

PILE A0PILE AX

CLIENT:

THE COPYRIGHT OF THIS 
DRAWING REMAINS WITH 

PMI ENGINEERS

ALL SETOUT TO ARCHITECT'S DRAWINGS.
DIMENSIONS TO BE VERIFIED WITH ARCHITECT AND BUILDER 
BEFORE COMMENCING SHOP DRAWINGS OR SITE WORK. 
ENGINEER ACCEPTS NO RESPONSIBILITY FOR THE USABILITY, 
COMPLETENESS OR SCALE OF DRAWINGS TRANSFERRED 
ELECTRONICALLY.

FOR CONSTRUCTION

SCALE AT B1:

ARCHITECT

SUITE 302/59 GREAT BUCKINGHAM ST REDFERN 2016
+61 9332 4084
ADMIN@PMIENGINEERS.COM
WWW.PMIENGINEERS.COM
ABN: 90 651 637 955 

CONSENT NUMBER:

PROJECT TITLE:

PROJECT ADDRESS:
REGULATED DESIGN RECORD ISSUE:

JOB NUMBER

DRAWING NUMBER REVISION

DRAWING TITLE

 1 : 50 1 : 50 2

BLACK BEAR INN

30 DIGGINGS TERRACE, THREDBO

HIDALI PTY LTDPMI-2021-053

S10d

PILING PLAN

ANCHOR SCHEDULEANCHOR SCHEDULE

IDENTIFIERIDENTIFIER
TYPETYPE
MARKMARK DIAMETERDIAMETER

LENGTHLENGTH
(mm)(mm) ANCHOR RLANCHOR RL ANGLEANGLE

WORKING LOADWORKING LOAD
(kN)(kN)

TEST LOADTEST LOAD
(kN)(kN)

LOCK OFF LOADLOCK OFF LOAD
(kN)(kN)

MIN EXTENSIONMIN EXTENSION
- TEST LOAD- TEST LOAD

(mm)(mm)

MAXMAX
EXTENSION -EXTENSION -
TEST LOADTEST LOAD

(mm)(mm)
A0 RA1 26.5mm 6600 1384.12 30° 130 270 130 7.16 11.46
A1 RA2 32mm 10900 1385.24 30° 290 580 290 10.55 24.45
A2 RA2 32mm 12200 1385.50 30° 340 680 340 12.37 31.35
A3 RA2 32mm 12900 1385.67 30° 360 730 360 13.28 35.20
A4-1 RA1 26.5mm 9800 1386.77 30° 300 500 300 13.27 28.30
A4-2 RA1 26.5mm 10100 1384.37 17.5° 320 520 320 13.80 30.12
A5-1 RA2 32mm 10500 1387.30 30° 330 550 330 10.01 22.52
A5-2 RA2 32mm 11100 1384.38 17.5° 360 590 360 10.74 25.23
A6-1 RA2 32mm 11200 1387.60 30° 360 600 360 10.92 25.84
A6-2 RA2 32mm 11900 1384.48 17.5° 390 650 390 11.83 29.37
A7-1 RA3 36mm 13900 1388.24 30° 480 800 480 11.50 32.40
A7-2 RA3 36mm 13900 1384.48 17.5° 480 800 480 11.50 32.40
AX RA1 26.5mm 6000 1383.75 30° 110 220 110 5.84 8.76
B1 RA1 26.5mm 7200 1381.45 30° 150 310 150 8.23 13.98
B2 RA1 26.5mm 8600 1381.75 30° 210 410 210 10.88 21.03
B3 RA1 26.5mm 9100 1382.20 30° 220 450 220 11.94 24.08
B4 RA2 32mm 12300 1382.91 30° 340 680 340 12.37 31.55
B5-1 RA1 26.5mm 9000 1384.27 30° 270 440 270 11.67 23.35
B5-2 RA2 32mm 10400 1381.68 15° 330 540 330 9.83 21.94
B6 RA1 26.5mm 9100 1384.79 30° 220 450 220 11.94 24.08
B7 RA1 26.5mm 9300 1384.85 30° 230 470 230 12.47 25.56
B8-1 RA2 32mm 11100 1387.55 30° 360 590 360 10.74 25.23
B8-2 RA2 32mm 11600 1384.48 15° 380 630 380 11.46 27.89
N1-1 RA2 32mm 11900 1386.93 15° 390 650 390 11.83 29.37
N1-1 RA2 32mm 11900 1386.93 15° 390 650 390 11.83 29.37
N1-2 RA1 26.5mm 8800 1383.98 10° 260 420 260 11.14 21.92
N1-2 RA1 26.5mm 8800 1383.98 10° 260 420 260 11.14 21.92
N2-1 RA2 32mm 13000 1386.93 15° 440 730 440 13.28 35.42
N2-2 RA1 26.5mm 8200 1384.98 10° 230 380 230 10.08 18.82
N2-3 RA2 32mm 12600 1382.18 10° 420 700 420 12.74 33.12
S3 RA1 26.5mm 6000 1389.66 30° 140 220 140 5.84 8.76
S5 RA1 26.5mm 6400 1389.79 30° 150 250 150 6.63 10.39
S7 RA1 26.5mm 7400 1390.07 30° 200 320 200 8.49 14.72
S9 RA1 26.5mm 8100 1390.25 30° 230 370 230 9.82 18.16
S11 RA1 26.5mm 8900 1390.40 30° 260 430 260 11.41 22.63
S13 RA1 26.5mm 9200 1390.59 30° 270 450 270 11.94 24.28
S15 RA1 26.5mm 8800 1390.91 30° 260 420 260 11.14 21.92
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ANCHOR SECTIONS
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NOTE:

ALL ANCHORS TO BE TESTED TO TEST LOAD FOR 15 MINUTES AND ANCHOR IS TO BE CONFIRMED HOLDING 'TEST LOAD' FOR THE FULL 15 MIN DURATION 
ANCHOR WORKING LOADS TEST LOADS AND LOCK-OFF LOADS ARE TO BE IN ACCORDANCE WITH SCHEDULE BELOW.
ANCHORS TO BE DYWIDAG Y1050H PRESTRESSING STEEL BAR OR SIMILAR APPROVED
ALL ANCHORS HOLES TO BE 125mm DIA MINIMUM
ANCHOR BARS ARE TO BE BLACK STEEL WITH NO CORROSION PROTECTION / SHEATHING REQUIRED DUE TO TEMPORARY NATURE
NO FIRE TREATMENT IS REQUIRED FOR TEMPORARY ANCHORS

TOLERANCES:
ALL ANCHORS TO BE LOCATED WITHIN 250mm OF THE STATED RL
WITHIN 5 DEG OF STATED ANGLE OFF HORIZONTAL
ALL ANCHORS TO BE PERPENDICULAR TO EXCAVATION CUT WITHIN 5 DEG
MINIMUM FREE LENGTH OF ANCHORS OF 3m AS NOTED ON SECTIONS

DESIGN LOADS:
ALL ANCHORS DESIGNED FOR 8H + SURCHARGE LOADING FROM LIVE LOAD
LIVE LOAD ASSUMED AS 5kPA FOR EAST AND WEST SIDE OF SITE
LIVE LOAD ASSUMED AS 10kPA FOR SOUTHERN SIDE OF SITE

ANCHOR WORKING LOADS:
WORKING LOAD SPECIFIED AS LOAD RESULTING FROM LIVE LOAD + 6H DEAD LOAD
TEST LOAD DEFINED AS LIVE LOAD + 8H DEAD LOAD WITH APPROPRIATE SAFETY FACTORS APPLIED
ANCHOR LENGTH DESIGN BASED ON 150kPa ULTIMATE BOND STRESS
MIN EXTENSION BASED ON EXTENSION OVER 3m FREE LENGTH ONLY
MAX EXTENSION BASED ON EXTENSION OVER 3m FREE LENGTH + 1/2 BONDED LENGTH

ANCHOR SCHEDULEANCHOR SCHEDULE

IDENTIFIERIDENTIFIER
TYPETYPE
MARKMARK DIAMETERDIAMETER

LENGTHLENGTH
(mm)(mm) ANCHOR RLANCHOR RL ANGLEANGLE

WORKING LOADWORKING LOAD
(kN)(kN)

TEST LOADTEST LOAD
(kN)(kN)

LOCK OFF LOADLOCK OFF LOAD
(kN)(kN)

MIN EXTENSIONMIN EXTENSION
- TEST LOAD- TEST LOAD

(mm)(mm)

MAXMAX
EXTENSION -EXTENSION -
TEST LOADTEST LOAD

(mm)(mm)
A0 RA1 26.5mm 6600 1384.12 30° 130 270 130 7.16 11.46
A1 RA2 32mm 10900 1385.24 30° 290 580 290 10.55 24.45
A2 RA2 32mm 12200 1385.50 30° 340 680 340 12.37 31.35
A3 RA2 32mm 12900 1385.67 30° 360 730 360 13.28 35.20
A4-1 RA1 26.5mm 9800 1386.77 30° 300 500 300 13.27 28.30
A4-2 RA1 26.5mm 10100 1384.37 17.5° 320 520 320 13.80 30.12
A5-1 RA2 32mm 10500 1387.30 30° 330 550 330 10.01 22.52
A5-2 RA2 32mm 11100 1384.38 17.5° 360 590 360 10.74 25.23
A6-1 RA2 32mm 11200 1387.60 30° 360 600 360 10.92 25.84
A6-2 RA2 32mm 11900 1384.48 17.5° 390 650 390 11.83 29.37
A7-1 RA3 36mm 13900 1388.24 30° 480 800 480 11.50 32.40
A7-2 RA3 36mm 13900 1384.48 17.5° 480 800 480 11.50 32.40
AX RA1 26.5mm 6000 1383.75 30° 110 220 110 5.84 8.76
B1 RA1 26.5mm 7200 1381.45 30° 150 310 150 8.23 13.98
B2 RA1 26.5mm 8600 1381.75 30° 210 410 210 10.88 21.03
B3 RA1 26.5mm 9100 1382.20 30° 220 450 220 11.94 24.08
B4 RA2 32mm 12300 1382.91 30° 340 680 340 12.37 31.55
B5-1 RA1 26.5mm 9000 1384.27 30° 270 440 270 11.67 23.35
B5-2 RA2 32mm 10400 1381.68 15° 330 540 330 9.83 21.94
B6 RA1 26.5mm 9100 1384.79 30° 220 450 220 11.94 24.08
B7 RA1 26.5mm 9300 1384.85 30° 230 470 230 12.47 25.56
B8-1 RA2 32mm 11100 1387.55 30° 360 590 360 10.74 25.23
B8-2 RA2 32mm 11600 1384.48 15° 380 630 380 11.46 27.89
N1-1 RA2 32mm 11900 1386.93 15° 390 650 390 11.83 29.37
N1-1 RA2 32mm 11900 1386.93 15° 390 650 390 11.83 29.37
N1-2 RA1 26.5mm 8800 1383.98 10° 260 420 260 11.14 21.92
N1-2 RA1 26.5mm 8800 1383.98 10° 260 420 260 11.14 21.92
N2-1 RA2 32mm 13000 1386.93 15° 440 730 440 13.28 35.42
N2-2 RA1 26.5mm 8200 1384.98 10° 230 380 230 10.08 18.82
N2-3 RA2 32mm 12600 1382.18 10° 420 700 420 12.74 33.12
S3 RA1 26.5mm 6000 1389.66 30° 140 220 140 5.84 8.76
S5 RA1 26.5mm 6400 1389.79 30° 150 250 150 6.63 10.39
S7 RA1 26.5mm 7400 1390.07 30° 200 320 200 8.49 14.72
S9 RA1 26.5mm 8100 1390.25 30° 230 370 230 9.82 18.16
S11 RA1 26.5mm 8900 1390.40 30° 260 430 260 11.41 22.63
S13 RA1 26.5mm 9200 1390.59 30° 270 450 270 11.94 24.28
S15 RA1 26.5mm 8800 1390.91 30° 260 420 260 11.14 21.92
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1 INTRODUCTION  

Alliance Geotechnical Pty Ltd (Alliance) is pleased to submit this Geotechnical Interpretive Report (GIR) to 

Bellevarde Constructions Pty Ltd (the client) for the proposed development at 30 Diggings Terrace, Thredbo 

NSW (the Site). To assist with this report Alliance have been provided the following documents: 

• Geotechnical Report by Coffey Geotechnics, Reference No,: GEOTLCOV23158AA-AB Rev 1 dated 

14 May 2007 (Appendix A); 

• Excavation Plan and Details drawings Prepared by PMI Engineers, Drawing Nos. S02-A(1), S10(5), 

S10a(4), S10b(5) and S10c(4), S10d(2), and S10e(2), and S10f(2) dated 01/02/2022 (Appendix B); 

• Foundation plan drawing Prepared by PMI Engineers, Drawing No. S15, dated 29/11/2021 

(Appendix B); 

• Geotechnical Report by Crozier Geotechnical Consultants, Project No.: 2019-121 dated August 2019 

with reference to earlier boreholes by Coffey and including completed Kosciuszko Thredbo (KT) 

Form 1; 

• Preliminary Site Retention Design Statement and drawing by Bond James Murtagh dated 8 October 

2020; 

• Determination of Development Application DA 10064, Applicant; Hidali Pty Ltd for site Black Bear 

Inn, Lot 794 DP 1119757, Diggings Terrace, Thredbo Village, Thredbo Alpine Resort, Kosciuszko 

National Park, dated 17 May 2021; 

• Popov Bass Architectural drawings “Black Bear – Apartments” last dated 16 December 2020 (Rev 

7); and 

• Site Survey Plan by Peter W Burns, Reference 3576, Drawing No.: CD01, Rev C dated 24 

September 2007 

Alliance has agreed to provide this report based on the documents above, the key being the site investigation 

and geotechnical report completed by Coffey in 2007 and the Crozier Geotechnical Report. Additional 

verification geotechnical site investigation work is planned for post-demolition of the existing building. 

This Revision C of the report includes a revised Kosciuszko Alpine Resorts Geotechnical Policy Form 2 

Declaration and Certification attached as Appendix C. 

2 PROPOSED DEVELOPMENT  

Based on the provided architectural drawings, it is understood that construction activities associated with the 

proposed development include: 

• Demolition of the existing building “Black Bear Inn”; 

• Construction of a seven-storey building, including a cellar basement level (the lowest level). Four of 

the levels are below the street level of Digging Terrace; 

• The existing ground surface is a moderately steep slope so excavation depths vary significantly 

between little to no excavation at the northern end and up to approximately 9.0m at the southern 

end. There are three stepped excavation levels on the site, best illustrated in Figure 1, which are: 

o The carpark level which is RL 1,388.2m 
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o The restaurant / lobby level which is approximately RL 1,382m

o The cellar basement floor level which is approximately RL 1,379.3m.

Figure 1: Section looking east (extracted from Popov Bass Architectural Drawings) 

Based on the architectural drawings, the proposed building has approximate setbacks of 2.6m from the 

northern boundary, 3.0m from the eastern and western boundaries, and 4.0m to 6.5m from the southern 

boundary. 



 

  Report No.: 13526-GR-1-1 Rev D 

 

Geotechnical & Environmental Solutions  3 

3 SITE DESCRIPTION AND REGIONAL GEOLOGY 

The site is located within the Thredbo Alpine Village and Ski Resort, an area which consists predominantly of 

ski lodges, restaurants and other commercial buildings. The Site is irregular square-shaped block of land with 

an approximate total area of 675m2. Based on aerial images and publicly available information, it is currently 

occupied by “Black Bear Inn”, a three-storey ski lodge and restaurant. It is bound by other ski lodges to the 

North, East and West, and Diggings Terrace to the South as shown in Figure 1. 

The NSW Seamless Geology Project (May 2021) indicates the site is underlain by Mowambah Granodiorite 

(Sbum). Granodiorite is a medium to coarse grained intrusive igneous rock, similar to granite, containing quartz 

and plagioclase feldspar as its primary constituents. 

We note the Crackenback Fault runs parallel and very close (less than 10 m) to the northern boundary of the 

site. This could locally impact the integrity of the bedrock at the site. 

 

Figure 2: Site boundary with respect to the NSW Seamless Geology Map and 20m contours 

(extracted from minview.geoscience.nsw.gov.au) 

  

https://allgeo.sharepoint.com/sites/Files/2%20%20CLIENT%20REPORTS/13526%20-%2030%20Diggins%20Terrace,%20Thredbo/5%20Reports/minview.geoscience.nsw.gov.au
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4 PREVIOUS SITE INVESTIGATION 

Two rounds of intrusive site investigations have been completed by Coffey Geosciences in June 2000 and 

June 2003. The details of this fieldwork can be found in their report referenced above. 

We note that both of the boreholes were drilled at the southern end of the site, on the roadside, presumably 

due to access constraints. No information is available for the northern end. 

A site walkover and inspection was also completed by Crozier Geotechnical Consultants on 21 May 2019. The 

details of this can be found in their report referenced above. 

We have consolidated and summarised the results of the above in Section 4.1 below 

4.1 Results 

Summarised descriptions of the encountered subsurface geotechnical units are provided in Table 1. 

Table 1 – Summary of Subsurface Profile 

Soil Profile 

Depth and RL to Top of Unit 

BH1 BH2 

Fill / Colluvium – Silty SAND and SILT with gravel fragments, loose 
density 

1.5 mbgl* 

~ RL 1,390.1 

1.5 mbgl 

~ RL 1,391.4 

Extremely Weathered Granodiorite– Silty SAND, medium dense to very 
dense 

1.6 mbgl 

~ RL 1,388.5 

1.45 mbgl 

~ RL 1,389.95 

Highly Weathered Granodiorite, medium to high strength ‘corestones’ 
surrounded by extremely weathered material of very low to low strength. 

4.7 mbgl 

~ RL 1,385.4 

3.5 mbgl 

~ RL 1,387.9 

Termination Depth (m) 
11.4 mbgl 

~RL 1,378.7 

3.5 mbgl 

~RL 1,387.9 

* mbgl = metres below ground level

Detailed engineering logs including defects and seams are provided in Appendix A of the Coffey Geotechnics 

report. 

4.2 Groundwater 

A piezometer was installed in BH1 and a standing groundwater table was interpreted by Coffey at 9.77mbgl 

(RL 1,380.3m at Diggings Terrace and RL 1,285.0m at the northern boundary of the site). Based on this and 

experiences in nearby developments, we expect that the proposed development is likely to encounter minor 

inflows at the base of the excavation, particularly after rainfall events or snow melt, but is unlikely to intersect 

the standing groundwater table. It should be noted that groundwater conditions are subject to seasonal 

variations and major weather events (i.e. prolonged rainfall). 
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5 COMMENTS AND RECOMMENDATIONS 

5.1 Excavation Conditions 

Based on the subsurface conditions encountered and summarised in Table 1, bulk excavations are expected 

to encounter loose sands (fill /colluvium) to an average depth of 1.5m overlying extremely weathered 

granodiorite which can be characterised like a very weakly cemented, medium dense to very dense silty sand. 

Excavations through these overlying soils are expected to be readily achievable using conventional earthworks 

equipment such as a tracked excavator. 

The majority of the basement slab and footings are expected to be founded in highly to extremely weathered 

granodiorite. 

Assessment of material excavatability can be based on the method published by Pettifer and Fookes (1994). 

The degree of excavatability of rock is based on its Point Load Index (Is50) and fracture spacing.  Excavatability 

categories range from easy to hard digging, through easy to hard ripping. 

Figure 3: Excavatability nomogram (extracted from Pettifer and Fookes (1994)) 
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Our review of the borehole logs indicates that bedrock conditions encountered were generally closely spaced 

with defect spacing in the order of 30mm to 300mm. It is therefore expected that the excavation conditions will 

vary greatly from easy to hard digging and easy to hard ripping conditions. This will be largely dependent on 

the size of the high strength ‘corestones’ and proportion of extremely weathered material surrounding it. 

Excavation conditions are likely to get more difficult with depth. This advice may be able to be refined with 

additional borehole investigations. Local experience indicates that some larger corestones may need to be 

broken up with rock breakers, rotary rock grinding or rock sawing.  

Low vibration equipment will be necessary near all site boundaries where vibrations could impact on adjacent 

building footings and structures. 

Alternatively, to limit the transmission of vibrations, it is recommended that the perimeter of the excavation be 

saw-cut prior to any ripping or excavation of the rock mass. Blocks of the saw-cut rock mass can then be 

progressively dislodged using small rock hammers and lifted out without generating large vibrations. A rotary 

rock grinder may also need to be used to trim rock faces instead of a large impact hammer. 

Vibration monitoring may be required prior to excavation due to its proximity to residential boundaries.  

Generally, the ground vibration Peak Particle Velocity (PPV) should be limited to 5mm/s at the property 

boundaries. The maximum 5mm/s vibration limit is not expected to be exceeded provided that rock breaker 

equipment and excavation methods are restricted to those listed in Table 2 below. 

Table 2 – Recommendations for Rock Breaking Equipment 

Distance from Adjacent Structure (m) 

Maximum Peak Particle Velocity 5mm/s 

Equipment 
Operating Limit 

(% of Maximum Capacity) 

1.5 to 2.5 
hand-operated 

jack-hammer only 
100 

It is recommended that vibration monitoring be included as part of the geotechnical monitoring program. 

A dilapidation survey on nearby structures and infrastructure is recommended to be undertaken by a structural 

engineer prior to the commencement of any site excavations. The report should include precise measurements 

of the existing defects and cracks presented with the relevant photos. 

5.2 Excavation Stability and Batter Slopes 

The excavation stability can be controlled by adopting a combination of a shoring systems and unsupported 

cuts, as described below. 

5.2.1 Unsupported Batter Slopes in Soil 

Unsupported temporary batter slopes are feasible provided that the excavations do not extend below the ‘zone 

of influence’ of any adjacent structures, road and infrastructure (i.e. a 45° line from the footing of adjacent 

structures or infrastructures). The feasibility of using unsupported batter slopes will depend on the footing level 

of the adjoining structures and infrastructure, surrounding services invert levels, and should be assessed by a 

structural designer. 

Based on the proposed basement excavation setbacks, temporary batter slopes within the upper soil/rock 

layers (fill, colluvium and extremely weathered bedrock) may be feasible in parts of the site. 
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Temporary batters up to 2m in height within Fill, Colluvium and Extremely weathered Granodiorite can be 

excavated to a maximum batter slope of 1.5H:1V provided they are above the water table or within dewatered 

ground.  

If the civil contractor prefers an equivalent benched profile then a maximum bench height of 1.5m and width 

of 1.5m could be adopted. This is subject to the installation of surface water drains which direct water away 

from the cut slope or sub-horizontal drains in the cut face, whichever is assessed as appropriate by a 

geotechnical engineer. 

Alternatively, these batter slopes can be made steeper with the incorporation of shotcrete and soil nails. This 

would have to be assessed separately (if required) based on specific boundary conditions. 

The above recommendations are for batters exposed up to a maximum of three months and provided no 

surcharge is located along/near the cut crest. 

5.2.2 Unsupported Rock Cuts 

Based on the proposed basement excavation setbacks, temporary and permanent unsupported batter slopes 

within highly weathered granodiorite may be feasible on the southern, eastern and western boundaries of the 

lowest cellar basement level (see Figure 4). 

Figure 4: Excavation plan (PMI) showing the locations where unsupported cuts may be feasible in 

yellow (note: internal props no longer proposed, replaced with temporary anchors) 

Temporary batters within highly weathered granodiorite can be excavated to a maximum batter slope of 1H:1V, 

provided they are above the water table or within dewatered ground, and not exposed for longer than three 

months. Slopes which are between 2V:1H and vertical may be possible subject to inspection by a competent 

geotechnical engineer and carrying out any remedial works such as shotcreting or rock bolting. 
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5.2.3 Excavation Support  

In the areas where temporary batter slopes are not feasible, a suitably designed shoring system is 

recommended. Contiguous piled walls are recommended. Weep holes or drains (e.g. vertical drains) must be 

provided behind shotcrete to avoid build-up of hydrostatic pressure in the overburden soils and rock mass. For 

the southernmost retaining wall with RP2 piles (see Appendix B), the contiguous bored pile wall will need pile 

spacings no more than 150mm due to the presence of fill material at the edge of Diggings Terrace. Subject to 

KT approval, temporary ground anchors are recommended to control wall deflections. Retaining Wall RW2, 

being in less weathered granodiorite can be permitted to have wider spaced piles. To avoid later complications 

in removing walings, it is suggested a “one temporary anchor per pile” approach to avoid a need for walings is 

considered. Use of a capping beam may still be prudent. The lower basement/cellar cut is anticipated to be 

feasible by unsupported steeply battered rock cut. This must be verified by further deep geotechnical 

investigation post-demolition prior to further construction. 

Any anchoring system should be designed to provide temporary support with long-term lateral support being 

later transformed on to the permanent structure. Anchors will need to be installed progressively as the 

excavation proceeds and will require the permission of the adjacent landowners for anchors to be extended 

into their land. Permissions will be subject to provision of registered easements beyond the site boundary. In 

addition, the adjacent neighbouring footing levels and underground service levels in the road reserve must be 

confirmed prior to finalising anchor design. If anchors are not permitted, cantilever piles system will require 

piles to be sized to minimise lateral deflections 

Temporary anchors in highly weathered granodiorite may be designed using an ultimate bond stress of 

100kPa. Greater bond stresses may be available at depth subject to further investigation. 

Periodic lift-off checks of installed anchors should be carried out during anchor installation to ensure lock off-

load is maintained. It is recommended that the anchors be installed and proof-tested in accordance with the 

requirements of AS4678-2002 and RMS QA Specification B114. It is recommended that an experienced 

geotechnical engineer be engaged to check the design of the excavation support system. 

The specific requirements set out above for excavation support at the upper levels and also the stability of the 

face should be assessed by an experienced geotechnical engineer as the excavation proceeds. Excavation 

depths should not exceed 1.5m until it has been inspected by an experienced geotechnical engineer before 

proceeding further or applying any face treatment.  

Survey monitoring should be carried out during the construction of a shoring system to check and confirm that 

deflections and movements are within tolerable limits accepted in design. Readings should be taken at least 

every 3m depth excavation, before and after installation of anchors,  

5.3 Retaining Structures 

The temporary shoring system or permanent retaining wall should be designed in accordance with AS 4678 

Earth Retaining Structures.  

If it is critical to limit the horizontal deformation an earth pressure coefficient ‘at rest’ (K0) should be adopted. 

Where some lateral movement is acceptable, an ‘active’ lateral earth pressure coefficient (Ka) is 

recommended. 

A triangular earth pressure distribution should be adopted for free standing cantilevered walls only. For 

progressively anchored or propped walls, a rectangular pressure distribution between 6H and 8H should be 

adopted depending on the structure’s tolerance for movement, where H is the retained height in meters. 
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Recommended design parameters for the design of temporary and permanent support are provided in Table 

3 below.  

Table 3 – Recommended Parameters for Retention Design 

Geotechnical Units 

Approx. Depth below 
Existing Ground Level 

(m) 

c’ 

(kPa) 

∅′ 
(degrees) 

 𝛾 
(kN/m3) 

Ka Kp Ko 
E’ 

(MPa) 
𝑣′ 

Fill, Colluvium 0.0 – 1.6 0 30 18 0.33 3.00 0.50 20 0.3 

Extremely weathered 
granodiorite 

1.4 – 4.7 0 34 21 0.28 3.54 0.44 100 0.3 

Highly weathered 
granodiorite 

3.5+ 50 38 24 0.24 4.2 0.38 1,000 0.2 

Legend: 

∅′ : Effective Friction Angle  

c’: Effective Cohesion 

𝜸: Bulk Unit Weight 

Ka: Active earth pressure  

  

Ko: Earth pressure at rest 

Kp: Passive earth pressure 

E’: Elasticity Modulus 

𝝑′: Poisson’s Ratio 

The above values assume appropriate measures are taken to provide complete drainage behind the walls 

such as strip drains protected by geotextile fabrics or weep holes. 

An allowable toe resistance for piles in highly weathered granodiorite is 500kPa.  This value assumes 

excavation is not carried out within the zone of influence of the pile toe. The upper 1.0m of the pile socket 

should not be considered to provide any resistance to allow for some tolerance and disturbance during 

excavation.  
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5.4 Footing Recommendation 

Both shallow and deep options of foundations could be adopted for the proposed sequence of works. 

Parameters for both footing options are provided below. 

5.4.1 Shallow / Pad Footings 

Pad / raft footings may be feasible to found the building structure provided the footings are founded into a 

natural stratum. As footing dimensions and loads are not yet available, final allowable bearing capacities have 

not been calculated. Once these details are available, Alliance can assist to optimise the footing size and depth 

to suit the loading on the founding material. 

Bearing capacity is not a soil property but is dependant of footing size, depth, slope and loadings. The 

parameters provided in Table 4 are for preliminary sizing of shallow footings for centric vertical loads, but can 

be optimised to consider footing size, depth, slope (ground surface and/or footing base) and actual loadings. 

A footing subjected to pull out forces should be further assessed geotechnically in addition to bearing capacity 

for overturning and sliding. 

Table 4 – Recommended Parameters for Shallow Foundations 

Material 

Parameters 

Ultimate Bearing Capacity 

(kPa) 

Allowable Bearing Capacity 

(kPa) 

Modulus 

E’ (MPa) 

Extremely weathered granodiorite 1,500 500 100 

Highly weathered granodiorite* 4,500 1,500 1,000 

Notes: 

• *Ultimate values occur at large settlements (>5% of minimum footing dimensions)

• *Allowable bearing pressure to cause settlement of <1% of minimum footing dimension.

• *Clean socket of roughness category R2 or better is required

The base of all footings should be inspected by a geotechnical engineer prior to any concrete pours, to confirm 

the founding material and bearing capacities. 

5.4.2 Deep Foundations 

Where larger structures are proposed with higher loading conditions, these structures are recommended to be 

founded on piles that transfer the column loads to more suitable founding strata at depth. The type of pile will 

depend on the specific ground and groundwater conditions and relative cost. For piles founded in highly 

weathered granodiorite the following parameters can be adopted: 

• An allowable bearing capacity of 1,500 kPa;

• A shaft adhesion of 150 kPa; and

• Young’s Modulus of 1,000 MPa.

Settlements of piles designed using the above loads would be expected to be less than 1% of the minimum 

footing dimension. 
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To adopt the shaft adhesion above, a minimum socket of 2 x pile diameters is required into the founding 

stratum. 

If bored piles are adopted, the base of the piles must be inspected during construction to ensure that material 

of adequate capacity supports each pile and that the piles have been adequately cleaned. Concrete should be 

poured on the same day shortly after drilling. If groundwater is encountered, concrete shall be placed from the 

bottom up using a tremie. 

Note that the construction of bored piles in the highly weathered granodiorite may require drilling through both 

extremely weathered material that may cave in, and high strength granodiorite corestones. Allowances such 

as casing and drilling methods to break high strength rock should be considered by the contractors. 

5.4.3 Seismic Activity 

Current Australian standards AS 5100 and AS 4678 both refer to AS1170.4 for earthquake actions. As required 

in AS1170.4 a site sub-soil class of Be and a minimum acceleration coefficient (a) of 0.10 are recommended.  

5.4.4 Construction Inspections 

The inspections during the basement excavation should be undertaken at every 1.5m depth interval. The 

purpose of the inspections is to assess the stability of the unsupported slope and provide recommendations 

for any remedial works, if required. 

Shallow footing excavations should be inspected before installation of the reinforcement cage and pouring 

concrete, and deep foundations should be inspected during drilling of the piles.  

6 FURTHER GEOTECHNICAL WORK 

Further geotechnical site investigations are recommended for the site after demolition of the existing structures. 

The additional investigations to occur before excavation begins should include as a minimum: 

• Two boreholes cored to at least 3m below the base of the proposed excavation, including one at the

northern end, to investigate any influence of the Crackenback Fault;

• Trial piling inspection in advance of the main works piles is recommended to further verify the ground

conditions and the suitability of piling equipment.
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7 LIMITATIONS 

In addition to the limitations inherent in site investigations, it must be pointed out that the recommendations in 

this report are based on assessed subsurface conditions from limited investigations. To confirm the assessed 

soil and rock properties in this report, further investigation is required including coring and strength testing of 

rock and should be carried out post-demolition once access permits. 

It is recommended that a qualified and experienced Geotechnical Engineer be engaged to provide further input 

and review during the design development; including site visits during construction to verify the site conditions 

and provide advice where conditions vary from those assumed in this report. Development of an appropriate 

inspection and testing plan should be carried out in consultation with the Geotechnical Engineer. 

This report may have included geotechnical recommendations for design and construction of temporary works 

(e.g. temporary batter slopes or temporary shoring of excavations). Such temporary works are expected to 

perform adequately for a relatively short period only, which could range from a few days (for temporary batter 

slopes) up to six months (for temporary shoring). This period depends on a range of factors including but not 

limited to: site geology; groundwater conditions; weather conditions; design criteria; and level of care taken 

during construction. If there are factors which prevent temporary works from being completed and/or which 

require temporary works to function for periods longer than originally designed, further advice must be sought 

from the Geotechnical Engineer and Structural Engineer.  

This report and details for the proposed development should be submitted to relevant regulatory authorities 

that have an interest in the property (e.g. KT, NP&WS and NSW Planning) or are responsible for services that 

may be within or adjacent to the site, for their review. 

Alliance accepts no liability where our recommendations are not followed or are only partially followed. 
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STRUCTURAL NOTES
GENERALGENERAL
G1. THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH 

SPECIFICATIONS AND OTHER CONSULTANT'S DRAWINGS.
G2. THE WEATHER PROOFING OF THE BUILDING IS THE 

ARCHITECT'S/BUILDER'S RESPONSIBILITY. THIS INCLUDES (BUT IS NOT 
LIMITED TO) THE SPECIFICATION AND FIXING DETAILS OF CLADDINGS, 
SHEETING, FLASHING, MEMBRANES, STEPS, SETDOWNS & RECESSES.

G3. ALL DISCREPANCIES SHALL BE REFERRED TO THE (PROJECT 
MANAGER) AND RESOLVED BEFORE PROCEEDING WITH THE WORK.

G4. ALL DIMENSIONS SHOWN SHALL BE VERIFIED BY THE BUILDER ON 
SITE. THESE STRUCTURAL DRAWINGS SHALL NOT BE SCALED FOR 
DIMENSIONS. THE RL's SHOWN ON THESE DRAWINGS ARE 
APPROXIMATE AND ARE FOR THE SOLE PURPOSE OF ASSISTING THE 
STRUCTURAL DOCUMENTATION. THEY ARE NOT TO BE USED FOR 
CONSTRUCTION PURPOSES. REFER TO ARCHITECTURAL DRAWINGS FOR 
CONFIRMATION OF ALL RL's, ALL LEVELS ARE IN METRES (m) AND 
DIMENSIONS ARE IN MILLIMETRES (mm)

G5. ALL WORKMANSHIP, TESTING, MATERIALS AND SUPERVISION ARE TO 
BE IN ACCORDANCE WITH THESE SPECIFICATIONS, THE WORK HEALTH 
AND SAFETY ACT 2011. ENFORCED BY THE WORKCOVER AUTHORITY 
AND CURRENT RELEVANT AUSTRALIAN STANDARDS.

G6. PROPRIETARY ITEMS SPECIFIED SHALL BE INSTALLED IN ACCORDANCE 
WITH THE MANUFACTURER'S WRITTEN RECOMMENDATIONS. DO NOT 
VARY SPECIFIED PROPRIETARY PRODUCTS WITHOUT WRITTEN 
APPROVAL FROM THE ENGINEER.

G7. THESE DRAWINGS AND ISSUED WRITTEN INSTRUCTIONS DURING THE 
COURSE OF THE CONTRACT DEPICT THE COMPLETE STRUCTURE. THEY 
DO NOT DESCRIBE A WORK METHOD. THE ARRANGEMENT, DESIGN AND 
INSTALLATION OF TEMPORARY WORKS REMAINS THE RESPONSIBILITY 
OF THE CONTRACTOR.

G8. THE DETERMINATION OF A SAFE WORK METHOD REMAINS THE 
RESPONSIBILITY OF THE CONTRACTOR. ANY ELEMENT WHICH POSES 
AN UNACCEPTABLE LEVEL OF SAFETY RISK TO CONSTRUCT SHALL BE 
REFERRED TO THE STRUCTURAL ENGINEER. TEMPORARY BRACING AND 
SUPPORT OF STRUCTURE IS THE RESPONSIBILITY OF THE 
CONTRACTOR AND SHALL BE MAINTAINED DURING ALL STAGES OF 
CONSTRUCTION.

G9. NOTES ON ANY DRAWING APPLY TO ALL DRAWINGS IN THE SET 
UNLESS NOTED OTHERWISE

G10. ALL ARCHITECTURAL FITMENTS SUCH AS GLAZING, PARTITIONS, 
CEILINGS ETC. SHOULD ALLOW FOR THE SHORT AND LONG TERM 
MOVEMENT OF STRUCTURAL ELEMENTS. FOR BEAMS AND SLABS 
SPANNING LESS THAN 8m AN ALLOWANCE OF AT LEAST 20mm 
SHOULD BE MADE (CONSULT ENGINEER WHERE SPANS EXCEED 8m).

G11. THE BUILDER SHALL PROVIDE CERTIFICATION ON ANY DESIGN AND 
CONSTRUCT COMPONENT BY A CHARTERED PROFESSIONAL ENGINEER 
(NPER).

G12. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE LOCATION OF ALL 
SERVICES IN THE VICINITY OF THE WORKS. ANY SERVICES SHOWN 
ARE PROVIDED FOR INFORMATION ONLY. THE CONTRACTOR SHALL 
CONFIRM THE LOCATION OF ALL SERVICES PRIOR TO COMMENCING AND 
SHALL BE RESPONSIBLE FOR THE REPAIR OF ANY DAMAGE CAUSED 
TO SERVICES, AS WELL AS ANY LOSS INCURRED AS A RESULT OF 
THE DAMAGE TO ANY SERVICE.

G13. THE STRUCTURAL COMPONENTS DETAILED ON THESE STRUCTURAL 
DRAWINGS ARE JOB SPECIFIC AND HAVE BEEN DESIGNED IN 
ACCORDANCE WITH THE RELEVANT AUSTRALIAN STANDARDS AND 
BUILDING CODE OF AUSTRALIA FOR THE FOLLOWING FIRE RATINGS, 
WIND LOADS, FLOOR USAGE AND EARTHQUAKE LOADS.
WIND LOADS:

- REGION = A
- ANNUAL PROBABILITY OF EXCEEDANCE = 0.02
- TERRAIN CATEGORY = 2.5
- SITE WIND SPEED = 45 m/s

FLOOR LIVE LOADS:
- GENERAL = 1.5 kPa
- STORES = 5.0 kPa
- GARAGE = 2.5 kPa
- STAIRS = 2.0 kPa
- BALCONY = 2.0 kPa
ROOF LIVE LOADS:
- ROOF = 0.25 kPa

SNOW LOADS:
- ROOF = [4.40] kPa
- GROUND = [2.30] kPa
- PROBABILITY FACTOR = 1 (SERV) 1.5 (STR)

BUSHFIRES : = DESIGN STRUCTURE TO COMPLY WITH THE 
REQUIREMENTS OF AS3959-2009.

G14. THE METHOD OF CONSTRUCTION AND THE MAINTENANCE OF SAFETY 
DURING CONSTRUCTION IS THE RESPONSIBILITY OF THE BUILDER. IF 
ANY STRUCTURAL ELEMENT PRESENTS DIFFICULTY IN RESPECT TO 
SAFETY THE MATTER SHALL BE REFERRED TO PMI ENGINEERS FOR 
RESOLUTION BEFORE PROCEEDING WITH THE WORK. 

G15. NO CHANGES IN ANY STRUCTURAL ELEMENT SHALL BE MADE 
WITHOUT WRITTEN APPROVAL FROM PMI ENGINEERS. IF THERE IS A 
DISCREPANCY THEN FOR TENDER PURPOSES ALLOW FOR THE MOST 
EXPENSIVE OPTION. PMI ENGINEERS SHALL BE CONTACTED TO 
CONFIRM PRIOR TO CONSTRUCTION.

G16. CONSTRUCTION USING THESE DRAWINGS SHALL NOT COMMENCE UNTIL 
A CONSTRUCTION CERTIFICATE HAS BEEN ISSUED AND ONLY IF THE 
DRAWINGS ARE DESIGNATED "ISSUED FOR CONSTRUCTION".

G17. PMI ENGINEERS ACCEPTS NO RESPONSIBILITY FOR ANY WORK NOT 
INSPECTED OR NOT APPROVED BY PMI ENGINEERS DURING 
CONSTRUCTION.

STEELWORKSTEELWORK
S1. FABRICATE AND ERECT STRUCTURAL STEELWORK IN ACCORDANCE 

WITH AS4100-1998.
S2. PROVIDE HOLES, CLEATS AND FIXING FOR LIGHT STEEL/TIMBER 

FRAMING, FINISHES, ETC. SHOWN ON ARCHITECTURAL DRAWINGS.
S3. THESE DRAWINGS HAVE BEEN PREPARED TO INDICATE THE 

STRUCTURAL INTENT. THE SHOP DETAILER IS TO USE THESE 
DRAWINGS AS A BASIS FOR DIMENSIONAL COORDINATION WITH OTHER 
CONSULTANT'S DRAWINGS AND IS TO PREPARE DETAILED SHOP 
DRAWINGS. WHERE NECESSARY,  THE SHOP DETAILER IS TO MAKE 
ASSUMPTIONS AND SUBMIT TO PMI ENGINEERS FOR RESOLUTION. SHOP 
DETAILER IS TO ALLOW TO RE- WORK SHOP DRAWINGS AS 
NECESSARY. FABRICATOR SHALL PREPARE SHOP DRAWINGS AND 
SUBMIT THEM TO THE BUILDER FOR THEIR APPROVAL. BUILDER SHALL 
LODGE TWO HARD COPIES OF APPROVED DRAWINGS TO PMI ENGINEERS 
FOR REVIEW PRIOR TO FABRICATION, (ALLOW 5 WORKING DAYS FOR 
REVIEW).

S4. TYPICAL STEELWORK CONNECTIONS (UNLESS NOTED OTHERWISE)
- COLUMN BASE PLATES: 10 BASE PLATE, 4/M16 HILTI

HIT-HY 150 MAX CHEMICAL INJECTION ANCHORS
- BEAM TO TOP OF COLUMN: CAP PLATE, 2 BOLTS TO

CHANNELS, 4 BOLTS TO RHS/CHS/SHS/UB/UC
- BEAM TO SIDE OF COLUMN: FIN PLATE, 2 BOLTS
- BEAM TO SIDE OF BEAM: END OR FIN PLATE, 2 BOLTS
- COLUMNS TO TOP OF BEAM: BASE PLATE, 2 BOLTS TO

CHANNELS, 4 BOLTS TO UB/UC SECTIONS
- ALL ROOF & WALL BRACING: CLEAT PLATES, 2 BOLTS
- PURLINS/WALL GIRTS: 8 CLEAT PLATES, 2 PURLIN BOLTS
UNLESS NOTED OTHERWISE, USE:
- 10mm BASE, CAP, GUSSET, FIN AND END PLATES.
- M20 8.8/S BOLTS. (4.6/S GRADE TO BE USED FOR HOLD DOWN

BOLTS)
- 6mm CONTINUOUS FILLET WELDS MADE WITH E4818 MILD

STEEL ELECTRODES.
- ALL WELDS SP CATEGORY

S5. NO PAINT ON MATING SURFACES WITH TF OR TB BOLTING UNLESS
APPROVED BY PMI ENGINEERS.

S6. TF or TB BOLTS TO BE INSTALLED WITH ONE HARDENED WASHER
UNDER THE TURNED PART.

S7. TF AND TB BOLTING BY "PART TURN" METHOD WITH LOAD INDICATING
WASHERS.

S8. ALL BOLTS, SCREWS, HOLD DOWN BOLTS, MASONRY ANCHORS SHALL
BE HOT DIP GALVANISED TO AS1214-2016, AS/NZS 4534-2006,
AS/NZS 4680-2006 & AS/NZS 4792-2006. NO CONNECTION SHALL
HAVE LESS THAN 2 BOLTS. ALL BOLTS AND WASHERS SHALL BE
GALVANISED. ALL HOLES SHALL BE 2mm LARGER THAN THE BOLT
DIAMETER UNLESS NOTED OTHERWISE.

S9. MINIMUM YIELD STRESS:
- HOT ROLLED SECTIONS = 300MPa
- SQUARE HOLLOW SECTIONS = 350MPa
- RECTANGULAR HOLLOW SECTIONS = 350MPa
- CIRCULAR HOLLOW SECTION = 250MPa
- HOT ROLLED PLATE = 250MPa

S10. COLD FORMED SECTIONS TO CONFORM WITH:
- AS/NZS 1594-2002, AS/NZS 1595-1998, AS/NZS 4600-2018

AND AS 1397-2011, AS1397, AS/NZS1594 AND AS/NZS1595.
- MINIMUM YIELD STRESSES SECTIONS 450MPa.

S11. SURFACE TREATMENT UNLESS NOTED OTHERWISE:
- PROTECTED FROM WEATHER = AS/NZS 2312-IZS2
- EXPOSED TO WEATHER = AS/NZS 2312-

HDG600P3
- BUILT INTO THE INTERNAL SKIN OF EXTERNAL WALLS

= AS/NZS 2312-
HDG600P3

**REFER TO PURLIN & GIRTS NOTES FOR SURFACE TREATMENT OF 
THESE ITEMS**

S12. FIX CROSS BRACING TO PURLINS AT 3000 MAXIMUM CTS WITH M10 
BOLTS OR M6 HOOKS.

S13. STEELWORK TO BE CONCRETE ENCASED SHALL BE FREE FROM ALL 
LOOSE RUST, LOOSE MILL SCALE, DIRT, OIL, GREASE, ETC. AND 
REINFORCED WITH SL41 FABRIC OR EQUIVALENT BLACK IRON WIRE, 3mm 
DIA.

S13.a ALL BURIED STEELWORK TO BE PAINTED FIRST USING 'EXPOSED TO 
WEATHER' TREATMENT SYSTEM FOLLOWED BY THE APPLICATION OF A 
TWO PART EPOXY SUCH AS 'SIKAGUARD-63N' OR APPROVED 
EQUIVALENT. ALTERNATIVELY, ENCASE BURIED STEELWORK IN 
CONCRETE WITH A MINIMUM COVER OF 75mm TO STEELWORK.

S14. BOLT SYMBOLS:
- 4.6/S  = GRADE 4.6 BOLT / SNUG TIGHTENED.
- 8.8/S  = GRADE 8.8 BOLT / SNUG TIGHTENED.
- 8.8/TF = GRADE 8.8 BOLT / FULLY TENSIONED FRICTION TYPE (USE
LOAD INDICATOR WASHERS)
- 8.8/TB - GRADE 8.8 BOLT / FULLY TENSIONED BEARING TYPE (USE
LOAD INDICATOR WASHERS)

S15. THE CONTRACTOR SHALL SUPPLY WRITTEN CERTIFICATION TO THE 
STRUCTURAL ENGINEER PRIOR TO THE ERECTION OF ANY STRUCTURAL 
STEEL STATING THAT THE BOLTS PROPOSED TO BE USED COMPLY 
WITH AS/NZS 1252.1-1996. HIGH STRENGTH BOLTS (8.8) ARE NOT TO 
BE WELDED.

S16. THE FABRICATION AND ERECTION OF THE STRUCTURAL STEEL WORK 
SHALL BE SUPERVISED BY A QUALIFIED PERSON EXPERIENCED IN SUCH 
SUPERVISION, IN ORDER TO ENSURE THAT ALL REQUIREMENTS OF THE 
DESIGN ARE MET.

S17. ALL MEMBERS SHALL BE SUPPLIED IN SINGLE LENGTHS. SPLICES 
SHALL ONLY BE PERMITTED IN LOCATIONS SHOWN ON THE 
STRUCTURAL DRAWINGS.

STEELWORK CONT.STEELWORK CONT.
S18. ALL BUTT WELDS SHALL BE COMPLETE PENETRATION BUTT WELDS 

CATEGORY SP TO AS1554.1-2004 U.N.O THE EXTENT ON NON-
DESTRUCTIVE WELD EXAMINATION SHALL BE AS NOTED BELOW:
- RADIOGRAPHIC OR ULTRASONIC EXAMINATION SHALL BE TO AS/NZS
1554.1-2014, AS 2177-2006 AND AS2207-2007 AS APPROPRIATE.

S19. GROUT ALL STEEL BASES BY DRY PACKING USING GROUT WHICH IS
NON-SHRINK AND HAS A MINIMUM COMPRESSIVE STRENGTH AT 7 DAYS
OF 40MPa

S20. PROVIDE SEAL PLATES TO THE ENDS OF ALL HOLLOW SECTIONS, WITH 
'BREATHER' HOLES IF MEMBERS ARE TO BE HOT DIP GALVANISED.

S21. THESE DRAWINGS MAY NOT IDENTIFY ALL SECONDARY STEELWORK 
ELEMENTS THAT ARE REQUIRED FOR SUPPORT, FIXING AND FINISHING 
OF GLAZING, CLADDING AND LINING. THE TENDERER IS RESPONSIBLE 
FOR THE INCLUSION OF SUCH STEELWORK ELEMENTS TO THE EXTENT 
REQUIRED ON THE ARCHITECT'S DRAWINGS.

S22. IMPORTED STRUCTURAL STEEL MATERIAL
ALL STRUCTURAL STEELWORK USED ON THIS PROJECT SHALL BE 
COMPLIANT WITH AS4100, AND IN PARTICULAR:
- CERTIFIED MILL TEST REPORTS, OR TEST CERTIFICATES SHALL

BE PROVIDED AS EVIDENCE OF COMPLIANCE WITH THE
STANDARDS REFERRED TO IN AS4100. THESE CERTIFICATES
SHALL BE SUBMITTED TO PMI ENGINEERS FOR APPROVAL
PRIOR TO COMMENCEMENT OF FABRICATION.

- PROVIDE TEST CERTIFICATED FOR COMPLIANCE FOR ALL
FASTENERS. THESE CERTIFICATES SHALL BE SUBMITTED TO
PMI ENGINEERS FOR APPROVAL PRIOR TO FABRICATION.

- FOR COLD FORMED SECTIONS A "CERTIFICATE OF CONFORMITY
TO AS1163-1991" SHALL BE SUBMITTED TO PMI ENGINEERS FOR
APPROVAL PRIOR TO FABRICATION.

- CERTIFICATES SHALL ONLY BE ACCEPTED FROM TESTING
COMPANIES ACCREDITED BY A TESTING AUTHORITY
RECOGNISED IN AUSTRALIA, EG NATA or JAS-ANZ CERTIFIED.

- UNIDENTIFIED STEEL ie. ANY STEEL THAT IS NOT
ACCOMPANIED WITH EVIDENCE STATING COMPLIANCE WITH THE
REQUIREMENT OF AS4100 SHALL ONLY BE USED STRICTLY IN
ACCORDANCE WITH CLAUSE 2.2.3 OF AS4100.

IF MATERIALS SUPPLIED AND INSTALLED ARE SUBSEQUENTLY PROVEN 
TO BE NON COMPLIANT WITH THE SPECIFIED AUSTRALIAN STANDARDS 
IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY AND COST TO 
UNDERTAKE NATA OR EQUIVALENT CERTIFIED TESTING TO PROVE 
CONFORMANCE TO THE AUSTRALIAN STANDARDS AND DESIGN 
SPECIFICATIONS. SIMILARLY ANY RECTIFICATION WORKS THAT MAY 
SUBSEQUENTLY BE REQUIRED TO SATISFY AUSTRALIAN CODE 
REQUIREMENT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR..

FOUNDATIONSFOUNDATIONS
F1. ASSUMED ALLOWABLE BEARING CAPACITY:

- PAD FOOTINGS =     [500] kPa
- STRIP FOOTINGS =     [500] kPa
- SLABS ON GROUND =     [500] kPa
- BORED PIERS =     [1500]kPa END BEARING

[150] kPa SKIN FRICTION

F2. A GEOTECHNICAL REPORT HAS BEEN CARRIED OUT REFER TO 
ALLIANCE REPORT  13526-GR-1-1 REV A DATED 15th SEPTEMBER, 

F3. THE SLAB AND FOOTINGS HAVE BEEN DESIGNED IN ACCORDANCE WITH 
AS2870-2011 FOR CLASS [A] SITE. A SUITABLY QUALIFIED 
GEOTECHNICAL ENGINEER TO BE CONTACTED DURING EXCAVATION TO 
CONFIRM THE SITE CLASSIFICATION.

F4. THE CONTRACTOR SHALL ALLOW TO ENGAGE A QUALIFIED (NPER) 
GEOTECHNICAL ENGINEER TO APPROVE THE FOUNDATION MATERIAL. 
OBTAIN GEOTECHNICAL ENGINEERS APPROVAL AND SUBMIT 
CERTIFICATE IN WRITING TO PMI ENGINEERS PRIOR TO CONCRETING 
FOUNDATIONS.

F5. ENSURE STABILITY OF ADJACENT BUILDINGS AND PATHS IS 
MAINTAINED DURING ALL STAGES OF CONSTRUCTION.

F6. DO NOT ALLOW EXCAVATED MATERIAL TO BE STOCKPILED WITHIN 
1500mm OF FOOTING TRENCHES OR PITS. NO EARTH OR DETRITUS IS TO 
FALL INTO THE FOOTING TRENCHES BEFORE OR DURING CONCRETE 
PLACEMENT.

F7. THE UNDERSIDE OF FOUNDATIONS SHALL CONFORM TO THE FOLLOWING 
REGARDLESS OF NOMINATED LEVELS:

F8. FOOTINGS SHALL BE CENTRALLY LOCATED UNDER WALLS AND 
COLUMNS UNLESS NOTED OTHERWISE ON THE STRUCTURAL DRAWINGS.

F9. FOOTINGS SHALL BE EXCAVATED TO THE DETAILED DEPTH AND 
WIDTH. FOOTINGS SHALL BE INSPECTED AND FILLED WITH CONCRETE 
AS SOON AS POSSIBLE TO AVOID EITHER SOFTENING OF THE 
FOUNDATION MATERIAL OR DRYING OUT BY EXPOSURE.

F10. THE BASE OF ALL PIER HOLES SHALL BE FREE OF WATER AND 
CLEANED OF LOOSE MATERIAL OR DEBRIS PRIOR TO PLACEMENT OF 
CONCRETE. ALLOW TO PROVIDE TEMPORARY LINERS AS DEEMED 
NECESSARY.

CONSTRUCTION PHASE SERVICES - WITNESS POINTSCONSTRUCTION PHASE SERVICES - WITNESS POINTS
WP1. OBTAIN PMI ENGINEERS WRITTEN INSTRUCTION AT THE FOLLOWING 

HOLD POINTS:
- PREPARATION OF FOUNDING MATERIAL, INCLUDING PIER BORE HOLES.
- REINFORCEMENT PRIOR TO PLACEMENT OF CONCRETE or COREFILLING
OF BLOCKWORK.
- STEEL AND TIMBER FRAME INSPECTION PRIOR TO SHEETING.

WP2. PROVIDE MINIMUM 48 HOURS NOTICE FOR ANY REQUIRED INSPECTIONS.

TEMPORARY WORKSTEMPORARY WORKS
TW1. THESE DRAWINGS DEPICT THE "PERMANENT" STRUCTURE, TEMPORARY 

WORKS REMAIN THE RESPONSIBILITY OF THE CONTRACTOR.
TW2. BUILDER MUST ENGAGE (NPER) QUALIFIED STRUCTURAL ENGINEER FOR 

THE DESIGN OF ALL TEMPORARY WORKS NECESSARY TO SAFELY 
ERECT THIS STRUCTURE. AS A MINIMUM THE FOLLOWING WORKS 
REQUIRE ATTENTION;
- FORMWORK / TEMPORARY PROPPING / NEEDLE BEAMS /
SCAFFOLDING / UNDERPINNING

TW3. BUILDER SHALL CONTACT PMI ENGINEERS IF THEY CONSIDER ANY PART 
OF THIS STRUCTURE IS UNSAFE TO ERECT

CONCRETECONCRETE
C1. CARRY OUT ALL CONCRETE WORK IN ACCORDANCE WITH AS3600-2018 
AND NATSPEC CONCRETE STANDARDS.
C2. CONCRETE PROPERTIES AND COVER TO REINFORCING :

MAXIMUM AGGREGATE SIZE = 20mm U.N.O.
SLUMP DURING PLACING = 75mm ±10mm
EXPOSURE CLASSIFICATION = A2 (INTERNAL CONCRETE 

ELEMENTS)
= A2 (EXTERNAL CONCRETE 
ELEMENTS)

NO ADMIXTURES SHALL BE USED IN THE CONCRETE MIX UNLESS 
APPROVED BY PMI ENGINEERS IN WRITING.

C3. CONCRETE PROPERTIES FOR SLABS AND BEAMS SHALL BE VARIED 
FROM NORMAL CLASS AS FOLLOWS :
- MINIMUM CEMENT CONTENT 250kg/m3/
- MAXIMUM 56 DAY SHRINKAGE STRAIN = AS NOMINATED ABOVE
- PRIOR TO COMMENCEMENT CONCRETE SUPPLIER TO PROVIDE

DRYING SHRINKAGE TEST RESULTS FROM PRODUCTION
ASSESSMENT AS EVIDENCE THAT SPECIFIED DRYING
SHRINKAGE LIMITS CAN BE ACHIEVED USING NORMAL MIX
DESIGN.

C4. SUBMIT FOR APPROVAL THE FOLLOWING TO THE ENGINEER :
- CURING PROCEDURE (PVA MEMBRANES NOT PERMITTED)
- STRIPPING AND BACK PROPPING PROCEDURE
- DETAILS AND LOCATION OF CONDUITS AND PENETRATIONS
- CONSTRUCTION JOINT LOCATIONS

C5. FOR TENDER PURPOSES ASSUME MINIMUM STRIPPING TIMES AND
EXTENT OF BACK PROPPING AS PER AS3610-1995 SECTION 5.0 
AND AS PER GENERAL NOTES FOR FORMWORK AND PROPPING.

C6. FORMWORK FINISH CLASSIFICATION TO AS3610.1-2010 :
ELEMENT CLASS

- INGROUND FOOTINGS 5
- RETAINING WALLS 5 EARTH FACE
- RETAINING WALLS 2 EXPOSED FACE
- COLUMNS 2
- LIFT WALLS 2
- BEAMS & SLABS 2
- STAIRS 2
- GRANO TREATED SURFACES 2
(UNLESS NOTED OTHERWISE BY ARCHITECTURAL DOCUMENTATION)

C7. SURFACE FINISHES :
- COLUMNS & WALLS OFF FORM
- FLOOR SLABS (U.N.O.) MACHINE FLOAT
- SLABS TO BE TILED WOOD FLOAT
- STAIRS STEEL TROWEL
(UNLESS NOTED OTHERWISE BY ARCHITECTURAL DOCUMENTATION)

C8. COMPACT ALL CONCRETE, INCLUDING FOOTINGS AND SLABS USING
MECHANICAL VIBRATORS.

C9. PLACE CONCRETE CONTINUOUSLY BETWEEN CONSTRUCTION JOINTS
SHOWN ON PLAN. DO NOT BREAK OR INTERRUPT SUCCESSIVE POURS
SUCH THAT COLD JOINTS OCCUR. ANY REVISIONS OR ADDITIONS TO
CONSTRUCTION JOINTS SHOWN ON PLAN REQUIRE APPROVAL FROM
PMI ENGINEERS.

C10. CONCRETE PROFILES :
- BEAM DEPTHS ARE WRITTEN FIRST AND INCLUDE THE SLAB

THICKNESS.
- SIZES OF CONCRETE ELEMENTS DO NOT INCLUDE THICKNESS OF

APPLIED FINISHES.
- NO HOLES, CHASES OR EMBEDMENT OF PIPES OTHER THAN

SHOWN IN THE STRUCTURAL DRAWINGS SHALL BE MADE IN 
CONCRETE MEMBERS WITHOUT THE PRIOR WRITTEN APPROVAL 
OF PMI ENGINEERS.

- PROVIDE DRIP GROOVES AT ALL EXPOSED EDGES. CHAMFERS,
DRIP GROOVES, REGLETS ETC TO ARCHITECT'S DETAILS.

C11. ALL PENETRATIONS TO HAVE 2/N16 TRIMMER BARS TOP AND BOTTOM 
TO EACH FACE. U.N.O. EXTEND TRIMMERS 600 BEYOND PENETRATION.

C12. SETDOWNS OR FALLS IN FLOOR SURFACES ARE NOT PERMITTED 
UNLESS SHOWN ON DRAWINGS. MAINTAIN MINIMUM SLAB THICKNESS 
SHOWN ON PLAN WHERE FALLS OCCUR.

C13. CONCRETE IS INCLINED TO CRACK, AND SURFACE FINISH QUALITY IS 
LARGELY DEPENDENT UPON FINISHING AND PLACEMENT METHODOLOGY. 
AS SUCH PMI ENGINEERS TAKES NO RESPONSIBILITY FOR THE QUALITY 
OF CONCRETE FINISH.

C14. REINFORCEMENT QUALITY AND NOTATION :
ALL REINFORCING BAR SHALL BE GRADE D500N TO AS/NZS 4671-2001 
AND ALL MESH SHALL BE GRADE 500L TO AS/NZS 4671-2001. UNLESS 
NOTED OTHERWISE CLASS L REINFORCEMENT SHALL NOT BE USED.

REINFORCEMENT LABELS :

C15. REINFORCEMENT IS REPRESENTED DIAGRAMMATICALLY, AND NOT 
NECESSARILY IN TRUE PROJECTION. BARS SHOWN ARE INDICATIVE 
ONLY AND LENGTHS MAY VARY. BEAM ELEVATIONS TAKE PRECEDENCE 
OVER SECTIONS. SLAB PLANS TAKE PRECEDENCE OVER SECTIONS. 
REFER TO SECTIONS FOR EXTRA BARS THAT MAY BE REQUIRED.

C16. USE ONLY PLASTIC OR CONCRETE CHAIRS AT EXTERNAL SURFACES.
C17. SITE BENDING OF REINFORCEMENT BARS SHALL BE DONE WITHOUT 

HEATING USING A RE-BENDING TOOL. THE BARS SHALL BE RE-BENT 
AGAINST A FLAT SURFACE OR A PIN WITH A DIAMETER NOT LESS 
THAN THE MINIMUM PIN SIZE PRESCRIBED IN AS3600-2009.

C18. SPLICES IN REINFORCEMENT SHALL BE MADE ONLY IN POSITIONS 
SHOWN ON THE STRUCTURAL DRAWINGS OR IN POSITIONS OTHERWISE 
APPROVED IN WRITING BY PMI ENGINEERS. LAPS SHALL NOT BE LESS 
THAN THE DEVELOPMENT LENGTH FOR EACH BAR AND IN ACCORDANCE 
WITH AS3600-2018 SECTION 13.

C19. LAPS IN MESH IN ACCORDANCE WITH AS3600-2018 SECTION 13.
C20. WELDING OF REINFORCEMENT SHALL NOT BE PERMITTED UNLESS 

SHOWN ON THE STRUCTURAL DRAWINGS OR APPROVED BY PMI 
ENGINEERS.

C21. AT EXTERNALLY EXPOSED SURFACES NO METALLIC ITEMS INCLUDING 
FORM BOLTS, FORM SPACERS, METALLIC BAR CHAIRS AND TIE-WIRE 
ARE TO BE PLACED IN THE COVER ZONE.

C22. ALL REINFORCEMENT, ANCHOR BOLTS AND OTHER CONCRETE INSERTS 
SHALL BE WELL SECURED IN POSITION AND INSPECTED BY PMI 
ENGINEERS PRIOR TO PLACING CONCRETE.

C23. HOLD DOWN BOLTS SHALL BE HOT DIPPED GALVANISED.
C24. U.N.O., ALL MASONRY ANCHORS INTO CONCRETE SHALL BE RAMSET

TRUBOLTS (LONGEST VERSION) OR APPROVED EQUIVALENT. BOLTS 
SHALL BE GALVANISED WHERE THEY ARE ADJOINING NON FERROUS OR 
PREPAINTED MEMBERS. PROVIDE STAINLESS STEEL BOLTS FOR ALL 
EXTERNAL CONDITIONS, OR WHERE EXPOSED TO THE WEATHER.

C25. ALL CONCRETE MIXES SHALL BE DESIGNED BY A RECOGNISED TESTING 
LAB AND SUBMITTED FOR REVIEW BY PMI ENGINEERS.

C26. ALL COMPRESSIVE STRENGTH TEST REPORTS SHALL BE SUBMITTED TO 
PMI ENGINEERS FOR REVIEW.

C27. TESTING SHALL BE CARRIED OUT ON ALL CONCRETE IN ACCORDANCE 
WITH AS1379-2007. TEST CYLINDERS ARE TO BE KEPT ON SITE.

C28. CURING OF ALL CONCRETE IS TO BE ACHIEVED BY KEEPING SURFACES 
CONTINUOUSLY WET FOR A PERIOD OF 7 DAYS, UNLESS SPECIFIED 
OTHERWISE. APPROVED SPRAY ON CURING COMPOUNDS THAT COMPLY 
WITH AS3799-1998 MAY BE USED WHERE FLOOR FINISHES WILL NOT 
BE AFFECTED. POLYTHENE SHEETING OR WET HESSIAN MAY BE USED 
TO RETAIN CONCRETE MOISTURE WHERE PROTECTED FROM WIND AND 
TRAFFIC. CURING IS TO COMMENCE IMMEDIATELY AFTER CONCRETE 
PLACEMENT.

C29. FOR ELAPSED TIME BETWEEN THE WETTING OF THE MIX AND THE 
DISCHARGE OF THE MIX, REFER TO CONCRETE - ELAPSED DELIVERY 
TIMES NOTE.

CONCRETE - ELAPSED DELIVERY TIMESCONCRETE - ELAPSED DELIVERY TIMES
CE1. ELAPSED TIME BETWEEN THE WETTING OF THE MIX AND THE 

DISCHARGE OF THE MIX AT THE SITE MUST NOT EXCEED THE CRITERIA 
IN THE ELAPSED DELIVERY TIMETABLE BELOW

IF THE ELAPSED TIME IS LONGER THAN THE CORRESPONDING TIME IN 
THE TABLE ABOVE, OR THE TEMPERATURE IS GREATER THAN 35°C, 
EITHER PMI ENGINEERS OR THE CONCRETE MIX DESIGN ENGINEER ARE 
TO BE CONTACTED TO CONFIRM WHETHER PLACEMENT IS TO PROCEED 
OR IF THE POUR IS TO BE STOPPED. IF THE POUR IS STOPPED, PRIOR 
TO ANY FURTHER CONCRETE PLACEMENT PMI ENGINEERS ARE TO BE 
CONTACTED TO INSPECT THE WORKS AND DETERMINE WHAT, IF ANY, 
RECTIFICATION WORKS ARE REQUIRED.

COVER TO REINFORCEMENT

ELEMENT
CONCRETE 
STRENGTH
 f'c (MPa)

MAXIMUM 56 
DAY DRY
SHRINKAGE

COVER (mm)

BORED PIERS
SLABS ON 
GROUND
STRIP FOOTING
PAD FOOTING
SUSPENDED 
SLABS

BEAMS

COLUMNS

WALLS
EXPOSED
COVERED

40
40
40

40
40
40
40
40
40
40
40

40
40

650 um

650 um

650 um
650 um

650 um

650 um

650 um

650 um

45

45
45

20

30
20
30
20

TOP 30 BTM 30

TOP 30 BTM 30

TOP 30 BTM 20
TOP 20 BTM 20

20

REINFORCEMENT NOTATION

SYMBOL BAR TYPE
STRENGTH 

GRADE (MPa)
DUCTILITY 
CLASS

TO COMPLY WITH 
AUSTRALIAN 
STANDARD

S

N

RL

SL

L-TM

R

STRUCTURAL GRADE 
DEFORMED RIB BAR
STRUCTURAL GRADE 
DEFORMED RIB BAR
PLAIN ROUND BAR

RECTANGULAR MESH 
DEFORMED RIB BAR

SQUARE MESH 
DEFORMED RIB BAR

TRENCH MESH

250

250

500

500

500

500

NORMAL

LOW

NORMAL

LOW

LOW

NORMAL

AS/NZS 4671-2001

AS/NZS 4671-2001

AS/NZS 4671-2001

AS/NZS 4671-2001

AS/NZS 4671-2001

AS/NZS 4671-2001

N12-300N12-300 3/N203/N20 SL92SL92

TYPE OF REO.
BAR SIZE (mm)

SPACING

BAR SPACING 
IN 100mm

TYPE OF REO.
NO. OF BARS

BAR SIZE (mm)

DUCT. CLASS
SQUARE MESH

BAR SIZE (mm)

ELAPSED DELIVERLY TIME TABLE
CONC. TEMP. AT DISCHARGE (°C)

2.00
MAXIMUM ELAPSED TIME (HOURS)

1.50
1.00
0.75
0.50

≤ 24
24 to 27
27 to 30
30 to 32
32 to 35

EXPOSED
COVERED

EXPOSED
COVERED

EXPOSED
COVERED

EXPOSED
COVERED
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CONCRETE STRENGTH V AGE - TYPE A PORTLAND CEMENTCONCRETE STRENGTH V AGE - TYPE A PORTLAND CEMENT

CS1. CONCRETE TO BE SAMPLED AND TESTED IN ACCORDANCE WITH 
AS1012.2

CS2. CHART TO BE USED AS A GUIDE ONLY AND SHOULD BE CONFIRMED 
WITH SUPPLIER

CS3. BUILDER TO OBTAIN WRITTEN CONFIRMATION OF CONCRETE STRENGTH 
FROM SUPPLIER

60 MPa

50 MPa

40 MPa

32 MPa

BLACK BEAR INN
SLAB ON GROUND - RESIDENTIALSLAB ON GROUND - RESIDENTIAL
RSG1. RESIDENTIAL SLABS ON GROUND SHALL BE IN ACCORDANCE WITH 

AS2870-2011.
RSG2. THE SITE OF THE WORKS SHALL BE STRIPPED OF ALL GRASS, ROOTS, 

VEGETABLE MATTER AND COMPRESSIBLE TOPSOIL.
RSG3. THE GROUND BELOW SLABS SHALL BE PROOF ROLLED WITH AN 

APPROVED HEAVY COMPACTOR.  ALL "SOFT SPOTS" ENCOUNTERED 
SHALL BE REMOVED AND REPLACED WITH COMPACTED CRUSHED ROCK 
OR APPROVED FILL IN ACCORDANCE WITH AS2870-2011 & 
AS3798-2007.

RSG4. CLEAN GRANULAR FILLING UP TO 600mm MAY BE PLACED UNDER THE 
SLAB IN ACCORDANCE WITH THE PROVISIONS OF AS2870-2011 PART 
6.4.  FILLING SHALL BE COMPACTED IN 150mm THICK LAYERS BY 
MECHANICAL ROLLER.

RSG5. TERMITE PROTECTION SHALL BE PROVIDED AS REQUIRED BY 
AS3660.1-2000 AND THE LOCAL STATUTORY AUTHORITY.

RSG6. SLABS SHALL BE LAID ON A 0.2mm POLYTHENE MEMBRANE, 
CONTINUOUS, LAPPED 20mm MINIMUM AND TAPED AT JOINTS, 
PUNCTURES AND SERVICE PIPE PENETRATIONS.

RSG7. BEAM AND STRIP FOOTING REINFORCEMENT SHALL ACHIEVE THE 
REQUIRED COVER AS NOTED IN CONCRETE SPECIFICATIONS

RSG8. TRENCH MESH SHALL BE LAID CONTINUOUSLY AND SHALL BE SPLICED 
WHERE NECESSARY WITH A LAP OF 600mm.

RSG9. TRENCH MESH SHALL BE OVERLAPPED BY THE WIDTH OF MESH AT 
CORNERS AND INTERSECTIONS AND THE ENDS OF TRENCH MESH SHALL 
TERMINATE WITH A CROSSBAR.

RSG10. MESH SHALL BE PLACED NEAR THE TOP OF THE SLAB AND SHALL 
ACHIEVE THE REQUIRED COVER.  MESH SHALL BE LAPPED A MINIMUM 
OF TWO WIRES PLUS 25mm AND SHALL BE SET OUT SUCH THAT NO 
MORE THAN THREE THICKNESSES OF MESH OCCUR AT ANY LOCATION.

RSG11. HOT WATER HEATING PIPES MAY BE EMBEDDED IN THE SLAB IF THE 
THICKNESS IS INCREASED BY 25mm AND LAID ON SL52 MESH, OR IF 
THE SLAB THICKNESS IS INCREASED BY 25mm AND THE MESH SIZE IS 
INCREASED BY ONE SIZE (eg FROM SL82 MESH TO SL92 MESH). 

RSG12. THE GROUND SURROUNDING THE SLAB SHALL HAVE ITS SURFACE AT 
LEAST 150mm LOWER THAN THE SLAB SURFACE AND BE GRADED 
AWAY FROM THE SLAB EDGE TO THE SITE DRAINAGE SYSTEM.

RSG13. ADDITIONAL PLUMBING REQUIREMENTS FOR CLASS M, H & E SITES.
CLASS M H or E SITES: THE BASE OF TRENCHES SHALL BE SLOPED 
AWAY FROM THE BUILDING. TRENCHES SHALL BE BACKFILLED WITH 
CLAY IN THE TOP 300mm WITHIN 1.5m OF THE BUILDING AND THE CLAY 
COMPACTED. WHERE PIPES PASS UNDER THE FOOTING SYSTEM THE 
FULL DEPTH OF THE TRENCH SHALL BE BACKFILLED WITH CLAY or 
CONCRETE. SUBSURFACE DRAINS TO REMOVE GROUNDWATER SHALL 
NOT BE USED WITHIN 1.5m OF THE BUILDING UNLESS NOTED 
OTHERWISE.
ADDITIONAL REQUIREMENTS FOR CLASS H & E SITES: THESE 
REQUIREMENTS APPLY TO ALL STORMWATER, SANITARY PLUMBING 
DRAINS & DISCHARGE PIPES.
- CLOSED-CELL POLYETHYLENE LAGGING SHALL BE USED
AROUND PIPE PENETRATIONS THROUGH FOOTINGS. THE LAGGING SHALL
BE A MINIMUM OF 20mm THICK ON CLASS H1 SITES & 40mm THICK ON
CLASS H2 & CLASS E SITES. VERTICAL PENETRATIONS DO NOT
REQUIRE LAGGING.
- DRAINS ATTACHED TO or EMERGING FROM UNDERNEATH THE
BUILDING SHALL INCORPORATE FLEXIBLE JOINTS IMMEDIATELY OUTSIDE 
THE FOOTING AND COMMENCING WITHIN 1m OF THE BUILDING PERIMETER 
TO ACCOMMODATE A TOTAL RANGE OF DIFFERENTIAL MOVEMENT IN 
ANY DIRECTION EQUAL TO THE ESTIMATED CHARACTERISTIC SURFACE 
MOVEMENT ON THE SITE (ys). ys = ???, (IN THE ABSENCE OF THE 
SPECIFIC DESIGN GUIDANCE, THE FITTINGS or OTHER DEVICES TO 
ALLOW FOR THE MOVEMENT SHALL BE SET AT THE MID POSITION OF 
THEIR RANGE OF POSSIBLE MOVEMENT AT THE TIME OF 
INSTALLATION).
- PIPES MAY BE ENCASED IN CONCRETE or IN RECESSES IN THE
SLAB WHEN PROVIDED WITH FLEXIBLE JOINTS AT THE EXTERIOR OF 
THE SLAB. METHODS USED SHOULD COMPLY WITH THE AS/NZS 3500 
SERIES.
- COLD WATER PIPES AND HEATED or HOT WATER PIPES SHALL
NOT BE INSTALLED UNDER A SLAB UNLESS THE PIPES ARE INSTALLED 
WITHIN A CONDUIT SO THAT IF THE PIPE LEAKS WATER IT WILL BE 
NOTICED ABOVE THE SLAB or OUTSIDE THE SLAB AND WILL NOT LEAK 
UNNOTICED UNDER THE SLAB. WATER SERVICE PIPES INSTALL UNDER 
CONCRETE SLABS SHOULD COMPLY WITH THE RELEVANT 
REQUIREMENTS OF AS/NZS 3500.1. HEATED WATER SERVICE PIPES 
INSTALLED UNDER CONCRETE SLABS SHOULD COMPLY WITH THE 
RELEVANT REQUIREMENTS OF AS/NZS 3500.4. 

25mm OVERLAP OF END WIRE

FIRE PROTECTION OF STEELWORKFIRE PROTECTION OF STEELWORK
FP1. PROVIDE 120/120/120 FIRE PROTECTION TO ALL PERMANENT 

STRUCTURAL STEEL MEMBERS AND CONNECTIONS.
FP2. REINSTATE ANY FIRE PROTECTION REMOVED FROM EXISTING 

STRUCTURAL STEELWORK.
FP3. INSTALL FIRE PROTECTION MATERIALS IN ACCORDANCE WITH THE 

MANUFACTURER'S WRITTEN SPECIFICATIONS.
FP4. PROVIDE CERTIFICATION OF FIRE PROTECTION ON COMPLETION.

STEEL DECK SLABS (BONDEK or CONDECK)STEEL DECK SLABS (BONDEK or CONDECK)
BS1. STEEL DECKING TO BE INSTALLED STRICTLY IN ACCORDANCE WITH 

MANUFACTURER'S WRITTEN INSTRUCTIONS.
BS2. REFER TO PLAN FOR STEEL DECKING SPECIFICATION. CONTRACTOR MAY 

SUBMIT FOR APPROVAL EQUIVALENT DECKING PRODUCTS.
BS3. PROVIDE 40mm MINIMUM BEARING AT SUPPORTS.
BS4 AT ALL RE-ENTRANT CORNERS PROVIDE 3/N12 TRIMMERS 2000 LONG 

TIED TO UNDERSIDE OF MESH.
BS5. UNLESS NOTED OTHERWISE, PROVIDE TEMPORARY PROPPING OF DECK 

IN ACCORDANCE WITH THE MANUFACTURER'S WRITTEN INSTRUCTIONS.

SPAN 
DIRECTION

CONTINUOUS DECK SLAB SIMPLY SUPPORTED DECK SLAB

REV DATE DESCRIPTION DP FULL NAME REG NO
1 29.11.2021 ISSUED FOR CC2 THOMAS WILLIAMS PRE0001122
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Level P - EXCAVATION

#SCHEDULE - P - RETAINING#SCHEDULE - P - RETAINING
TypeType
MarkMark DescriptionDescription
ANCHORS
RA1 26.5mm DYWIDAG Y1050H PRESTRESSING STEEL BAR - OR OTHER APPROVED - SEE ACCOMPANYING

SHEET FOR LOADS
RA2 32mm DYWIDAG Y1050H PRESTRESSING STEEL BAR - OR OTHER APPROVED - SEE ACCOMPANYING

SHEET FOR LOADS
RA3 36mm DYWIDAG Y1050H PRESTRESSING STEEL BAR - OR OTHER APPROVED - SEE ACCOMPANYING

SHEET FOR LOADS
FOUNDATIONS
CB8 600Wx400D CAPPING BEAM TO ROAD - 3N20s TOP & BTM with N12 STIRRUPS @ 300 CRS
RETAINING SYSTEM
RP1 450 DIA PIER REINFORCED WITH 6/N28s @ N12 SPIRAL @ 250 PITCH
RP2 450 DIA PIER REINFORCED WITH 4/N16s @ N10 SPIRAL @ 300 PITCH
RP3 450 DIA PIER REINFORCED WITH 4/N20s @ N12 SPIRAL @ 300 PITCH
RP4 450 DIA PIER REINFORCED WITH 4/N24s @ N10 SPIRAL @ 300 PITCH
RP5 450 DIA PIER REINFORCED WITH 4/N16s @ N12 SPIRAL @ 300 PITCH
RP6 450 DIA PIER REINFORCED WITH 6/N20s @ N12 SPIRAL @ 300 PITCH
RP7 450 DIA PIER REINFORCED WITH 6/N24s @ N12 SPIRAL @ 300 PITCH
RW1 190 COREFILLED BLOCKWORK WALLS - N16s @ 400 CRS VERTICAL - N12s @ 400 CRS HORIZONTAL -

TEMP RESTRAINT REQUIRED AT TOP PRIOR TO SLAB OVER BEING POURED
RW2 200mm 32MPa SHOTCRETE WALLS - SEE S10 FOR DETAILS

•
•
•

•

•

NOTE: 
RETAINING PILES DESIGNED BASED ON RECTANGULAR PRESSURE DISTRIBUTION 

8H + 5kPa SURCHARGE, 10kPa SURCHARGE FROM ROAD
ADDITIONAL 64kN/m LATERAL LOAD AT TOP OF N1/N2 PILES TO ACCOUNT 
FROM PRESSURE FROM ROAD RETENTION PILES

GROUND SUPPORT MEASURES ARE INDICATIVE ONLY PRIOR TO CONFIRMATION OF 
GROUND CONDITIONS ON OPENING UP OF SITE
ALLOWABLE TEMPORARY/PERMANENT BATTER ANGLES TO BE VERIFIED ONSITE WITH 
GROUND INVESTIGATIONS AND AS EXCAVATION PROCEEDS

DETAIL
S10a 1 : 20
1

DETAIL
S10 1 : 20
2 DETAIL

S10 1 : 10
2a

REV DATE DESCRIPTION DP FULL NAME REG NO
07.09.2021 ISSUE FOR COMMENT THOMAS WILLIAMS PRE0001122

1 15.09.2021 ISSUED FOR CC THOMAS WILLIAMS PRE0001122
2 07.10.2021 FOR CONSTRUCTION THOMAS WILLIAMS PRE0001122
3 16.11.2021 REVISED FOR ANCHORAGES THOMAS WILLIAMS PRE0001122
4 01.02.2022 REVISED FOR PARTICULARS OF REGULATED DESIGN -

GROUND ANCHORS
THOMAS WILLIAMS PRE0001122

5 28.02.2022 CONSOLIDATED SHEETS FOR DA SUBMISSION THOMAS WILLIAMS PRE0001122

•
•
•
•

NOTE:

ALL ANCHORS TO BE TESTED TO TEST LOAD FOR 15 MINUTES AND ANCHOR IS TO BE CONFIRMED HOLDING 
'TEST LOAD' FOR THE FULL 15 MIN DURATION 
ANCHOR WORKING LOADS TEST LOADS AND LOCK-OFF LOADS ARE SOURCED FROM THE ANCHOR SCHEDULE - 
SEE S10d, S10e + S10f

TOLERANCES:
ALL ANCHORS TO BE LOCATED WITHIN 250mm OF THE STATED RL
WITHIN 5 DEG OF STATED ANGLE OFF HORIZONTAL
ALL ANCHORS TO BE PERPENDICULAR TO EXCAVATION CUT WITHIN 5 DEG
MINIMUM FREE LENGTH OF ANCHORS OF 3m AS NOTED ON SECTIONS
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S10a

EXCAVATION DETAILS - 1

SECTION
S10c 1 : 50
1

1.
2.
3.
4.
5.
6.

7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

PROPOSED METHODOLOGY
INSTALL PILES TO LEVEL 4 @ 1.2m AND AROUND EXCAVATION PERIMETER @ ~2m CRS AND INSTALL CAPPING BEAMS AS REQUIRED
EXCAVATE STAGE 1 AS INDICATED TO SHOTCRETING PILES AS REQUIRED AND TAKING READINGS OF PILES TO CHECK DEFLECTIONS
INSTALLING ANCHORS TO SOUTHERN PILES AND FIRST ROW OF EAST AND WESTERN PILES
INSTALL LOWER PILES ALONG GRID E WITH ADDITIONAL EXCAVATION AS REQUIRED
TEST SELECTED ROCK ANCHORS TO NOMINATED LOAD TO CONFIRM CAPACITY
EXCAVATE STAGE 2 AS INDICATED SLOPING TO THE NORTH AS NECESSARY TO ENABLE ACCESS TO ANCHORAGES TAKING READINGS OF 
PILES TO CHECK DEFLECTIONS
SHOTCRETE BETWEEN PILES
POUR 200mm CS6 CAPPING SLAB TO CONNECT RP1 AND RP2 PILES AT RL1387.90
INSTALL TOP STAGE OF ROCK ANCHORS TO PILES ON GRID E AND OTHER PERIMETER PILES AS AVAILABLE
TEST SELECTED ROCK ANCHORS TO NOMINATED LOAD TO CONFIRM CAPACITY
EXCAVATE STAGE 3 TAKING READINGS OF PILES TO CHECK DEFLECTIONS
INSTALL NEXT ROW OF ANCHORS ALONG GRID E AND 2nd ROW OF ANCHORS TO EAST AND WEST WINGS
SHOTCRETE BETWEEN PILES
TEST SELECTED ROCK ANCHORS TO 1.3x WORKING LOAD TO CONFIRM CAPACITY
EXCAVATE STAGE 4, SHOTCRETING WALLS AS NECESSARY 
INSTALL FINAL ROW OF ANCHORS AROUND LIFT PIT AND TEST SELECTED ROCK ANCHORS TO NOMINATED LOAD TO CONFIRM CAPACITY
EXCAVATE STAGE 5 LIFT PIT
PROGRESSIVELY CONSTRUCT STRUCTURE TAKING READINGS OF WALLS AT KEY STAGES TO MONITOR DEFLECTIONS
ONCE LEVEL 3 SLAB HAS REACHED DESIGN STRENGTH (40 MPa), DE-STRESS ROCK ANCHORS

•
•
•

•
•
•
•

•
•

•
•
•
•
•
•

WITNESS, HOLD AND MONITORING POINTS

GEOTECHNICAL INVESTIGATION ONSITE POST DEMOLITION OF EXISTING STRUCTURE TO CONFIRM ASSUMPTIONS
GEOTECHNICAL INVESTIGATION ONSITE EVERY 1.5m DEPTH OF EXCAVATION TO CONFIRM GROUND CONDITIONS
STRUCTURAL INSPECTION REQUIRED:

PRIOR TO POURING CONCRETE PILES/PIERS TO CONFIRM BEARING CAPACITY AND REINFORCING
PRIOR TO SHOTCRETING WALLS
PRIOR TO STRESSING OF ROCK ANCHORS
PRIOR TO EXCAVATION RESUMING AFTER TEMPORARY BRACING STEEL INSTALLED

VIBRATION MONITORING TO BE CARRIED OUT ON BOUNDARIES IN ACCORDANCE WITH GEOTECHNICAL RECOMMENDATIONS DURING EXCAVATION
SURVEY POINTS TO BE ESTABLISHED AND LOCATIONS SUBMITTED FOR APPROVAL TO ALL RETAINING WALLS. SURVEY TO BE SUBMITTED 
TO GEOTECH AND STRUCTURAL ENGINEER TO MONITOR MOVEMENTS. SURVEY TO BE CARRIED OUT AT FOLLOWING STAGES:

COMPLETION OF TOP RP2 PILE INSTALLATION
COMPLETION OF EXCAVATION STAGE 1
PRIOR TO ROCK ANCHOR STRESSING
COMPLETION OF ROCK ANCHOR STRESSING AND TEMPORARY PROP INSTALLATION
ONCE EXCAVATION ACHIEVES ~RL1381.94
ONCE EXCAVATION IS COMPLETED

•
•

NOTE: 
EXCAVATION TO NOT EXCEED 1.5m IN ONE GO. 
EACH 1.5m EXCAVATION TO BE INSPECTED BY A 
COMPETENT GETOECHNICAL ENGIEER AND SIGNED OFF 
PRIOR TO PROGRESSING EXCAVATION TO FURTHER 
DEPTH

REV DATE DESCRIPTION DP FULL NAME REG NO
07.09.2021 ISSUE FOR COMMENT THOMAS WILLIAMS PRE0001122

1 15.09.2021 ISSUED FOR CC THOMAS WILLIAMS PRE0001122
2 07.10.2021 FOR CONSTRUCTION THOMAS WILLIAMS PRE0001122
3 16.11.2021 REVISED FOR ANCHORAGES THOMAS WILLIAMS PRE0001122
4 01.02.2022 REVISED FOR PARTICULARS OF REGULATED DESIGN -

GROUND ANCHORS
THOMAS WILLIAMS PRE0001122
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EXCAVATION DETAILS - 2

ELEVATION
S10c 1 : 50
3

ELEVATION
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2

#SCHEDULE - P - RETAINING#SCHEDULE - P - RETAINING
TypeType
MarkMark DescriptionDescription
ANCHORS
RA1 26.5mm DYWIDAG Y1050H PRESTRESSING STEEL BAR - OR OTHER APPROVED - SEE ACCOMPANYING

SHEET FOR LOADS
RA2 32mm DYWIDAG Y1050H PRESTRESSING STEEL BAR - OR OTHER APPROVED - SEE ACCOMPANYING

SHEET FOR LOADS
RA3 36mm DYWIDAG Y1050H PRESTRESSING STEEL BAR - OR OTHER APPROVED - SEE ACCOMPANYING

SHEET FOR LOADS
FOUNDATIONS
CB8 600Wx400D CAPPING BEAM TO ROAD - 3N20s TOP & BTM with N12 STIRRUPS @ 300 CRS
RETAINING SYSTEM
RP1 450 DIA PIER REINFORCED WITH 6/N28s @ N12 SPIRAL @ 250 PITCH
RP2 450 DIA PIER REINFORCED WITH 4/N16s @ N10 SPIRAL @ 300 PITCH
RP3 450 DIA PIER REINFORCED WITH 4/N20s @ N12 SPIRAL @ 300 PITCH
RP4 450 DIA PIER REINFORCED WITH 4/N24s @ N10 SPIRAL @ 300 PITCH
RP5 450 DIA PIER REINFORCED WITH 4/N16s @ N12 SPIRAL @ 300 PITCH
RP6 450 DIA PIER REINFORCED WITH 6/N20s @ N12 SPIRAL @ 300 PITCH
RP7 450 DIA PIER REINFORCED WITH 6/N24s @ N12 SPIRAL @ 300 PITCH
RW1 190 COREFILLED BLOCKWORK WALLS - N16s @ 400 CRS VERTICAL - N12s @ 400 CRS HORIZONTAL -

TEMP RESTRAINT REQUIRED AT TOP PRIOR TO SLAB OVER BEING POURED
RW2 200mm 32MPa SHOTCRETE WALLS - SEE S10 FOR DETAILS

REV DATE DESCRIPTION DP FULL NAME REG NO
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PILING PLAN

ANCHOR SCHEDULEANCHOR SCHEDULE

IDENTIFIERIDENTIFIER
TYPETYPE
MARKMARK DIAMETERDIAMETER

LENGTHLENGTH
(mm)(mm) ANCHOR RLANCHOR RL ANGLEANGLE

WORKING LOADWORKING LOAD
(kN)(kN)

TEST LOADTEST LOAD
(kN)(kN)

LOCK OFF LOADLOCK OFF LOAD
(kN)(kN)

MIN EXTENSIONMIN EXTENSION
- TEST LOAD- TEST LOAD

(mm)(mm)

MAXMAX
EXTENSION -EXTENSION -
TEST LOADTEST LOAD

(mm)(mm)
A0 RA1 26.5mm 6600 1384.12 30° 130 270 130 7.16 11.46
A1 RA2 32mm 10900 1385.24 30° 290 580 290 10.55 24.45
A2 RA2 32mm 12200 1385.50 30° 340 680 340 12.37 31.35
A3 RA2 32mm 12900 1385.67 30° 360 730 360 13.28 35.20
A4-1 RA1 26.5mm 9800 1386.77 30° 300 500 300 13.27 28.30
A4-2 RA1 26.5mm 10100 1384.37 17.5° 320 520 320 13.80 30.12
A5-1 RA2 32mm 10500 1387.30 30° 330 550 330 10.01 22.52
A5-2 RA2 32mm 11100 1384.38 17.5° 360 590 360 10.74 25.23
A6-1 RA2 32mm 11200 1387.60 30° 360 600 360 10.92 25.84
A6-2 RA2 32mm 11900 1384.48 17.5° 390 650 390 11.83 29.37
A7-1 RA3 36mm 13900 1388.24 30° 480 800 480 11.50 32.40
A7-2 RA3 36mm 13900 1384.48 17.5° 480 800 480 11.50 32.40
AX RA1 26.5mm 6000 1383.75 30° 110 220 110 5.84 8.76
B1 RA1 26.5mm 7200 1381.45 30° 150 310 150 8.23 13.98
B2 RA1 26.5mm 8600 1381.75 30° 210 410 210 10.88 21.03
B3 RA1 26.5mm 9100 1382.20 30° 220 450 220 11.94 24.08
B4 RA2 32mm 12300 1382.91 30° 340 680 340 12.37 31.55
B5-1 RA1 26.5mm 9000 1384.27 30° 270 440 270 11.67 23.35
B5-2 RA2 32mm 10400 1381.68 15° 330 540 330 9.83 21.94
B6 RA1 26.5mm 9100 1384.79 30° 220 450 220 11.94 24.08
B7 RA1 26.5mm 9300 1384.85 30° 230 470 230 12.47 25.56
B8-1 RA2 32mm 11100 1387.55 30° 360 590 360 10.74 25.23
B8-2 RA2 32mm 11600 1384.48 15° 380 630 380 11.46 27.89
N1-1 RA2 32mm 11900 1386.93 15° 390 650 390 11.83 29.37
N1-1 RA2 32mm 11900 1386.93 15° 390 650 390 11.83 29.37
N1-2 RA1 26.5mm 8800 1383.98 10° 260 420 260 11.14 21.92
N1-2 RA1 26.5mm 8800 1383.98 10° 260 420 260 11.14 21.92
N2-1 RA2 32mm 13000 1386.93 15° 440 730 440 13.28 35.42
N2-2 RA1 26.5mm 8200 1384.98 10° 230 380 230 10.08 18.82
N2-3 RA2 32mm 12600 1382.18 10° 420 700 420 12.74 33.12
S3 RA1 26.5mm 6000 1389.66 30° 140 220 140 5.84 8.76
S5 RA1 26.5mm 6400 1389.79 30° 150 250 150 6.63 10.39
S7 RA1 26.5mm 7400 1390.07 30° 200 320 200 8.49 14.72
S9 RA1 26.5mm 8100 1390.25 30° 230 370 230 9.82 18.16
S11 RA1 26.5mm 8900 1390.40 30° 260 430 260 11.41 22.63
S13 RA1 26.5mm 9200 1390.59 30° 270 450 270 11.94 24.28
S15 RA1 26.5mm 8800 1390.91 30° 260 420 260 11.14 21.92
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ANCHOR SECTIONS
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•
•

•
•
•
•

•
•
•

•
•
•
•
•

NOTE:

ALL ANCHORS TO BE TESTED TO TEST LOAD FOR 15 MINUTES AND ANCHOR IS TO BE CONFIRMED HOLDING 'TEST LOAD' FOR THE FULL 15 MIN DURATION 
ANCHOR WORKING LOADS TEST LOADS AND LOCK-OFF LOADS ARE TO BE IN ACCORDANCE WITH SCHEDULE BELOW.
ANCHORS TO BE DYWIDAG Y1050H PRESTRESSING STEEL BAR OR SIMILAR APPROVED
ALL ANCHORS HOLES TO BE 125mm DIA MINIMUM
ANCHOR BARS ARE TO BE BLACK STEEL WITH NO CORROSION PROTECTION / SHEATHING REQUIRED DUE TO TEMPORARY NATURE
NO FIRE TREATMENT IS REQUIRED FOR TEMPORARY ANCHORS

TOLERANCES:
ALL ANCHORS TO BE LOCATED WITHIN 250mm OF THE STATED RL
WITHIN 5 DEG OF STATED ANGLE OFF HORIZONTAL
ALL ANCHORS TO BE PERPENDICULAR TO EXCAVATION CUT WITHIN 5 DEG
MINIMUM FREE LENGTH OF ANCHORS OF 3m AS NOTED ON SECTIONS

DESIGN LOADS:
ALL ANCHORS DESIGNED FOR 8H + SURCHARGE LOADING FROM LIVE LOAD
LIVE LOAD ASSUMED AS 5kPA FOR EAST AND WEST SIDE OF SITE
LIVE LOAD ASSUMED AS 10kPA FOR SOUTHERN SIDE OF SITE

ANCHOR WORKING LOADS:
WORKING LOAD SPECIFIED AS LOAD RESULTING FROM LIVE LOAD + 6H DEAD LOAD
TEST LOAD DEFINED AS LIVE LOAD + 8H DEAD LOAD WITH APPROPRIATE SAFETY FACTORS APPLIED
ANCHOR LENGTH DESIGN BASED ON 150kPa ULTIMATE BOND STRESS
MIN EXTENSION BASED ON EXTENSION OVER 3m FREE LENGTH ONLY
MAX EXTENSION BASED ON EXTENSION OVER 3m FREE LENGTH + 1/2 BONDED LENGTH

ANCHOR SCHEDULEANCHOR SCHEDULE

IDENTIFIERIDENTIFIER
TYPETYPE
MARKMARK DIAMETERDIAMETER

LENGTHLENGTH
(mm)(mm) ANCHOR RLANCHOR RL ANGLEANGLE

WORKING LOADWORKING LOAD
(kN)(kN)

TEST LOADTEST LOAD
(kN)(kN)

LOCK OFF LOADLOCK OFF LOAD
(kN)(kN)

MIN EXTENSIONMIN EXTENSION
- TEST LOAD- TEST LOAD

(mm)(mm)

MAXMAX
EXTENSION -EXTENSION -
TEST LOADTEST LOAD

(mm)(mm)
A0 RA1 26.5mm 6600 1384.12 30° 130 270 130 7.16 11.46
A1 RA2 32mm 10900 1385.24 30° 290 580 290 10.55 24.45
A2 RA2 32mm 12200 1385.50 30° 340 680 340 12.37 31.35
A3 RA2 32mm 12900 1385.67 30° 360 730 360 13.28 35.20
A4-1 RA1 26.5mm 9800 1386.77 30° 300 500 300 13.27 28.30
A4-2 RA1 26.5mm 10100 1384.37 17.5° 320 520 320 13.80 30.12
A5-1 RA2 32mm 10500 1387.30 30° 330 550 330 10.01 22.52
A5-2 RA2 32mm 11100 1384.38 17.5° 360 590 360 10.74 25.23
A6-1 RA2 32mm 11200 1387.60 30° 360 600 360 10.92 25.84
A6-2 RA2 32mm 11900 1384.48 17.5° 390 650 390 11.83 29.37
A7-1 RA3 36mm 13900 1388.24 30° 480 800 480 11.50 32.40
A7-2 RA3 36mm 13900 1384.48 17.5° 480 800 480 11.50 32.40
AX RA1 26.5mm 6000 1383.75 30° 110 220 110 5.84 8.76
B1 RA1 26.5mm 7200 1381.45 30° 150 310 150 8.23 13.98
B2 RA1 26.5mm 8600 1381.75 30° 210 410 210 10.88 21.03
B3 RA1 26.5mm 9100 1382.20 30° 220 450 220 11.94 24.08
B4 RA2 32mm 12300 1382.91 30° 340 680 340 12.37 31.55
B5-1 RA1 26.5mm 9000 1384.27 30° 270 440 270 11.67 23.35
B5-2 RA2 32mm 10400 1381.68 15° 330 540 330 9.83 21.94
B6 RA1 26.5mm 9100 1384.79 30° 220 450 220 11.94 24.08
B7 RA1 26.5mm 9300 1384.85 30° 230 470 230 12.47 25.56
B8-1 RA2 32mm 11100 1387.55 30° 360 590 360 10.74 25.23
B8-2 RA2 32mm 11600 1384.48 15° 380 630 380 11.46 27.89
N1-1 RA2 32mm 11900 1386.93 15° 390 650 390 11.83 29.37
N1-1 RA2 32mm 11900 1386.93 15° 390 650 390 11.83 29.37
N1-2 RA1 26.5mm 8800 1383.98 10° 260 420 260 11.14 21.92
N1-2 RA1 26.5mm 8800 1383.98 10° 260 420 260 11.14 21.92
N2-1 RA2 32mm 13000 1386.93 15° 440 730 440 13.28 35.42
N2-2 RA1 26.5mm 8200 1384.98 10° 230 380 230 10.08 18.82
N2-3 RA2 32mm 12600 1382.18 10° 420 700 420 12.74 33.12
S3 RA1 26.5mm 6000 1389.66 30° 140 220 140 5.84 8.76
S5 RA1 26.5mm 6400 1389.79 30° 150 250 150 6.63 10.39
S7 RA1 26.5mm 7400 1390.07 30° 200 320 200 8.49 14.72
S9 RA1 26.5mm 8100 1390.25 30° 230 370 230 9.82 18.16
S11 RA1 26.5mm 8900 1390.40 30° 260 430 260 11.41 22.63
S13 RA1 26.5mm 9200 1390.59 30° 270 450 270 11.94 24.28
S15 RA1 26.5mm 8800 1390.91 30° 260 420 260 11.14 21.92
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ANCHOR SECTIONS
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NOTE:

ALL ANCHORS TO BE TESTED TO TEST LOAD FOR 15 MINUTES AND ANCHOR IS TO BE CONFIRMED HOLDING 'TEST LOAD' FOR THE FULL 15 MIN DURATION 
ANCHOR WORKING LOADS TEST LOADS AND LOCK-OFF LOADS ARE TO BE IN ACCORDANCE WITH SCHEDULE BELOW.
ANCHORS TO BE DYWIDAG Y1050H PRESTRESSING STEEL BAR OR SIMILAR APPROVED
ALL ANCHORS HOLES TO BE 125mm DIA MINIMUM
ANCHOR BARS ARE TO BE BLACK STEEL WITH NO CORROSION PROTECTION / SHEATHING REQUIRED DUE TO TEMPORARY NATURE
NO FIRE TREATMENT IS REQUIRED FOR TEMPORARY ANCHORS

TOLERANCES:
ALL ANCHORS TO BE LOCATED WITHIN 250mm OF THE STATED RL
WITHIN 5 DEG OF STATED ANGLE OFF HORIZONTAL
ALL ANCHORS TO BE PERPENDICULAR TO EXCAVATION CUT WITHIN 5 DEG
MINIMUM FREE LENGTH OF ANCHORS OF 3m AS NOTED ON SECTIONS

DESIGN LOADS:
ALL ANCHORS DESIGNED FOR 8H + SURCHARGE LOADING FROM LIVE LOAD
LIVE LOAD ASSUMED AS 5kPA FOR EAST AND WEST SIDE OF SITE
LIVE LOAD ASSUMED AS 10kPA FOR SOUTHERN SIDE OF SITE

ANCHOR WORKING LOADS:
WORKING LOAD SPECIFIED AS LOAD RESULTING FROM LIVE LOAD + 6H DEAD LOAD
TEST LOAD DEFINED AS LIVE LOAD + 8H DEAD LOAD WITH APPROPRIATE SAFETY FACTORS APPLIED
ANCHOR LENGTH DESIGN BASED ON 150kPa ULTIMATE BOND STRESS
MIN EXTENSION BASED ON EXTENSION OVER 3m FREE LENGTH ONLY
MAX EXTENSION BASED ON EXTENSION OVER 3m FREE LENGTH + 1/2 BONDED LENGTH

ANCHOR SCHEDULEANCHOR SCHEDULE

IDENTIFIERIDENTIFIER
TYPETYPE
MARKMARK DIAMETERDIAMETER

LENGTHLENGTH
(mm)(mm) ANCHOR RLANCHOR RL ANGLEANGLE

WORKING LOADWORKING LOAD
(kN)(kN)

TEST LOADTEST LOAD
(kN)(kN)

LOCK OFF LOADLOCK OFF LOAD
(kN)(kN)

MIN EXTENSIONMIN EXTENSION
- TEST LOAD- TEST LOAD

(mm)(mm)

MAXMAX
EXTENSION -EXTENSION -
TEST LOADTEST LOAD

(mm)(mm)
A0 RA1 26.5mm 6600 1384.12 30° 130 270 130 7.16 11.46
A1 RA2 32mm 10900 1385.24 30° 290 580 290 10.55 24.45
A2 RA2 32mm 12200 1385.50 30° 340 680 340 12.37 31.35
A3 RA2 32mm 12900 1385.67 30° 360 730 360 13.28 35.20
A4-1 RA1 26.5mm 9800 1386.77 30° 300 500 300 13.27 28.30
A4-2 RA1 26.5mm 10100 1384.37 17.5° 320 520 320 13.80 30.12
A5-1 RA2 32mm 10500 1387.30 30° 330 550 330 10.01 22.52
A5-2 RA2 32mm 11100 1384.38 17.5° 360 590 360 10.74 25.23
A6-1 RA2 32mm 11200 1387.60 30° 360 600 360 10.92 25.84
A6-2 RA2 32mm 11900 1384.48 17.5° 390 650 390 11.83 29.37
A7-1 RA3 36mm 13900 1388.24 30° 480 800 480 11.50 32.40
A7-2 RA3 36mm 13900 1384.48 17.5° 480 800 480 11.50 32.40
AX RA1 26.5mm 6000 1383.75 30° 110 220 110 5.84 8.76
B1 RA1 26.5mm 7200 1381.45 30° 150 310 150 8.23 13.98
B2 RA1 26.5mm 8600 1381.75 30° 210 410 210 10.88 21.03
B3 RA1 26.5mm 9100 1382.20 30° 220 450 220 11.94 24.08
B4 RA2 32mm 12300 1382.91 30° 340 680 340 12.37 31.55
B5-1 RA1 26.5mm 9000 1384.27 30° 270 440 270 11.67 23.35
B5-2 RA2 32mm 10400 1381.68 15° 330 540 330 9.83 21.94
B6 RA1 26.5mm 9100 1384.79 30° 220 450 220 11.94 24.08
B7 RA1 26.5mm 9300 1384.85 30° 230 470 230 12.47 25.56
B8-1 RA2 32mm 11100 1387.55 30° 360 590 360 10.74 25.23
B8-2 RA2 32mm 11600 1384.48 15° 380 630 380 11.46 27.89
N1-1 RA2 32mm 11900 1386.93 15° 390 650 390 11.83 29.37
N1-1 RA2 32mm 11900 1386.93 15° 390 650 390 11.83 29.37
N1-2 RA1 26.5mm 8800 1383.98 10° 260 420 260 11.14 21.92
N1-2 RA1 26.5mm 8800 1383.98 10° 260 420 260 11.14 21.92
N2-1 RA2 32mm 13000 1386.93 15° 440 730 440 13.28 35.42
N2-2 RA1 26.5mm 8200 1384.98 10° 230 380 230 10.08 18.82
N2-3 RA2 32mm 12600 1382.18 10° 420 700 420 12.74 33.12
S3 RA1 26.5mm 6000 1389.66 30° 140 220 140 5.84 8.76
S5 RA1 26.5mm 6400 1389.79 30° 150 250 150 6.63 10.39
S7 RA1 26.5mm 7400 1390.07 30° 200 320 200 8.49 14.72
S9 RA1 26.5mm 8100 1390.25 30° 230 370 230 9.82 18.16
S11 RA1 26.5mm 8900 1390.40 30° 260 430 260 11.41 22.63
S13 RA1 26.5mm 9200 1390.59 30° 270 450 270 11.94 24.28
S15 RA1 26.5mm 8800 1390.91 30° 260 420 260 11.14 21.92

REV DATE DESCRIPTION DP FULL NAME REG NO
1 01.02.2022 REVISED FOR PARTICULARS OF REGULATED DESIGN -

GROUND ANCHORS
THOMAS WILLIAMS PRE0001122

2 28.02.2022 CONSOLIDATED SHEETS FOR DA SUBMISSION THOMAS WILLIAMS PRE0001122



Report No.: 13526-GR-1-1 Rev D 

Geotechnical & Environmental Solutions 

APPENDIX C – FORM 2 DECLARATION AND CERTIFICATION 



Geotechnical Policy 
Kosciuszko Alpine Resorts 

Form 2 – Declaration and certification made by a structural engineer or 
civil engineer and geotechnical engineer or engineering geologist in 
relation to a geotechnical report 

DA Number: _______________________ 

To be submitted with structural design forming part of an application for a construction certificate 

This form must be attached with the submission of the structural documentation required for the 
determination of a construction certificate or combined development application and construction 
certificate submission.  The applicant must issue a copy of the structural documents and form 2 to the 
geotechnical engineer who prepared or technically verified the geotechnical report for the development 
application now requiring a construction certificate.  

Please contact the Alpine Resorts Team in Jindabyne for further information - phone 02 6456 1733.

To complete this form, please place a cross in the appropriate boxes  and complete all sections. 

1. Declaration made by structural or civil engineer in relation to the
geotechnical report

I,

Mr        Ms        Mrs        Dr                Other

First Name                                                                           Family Name

 

 OF 
 Company/organisation 

 

certify that I am a structural or civil engineer as defined by the “Policy” and I have prepared the below 
listed structural documents in accordance with the recommendations given in the following 
geotechnical report: 

Title of geotechnical report 

 
Development Site Address 

 

Author 

 
Dated 

List of Structural Documents 
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Department of Planning & Environment Version:  December 2015 
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Thomas Williams

PMI Engineers

30 Diggings Terrace, Thredbo NSW

Harshan Panchalingam 06/09/2021

S10(1) - EXCAVATION PLAN - 210915

S10a(1) - EXCAVATION DETAILS - 1 - 210915

S10b(1) - EXCAVATION DETAILS - 2 - 210915

S10c(1) - EXCAVATION DETAILS - 3 - 210915

S15(1) - FOUNDATION PLAN - 210915
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List of Structural Documents
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S10(5) - EXCAVATION PLAN

S10a(4) - EXCAVATION DETAILS - 1

S10b(5) - EXCAVATION DETAILS - 2

S10c(4) - EXCAVATION DETAILS - 3

S10d(2) - PILING PLAN

S10e(2) - ANCHOR SECTIONS

S10f(2) - ANCHOR SECTIONS

08/12/2021
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I am aware that the certifying authority will rely on this declaration in granting a construction certificate 
for works to which the above design documents and geotechnical report relate. 

Signature 

Name 

Chartered professional status 

 
 
Date 

 

2. Declaration made by geotechnical engineer or engineering geologist in
relation to structural drawings

I, 
Mr x  Ms  Mrs  Dr  Other 

First Name  Family Name 

 Mark
 OF 
 Company/organisation 

certify that I prepared and/or technically verified the above geotechnical report and now certify that I 
have viewed the above listed structural documents prepared for the same development. I am satisfied 
that the recommendations given in the above geotechnical report have been incorporated into the 
structural design as specifically intended.  

Signature 

Name 

Chartered professional status 

Date 

3. Contact details

Alpine Resorts Team
Shop 5A, 19 Snowy River Avenue 
P O Box 36, JINDABYNE  NSW  2627 
Telephone: 02 6456 1733 
Facsimile: 02 6456 1736 
Email: alpineresorts@planning.nsw.gov.au 

Geotechnical Form 2 – Kosciuszko Alpine Resorts Page 2 of 2 
Department of Planning & Environment Version:  December 2015 

Thomas Williams 15/09/21

CPEng, NER, NSW Registered
Engineer and Design Practitioner

07/03/2022
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DP

PLAN FORM 2

Lengths are in metres

SHEET  1  OF  1  SHEETS

Locality:    THREDBO

L.G.A.:     SNOWY MONARO REGIONALSURVEYOR

Date:       03.02.2022

REGISTERED

Name:     PETER W BURNS

PLAN HEADING

Reduction Ratio:     1:250

PLAN SHOWING EASEMENTS OVER

Reference:    3576/6 

LOTS 793, 795, 843 AND 846 
DP1119757

Appendix D – Easement Plans
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 Martin Peacock Tree Care
 39 Davidson Rd, Leura, NSW, 2780
 ph: 0405 221 056
 email: martin@martinpeacocktreecare.com.au
 web: www.martinpeacocktreecare.com.au

Martin Peacock Tree Care 
 Arboricultural & Horticultural Consultancy

John Fielding 
Hidali Pty Ltd 

9th March 2022 

Re: Temporary Ground Anchor Installation – 30 Diggins Terrace, Thredbo 

This document has been prepared in relation to the potential impact of temporary ground anchor 
installation on trees located in the neighbouring property to the east of 30 Diggins Terrace (the site). 
The site is currently being developed and it is understood that the trees within the site have been 
removed and piling and excavation works are being undertaken within the building footprint.  

The Site Structural Retention Documents (prepared by PMI Engineers, dated 01.02.22) which have been 
reviewed in the preparation of this document indicate that the proposed ground anchor AX within the 
TPZ area of the neigbhbours tree C will be installed between piles from within the building footprint. 
The ground anchor will be installed at a depth of 1.45m below the top of the piles will be angled 
downwards at an angle of thirty degrees (refer Appendix A).  

Research shows that regardless of species the majority of a tree’s root system is located in the upper 
600mm of the soil profile. Therefore, based on the proposed ground anchor design and installation 
methodology, the trees within the neighbouring property should not be significantly impacted by the 
works as the ground anchors will be installed below the trees’ root zones. 

Please do not hesitate to contact me if you have any questions. 

Regards 

Martin Peacock 

BSc (hons.) Arboriculture (UK)
Higher National Diploma Arboriculture (UK)  
National Diploma Horticulture (Arb.) (UK) 
Diploma Horticulture (Landscape Design) (AUS)

Appendix E - 
Arboricultural Review



 

 Martin Peacock Tree Care
 39 Davidson Rd, Leura, NSW, 2780
 ph: 0405 221 056
 email: martin@martinpeacocktreecare.com.au
 web: www.martinpeacocktreecare.com.au

Martin Peacock Tree Care 
 Arboricultural & Horticultural Consultancy

Appendix A – Excerpt from Site Structural Retention Documents 

Pile AX 

See Pile AX – Anchor Sections Detail 
S10e Rev 2 





Alpine Flora  

Elizabeth MacPhee 

Alpine Flora  

37 Banjo Paterson Crescent  

Jindabyne NSW 2627  

ABN: 40445767440 

John Fielding 

Hidali Pty Ltd 

11 Fitzroy St,  

Forrest ACT 2603 

07 March 2022    

Re: Temporary Ground Anchors ‐ Black Bear Lodge Redevelopment  

Dear John,  

I refer to my previous Horticulturist Statement dated 16th September 2021, in regard to the impact of 
redevelopment to any horticultural values of the Black Bear site.  

My experience in the Australian Alps in regard to vegetation management is extensive. I am a professional 
horticulturist with a Master of Applied Science in Horticulture from Melbourne University. The topic of my 
post graduate degree was the “Germination Ecology of Seven Australian Alpine and Subalpine Shrubs’. I have 
specialist skills in high altitude ecosystems and have worked in the Australian Alps for over 32 years in land 
rehabilitation and landscaping of subalpine and alpine areas. I worked for National Parks and Wildlife Service 
for 12 years as a Rehabilitation Officer in the Kosciuszko National Park. My website is: alpineflora.com and 
can provide you with more details as to the validity of my qualifications and the basis for the plant selection 
and ecological assessment and management of the Black Bear site.  

I have reviewed and considered the Temporary Ground Anchors design as depicted in the 
architectural/engineering drawings and consider that there will not be any adverse impacts to any existing 
flora and fauna on and around this site. The anchors will be directed under the adjacent buildings; 
Candlelight and Sasha Lodges and under the access road to the front of the site. These areas are built up with 
urban infrastructure, have had all the introduced species removed and are not native vegetation zones.  
Where there are existing Snow Gum coppices at the back of the site, no anchors will be used. Further, the 
temporary ground anchors also have a narrow diameter, are well spread out and will have minimal impact, if 
any, to the local soil profile or native animal habitat.  

Appendix F - Horticultural Review 



My assessment is that once the temporary ground anchors are destressed and even whilst they are in place, 
there will be no impact on the existing vegetation of the Black Bear site or on the future revegetation 
program.  

Yours sincerely  

Elizabeth MacPhee  



www.jkenvironments.com.au JK Environments Pty Ltd ABN 90 633 911 403 
T: +61 2 9888 5000 115 Wicks Road, Macquarie Park, NSW, 2113 : PO Box 976 North Ryde BC, NSW, 1670 

25 February 2022 

Reference: E26548Plet2 

Bellevarde Constructions Pty Ltd 

Attention: Tom Wetzlar  

Email: tom.w@bellevarde.com.au 

REVIEW OF PREVIOUS REPORT/LETTER AND ADDITIONAL PROPOSED DEVELOPMENT 

DETAILS 

PROPOSED BLACK BEAR APARTMENTS 

30 DIGGINGS TERRACE, THREDBO, NSW  

JK Environments (JKE) was engaged by Belleverde Constructions Pty Ltd (‘the client’) to undertake a re-

validation of the former tank pit for the proposed Black Bear Apartments development at 30 Diggings 

Terrace, Thredbo, NSW (‘the site’) and we subsequently prepared the validation report referenced as 

E26548Prpt, dated 19 November 2021. We also previously prepared a letter (Ref: E26548Plet, dated 17 

November 2020) outlining a review of a report prepared by us in 2013. 

The client advised by email on 24 February 2022 that they are applying for an additional Development 

Consent for the inclusion of Temporary Ground Anchors at the site. This letter has been prepared to confirm 

that the additional consent being sought for ground anchors does not alter the outcome or conclusions of 

the report and letter referenced above.  

The findings presented in this letter are based on site conditions that existed at the time of the previous 

reports. The conclusions are based on the investigation of conditions at specific locations, chosen to be as 

representative as possible under the given circumstances. 

This letter has been prepared for the particular project described and no responsibility is accepted for the 

use of any part of this letter in any other context or for any other purpose.  Copyright in this letter is the 

property of JKE.   

JKE has used a degree of care, skill and diligence normally exercised by consulting engineers/scientists in 

similar circumstances and locality.  No other warranty expressed or implied is made or intended.  Subject to 

payment of all fees, the client alone shall have a licence to use this letter. 

Appendix G - Environmental 
Validation Letter



E26548Plet2 Thredbo 2 

Please contact the undersigned if you have any questions. 

Kind Regards 

Brendan Page  

Principal Associate | Environmental Scientist 
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