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1.1

1.2

1.3

USP - Estates & Infrastructure Design Standards and Guidelines version E1A1-3

Introduction

The USP Design Standards and Guidelines (DSG) describes building design and construction practices, technical
standards, specifications and principles to be followed, as well as defining the internal USP procedures to be
followed where design and construction may need to differ from these stated requirements.

Purpose of DSG for Consultants and Contractors

The DSG collates the detailed requirements for the design and construction of USP projects for the understanding
and use of Consultants and Contractors.

This document forms a part of all design and/or construction projects and is in addition to the project specific “Scope
of Work'. All contracts must specify the Edition and Amendments of the DSG pertaining to the project.

Review Process

Thislatestversionofthe DSGisavailableonthe Estates and Infrastructure Services homepage: Design Standard and

Guideline

Reasons for having standards

These standards are set for reasons including:
[1 Controlling building and environment aesthetics
Establishing and maintaining safe and healthy working and learning environment
Minimising risks to environment and promoting sustainable practices
Providing equity in the physical environment
Minimising life cycle costs

OO oo >

Savings gained through bulk purchasing
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Document Layout

Part Description Section(s)
Introduction General Section 1
Part 1 Architectural Section 2 to 20
Part 2 Building Services Section 21 to 33
Part 3 External Design Section 34 & 35
Part 4 Documentation Requirements Section 36

Consultants and Contractors (where applicable) are required to comply with all relevant parts of the document, not
only the specific sub sections.

Legal Requirements
A key function of the USP DSG is to uphold our legal obligations and commitments.
It is the responsibility of the Consultant and/or Contractor to ensure all legal requirements, standards and obligations

pertaining to building design and/or construction of a facility are diligently met when undertaking work for USP.
Referto Section 17 Workplace Health and Safety. Ifthereisconflictbetweenthe DSG and other legislated requirements

then the standard which provides the highest standard of risk mitigation shall take precedence.In all cases of
potential conflict,appropriateconsultation withResponsible USP Officers must occur. Refer to Table in this section.

Where any standards are quoted, reference shall always be made to the most recent edition.

Definitions

Principal
For all University projects the Principal shall be USP through the Director, Estate & infrastructure Services.

Construction Authority
The Construction Authority for all University projects shall be the Estate & infrastructure Services.

Superintendent
Unless nominated otherwise, the Superintendent shall be the USP Project Manager.

Design Coordinator

Generally, communications with the University, requests for approvals etc., shall be addressed to the University's
Design Coordinator in the first instance. The Design Coordinator shall arrange for subsequent internal approvals as
required. (Refer PPK. for Roles & Responsibilities)
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Definition of 'Approved’
Wherever the word approved or approved by USP are used, they shall mean approval by the Approval process
detailed in Section 1.7

Requests for Variation from Current DSG standards or specifications

Requests for Variation from Current DSG standards or specifications
All requests for deviations from current DSG shall adhere to the following process.

Final Approval

Final approval for departure from existing DSG standards will be reviewed and agreed to by the
Director Estates and Infrastructure Services prior to the calling of construction tenders. Approvals for non-compliances
required post tender will follow the same process.

DSG Standard Review
All approvals information will be forwarded to the Manager Design for consideration in future DSG amendments.

Precedents

Where there is a difference between the current DSG standard and the BCA, AS or other standard, the standard
which provides the highest standard of risk mitigation shall take precedence.

Certificate of Compliance with DSG
A completed “Certification of Compliance” must be completed for all projects.

A request for approval of the variation must be made to the USP Project Coordinator. Relevant Responsible USP
Officers will be consulted.

A recommendation for approval must be obtained from the Manager Design.
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Table of Responsible USP Officers for non-compliance recommendation and reviews
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S:ﬁt. DSG Section name . usp
osition

1 Introduction Manager Design

2 Planning Controls Director E&I

3 Architectural Design Manager Design

4 External Walls and Windows Manager Design

5 Internal Walls Manager Design

6 Floors Manager Design

7 Ceilings Manager Design

8 Roofs Manager Design

9 Furniture and Fittings Manager Design

10 Doors, Hardware and Locks Manager Design

11 Building Security Manager Security Services

12 Structural design Manager Design

14 Acoustics Manager Design

15 Painting Manager Design

16 Access for PWD Manager DRC

17 Workplace Health and Safety Manager OHS

18 Signage Manager Assets

19 Teaching Spaces Manager Assets

20 Laboratories Manager Design

21 Videoconference Facilities Director ITS

22 Audio Visual Director ITS

23 Air Conditioning and Ventilation | Manager Contract & Admin

24 Water Supply etc. Manager Contract & Admin

25 Other Piped Services Manager Contract & Admin
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26 Electrical Services Manager Contract & Admin
27 Data & Communications Director ITS
28 Lifts Manager Contract & Admin
29 Fire Services Manager OHS
Fume Exhausts and fume .
30 Manager Design
Cupboards
31 Building Management System Manager Contract & Admin
Colour schedules for Plantand .
32 . Manager Contract & Admin
Equipment
33 Roads Footpaths and Car parks Manager Contract & Admin
34 Landscape Manager Contract & Admin
35 Documentation Manager Assets
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Planning Controls

Development Controls

Master Plans/Development Plans
Master Plans and Development Plans are in place for each USP location and must be referenced as the basis for

Design Standards and Guidelines version E1A1-3"

determining development parameters for any USP site. Master/Development plans must be complied with unless
amendmentsare agreed to in writing by USP. USP Master/Development Plans can be found in the link provided

below.

https://www.usp.ac.f]/estates-infrastructure/campus-property-information/

Local Authority

All developments within all USP properties must comply with the local Town Planning Acts and any standard

requirements of the Town/City Councils or relevant local authorities.

Design Principles

The following Design Principles must be considered and incorporated in all designs for any developments within

USP lands.

TO CREATE A WORLD
CLASS CAMPUS THAT WiLL
INVITE THE BEST AND
BRIGHTEST PEOPLE FROM
THE LOCAL REGION AND
ARDUND THE WORLD.

Heritage Sites

DESTINATIONAL
QUALITIES
IMPLEMENTATION OF MAKE USP A COMPELLING
INNOVATIVE TECHNOLOGY DESTINATION FOR
TO CREATE ASTATE BOTH ACADEMICS
OF THE ART TEACHING AND THE PEOPLE OF
ENVIRONMENT ON AND THE SURROUNDING
BEYOND THE PHYSICAL COMMUNITY
CAMPUS

a——

ESTABLISH A CULTURE
THAT IS COMPELLING FOR
PARTNERSHIPS WITH
DIVERSE INTERESTS FROM
AROUND THE WORLD

etwork

THE PACIFIC'S
SUSTAINABLE
LEADER

BECOME THE LEADING
EXAMPLE IN THE
IMPLEMENTATION OF
SUSTAINABLE INITIATIVES
FOR THE LOCAL REGION

e

TO CREATE A CAMPUS
THAT CONNECTS AND
FOSTERS INTERACTION
BETWEEN ALL USERS

Modifications to USP's Heritage sites must follow the guidelines of local relevant Government Departments.

Development Applications for heritage sites should be made to the relevant Government Department as required prior

to the start of any works on site.

Legislation Controls

All work shall be designed and constructed to comply with statutory requirements including, any Building Acts, local
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Building Codes, Local Government Ordinances, Fire Safety Acts, Anti-Discrimination Legislation, Environmental
Protection Legislation and the Workplace Health & Safety Legislation. All approvals necessary shall be obtained
before construction commences or during construction as appropriate such that progress of the works is not delayed.
Evidence of all such approvals and the payment of associated fees shall be lodged with the University.
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USP Planning Controls

Space Management

The University views Space as a resource, the same as financial allocations in the form of annual budgets. As a
resource, University Space is limited and is an essential component for Academic Units and Sections to meet their
strategic objectives. To ensure that the University manages its spaces across all campuses in a manner that is equitable,
efficient and effective in line with recognized best practice. It sets the principles for the allocation, utilization and
management of university space. Therefore, any changes to any space within USP, including any new development
must comply with USP’s Space Management Policy. As required by the policy, all new developments shall require a
Space Application Form endorsed by the DVC RC & E&I. The Space Management Policy and Procedures can be
found in the link provided below.

https://policylib.usp.ac.fj/form.categorydetails.php?id=2

Building Maintenance

To ensure that the University buildings and properties, their systems and equipment, provide a safe, reliable and secure

environment that is:

- fit for purpose and addresses maintenance-related risks, complies with standards for learning, teaching, research
and working set by the University

- compliant with current legislation and follows a systematic process to address maintenance needs.

All planning for the maintenance related works to any university owned or leased property (subject to the terms of
lease agreements) must comply with the USP Building Maintenance Policy and Procedure. The Building Maintenance
Policy and Procedures can be found in the link provided below.

https://policylib.usp.ac.fj/form.categorydetails.php?id=2

Capital Building Projects

To ensure key capital project objectives are achieved. These include but are not limited to controlling risks, achieving
value for money, satisfying funding requirements and ensuring compliance with statutory and regulatory
requirements. All Capital Building Projects must comply with the USP Capital Building Projects Policy & Procedure.
The Capital Building Projects Policy & Procedure can be found in the link provided below.

https://policylib.usp.ac.fj/form.categorydetails.php?id=2

Review Process

All USP Design Documentation (Building & Property) must undergo review and attain sign off from the following
USP departments (where applicable) prior to the finalization of the Design.

e OHS Department

o Disability Resource Centre

e TS Department

e Security Department

e Client/End User

e Estates & Infrastructure Department

Approvals
All USP Design Documentation (Building & Property) before being submitted for Tender must attain following final
approvals from the below persons:

e Design Manager
e Director Estates & Infrastructure
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Flexibility

Buildings shall be designed to be as flexible as possible internally to facilitate future changes in function and
configuration. Load bearing walls shall be minimized and restricted to areas such as the building core for stairwells,
lift shaft and toilets. All other internal walls and partitions shall be non-load bearing. Building services must be
designed to be easily accessed and expanded and to allow for future flexibility.

Disability Resource Center
The key role of the Disability Resource Center (DRC) is to develop an organizational culture that values diversity and

equal opportunity. The DRC will advise on matters of access. The regulatory requirements for persons with disabilities
must be considered and where particular needs are identified in the briefing process, the University's Disability
Resource Center must also be consulted.

The University recognizes thatpeoplewith limited mobility faceadditional barrierstoaccesstobuildingsandfacilities. Itis
reasonable that people with disabilities be able to make their way around with a similar degree of ease and safety as
experienced by other campus users. It is recognized that in making buildings and facilities accessible to people with
disabilities others will also benefit. The University has adopted a Disability Inclusiveness policy which recognizes its
social and legal obligationsto provide an accessible and inclusive environment for people with disabilities. Designers are
to have regard for the requirements of the Policy when planning and designing buildings. For USP’s Disability
Inclusiveness Policy, refer to the link provided below:

http://policylib.usp.ac.fi/form.search.php?search=disability
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3Architectural Design
3.1 General

In this section the requirement for the Functional Design Brief and a number of architectural design issues areoutlined.
Spacestandards,requirementsforadditionalspacesandtargetbuildingefficienciesaregiven.

3.2  Functional Design Brief (FDB)

For all project’s a Design Brief is to be prepared by the Design Coordinator in consultation with the Assets Team.
The Design Brief must be approved by the Design Manager and submitted to the CAD Techicians prior to the
development of Concept plans.

The Design Brief must incorporate the project specific requirements of the USP stakeholders and be revised or updated

if there are changes to the project

3.3  Contents of Functional Design Brief (FDB)

The following list outlines the general requirements per project. Select what is required and discuss exclusions with

USP.
o Project Number and Name
) Introduction

o Background Data
0 USP context
0 include Master Plan
o Project Scope
. Project Development Considerations
0 Environmental requirements
Procurement Method
Geotechnical and Drainage Requirements
Critical Outside Agency Involvement
Right-of-Way Requirements
Utility Relocation Requirements
Traffic Requirements
Seasonal Considerations

O O 0O O O O o0 O

Design Criteria
o Budget

. Locality Map

o Typical Section

J Schedule/ Timeline

o Other requirements
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Design Brief Considerations for:

Laboratory Design
Laboratory design require particular care. The designer must be fully conversant with applicable legislative
requirements. Further, in this process, they must ensure that they clearly understand day- to-day operations,
weekly events, monthly, quarterly or annual activities, integrally-stepped procedures, presence or absence of
aids, student demand and class requirements (volumes and multiplications), apparatus effects, legal chemical
storage requirements and those of good practice (e.g. decanting facilities for flammable goods and the
requirement of AS2982:2010 that no flammables or volatile chemicals be stored in secondary or tertiary
undergraduate teaching laboratories). Section 20 Special Requirements for Laboratories deals with these

issues in more detail.

Ecologically Sustainable Development (ESD)
For each new project and for major refurbishment projects a detailed describing the project objectives
responding to ecologically sustainable development (ESD) considerations must be prepared. This should
address such issues as climatic-responsive design, long-term operating performance and life cycle cost
assessment, energy efficiency strategies, building materials selection, use of renewable, and energy content of
materials, storm water reuse and recyclability of components.

Fire Engineering Design (FED)
A Fire Engineering Design (FED) shall be established by the designers at the "Concept Development" stage,
to investigate and evaluate all Fire Safety measures and systems proposed for the building to ensure that all
the required criteria are met. In the development of the FED, liaise with the USP Services Team. Refer also
Section 30 Fire Services.
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3.4 Safe Design Principles

Safe design identifies hazards and ways to control associated risks, and then incorporates this knowledge into the design
of end products, to eliminate or reduce harm to people exposed to the products. Safe design can be considered in the
design of:

¢ buildings and structures

o facilities

e hardware

e work systems

e equipment

e workplace layout and configuration

Safe design can apply to the design of the initial concept, use and serviceability, through to decommissioning or
disposal of the end product. For designers, this will mean making choices about how the end product:

e is built, including what materials are used in its construction
o will be used

e will be maintained

e should be disposed of

While safe design has many benefits, there are also specific occupational health and safety (OHS) legal duties relating
to safe design of buildings and structures, and plant (eg machinery and equipment).

A safe design approach should include processes to:

1 Identify hazards
Identify the hazards relating to all stages of the product — such as hazardous manual handling or violence and
aggression.

2 Assess the risk
Assess the likelihood of the hazard causing harm to people.

3 Eliminate or control the risk
Implement effective control measures to eliminate the risk, or if this is not possible, reduce the risk of harm to an

acceptable level. For example, overhead tracking, noise reduction, machine guarding.

4 Review
Review the effectiveness of the controls to ensure they are working to reduce the risk to an acceptable level.

Safe design is most effective when all stakeholders are consulted and contribute to the end product, facility or
environment.
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Identifying the hazard and eliminating the risk early in the design process is not only the most effective way to reduce the
risk of harm, but is often easier and cheaper than making changes later when the hazards become risks in the workplace.
Safe design can save money, improve workflow, and reduce time lost from injury and illness, in turn improving:

e profitability

e employee wellbeing

e usability of the facility or product
e workforce productivity

e Business Continuity

Safe design can also encourage innovative ways to deal with hazards.

Responsibility for safe design rests with groups or individuals who control or oversee design functions, including:

o architects, designers or draftspersons

e persons who may make design decisions during any of the lifecycle phases, such as engineers, manufacturers,
suppliers, installers, builders, developers and project managers

e anyone who may alter the design

e designers of building services

o designers of fixed plant, such as electrical systems

e purchasers of the end product

3.5 Building Legibility

Design consideration must be given early in the design process to the legibility of the building and, in particular, the
ready visual identification of entry/access points. While this is partly in response to Crime Prevention Through
Environmental Design (CPTED considerations, it also relates to the convenience of users and effective way-finding
on each campus.

Allowance should be made in the design of the external entry facade of the building for the installation of any major
signs in conformity with USP graphic standards - Please refer to Section 18 Signage

3.6 Solar Control

The orientation and positioning of new buildings must be such that solar control is facilitated, natural lighting to the
interior maximised and views from the building are considered.

Particularcareshouldbetakentoscreenagainstsolarheatgainandglareonthefacesofbuildingsandto avoid problems
for adjacent buildings by reflections. The preferred solution is through appropriate shading of external glazing. Refer
Section 4 External Walls and Windows.

Sunshading and screening shall be included in the building design and provided by features such as slab projections,
overhangs, fins and blades etc., of low maintenance materials. Windows on western facing facades areto be avoided,
and eastern facing windows shall be minimised. Windows on the northern facade shallbedesignedsuchthatthesummer
sunisexcluded, butadvantage canbetakenofthe wintersun. All external doorways, entrances and porches shall have
protection from weather, except where precluded by building legislation. Excessive glare from summer and winter sun is
to be avoided or controlled. Reflective glassshallnotbeused, exceptinexceptional circumstances and onlywiththe
expressapproval of USP.
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3.7 Natural Light

Perimeterroomsarenottoblock the transmissionofnatural lightintointerior corridorsorotherspaces. Daylight may
be borrowed through the use of glazed walls or windows. Glazed walls must be clear glass unless approved by the
Director of Property & Facilities.

3.8 Wind around Buildings

For an individual building or groups of buildings, designers need to be aware of the problems of wind turbulence
andwind-tunnelling, particularly atthe Gardens Pointsite. (Wind tunneltestshavebeencarried out forbuildings alongthe
freeway, and reports of these tests are available forinformation.)

Sitewindpatternsaregenerally definedinthe SiteMasterPlansandmustbeassessedaspartofthedesign.

3.9 Lighting and Finishes

The energy efficiency requirements of Section J of the BCA must be considered during the design stage. The reflectance
values of finishes must be determined early in the design phase as the lighting system designer requires this information
to determine a lighting design that does not compromise the level of illumination of the working environments or safety
of other areas.

Minimum reflectance values:
3.9.1 0.8 forceilings
39.2 0.6 forwalls
393 0.4 forfloors

Thereflectance schedule along with a draft colour and finishes schedule must be presented to USP prior to calling tenders
and an updated schedule included in the As Constructed documentation. The building certifier also requires this
information as partofthe assessment for building certification.

3.10 Acoustic Control

The anticipated ambient noise level should be determined and recognised in establishing types of partition and
subdivisionwalls.

Externalambientnoise fromtraffic, aircraftand otherbuildings should be considered indetermining details and materials
of external facades, windows, roofs and the like.

Requirements are detailed in Section 14 Acoustic.

Internal noise from plantroom, hydraulic services (e.g. sewer, stormwater) pipes and air-conditioning systems
must be considered in determining the overall design.
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3.11 Crime Prevention through Environmental Design

CPTED Principles

All buildings, car parks, walkways, bicycle paths and their immediate environs shall be designedto incorporate
Crime Prevention through Environmental Design (CPTED) concepts and strategies to achieve a positive working and
learning environment whilst reducing the opportunity for crimes against University property, staff and students.

Ingeneral terms, CPTED isaprocess whichreduces the incidence and fear of crime through the effective design and
use of the built environment. The application of CPTED concepts and strategies in the design of buildings has direct
benefit to the University by reducing losses through theft and vandalism, and enhancing the personal safety of staff and
students.

Designers shall familiarise themselves with the application of CPTED concepts and strategies or engage the services ofa
specialist consultant to ensure that their designs meet the intent of these Guidelines. The "Queensland CPTED
Guidelines" are publicly available via the Queensland Police Service web site. Itis essential that designers clearly
define the behavioural objectives for a given space and ensure that the design and use of that space supports those
objectives.

The following design factors shall be given specific attention:

Lighting
See Section 14 Acoustic and Section 11 Security

Sightlines

The inability to see what is ahead because of sharp corners, walls, topographical features,landscaping, shrubs or
columns is a serious impediment to feeling and being safe. These same features provide concealment for crimes
such as assault, robbery, burglary, vandalism and graffiti. Designers shall maximise "visual permeability” and
opportunities for "natural surveillance" and avoid "blind" corners, especiallyon stairs, in corridors, and in the location
of toilets. All rooms should have glass panels from corridors to increase security and windows should be used to
increase observation of external areas.

Entrapment Spots

Entrapment spots are small, confined areas, adjacent or near frequently used routes. They are typically shielded on
three sides by opaque barriers such as walls or vegetation. For example, dark recessed entrances, loading docks,
gaps in vegetation along paths, toilet airlocks, small courtyards or certain architectural features may create
entrapment spots. Entrapment spots are to be avoided either through design, such as maze entry systems in toilets, or by
restrictingaccess to the space by usinghardware suchas grilles. Whereanentrapmentspotisunavoidable,itshallbelitto
aminimumof30luxandbroughttothe attention of USP.

Isolation

Isolated placement of facilities such astoilets, public telephones, car parks, bus stops, pedestrian paths and tunnels, after-
hours computer and science laboratories, libraries, etc. can increase fear on the part of the users and the opportunities for
crime. Designers shall give careful consideration to mitigating the sense of isolation by using techniques such as
incorporating windows to overlook pedestrian routes and locating the
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above mentioned facilities off high circulation areas where opportunities for "natural surveillance" are enhanced.
Toiletsshallnotbelocated withinisolated corridors oradjacentto a fire exit.

Loitering
Designers shall avoid locating toilets or bathrooms adjacent to public telephones, external seating, vending machines,
notice-boards,oranyotheritemwhichmaylegitimiseloiteringinthevicinity ofthetoilet.

Transitional Space and Signage

The ability to easily navigate the university campus reduces confusion and enhances confidence on the part of students,
staff and particularly visitors. Designers shall incorporate techniques such as landscaping, changes in texture and/or
colour, placement of furniture, etc. to aid with "legibility" of the site and clearly definethetransition frompublicto semi-
publictosemi-privateto private space. Wheresignsareused, their meaning shall be clear and unambiguous, and they shall
be strategically located at entrances and near the intersections of corridors and paths. Please refer to Section 18

Signage

The successful application of CPTED concepts requires designers to consider not only the proposed building and the
activity which it supports, but also its relationship to neighbouring buildings and activities whether onoradjacenttothe
campus. Protective security measures shall be integrated with CPTED strategies, where appropriate, to further reduce
crimerisks and enhance personal safety.

Access to toilets
Access to toilets for people attending after-hours must be provide. The Security of the people, the logistics ofunlocking
doors or swipe card access and the path of travel must be considered.

Circulation

Foyers and Corridors
Foyer size and width of corridors shall be chosen to allow for high level use periods.

Vertical Transport

Vertical transport shall be provided in the design of all multi-level buildings. Lifts shall conform to all the relevant
Codes and requirements for persons with disabilities.
Externalrampsasameansofinterconnectingfloorsarenotanacceptablealternativetoprovidingalift.

Stairs

Stairsshallbe designedtoconformtotherequirementsofthe BCA and otherrelevant Codes. Ingeneral, treads should
be not less than 280mm, and risers should not exceed 180mm and must be consistently dimensioned throughout
each flight. Stairs shall have a non-slip surface, be readily cleanable, and have a 50mm strip of contrasting colour on
nosings.

Fire Stairs

Fire Stairs may, in some instances, be approved for use as communication stairs for the day-to-day functioning
of the building. The needs for the security of persons and property, and of maintaining the integrity of fire safety
systems, must be weighed against the convenience of users and economic considerations (constructional and
operational).
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Theuseoffirestairsascommunicatingstairsshallbeexpresslyapproved duringthe FDB processby USP. When
suchuseisapproved,doorhold-opendevicesorclearviewingpanelsaretobeincorporated.

Where fire stairs are approved to be used for intercommunication between floors, and not solely forescape, the standard
of finish in these stairs must be equivalent to adjacent public areas.

Refer also to Section 30 Fire Services

3.13 Identification of Campus, Building, Level, Room and Project

Campus Names & Abbreviations
The Property & Facilities Director will advise of approval of all new campus names and their two digit letter
abbreviations. Forexample; Gardens Point campus =GP, Kelvin Grove Campus=KG, etc.

Building Names
USPCouncilhasdelegatedauthoritytothe Vice-ChancellortoapprovethenamingofUniversitybuildings.'

Building Unique Numbers
All buildings (owned and leased) will have a unique building number, consisting of the campus abbreviation and a three
digit number, for example KG-158. This number will be assigned by the Manager, Infrastructure Systems & Information
based on the information in the Archibus Space Management system. All records for that building will be filed against
thatunique building number.

When a building is demolished the unique building number is retired. A new building in the same place will get a new
unique building number.

When a leased building is vacated the unique building number is retired with the leased building.

Building Block Numbers
Historically all buildings of any size, in a campus, had a block letter assigned to it, that related to the discipline
taught in the building. Due to limited letters in the alphabet and the number of buildings per campus, this is not
possible anymore.
3.13.1 All significant buildings will have a unique alpha building letter that relate to that campus. For example KG-S
block. But some limitations apply:
3.13.1.1Ifthe building is owned by USP the alpha letter will be placed on the building entrance and it will be displayed on the
campus maps.
3.13.1.2Ifthe building is not owned, but significant then the alpha letter will be assigned to the building on all maps, but
the alphaletter will not be placed on the building.
3.13.2 Whererelated buildings are located together in a cluster, a unique but common alpha letter and individual number
combination will be assigned, like Z1, 72,73, etc. The same limitations apply as follow:
3.13.2.1Ifthe building is owned by USP the alpha letter and number will be placed on the building entrance and it will be
displayed on the campus maps.

! QUT Manual of Policies and Procedures, Chapter H, Section 3.3.1
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3.13.2.21If the building is not owned, but significant then the alpha letter and number will be assignedtothebuildingon
allmaps,butthealphaletterandnumberwillnotbeplacedon the building.

The alpha and cluster letter/numbers will be assigned by the Manager, Infrastructure Systems & Information.

Building Levels
Building floor numbering is determined as per the USP Wayfinding Signage Manual.>

Room Numbers
All room numbers must be assigned by the USP, Infrastructure Systems & Information Unit.

The Principal Consultant must email to fm_records@USP.edu.au the architectural design floor plans (in AutoCAD

format ) and room type descriptions to Property & Facilities, Infrastructure Systems & Information (ISI) Unit,wherevera
projectwillcauseabuildingfloorplantochangeoranewfloorplantobecreated.

All As-Constructeddrawingsandequipmentschedulesmustonlydisplaythe USPassignedroomnumbers!

Project Number

The USP project number starts with the USP Work Request number followed by the building code. Ifthe project is
across two to five buildings, a separate project number will be issued for each building. Separate drawingsheets/filesare
required per building. These numbers are essential to our archive search systemand must be obtained at the start of each
project and included on all items of project documentation. Project numbers are to be obtained from the Project
Coordinator.

3.14 Design Principles and Space Standards

The following design principles and space standards should be referenced by consultants and end users when
undertaking projects at USP. These standards should be used as a guideline and may in some instances need to be modified
to suit particular applications and circumstances. Regulatory requirements and intent under Workplace Health and
Safetyandotherrelevantlegislationshallbecompliedwithasaminimum.

Implementation of Work Space Planning at USP

Inplanningnew work space layoutsthe University's Project Coordinatorsinconjunction with the consultants and end users
will advise on the design. The proposed office layout must comply with the principles outlined in this standard and with
the Work Space Planning Policy® (Refer Section 1.2.4 ofthe University Manual of Policy and Procedures).

In exceptional circumstances variations of +/- 15% may be permissible (e.g. where extant physical or structural
constraints or functional need dictates). In such circumstances the Director FM will make the final determination of the
nature and format of the planned areas. Any plans that do not comply with this policy must be approved by the Director
FM.

? Refer to Section 18, Signage and Appendix 18.2 Wayfinding Signage Manual, Issue C, Dated 15.11.2012
3 Refer The University Manual of Policy and Procedures, Chapter H, Section 1.2.4, Work space planning policy
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Work Space Planning Policy
The Work Space Planning Policy has been adopted by USP based on a balanced consideration of end user needs
with sustainable environmental and financial management practices. Under the Work Space Planning Policy, University
staffwill generallybeaccommodated withina flexibleand open work space comprised ofa variety ofindividual and shared
work zones. Flexible, open work spaces with a variety of activity based work zones enable the University to:

3.14.1 Foster greater collaboration and exchange of knowledge between staff, students and other University

stakeholders
3.14.2 Provide a greater level of amenity and choice to all staffin the workplace
3.14.3 Support a diverse range of end user functional requirements

3.14.4 Providemore flexible and efficient space thatcanreadily respond to organisational churn
3.14.5 Reduce organisational costs and excess material wastage

Work Space Design Principles

The following design principles underpin USP’s Work Space Planning Policy and should be referenced by
consultants and end users to design sustainable work spaces that encourage collaboration and organisational
transparency and that support end user functional requirements:

Principle 1 Openness & Transparency
Design open work spaces that encourage organisational transparency, maximise natural light and provide an appropriate
level of amenity for all occupants:

3.14.6 Limit the extent of “enclosed built fitout” (partitions extending to the ceiling) and optimise open, flexible work zones.
The extent of “enclosed built fitout” will be assessed on a project by project basis but should generally be limited to a
maximum of20% ofthe total modified area. Any variation to this limit will be subject to endorsement by the Director
M

3.14.7 Locate “enclosed built fitout” to areas either adjacent to the building’s core or away from the building’s perimeter

3.14.8 Usethebuilding’sperimeterforopen, flexiblework spacestomaximisenaturallightand outlook
3.14.9 Maximise the use of glazing on “enclosed built fitout”

Principle 2 Function & Variety
Provideavariety ofindividual and shared work zones that supportend user functional requirementsand that support
collaboration and knowledge sharing. Such work zones may include:

3.14.10  Openplan, individual work points
3.14.11 Informal breakoutareas

3.14.12  Meeting carrels and quiet zones

3.14.13  Team tables

3.14.14  Multi-purpose meeting and project rooms

3.14.15 Enclosed offices (Refer Section 3.15 Enclosed Office Fitout and Workstation Services)
3.14.16  Shared storage and utility hubs

When planning these work zones, key end user functional requirements that should be considered include (but are not
limited to):

3.14.17  Effective consultation with students and other USP stakeholders

3.14.18  Quiet/focused individualtasks

3.14.19  Storage for arange of resources and artefacts
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3.14.20 Adequate and appropriate levels of security and access for staff, students and other University stakeholders

Other design considerations may include:
3.14.21 Relationshipsbetween functionsandhowthattranslatestothelayoutofoffices, workstations, other support facilities
and equipment
3.14.22  Planning requirements for links to adjacent buildings
3.14.23  Collocation of dual functions for spaces not occupied full time
3.14.24 Zoning functions to avoid disruption due to conflicting acoustic and functional requirements. For example adequately
segregating noisy functions (e.g. common facilities, kitchen, and resource areas) from quieter non-related functions. A
key consideration in this regard is allowing for effective engagement with students and other University stakeholders
while avoiding disruption to other end user functions
3.14.25 Providing spaces that address a range of end user privacy requirements (acoustic and visual). Whilst privacy may be
required for some functions, open interaction is desired for others
3.14.26  Providing ease of mobility and circulation
3.14.27 Providing a variety of support spaces which complement and supplement end user requirements. It isimportanttoplan
foradequate supportspace suchasmeetingrooms, storage, commonutility facilities (printers, photocopying etc.),
filing space, common library
3.14.28 Reviewing occupational ergonomics

Principle 3 Flexibility & Efficiency
Consider future flexibility and efficiency during the design stages to ensure the space can easily be modified and to
reduce the cost of organisational churn:

3.14.29  Plan work spaces in functional zones
3.14.30 Planforconsistencywiththebasebuilding(includingthebuilding’sstructural gridandmullions)
3.14.31 Design layouts based on modular space standards (particularly with respect to “enclosed built fitout™)
3.14.32  Provide sufficient flexibility to support organisational and physical re-configuration
3.14.33  Providesufficientflexibilitytoadapttonewtechnologiesandnewwaysofworking
3.14.34  Incorporate multi-purposezones
3.1435  Avoiduse of built-in joinery
3.14.36 Design fitouts as separate elements that can easily be connected and disconnected for the purposes of reconfiguration,
replacement and upgrade

Principle 4

Sustainability
Procurement:

Contracting and design of workspaces, furniture and fittings should be based on the elements of sustainable procurement
which include the following:

3.14.37  Meeting the users' needs (functional, fit for purpose)

3.14.38  Deliveringlongterm 'value for money' by considering whole-of-life costs

3.1439  Maximising social and economic benefits

3.1440  Avoiding adverse impacts to the environment and human health

3.14.41 Referencingindependent, sustainable purchasing guides for fitouts and furniture

Environment:
Design for environmental sustainability by considering the following:
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3.14.42  Materials and fittings selection

3.14.43  Reduce materialuse

3.14.44  Minimise embodiedenergy

3.14.45  Reuse furniture and fittings

3.14.46  Use recycled content

3.14.47  Consider whole-of-life environmental impacts and management

Indoor environment
3.14.48 Reduceadverse impact of design and materials on indoor air quality
3.14.49  Optimise use of natural light and ventilation for users comfort

Shared conveniences
3.14.50  Provide centralised waste receptacles
3.14.51 Includeadequaterecyclingfacilitieswithintuitivedesignand/orsignstoencouragerecycling
3.14.52  Allow forcentral printing stations with controls to minimise ink, paper and energy use
3.14.53  Provide water stations for filling glasses or larger water bottles

Space Allocation
The following space standards are to be used to determine the schedule of areas for work space projects being
undertaken at USP:

Where a work space area accommodates 10 or more FTE, a gross space allocation of up to 14m? UFA/FTE willbe
provided. Where the group size is less than 10 FTE, areduction to 10m?UFA/FTE (gross) or lessmay be proposed
dependantontheavailabilityofothersupportfacilitiesandapproval fromthe DirectorFM.

Note that UFA includes “enclosed built fitout” (partitions extending to the ceiling for rooms such as offices, meeting
rooms, tea or lunch rooms, secure storage rooms, etc.) and “open plan areas” (such as workstations, breakoutand
informal meeting spaces, waiting areas, secondary circulation, shared storage, printing/resource areas etc.). UFA
excludes toilets, stairs, lifts, plant rooms, data centres and primary circulation.

The extent of “enclosed built fitout” (partitions extending to the ceiling) will be assessed on a project by projectbasis
butshould generally be limited to a maximum of20% ofthe total project area. Limiting the extent of “enclosed built
fitout” serves to optimise an open and flexible work space. Any variation to this limit will be subject to endorsement
by the Director FM.

a) Enclosed Offices

Enclosed offices will only be provided where there is a demonstrable functional requirement. An example of a functional
requirement is where the majority ofan officer’s time is spent in completely confidential work (such as staff counselling)
and accessto a shared meeting room is notappropriate.

Wherethere is ademonstrable functional need supported by arecommendation from the Executive Dean of Faculty/Head
ofDivision,astandardenclosedoffice of 1 1m?maybeprovidedinaccordance withSection
3.15 Enclosed Office Fitout and Workstation Services and subject to endorsement by the Director FM in

consultation with the Vice-Chancellor, USP.

b) Storage
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USP recognises the importance of providing adequate storage for both academic and professional staff. Where
possible, staff should maximise the use of digital storage options provided by USP. As a supplement to digital storage,
new workspace projects will address the provision of adequate physical storage through a range of personal and shared
design solutions. These design solutions include:

e Personalstorage located atindividual workstations and in enclosed offices

e Shared, team storage/libraries located in areas adjacent to team clusters

e Shared facility and resource hubs located throughout the total work space

e Shared secure storage located where appropriate

Building Efficiency
Building efficiency, (UFA/GFA x 100) calculated in accordance with the definitions published by TEFMA (which
are based on NPWC definitions), shall be not less than the following:

Science type 65%
Humanities type | 70%
Library 80%
Administration 70%

Teaching Space

All new and refurbished general teaching rooms must have a minimum of 2m?/student. This applies to all general
teaching rooms at USP including all seminar rooms and tutorial rooms. Other teaching spaces, such as lecture theatres,
computer rooms and specialist studios, must be sized so that they are fit for purpose.

Allteaching rooms and student facilities must allow for access by students and staff with disabilities. This requires wheel
chair access to all facilities and impacts on the space requirements. Refer also Section 16 Circulation & Access for

People with Disabilities and Section 19 Teaching Spaces.

e Classrooms 2m? per person

e Lecture room/theatre, including bio-box from 150 to 600 seats 1m?/seat plus 30 m? to 75 m? dependent
on layout and to accommodate bio-box.

e Computer Laboratories3-3.5m?*/station

e Computer Room/V lab style 4m?/station

e Science Laboratories4m?/student

The size required will depend on the layout required for teaching and the need to provide access for People with
disabilities.

Library Space

For major projects, particularly if the building is off Campus the Library must be consulted for space requirements for
the delivery of their services.

Reading space including associated passageways 2.5 m?/place

Openaccessbook stacksincluding gangwaysandaisles 2.2m?/ doublesided 900mmshelvingunit Compactus

storage areas includingaisles per volumes 1m?/360 book volumes

Note even where a library is not part of the briefthere may be aneed to provide additional library services, see item

below "Library Services"

Space Reporting Requirement
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Forall Major Projects an areas schedule must be provided at the completion of the sketch design stage. This isusedbythe
Maintenanceand Cleaningsectionsintheirforwardplanning. Thescheduleistohave GFA, UFA and a breakdown of
non-usable areas. The format is to be agreed with USP.

Enclosed Office Fitout and Services
This section should be referenced by consultants and University end users in conjunction with Section 3.14 Design
Principles and Space Standards
Enclosed
Offices
Partitions
Generally enclosed offices will be formed with floor to ceiling partitions as follows:

e Partitionstothefrontandsidesofanenclosedofficearetomaximisetheuseoffullheightglazing.

e Thefrontpartition will be fully glazed withno blinds, film or un-authorised signage.

e The side partitions will be predominantly glazed allowing for a component of the partition to be solid to
accommodate building services where necessary.

o (lazing to side partitions should generally be free from blinds, film or un-authorised signage except where an
office is adjacent to ameeting, conference or training room. In this instance a plain, translucentfilmmaybe
applied to the shared partition (between 450mm and 1850mm above the floor) to provide a level of visual
privacy but maintain transfer of light.

Doors

e Where possible, doors to enclosed offices should be avoided

e  Wherethereisarequirementforadoor,afullheight, glazedslidingorhinged doorshouldbeused

e Doorsare to be free from blinds, film or un-authorised signage

Furniture

e Refer Section 9.12 Office Furniture.

Services
e Forenclosed offices provide 4 double GPO and 2 data outlets
o For workstations in open work space areas provide a minimum of 2 double GPOs, a telephone outlet, and
2 data outlets.

Indicative layouts demonstrating fitout components for a standard 11m? enclosed office are provided on the following
pages.

41| Page



USP — Estates & Infrastructure Design Standards and Guidelines version E1A1-3™

Option A - Indicative fitout for a standard 11m? enclosed office adjacent to an 11m? meeting room

100, , 2,800 100, , 2,800 100,

11 11 Tt

100

3,560

2,360

Maximum use of glazing to front and side partitions.
No film or unauthorised signage

Component of partition solid to
accommodate services

Plain, translucent film to
glazed, shared partition
between office and meeting
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Option B - Indicative fitout for a standard 11m? enclosed office adjacent to an 11m? enclosed office

100, , 2,800 1M?T 2900 1m%T
x—
E shelves dver
=
S
o
&
EN [ 110 | 0 I 0 1
OFFICE C1 OFACE C2
N . =~
Use of glazed door (hinged or sliding). Component of partition solid to
accommodate services
Maximum use of glazing to front and
No film or signage to side partitions. No film or
glazing of shared partition unauthorised signage
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3.16 Workplace Amenities

Workplaceamenitiesrequirementsare definedin WH& S Actand Regulations. Changesto
legislationinJanuary 2005 now specify requirements forthe provision of:
o Firstaidfacilities, Toilets, Hand washing facilities, Drinking water, Dining facilities, Dressing Rooms, Showers,
Lighting, Ventilation, Work area spaces and airspace.
e These Regulations align WH & S Amenity requirements with the BCA and QDC for design and
construction of buildings or workplaces. However, the intent of the WH & S Regulations may require minor
variations insome areas, to achieve health and safety performance outcomes.

3.17 Service Space Requirements
Refer also to each section in Part 2

Cleaners' Rooms

Cleaners' rooms are to be located on each floor and shall be a minimum of 3m2 in area. Each cleaner’s room shall contain
a cleaners' sink with tiled splashback and shall be connected to hot and cold water. The floor shallbefinished withnon-
slipvinyl withcovedskirtings. Adjustableshelving(4linearmeters)tobeprovided. Doors must open out.

Shower Facilities

Provide in each new building a minimum of either one combined Unisex/PWD shower or one each separate male and
female shower facilities. Each facility tohave hotand cold water, closable doors, benches, shower screens, hooks, mirror,
and shelves. The facilities should be located at or near ground level. Where the facilities provided also serve PWD
requirements, the requirements of Section 16 Circulation & Access for People with Disabilities apply. Review with

USP onthe need for additional showers.

Bike Storage and ventilated wet-gear Storage
Per major project, discuss the need for lockable bicycle storage with USP and for the provision of a secure drying area
and locker area for sporting gear.

Gardeners/Building Maintenance Store

A room of 10m? (minimum) in area should be provided at ground level with external access in each building. Theroom
shallhaveoneGPOataheightofonemetreandacleaner'ssinkwith20mmcoldwaterhosecock. Theexternaldoorshall
have a clear opening width of one metre and shall be outward or upward opening. Provide appropriate storage for
flammable liquids, chemicals and the like, which may include the need for proprietary cabinets.

Valve Room
One major service duct riser shall be accessible from outside the building at ground level in which all main services
isolation valves, meters, RPZD and the like shall be located.

Service and Storage Areas
Particularcareistobetakeninthedesignoftheseareastoprovideconvenientaccesstoindustrialwaste bins and other
rubbish containers while at the same time providing suitable visual screening. Adequate provision isto be made for
the secure and ventilated storage of gas bottles where required.
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Plant Rooms, Communication rooms, Specialist Service Rooms and Service Risers

Allocation of adequate plant areas and vertical riser space to accommodate all necessary plant and services reticulations
shall be provided in the preliminary design sketches.

Sufficient unencumbered space around fixed plant shall be provided to enable safe access to all parts of the facility or
equipment and allow for special activities such as refuelling.

Vending Machines

Consideration shall be given in the design of public external spaces adjoining 24 hour access facilities such as lecture
theatres, libraries, or commercial buildings on University campuses for the installation by others of vending machines.
Allowance should be made for lighting, power, water supply and drainage to sewer. Vending machines shall only be
located in areas approved by USP and in all cases must be aesthetically integrated into the space.

Library Services

For major projects, particularly if the building is off Campus the Library (TILS representative) must be consulted
for space requirements for the delivery oftheir services.
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4 External Walls and Windows
4.1 General

This section should be read in conjunction with:

4.1.1 Section 2 Planning Controls

4.1.2 Section 7 Ceilings and Ceiling Finishes
4.1.3 Section 11 Security

4.1.4 Section 27 Electrical Services

4.1.5 Section 12 Structural Design

4.2 Materials

External wallsshallbeofbrick, concreteor full height glazing. Concrete masonry shall be standard grey, but feature bands
or panels may be introduced using white or off-white or other colour approved by USP. Concrete may be off-
form, board finish or shuttered finish, or have aggregates exposed by light sand blasting. Pre-cast concrete panels in
similar colours may also be used. The minimum quality of visible concrete finish shall be equal to or better than Class
2 Formwork, Type B colour control. Split-face concrete blocks are generally not to be used, except for design detail.

At Gardens Point, the external walls may be of brick in a brown colour, with contrasting dark banding.

Onallsitestheuse of pre-finished metal-faced sandwich panel and metal/composite cladding systems may be considered
with USP approval.

Factory pre-finished CFC cladding may be considered for approval by USP.
Concrete masonry is discouraged but may be considered for approval by USP FM Operations

Paint finish to minimal external areas is acceptable - colour and type of paint is to be to the approval of USP FM
Operations.

4.3 Finishes

As-constructed finishes that minimise future maintenance shall be the designer's highest priority. Paint finishes to
external walls may be acceptable but ease of maintenance, particularly ease of access, must be thoroughly considered
andrequire approval by USP FM Operations before paintto external wallsmay be used. Allmaterials shall beselected
fortheirlikelyavailabilityandcolourconsistencyoveral5-yearbuilding period.

Allmaterials and finishes shallbeapproved by USP. For Steel work see Section 11 Securityand Section 12 Structural

Design requirements for corrosion protection requirements.
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4.4 Colours

Incertainareasitmay beuseful tointroduce specific colourschemes tohighlight features suchas School entrances or
roofmounted equipment. All colourschemes areto be approved by USP FM.

4.5 Construction & Design

Buildings with in-situ concrete external walls shall be designed with particular care and consideration given to the
avoidance of possible future effects of shrinkage and cracking leading to corrosion of reinforcement andeventual spalling
ofconcrete. Anysuchdesignswillbecriticallyexaminedandstructural guaranteeswill be required.

Energy Efficiency

The Solar Absorptance Value of the gross wall areas should be taken into account regarding the overall thermal
capacity building design to minimise energy use and provide improved thermal comfort conditions. ABCB Section J
refers.

Control Joints
External walls to buildings shall be designed with particular care and consideration given to the effects of shrinkageand
cracking, withappropriatelysealedcontroljointsthatsuittheconstructionmaterials.

Facade Staining and Brick Jointing

Facade staining (efflorescence, mould, mildew) shall be avoided by careful design and detailing toshed waterclearoff
the building, clear of lower projections and clear of pathways. Wall/ parapet capping shall be designed to ensure facade
stainingisavoided, by including protection suchas flashings or capping to the top surface to eliminate water entering walls
and cavities at this point and having the surface angled to allow run-off.

Mortar joints to face brick shall be ironed to a half round radius, struck flush or other joint profile which will notcollect
surfacedebris. Forsimilarreasons,rakedjointsandlevelsillsurfacesarenotpermitted.

Signage
Allowance shouldbemadeinthedesignofthe external entry facade ofthe building fortheinstallationof the building
identification. Refer Section 18 Signage.

4.6 Eaves Linings
Eaves linings (external soffits) shall be of pre-finished material adequately fixed and sealed against the ingress of

moisture, dust and the like which may lead to corrosion. For buildings of low-rise construction, fibre cement such as
DECORVENT sheeting may be used.
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4.7 Windows

Open able Window Design

Open ability is to be provided for ventilation purposes in non-air-conditioned spaces. Pivot hinge windows can open
outwards or inwards. Outward opening pivot windows should not be used in locations in proximity to pedestrian
circulation areas.

Forpurposesofdesign, Terrain Category 2.5 shallbeusedasaminimum. Allopenablewindows, irrespective of level, shall
be factory fitted with window locks which comply with the requirements of Section 10 Doors. Louvre windows shall not
beused, exceptin special USP approved applications.

The design of the walls at windows and doors shall ensure that the cavities between the inner and outer walls are
suitablyflashedandthecavitiesareclosedwiththewallmaterialandnotaluminiumangles.

Not less than 30% of windows shall be open able to achieve ventilation in cases of air-conditioning failures, and
ventilating smoke/hazardous fumes. Every room and every bay of windows on the perimeter must have atleastone open
ablewindow. Windows to toiletareas shall be provided with obscure glass.

Finishes
All aluminium shall be either anodised or powder coated.

Anodising: The minimum thickness of anodising shall be not less than 20 microns.

Powder coating: Powder coat shall be of a quality commensurate with the application and shall be equivalentto
Duratec X15, Super Durable Polyester or better.

Warranty: to achieve amanufacturer's warranty for film integrity and for colour of a minimum of ten years. (Wherebright
coloursareused, FLUOROSETFPmayberequiredtoachievewarrantyrequirements. )

All exposed screw fixings, rivets, cut edges and the like, shall be of stainless steel or other non-corrosive material
compatible with the frames and coloured to match

Solar Control
Ahighlevelofsunshadingandscreeningshallbeincludedinthebuildingdesignandprovidedbyfeatures such as slab
projections, overhangs, fins and blades.

The use of high performance solar or coloured glass is acceptable in areas where heat and glare may bea problem.
Appliedreflective filmto glass and highly reflective glasses shall notbe used.

Windows on western and eastern facing facades are generally to be minimised or sufficient shading provided to control
radiated heat. Northern glass shall be adequately shaded for summer sun. All external doorways, entrances and porches
shall have protection from weather. Sun control devices should not hinder window cleaning or cause a wind noise
problem. Where appropriate, advantage should be taken of sun control devices for the provision of window cleaning
facilities.

Particular care shall be taken to avoid glare through windows as aresult of direct or indirect sunlight and reflections

from paving, roads, roofs or adjacent buildings. The use of internal louvered blinds or curtains should notbe a substitute
for adequate external solar control devices.
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Window Cleaning
Allexternal surfaces of glass mustbe easily accessible for cleaning from pedestrian areas, by Elevating Work Platformor
twinropeaccess. Details shall be submitted forapproval to USP FM Operations.

Sealants
Sealants shall be selected to be appropriate for their application and shall be colour matched to the finished surface. Install

sealant systems in accordance with manufacturer's instructions including the use of primers and suitably-sized backing
rods where required.

4.8 External Corner Protection

Provide approved and appropriate bollard protection to all external areas of buildings liable to vehicular damage.

4.9 External Stairs and landings

All external stairs and landings over two floors in height must be designed to prevent self harm from jumping.
Designs must be sympathetic to the fabric of the building and the surrounding built environment, and must be approved
by Director Property & Facilities.
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S Internal Walls, Partitions and Finishes

5.1 Wall & Partition Types
Buildings must be designed to be as flexible as possible internally. Load bearing walls must be minimised and
restricted to areas such as the building core for stairwells, lift shafts and toilets.

All other internal walls and partitions must be non-load bearing and able to be readily removed and altered at
minimum cost. Building interiors shall be designed to provide maximum flexibility for future modifications or
change in use.

Partitions and internal walls shall be 13mm painted plaster board on stud wall preferably metal, installed to
manufacturer's recommendations. Plasterboard level of finish to AS/NZS 2589:2017 shall be a minimum of Level 4. In
specialised high quality areas, Level 5 may be required.

Plasterboard fixed to masonry walls to be installed using 28mm metal furring channel.

Finish, trim, floorand wall constructionindietaryand food preparationareasshallbe free of spaces thatcan harbourrodents
andinsects.

5.2 Materials

1.2.1 Wall Finish in Corridors

The finish to stud framed walls in corridors subject to impact by trolleys or high use by students shall be fibre
cement board or equal to a height of 1200mm. The cement board shall be 10mm thick, with recessed edges and
finished flush using perforated paper reinforcing tape. The junction of the top of the cement board and the finish
above shall be finished with an appropriate trim.

1.2.2 Operable Walls

The use of operable walls is not favoured. Obtain approval for the use of all operable walls from the Estates and
Infrastructure. Operable walls shall be a system equal or better to Hufcore and have an acoustic rating equal to the
other walls of the room. Refer also to Section 3.7 Acoustic Control.

Structural support of the tracking is to be overdesigned to prevent sagging, distortion and movement.
Consideration is to be given to health and safety risks in the client operation of the wall (e.g. pinch points,
manual handling).

1.2.3 Glazed Partition Walls
The framing to glazed partition walls incorporating doors and door frames that provide the point of security to a
suite of offices or similar must be a 100x45mm minimum aluminium partition framing system.

Glazed walling systems may be used in areas where there are no acoustic requirements as shall comply with AS1288 and
AS/NZS 2208 as applicable. Use appropriate safety decals to ensure adequate visibility tousers.

1.2.4 Masonry Walls
Load bearing walls shall be concrete or concrete masonry as determined by application and economy.

Non load bearing masonry walls shall be restricted to plant rooms, service ducts and the like, or where required
to achieve fire ratings or acoustic requirements not achievable by other wall systems.

Any exposed concrete walls shall have a minimum Class 2 finish. Adequate control and expansion joints shall
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be provided to prevent cracking due to building structure settlement.

Finish, trim, floor and wall construction in dietary and food preparation areas shall be free of spaces that can
harbour rodents and insects.

Partitions to the perimeters of plant rooms, service areas, risers and the like may be concrete masonry, as required by the
application.

5.3 Acoustics

All internal walls and partitions must be designed in accordance with the requirements of Section 14 Acoustic.
Partitions requiring to be insulated with 'Dacron' natural wool batts and/or double sheeted on one or both sides as
necessary toachievethe soundtransmissionloss between spaces.

Details of intersection of partitions and external windows shall ensure sound insulation is maintained at that intersection
equivalent to that of the remainder of the partition.

Partitions may extend from floor slab to underside of the slab above, when the partition is required to have a sound
rating of weighted sound reduction index (Rw) 41 or higher.

5.4 Fire-rated Partitions

Particular attention shall be paid to fire-rated partitions to ensure that any penetrations comply with manufacturer's
recommendations for tested systems. Refer oSection 30 fireservices.

5.5 Skirtings

1.5.1 Vinyl Skirting
Black vinylskirting’s of 75Smm heightand be providedtoallinternal partitionsirrespective oftype, except where metal
skirtingductisused, where walls are tiled, or where other floor finishes are turned up walls.

100 mm hardboard skirting’s may be used in refurbishment works where appropriate and approved by Estates and
Infrastructure. Painted skirting’s are required to have approvals from the Design Manager.

1.5.2 Aluminium skirtings
Ducted skirtings shall be 150 x 50mm 3 channel aluminium, black powder coat finish.

5.6 Toilet & Shower Areas

Walls in toilet and shower areas, must be finished with first quality ceramic tiles from floor to ceiling. Tiling must
be designed and installed in accordance with the current Australian Standard on Ceramic Tiles

Partition walls to toilets must be a proprietary brand cubicle system with a high gloss finish and be supported 200
mm clear of the floor on stainless steel feet. All other fixing brackets, including acorn nuts, must be stainless steel.

600 x 300 walltiles to be white and shall be glazed or semi-glazed with grouting in a white colour. With black 300 x300
black border tiles.

Refer also to Section 10 for Toilet Doors and Lock
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5.7 Toilet Partitioning

Toilet Partitions
Toilet cubicle partitioning shall be HARDICOLOR (or similar) washroom partitioning systems.

HARDICOLOR system shall comprise polyurethane grey painted 18mm HARDIPANEL Compressed fibre cement
sheet dividers, front blades and doors with either aluminium track floor fixing to blade or double stainless steelpedestal
withaluminiumextrusionhead-section,horizontalsheetjointandwalljunctiontrim.

Wet Area Partitions
For wet areas such as showers, partitions shall be compressed fibre cement sheet construction, toilet partitioning
systems finished with paint finish.

Toilet & Shower Partition Hardware

Stainless steel toilet partition hardware comprising lift-off gravity hinges, slotted indicator, bolt and staple and coat hook
buffer, all bolt through with SS acorn head nutsandbolts. Special provisionsarerequired forPWDapplications -refer
Section 16 Circulation.

Finishes
Allinternal paint systems are to be in accordance with Section 15 Painting. Generally, all internal walls, including

plantroom walls, are to be painted.

Services
Nopipedservicesshallbechasedintowalls. Generalinfrastructure servicesreticulationsaretobelocatedin service ducts,
accessible through lockable doors.

Sealants

Sealants shall be selected to be appropriate for their application, shall be colour matched to the finished surface, and
installed inaccordance with manufacturer's instructions including the use of primers and suitably-sizedbackingrods
whererequired. Allcontrolandexpansionjointsaretobecaulkedwithapproved sealant

5.8 Other Wet Areas

Where sink units, cleaners' sinks or hand basins are specified, a tile splashback must be provided. The splashback
shall extend 600mm minimum above the fixture, to the bottom edge of the fixture and 200mm past wide each. All
substrate material must be water resistant.

5.9 Chair Rails

Provide a chairrail of 200mm x 12mm in select grade and selected species (hard to scratch e.g. spotted gum), (nominally
750mm above the floor to top but height should match the chairs in the room) finished in clear polyurethane, laminate
finish, or proprietary vinyl-coated chair railing to all plasterboard walls of seminar rooms, tutorial rooms, video
conferencing rooms, computer rooms, open learning areas, meeting rooms and lunchrooms, screw fixed to wall studs
withrecessed screw headsand matchingplugs.

5.10 Handrails
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Lecture Theatre

Provide a 50mm diameter stainless steel handrail to the side and rear walls of all tiered lecture theatres where aisles
exist. Height above floor and projection from wall face shall be in accordance with the requirements of AS 1428.

Internal General Access Stairs

Internal general access stairs shall have stainless steel handrails to one or both sides as required to and comply with
the National Building Codes or Building Codes of Australia.
Fire Isolated Stairs

Fireisolated stairs which are not general access stairs, shall have hot dipped galvanised steel handrails (not painted)toone
orbothsidestocomplywiththeNational BuildingCodesorBuildingCodesof Australia.

5.11 Services

Services are to be located in service ducts easily accessible through lockable doors. Proposed routes of service pipes are
to be approved by Estates and Infrastructure. To allow future planning changes. Piped services are not to be built into
partitions and internal walls without prior approval by Estates and Infrastructure. Refer to Section XX

5.12 Sealants

Sealants must be selected to be appropriate for their application and must be colour matched to the finished
surface.

5.13 Expansion Joint
All control and expansion joints are to be caulked with approved sealants to prevent water penetration.

5.14 Painting

Refer to Section 15 for painting.
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6 Floors and Floor Finishes

6.1 Design

Floor slabs shall be designed for the most economical construction and flexibility of use with due consideration
tolong-termdeflectionsandtheneedtoprovide forpenetrations, bothinitiallyandduringthe course of the building's life.
Refer Section 12 Structural Design. All floors are to be finished within a maximum tolerance of +/- 3mm in a

3000mm straight edge.

6.2 Finished Floor Surface

General

The selection of floor finishes is very important. It has direct impact on safety (students, staff and visitors) and has
potential legal implicationsifnot correctly addressed (e.g. Workers Compensation, Tort Lawetc.) A "duty of care” exists
where professionals are involved in the selection of products (e.g. architects, interior designers) and responsibility must
be undertaken.

Designers shall incorporate the principles & requirements established in AS/NZ Standards and WH & S legislation,
toreduce the risk of persons slipping on pedestrian surfaces.

Slip Resistance characteristics shallnotbe judged by the ‘R’ rating alone, but mustinclude the Classification of Pedestrian
Surface according to Wet Pendulum Test to establish the contribution to the floor surface to the risk of slipping when

wet.

All flooring shall comply with the Introductory Guide HB 197:1999 published by CSIRO and Standards
Australia, for slip resistance.

Considerations during selection must include:

6.2.1 Functional needs

6.2.2 Cleaning andmaintenance

6.2.3 Structural

6.2.4 Footwear standards likely to be worn by students & staff

6.2.5 Quantitative evaluations and classification information available for each type of surface from the manufacturer, and

where not available from the manufacturer must be gained by independent scientific assessment E.G. Wet Slip
Resistance by Stanley Skid Resistance Tester (pendulum) froma NATA accreditedtester.

All flooring to building entry points and areas where it is reasonable to expect wet occurrences, are to have a classification
of contribution to the risk of slipping when wet of Low (W) or very low (V) in accordance with AS/NZS 4586. Note, it
is considered ‘reasonable’ to expect that persons entering a building whilst it is raining, will continue into the building
dripping water fromumbrellas, bags, backpacks, clothing, shoesetc. foradistanceofatleast25metres. Itisusual practice
within the University for staffand students tocarry their umbrella/bag/backpack to their lecture/workplace and not to
leave such items at building entries. At entries having a high pedestrian rate a floor surface with a ‘V’ category is
preferred.
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6.3 Termite Control

Anti-termite treatment shall be provided to all buildings. Depending on the application, either chemical or physical
barriers in conformity with AS3660 may be employed, using the criteria used in AS3660.3 to determine the most
appropriatesystem. Innewbuildings the preferenceis fortheuse ofnon-chemical barriers. In existing buildings, the
presence of chemical barriers may necessitate the retention of the chemical method of subterranean termite control.

All tree roots which have been exposed during excavation, tree stumps, logs and timber shall be removed from the
building site as described in the Brief for the building.

All workmanship and materials shall conform to the requirements of the relevant Standard.
Wherechemicalbarriersand/ortermiticidesareused, allnecessary safety precautions andlegal obligations shallbe met, to
protectonsite personnel during installation and building occupants from uncontrolled exposure

An MSDS for chemical termite substances must also be provided to USP.

The Contractor shall provide the Superintendent with a Certificate of Installation in accordance withAS 3660.1
Appendix A, from the installer of the termite management system.

This certificate is to be submitted to USP and as a minimum include the following:
6.3.1 Detailsoftermitepreventionworkundertaken,includingadiagramwhereappropriateindicating location of/and
materials and chemicals used
6.3.2 Areas of building protected against termite entry
6.3.3  Anylimitations ofthe procedures for termite protection whichmay be due to the design of the building.

Stainless steel mesh barriers which comply with the requirements of Section 6 Floorsand Floor Finishes of AS3660.1

are to be used to provide protection against termite entry. Stainless steel mesh barriers shall alsobeused betweenthe slab
edgeandthewall,andacross wall cavitiesinmasonry wallstructures. Theuse ofchemicallyimpregnatedbarriersystems
shallnotbeused withoutthespecificapprovalof Estates & Infrastructure

Timber used in construction should be of a type of naturally termite-resistant timbers per AS3660.

6.4 Membranes

All ground slabs shall have, as aminimum, amembrane equivalent to 300 microns Fortecon IR3 (Impact Resistance
GradeNo.3).

Whererequired by the application, floorsand walls shall be fully tanked using an approved proprietary waterproofing
membrane system. These installations shall be detailed and installed strictly in accordance with manufacturer's
recommendations in an installation which shall be warranted in terms of both materials and workmanship. In certain
applications the water testing of the completed installation may be appropriate.
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6.5 Floor Finishes
Carpet
UNIVERSITY
STANDARD

Alternative 1 Interface carpet tiles 500 x 500 Patterned Dark Grey colour with underlay

Alternative 2 100% wool to 90% wool/10% nylon carpet PVC Rug, Kasbah Grey Colour or
selected from manufacture’s standard colour, with underlay. Commercial
grade; Minimum of 10-12 years service life and warranty; low flammability
rating; suitable for continuous use subject to office castor chairs; Stain proof;
Easy to clean and with Sound acoustic properties.

Alternative 3 TBC

Other Carpet Tiles may be considered for approval by USP FM Operations Section. Note, brand and
style should be verified as being a type that the manufacturer will accept return of at end of life for
recycling at no charge to USP.

Installation: direct stick method. Note, adhesive should be a No-VOC or Low-VOC type. Where manufacturers
specification calls for a particular adhesive that isn’t no or low VOC details of the proposed adhesiveistobeprovidedto
the USP Project Coordinator forapproval priortowork commencing.

In high traffic areas, (such as libraries, primary thoroughfares) the use of Carpet tiles may especially be required or
warranted. Determinerequirementinsuch cases withthe USP Project Coordinator.

Carpet shall not be used in wet areas or around cold water drinking fountains to prevent or inhibit mould growth.
Provide anarea ofnon-slip sheet vinyl or tiled flooring with a minimum plan distance from the drinking fountain of
Im.

Foyers of buildings or other similar areas, where water may be tracked inside on rainy days, should allow for adequate
drainage and slip resistant surfaces. See Section - Door mats

For alternate solutions seek approval from USP.

Vinyl / Linoleum Sheet adhered Floor Coverings

UNIVERSITY
STANDARD

57| Page



USP - Estates & Infrastructure Design Standards and Guidelines version E1A1-3"

Alternative 1
TBC after confirmation from Management on usage

Alternative 2
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Alternative 3

Sheet floor coverings shall have welded joints and be fixed to floor using adhesives in accordance with the manufacturer's
instructions. The flooring shall be either coved up all walls, plinths and service pipes to a heightof 100/150mm or fitted
with black PVCskirting - refer Section 5 Internal Walls.

Approved anti-static vinyl shall be installed in any areas subject to static electricity discharge such as data rooms, bio-
boxes and other specialised areas.

Any alternatives must be by approval only and should be of a type that does not need to be sealed or stripped of
sealers, only sweptand mopped to maintain cleanliness and good appearance.

Rubber Sheet adhered Floor Coverings

May be considered & must be accepted for use by the USP FM Project Coordinator.

Ceramic Tiles & Quarry Tiles

UNIVERSITY
STANDARD
Alternative 1 Matt Black 600 x 600mm Ceramic Tiles manufactured by NIRO
Alternative 2 Matt Dark Grey 600 x 600mm Ceramic Tiles manufactured by NIRO
Alternative 3 Equivalentto above, by approval USP Manager Design. Note Section 6.2 regarding
required ‘V’ or “W’ slip coefficient of friction.

Ceramic tiles shall be used on floors of all toilet areas and showers including air-locks and, where required, in fire-rated
passageways and general use stairs. Install tiles using flexible thin-bed adhesives suited to the applications.

Particular care should be given in the selection of tiles to ensure slip resistance and serviceability. Porous unglazedtiles
are not to be used in any new installation.

All tiles shall comply with the following criteria:

PHYSICAL PROPERTIES STANDARD VALUES

Surface qualities ISO 10545-2 Length and width +/- 0.6%

Warpage of edges + or - 0.5%

Thickness + or - 0.5%

Wedging + or - 0.6%

Flatness + or - 0.5%

Water Absorption ISO 10545-3 0.5%
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Modulus of Rupture ISO 10545-4 27 N/mm?2
Deep Abrasion ISO 10545-6 205 mm?2
CoefficientofLinearor Thermal Expansion ISO 10545-8 90 K-1
Resistance to Thermal Shock ISO 10545-9 No visible defects
Moisture Expansion ISO 10545-10 0.05%
Crazing Resistance ISO 10545-11 No visible defects
Chemical Resistance ISO 10545-13 No visible defects
Resistance to Stains ISO 10545-14 No visible defects

Ceramic tiles shall be used on floors of all toilet areas and showers including air-locks and general use stairs. Floor
tiles to toilet and shower areas shall be anti-slip with dark grout (black or similar) and shall finishlevel with adjacent
finishes. Floortilestotoiletandshowerareasshallbeminimum300mm x 300mm unglazed orsemi-glazed.

Any existing installations of porous unglazed tiles shall be replaced or cleaned and re- sealed as part of any refurbishment
works, and tested to ensure a suitable slip resistance resultis achieved.

All tile layouts shall be approved by Design Manager

Stairs and Fire-isolated Passageways

Quarry or ceramic tiles to fire-rated passageways and stairs including stair treads and risers shall be unglazed, shall
be non-slip to suit the application with tread riser and nosing tile of a contrasting colour and matching grout. Tiled stair
landings shall have a matching skirting tile ¥ tile high or minimum 100mm high. Appropriate caulked expansion
joints shall be provided as required, including the junction of tiles floors with walls, installed in accordance with
manufacturer's recommendations.

Colour selection for visual contrast shall comply with AS 1428.1 for stair tread nosings.

Stairtread nosings shall be Latham; heavy duty, slip resistant metal extrusion and purpose made for the application.
Stairnosingsonmasonrystairsshallberecessedsothatthetopofthenosingisflushwiththe tread.

Stairtread nosings in tiered theatres shall be Latham with luminescentinfill to fronttwo bars andremaining bars sparkling
black infill.

For alternate solutions seek approval from USP Design Manager
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6.6 Joints

Joints of dissimilar floor finishes shall be achieved using brass angles or strips set into the slab and fixed with epoxy
cement.

6.7 Door Mats
Door mats shall be provided at normal access doors at ground level to the building on the inside of the door. Mats
shall be formed by inserting into general carpet at doorways by overlaying and double cutting door mat carpet

adhesive fixed to floor.

Doormat carpet shall be Autex "Indoor/Outdoor" "Widetrack", "Images" Autex “Decord” sheet carpetor Interface
Flor“Entry Level” Barrier Matting 500 x 500mmadhesive fixedasrecommended by manufacturer.

Doormatextent: aleast the width ofthe door opening x minimum 3m inside the door. Door mats

must not pose trip hazards.
For alternate solutions seek approval from USP Design Manager

6.8 Lift

Generally apply non slip vinyl flooring to lifts in accordance with Section 5 Internal Walls. Carpet or Pirelli rubber

flooring with low relief studs may be approved by USP in special circumstances. Ceramic Tiles shall not be used in lift
cars.

6.9 Sealants

Sealants shall be selected to be appropriate for theirapplication and shall be colour matched to the finished surface.

6.10 Underlay

Underlay as substrates to a floor finish over, for example, existing timber floors, shall be submitted for approval,andshall
onlybeinstalledused inaccordance with the manufacturer's instructions.

6.11 Toilet & Shower Areas, Plant Rooms

As these areas have the likelihood of being hosed down during cleaning, all toilet areas including airlocks and disabled
toiletsshallbe deemed wetareasand areto be waterproofedto satisfy therequirements of AS 3740 for Category 1 wet
areas. All wet areas are to have installed an approved impervious flooring using either copper or stainless steel tray,
fibreglassreinforcedacrylicmembraneorpurposebuiltbaseorflooring. The preferred design detail is a S0mm set-down
floor slab to achieve a continuous floor level without thresholds at doorways. The set-down area is overlaid with
the waterproofing membrane system and cementations screed laid to falls. The membrane should turn up at the
perimetersontothe fibrecement
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walllining substrate-refer Section 5 Internal Walls. Referto the James Hardie Bathroom Construction Fixing Manual and
AS3740 Appendices A and B for indicative details.

Plantrooms having any water services (including chilled or condenser water) and or air handling units shall be bunted
and tanked to cater formaintenance in changing out valves, cleaning coils etc.

6.12 Access Floors

Access floors where required by the Space Forms shall be a"Unistrut MK.25A" gridless system as required for the room
function. A 150 high flatblack PVCis skirting to be used.
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7 Ceilings and Ceiling Finishes
7.1 Suspended Ceilings

Suspended Ceilings shall generally be provided in all occupied areas in buildings, except where the Space Form specifies
otherwise. Office spaces shall preferable have suspended ceilings to ensure ceiling services are concealed.

7.2 Ceiling Types
Open Ceilings should be considered as a viable design option in consideration of sustainability, decreasing costs and allowing
for service access.

Where provided ceiling systemsshall generally be atwo-way grid ofexposed T-bars with 1200 x 600mm 'Rondo’ or similar
approved module. Wallangles shall be of the shadow line type except where the ceiling's fire rating dictates otherwise. Ceiling
tiles shall be either Armstrong RH99 (also described as HumiGuard Plus) fine fissured square edge or equivalent mineral
fibre suitable for both air-conditioned and non-air- conditioned or in wet areas, vinyl-faced fibre cement. The acoustic
properties of the tiles shall be considered in relation to the acoustic requirements of the space(s). Lightweight vinyl faced
fibreglass tiles shall not be used. Additional acoustic provision such as sections of acoustic blanket on ceilings over ceiling
heightpartitionsmayberequired forsatisfactoryacousticperformance. ReferSection 14 Acoustic.

Ceiling Access
Wherever access is required to the ceiling to service or remove equipment, the ceiling shall be designed for easy removal
including removal of tee-bars.

7.3 Flush Plasterboard Ceilings

Flush plasterboard shall be avoided unless required for specific applications such as Physical Containment (PC)
Laboratories, food preparation or medical operating requirements.

Use for aesthetic reasons in feature applications such as Reception areas is subject to the approval of the Estates &
Infrastructure

Flush plasterboard ceilings shall be installed on a fully concealed system equal to the '/Rondo’ system, comprising
top cross rails and furring channels at centers in accordance with the manufacturer's printed instructions to suit the
application, and Smm diameter galvanized rod rigid hangers.

The spacing and arrangement of the hangers shall in all cases be designed to carry the weight of the ceiling, light fittings
etc. in accordance with the manufacturer's printed instructions. The use of spring clips on hangers to ceilings other
than tile ceilings is prohibited.

Wall angles may be either shadow line type or coves depending on application.
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Ceiling Access
Provide access openings to facilitate ready access to above-ceiling services; size and locate access openings to suit access

requirements. Locations, quantity and sizes of access openings are subject to the approval of the Estates &
Infrastructure.

Non-fire rated access openings shall be approved proprietary type of solid MDF, metal or similar construction
with flush set perimeter frames, minimum size 600 x 600mm. The access panel should hinge down on opening with
budget type latch operated by square head key securing panel in closed position. Unless access panel is permanently
fixed to perimeter frame, provide safety chain to restrain in event of hinge failure.

Fire rated access openings shall provide a similar appearance but with the required fire-resistance

Ceiling Access should be well coordinated and located strategically on ceilings.

7.4 Ceiling Fixtures

Where fixtures or fittings such as light fittings, speakers, thermal alarms and the like are to be mounted on the ceilingtiles,
approved timber backing pieces shall be provided which must span the full width of the tile to provide bearing on the
ceiling grid. Timber backers are notto be bonded totiles.

7.5 Unacceptable Ceiling Systems

Ceilings comprising metal or timber slats generally shall not be used.

7.6 Plant Room Ceilings

Allplantroomceilingsshallbepaintedforlightreflectanceandtoensurethatthesoffitfinishissatisfactory.

7.7 Ceiling Height and Ceiling Space
In general, the minimum acceptable ceiling height throughout university buildings shall be not less than 2400 mm. The
minimumclearanceinthe ceilingspace tothe underside ofthe slab orroofstructure over shall be not less than 400mm.

If fixed ceilings are required for specific areas, written approval must be obtained from the Estates & Infrastructure. Any
internal fixed ceiling shall be of 10mm plasterboard.

7.8 Identification of Concealed Services

Refer specific Sections dealing with services, however as a minimum discreet signage shall be provided to indicate
locations of VAV, duct heaters, fire dampers, & valves for all piped services. Where an access hatch is provided place
labels on hatch, otherwise ifina grid ceiling place on grid t-bar.
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Design Standards and Guidelines version E1A1-3

8.1 General

Care shall be taken in the design and specifications of roofs to avoid rain penetration and in strong winds. Pitched roofs
shall be used in preference to flat roof systems. All roof spaces shall have permanent, fixed, adequate access; be
provided with catwalks and be sufficiently lit to enable the roof space to be traversed without danger 24 hours a day.
Light colored roofing and cladding should be utilized to minimize heat absorption. Refer to Design Standards Structural
and Civil Section 4 for additional requirements for design of structural elements. There shall be close collaboration and
coordination with USP's Estates & Infrastructure (Design team) prior to the preparation of design documentation for
any roof construction, upgrade or maintenance works toensureeffectivecompliancetothisdesignguideline.

Visual Amenity

By design, roofs adjacent to and overlooked by windows shall be avoided, if possible, to minimize glare problems.
Where unavoidable, protect windows to minimize glare. Metal fascia’s shall not be used on flat roofs of new buildings.
The visible edge of roof sheeting shall be avoided.

Roof Safety

The issue of roof design for safe access both during construction and for maintenance purposes must be considered
during the design phase and designers must design roofs and structures which minimize the risk of falling during both
the construction phase and during ongoing maintenance activities. See also 8.13..

8.2 Roof Types

Pitched Roofs
Minimum roof pitches shall be avoided. Roof pitches of less than 3 degrees are not acceptable.

Design and installation of metal deck roofs shall comply with AS1562.1; roof design shall include for roof maintenance
traffic loads of 1.8kN. Provide safety mesh complying with AS/NZS 4389.
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8.3 Roof Materials

Generally, roofing sheets for all USP buildings shall be 0.48mm BMT Colorbond profiled steel fixed in accordance
with manufacturer's written instructions.

Where the purlin spacings are more than 700mm, Multi-Span 905 Color bond Ultra roofing material shall be used.

Roof Thatching
Synthetic thatching materials shall be used in preference to natural thatching materials for roofs of any USP

Bure/Fale/Farea.

8.4 Roof Flashings

Roof flashings generally shall be designed to minimise the use of sealants and shall be fabricated and installed in
accordance with the roof deck manufacturer's recommendations. The plumbing designer shall design and specify
flashings necessary for roofing penetrations. Flashings, cappings etc associated with the roofing shall be 0.55mm BMT,
prefinished to match the decking. All fixing types are to be as recommended by theroof deck manufacturer. Innoinstance
shall plastic tap in fixings shall beused on any exposed section ofroofing. All caulking and rivets shall match the colour
ofthe roofand flashings.

Roof installations shall be designed to be vermin and bird proof.

Where the ends of the roof sheeting are clearly visible above the eaves gutter, install a Colorbond angle to matchtheroof
colourwiththeverticallegpositioneddownwardsandtheotherlegfixedtothetopofthe rib, spaced to allow water run-
off.

Flashings to penetrations for roof access hatches, skylights and the like shall incorporate a soaker flashing which shall
extend to theroofridge wheneverpossible. Flashingsto all roofpenetrations shall be designed to minimise the collection
ofleaves and debris.

"Decktite" flashings are acceptable for penetrations. Where flashings abut walls, a double 'K' flashing (two piece)
flashing is required.

8.5 Gutters Generally

Consideration shall be given inthe design and location of gutters to the problems of leafaccumulation. Box gutters should
generally be avoided in new work, and in any case must be approved by the USP project manager. Eaves gutters
should be used and be of a self cleaning design. Over sized gutters should be considered. Gutter sizing shall be sized
in accordance with AS 3500.3.3.

Chain Gutters
Chain gutters may be used where the roof overhang of a building is exceedingly high and cannot accommodate the
use of a downpipe.

Gutter and Valley Material
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All eaves gutters and valleys shall be of type 304 minimum 0.9mm stainless steel fabricated to ensure that joints are not subject to

crevice corrosion.

Gutter Grades
Gutter Grades shall be nominated on the plans. Minimum uniform fall for eaves gutters - 1 in 500. Minimum fall for box
gutters, where approved, shall be 1 in 200.

Gutter Expansion Joints
Continuous lengths of gutter shall have expansion joints as stated in AS 2180. Expansion joints shall comprise

stop ends with a saddle over flashing.

Gutter and Downpipe Sizing
Floodingfrequencyshallbedecided foreachprojectafterconsideringthe damage floodingwouldcause. Generally the

following flooding frequency shall be adopted:

Box gutter (if permitted) | 1 in 100 years

Eaves gutter 1in 20 years

Minimum size 300mm wide (clear of roof material x 100mm deep with free board of
50mm

Sumps Sumps shall be designed at box gutter outlets (if permitted)

Allguttersshallhaveadequate fallstooutlets. Suitable-sized overflowsaretobeprovidedtoall gutters. All sizing shall
be inaccordance with AS 3500 Part 3. 3.

8.6 Rain Water Heads

Where necessary, rain water heads shall be in type 304 stainless steel, and shall include overflow spitters.
Rainwater heads shall be sealed at the top with a removable lid and may be polished.

8.7 Overflows and Spitters

Overflows shall be provided to all roofs and gutters at gutter sumps and at rainwater heads as a safeguard against
flooding caused by downpipe or drain blockages. Overflows are to discharge clear of building lines and pedestrian
bridges or paths. Discharge from overflows shall be No.4 polished 304 stainless steel and be visible. Horizontal outlets
shalldischarge 150mm from the face ofthe building. Thehydraulic capacity ofan overflow shallbenotlessthanthe design
flow forthe associated gutter outlet. Where spittersareusedthey are to be 304 stainless steel. Overflows are to be sized
to AS3500.3.3.
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8.8 Leaf & Hail Guards

Leafand hail guards shall be provided on all sumps. Material shall be stainless steel. All guards shallbe removable.
Guardsshallprojectabovethetopofthesumpnotlessthanhalfthedepthofthe gutter.

8.9 Gutter Guards

On any installations utilising domestic-sized quad style gutters, proprietary plastic mesh gutter guards of approved type
shall be fitted along the entire lengths of the gutter.

8.10 Downpipes

Downpipes are to be sized to AS 3500.3.3 with 100mm diameter minimum. All exposed downpipes shall generally
be constructed of 304 1.6mm stainless steel with all joints welded or spiral welded tube. Tested
U.P.V.C. will be considered as an alternative for particular applications.

All downpipe brackets shall be of stainless steel or stand off extruded aluminium brackets.

Generally, downpipes shall not be built into walls; however, where approved for internal use they must be readily
accessible for maintenance purposes. Minimise bends in downpipes. Where offsets are required, angles shall not
exceed 45 degrees.

Downpipes shall be disconnected at ground level by means of a stormwater sump over which the downpipe discharges.
Do not build in downpipes with underground drainage.
All downpipes and all gutters shall be hydrostatically tested and certified by the installer to the maximum head possible.

8.11 Sound Insulation and Condensation
Insulationshallbeprovidedtoanyinternaldownpipe where waternoisemay createanacousticproblem.

Where condensation on the exterior surface of downpipes is likely to occur and cause nuisance, consideration
shall be given to insulating downpipes.

8.12 Roof Access

Roof Access

Providesaferoofaccess fromaservice areaorthroughroom or by means ofan internally openableroof hatch or door
into the Roof Safety Zone i.e.: a minimum of 3 metres from the edge of the roof where possible.. Apermanent(hot
dipped galvanised) steel stair ladder should be provided where necessary, preferably located in a plant room or a
separatelyenclosedspace. A fixedorsemifixedroofladder(hot dipped galvanised)shall alsobe providedatchanges
inrooflevels. All ladders are to be constructed to Australian Standard 1657. Roof walkways with handrails shall be
provided to access all equipment on roofs and be approved aluminium construction as manufactured by Juralco or equal
approved. Restrict entry to
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roof access areas or rooms by provision of locked door with keys available only to authorised maintenance persons. Refer
Sectionl0 - Doors, Hardware and Locks.

Roof Equipment & Plant
Positioning of rooftop plant or equipment must be inside the Roof Safety Zone where practicable, to eliminate or
minimise the need for plant maintenance or other staffto access or work within 3 metres ofthe roof'edge.

Roof Insulation

To the whole of the roof area, unless otherwise agreed,, provide as a minimum 55mm (R1.5) fibre composite blanket
bondedtoareflective foil laminate equal to Bradford Anticon laid over galvanised roofsafety mesh support (suchas ARC
AWI1MZ)tocomply with AS2423 and fixed on top ofthe purlin.

Compatibility of Materials
Compatibility of materials used for roofing, flashings, guttering and the like must be considered in the architectural
detailing.

8.13 Roof Accessories

All plumbing and associated pipework, mechanical fans, cowls and the like on or projecting above roofs shall be finished
to match the roof colour, however all metal framing shall be hot dipped galvanised after fabrication and be left
unpainted.

8.14 Roof Safety System

Where required for maintenance, cleaning and the like, provide a "Latchway System fall restraint system where work
or access is needed outside of a roof safety zone.

Roof Safety system shall include the appropriate combinations of components including horizontal safety cable,
anchorage points or other asapproved by USP. Aninstallation plan mustbe provided by the designer
/installer for USP approval prior to installation.

The installation shall comply with the relevant Australian Standards and meet the performance requirements of
WH & S Regulations on fall prevention. The installer shall supply Engineering Design Safety and Installation

certificates and final plans to USP.

All above information about new roof safety systems shall be provided by the Project Manager or Co- ordinatorto
USP forrecord keeping purposes and to enable programmed maintenance testing of roof safety systems to be initiated.

Refer also 8.1.2. The USP Roof Safety Management Plan evaluates hazards of existing roofs and should be
referenced/applied to any existing building works and, where relevant, to new work.
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[ [ [
9 Furniture and Fittings
9.1 General
AllUniversity furniture, furnishings and fittings should be purchased in accordance with the EsaiesProperty &

Facilities guidelines located on the web at:
http:// www.fmd.USP.edu.au/campus_services/furniture/

In the design and selection of furniture and fittings consider the requirements of people with disabilities. Refer to
Section 16 Circulation for further details.

9.2 Whiteboards and Pinboards

Whiteboards and Pinboards of a fixed type and those of sliding, rotating or special nature which generally occurinlarge
lecturetheatresshallbeinstalled as partofthebuildingproject. Specialrequirementsareset outinspace description forms
orwill be determined in conjunction with USP.

The following are generally applicable:

Area Description
Offices Whiteboard 1200mm x900mm with pen rail
Boards mounted outside office - TBD
Pinboard 1200mm x 900mm

Teaching Whiteboardsand pinboardsasrequired - refer Section 19 Teaching Spaces
Rooms
Laboratories Whiteboards and pinboards as required - refer Section 20 Special

Requirements for Laboratories

Common & Establish the board requirements for the particular project.

Meeting Rooms

Boards generally shall have aluminium edge frames with concealed, secure fixings. Mounting to stud framed walls shall
match that for shelving as described in Section 8 (Roofs).3.

Whiteboardsshallbe sandwichpanel of white vitreousporcelainon 1 3mmcaneitecore with galvanised steel backing
sheet and aluminium edge trim.

Pinboards generally shall be 6mm Krommenie on 8mm particle board with aluminium edge trim. Pinboards constructed

as fabric-wrapped (fabric similar to "Front Runner") glued to 13mm Caneite and screw fixed to wall and capped with
proprietary metal screw caps may be acceptable in refurbishment works where necessary to match existing.

9.3 Fixtures to General Offices

Departmental/School Offices may require, nearto the Enquiry Counter, aprovision forreceipt of mail, messages and
the like for each staff member, and provision for receipt of student assignments. Typically
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these pigeonhole units are built into walls for dual-side access and are not free standing. Open pigeonhole unitsfor
placingofmessagestostudentsmarkedalphabetically'A-Z'mayberequiredbysomeFaculties.
The design brief shall establish these requirements including size, configuration and locking.

9.4 Shelves

Particular requirements for shelves throughout the building shall be determined in the development of the Brief and
documented on aroom by room basis.

Wall shelving shall be fully adjustable using white "U-rect-it" components. Keyhole stripping shall be fixedto wallsand
partitions at 600mm max centres into studs with screws or "Ramset Hollow Wall" or "Hilti Cavity" anchors. "Wall
Mate" fixings to wall linings and plastic inserts to screws are notacceptable. Shelving shallbe Formex "Mist Grey" or
"Seal Grey" (or equivalent colours) melamine finished 25mm medium density fibreboard (Craftwood or
equivalent) with T-mould tap-in PVC edging all round, colour to selection, 300mm wide unless otherwise required.

9.5 Directory Boards & Room Names

All directory boards and direction systems inclusive of room numbers and names are provided within the building
projectand inaccordance with the requirements of Section 18 Signage

Lobbies and similar entry spaces should be designed to accommodate directory boards.

9.6 Official Notice Boards & General Notice Boards

Please refer to Section 18 Signage

9.7 Toilet Fittings

Toilet Airlocks or Wash Basin Areas

Provide in each space:
9.7.1 Vanity benchunit with full width mirror minimum 800mm wide above tiled splashback
9.7.2 Electrichand dryer, pushbuttonoperated. Installation: onedryer foreachthreebasinsorless
9.7.3 GPO adjacentmirror.

9.7.4  Papertowel dispensers are only to be installed at request of client and in consultation with Cleaning Manager. Product is
Kimberley Clarke (roll towel dispenser) product code KC4941, white in colour. From Hanleys, 21 Yarraman Place,
Virginia, QLD4014.Ph.:32162711 fax32162722.

9.7.5 Soapdispenser,wallmountedshallbe Campbell Cleaning Technologies, DermafloCB166221.5LTph. 07-3710320032
Perlvale St Darra QLD. Installation: one dispenser for each three basins or less. Locate such that soap cannot drip
onto the floor.

Toilet Cubicle
Provide in each cubicle:
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9.7.6 Toilet roll holder dispensers shall be Jumbo-roll from Queensland Tissue Products A.B.C D-
500. PWD accessible toilets shall have standard Bradley Model 5241 Double Roll Tissue Holder.
9.7.7 Coathook (c.p.), 1 No, to back of door
9.7.8  Sanitarynapkindisposalunits are notrequiredto beinstalled, buteach female orunisex cubicle shallbesufficiently
sizedtoaccommodateaunit300wx220dx850handnotobstructthepatron's space.
9.7.9 Provide small shelf for handbag/papers

Unisex Toilet for People with Disabilities
Provide in each facility:
9.7.10 Vanity Bench and Grab rails
9.7.11 Electrichanddryer,pushbuttonoperated. Installation: onedryerforeach facility or Hygenex 00020 White paper
dispenser supplied by Carter Holt Harvey.
9.7.12 Wall mounted mirror (Bradley No. 740-1836 or equivalent) positioned as per AS1428.
9.7.13 Bradley Model 5241 Double Roll Tissue Holder.
9.7.14 Coat hook (c.p.), 2 No, door mounted
9.7.15 WallmountedJ & DMacDonaldfoldingbabychangetable (Mainbuildingentrancelevel only,one per building)
9.7.16 Allow space for sanitary napkin disposal units

Shower Cubicle

Provide in each cubicle:
9.7.17 Built-in soapholder
9.7.18 Coat hook (c.p.), 2 No, door mounted
9.7.19 Fixed seat/bench for changing purposes
9.7.20 Sliding shower screen door.

Shower for People with Disabilities
Provide in each facility:
9.7.21 Folding seat in cubicle
9.7.22 Grabrail(s)
9.7.23 Fixed shower head with diverter to detachable head
9.7.24 Shower head support grabrail and detachable portable shower head
9.7.25 Built-in soapholder
9.7.26 Coat hook (c.p.), 2 No, door mounted
9.7.27 Commercial-quality shower curtain and heavy duty stainless steel rail
9.7.28 These facilities will usually be combined with a PWD unisex toilet.

Note: There is a concern regarding the risk of bacterial growth in permanently installed flexible shower hoses serving a

portableshowerhead. Thedetachableshowerhead willbeheldbythe Disabilities Officerand provided when the user
need arises.
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9.8 Chilled Water Drinking Fountains

Allow in the building project the supply and installation of ZIP brand dual (adult/PWD) accessible chilled water
drinkingfountains(withtheoptionofacupfillergooseneck)attherateofoneinstallationtoeach floor level.

9.9 Built-in Furniture

Built-in furniture should not be used in office areas. This is to assist with future reuse and flexibility of space. Specific
approval must be sought for any built-in furniture and designers must ensure that all access requirements are
considered in the design.

All built-in furniture, cupboards and laboratory benches shall be supplied as part of the building project. Where
applicable, detailsto match existing shall be determined in conjunction with USP. Generally, all built- in furniture shall be

finished in laminated or timber veneer finish. Furniture must not preclude access tothe windows for cleaning or access to
installed services and outlets.

9.10 Moving Aisle Storage

Movingaisle storage when specified in space description forms may be Compactus, Conserv-an-aisle or similar and

shall be supplied and installed as part of the building project. Refer also Section 12 Structural Design regarding
compactus floor loadings.

9.11 Furniture & Equipment provided by USP

Generally all items of loose furniture will be included as a separate item in the overall project budget. Where
applicable, items must match existing furniture.

This includes, but is not limited to:
9.11.1 Workstations
9.11.2 Desks
9.11.3 Returns
9.11.4 Book cases
9.11.5 Filing Cabinets
9.11.6 Refrigerators (should be frost free to avoid leaks)
9.11.7 Stationery Cupboards
9.11.8 Lockers
9.11.9 Waste PaperBins
9.11.10  Tables (alltypes)
9.11.11 Chairs (all types) - All chairs to take a minimum 80K g, and at least 25% of seats to be large. This applies also to
tablet armchairs.
9.11.12  Lateral FilingUnits
9.11.13  Screens (office)
9.11.14  Drafting Stations
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9.11.15  Storage Units (all types)
9.11.16  Dishwashers (RW)
9.11.17 Stoves

Equipment such as computers, printers, appliances, cutlery/crockery will generally be provided separately.

9.12 Office Furniture

The following loose furniture will be provided as part of the fitout for a “standard” enclosed office:

9.12.1 1 x Workstation

9.12.2 1 x Mobile Pedestal (under-bench)

9.12.3 1 x Ergonomic office chair

9.12.4 x Visitor’schair

9.12.5 4.5linealmetresofshelving/storage(predominantlystandaloneand/ormobilewithminimal fixed shelving). Additional

storage (up toamaximumof7 lineal metres) may be provided where thereisa demonstrableneed. Personal storage will
be further supplemented by secure shared storage and facility hubs throughout the work space.

All furniture should be free standing and/or mobile. No fixed joinery is to be provided.
Allworkstations are to be ergonomically designed according to AS4443, AS4442 and AS3590.2. Monitors to have,orbe
onadjustablepedestalsand adjustable chairsaretobeprovided. [fworkstationsarerequiredto haveadjustable

keyboards, thekeyboardistobeaminimumof700mmwidetoaccommodateboth keyboard andmouse.

Indicative furniture layouts for a standard 11m? enclosed office are provided on the following page.
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Indicative furniture layouts for a standard 11m? Enclosed Office:
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9.13 Blinds

Allexternal windows shallhaveblindsunless agreed in writing with USP. Allblinds shallbe ofthe Silent Gliss Sidewinder
Roller Blind System 4210 type only. Curtains, horizontal venetians and vertical blinds are generally prohibited. All
blinds, where required, shall be supplied and fitted as part of the project. Provision shall be made for adequate battens,
pelmets and the like to provide secure fixing. The need for blinds shall be minimised through use of passive solar means.
Blinds may be provided for low (early and late solar angles) sun penetration control, glare control, or for visual
privacy. Particular care should be taken to preventglareandsunpenetrationaroundedgesofverticaldrapesandglare
throughdrape fabric.

Inteachingareas, meetingroomsandotherroomsrequiring black-outcapability, blinds/curtains fabric shall be 'block-out'
type.

9.14 Projection Screens

Projection Screens for slides, overhead projection or film shall be provided as set outin Section 19 Teaching Spaces. The

size and locationrequirements will be determined in conjunction with USP.

9.15 Door Stops

Refer Section 10.21 (Door Stops).

9.16 Cabin Hooks

Refer Section 9 (Furniture and Fittings).

9.17 Accessories & Fittings
Cupboards etc.
Hinges may be stainless steel butt or piano or each to suit the particular design. Fully concealed hinges shall be BLUM all

metal construction or equivalent to suit application.

Door Handles and Drawer Pulls must be Satin chrome plated brass "D" handles, 110mm long.

9.18 Locks

Cupboard door locks shall be L&F camlocks or equivalent type complete with flange to conceal hole in door or drawer.
Key alike where banks of doors are used.
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Catches

Lincoln Sentry 851 or equivalent nylon double roller catches as required.

Drawer Slides

Fornormaluseapplications, BLUM 230M (30K g capacity) orequivalent, epoxy-coated steel runner with nylon
rollers;

Forheavy duty applications (file drawers and the like), Lincoln Sentry 5712 full extension side fix (45K g capacity)
orequivalent, coldrolled steel rails withnylonrollers and steel ball bearings.

Rubbish Bins for External Use

The preferred design is a low maintenance enclosure of a wheelie bin with aroof to prevent birds removing rubbish. Provide
the type below or submit alternative for approval by USP.

240 Litre Bin

WBEMJ240 with powder coated precious silver pearl aluminium roof and frame with black body parts
(SULO240LMRI1075)

Note: Where this 240 litre doesn't fit a 120 litre can be purchased.

120 Litre Bin

WBEMIJ120 with powder coated precious silver pearl aluminium roof and frame with black body parts

(SULO120LNZ@940)

Note: The Sulo information is the size of wheelie bins it needs to fit in it.

External Ashtrays

Thepreferred model is the Large Butt-Outbin (590mm in height 1 52mm in diameter) instainless steel (Butt- Out
Australia Pty Ltd).

Towel-rails to Kitchenettes

Towel rails to be installed in kitchens and kitchenettes for tea towels. Allow space for 1 to 3 towels depending
on the number of users of the facility.
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Doors, Hardware and Locks

Doors Generally

Constructionandassembly ofdoorsshallcomply withapplicable Australian Standards. Glazing
indoorsshall comply with AS 1288 and AS/NZS 2208 as applicable.
Double action swing and pivot doors shall not be used.

Entrance Doors

The design of building entrance doors is subject to the written approval of the Associate Director, Capital Works, or
delegated authority.

Slidingdoorsets are preferred forall main automatic exit/entry doors. Automatic sliding doors shallbe DORMA BWN
EZY-FITEL301 Series with chain drive ortechnically equivalentand approved by USP with a class3dutycycleratingin
accordancewithAS4085,withelectricopenslidingdoorsystem, FailSafe integrated with the EAC Cardax system and
firealarm with an automatic resetand BWN electric motor locking systemsystem and battery backup. However, itmust
also comply with the ability to be manually locked and remain secure in the event of a power outage lasting several
days.

Automaticslidingdoorsshallnotbe the frameless glasstype. Framedautomatic sliding glassdoorsshall be glazed with
Veridian 14.28mm JailSafe glass.

Electromagnetic locks and Double action swing entrance doors shall not be used with entrance doors.
At least one external doorset to each building should be fitted with an automatic opening and closing device. This

door or doors shall also be linked into the Electronic Access Control system. (Refer to Section
11.13 for details of Electronic Access Control systems).

Fire Doors

Firedoorsshall comply with AS1905.1 and generally shall be paint finished. Minimum thickness: 45mm.
Minimum frame metal thickness: 1.4mm. Frame materials: refer Door Frames 10.8

Construction shall include edge stripping as for External Doors 10.5.

Fire doors, where exposed to weather, shall be faced both sides with 0.9mm 304 No 4 stainless steel sheet, adhesive fixed.
Edge finish with mitred channel fabricated of matching sheet (nom 20mm x door width) with stainless steel countersunk
screw fixinginto dooredge, allround and lapping over stainless steel facings.

Provide glazed viewing panel to each door (except where electromagnetic hold-open devices are fitted) and provide
signage required under the BCA. Glazing to viewing panel shall be not less than 6.38mm thick laminated glass.
Viewing panel size shall be nominally 600h x 100w, located within 200mm of the opening door stile and with the
bottom edge at 1000mm AFFL.
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Fire Doors must be installed and certified by a "qualified person" as defined by the Queensland Fire Contractors
Board and as licensed by the BSA. Provide certification of compliance in Operating Manual - refer Section 40
Documentation.

Maintenance of fire doors shall be specified in accordance with AS 1851.7. (This is relevant to Defects Liability).

10.4 Smoke Doors

Where required, smoke doors may be or either solid timber (10.7 External and Internal Aluminium-framed Glazed

Doors) or aluminium framed and glazed construction (10.6 External Timber Doors) and shall satisfy the requirements of
the BCA (Specification C3.4). If fitted with hold-open devices (10.18 Electro Magnetic Hold-Open Devices), aselector
forsequencingclosingmustalsobefitted (10.19 Selectors). FitRavensmoke seals appropriate to the application (10.24

Security Door Viewer).

10.5 External Doors

Provide a suitable head flashing to external doors, where it is exposed to weather.

Ifglazeddoorsareused, theyshallcomplywiththerequirementsforEntrance Doors(10.2 EntranceDoors).

All hinged external doors shall open in the direction of egress and have a "Pull" sign on the outside and "Push" on
the inside. Double doors should be signed on the normally opening leafonly.

10.6 External Timber Doors

Alltimber external doors shall be blockboard solid core construction to AS 2688, external grade and sheeted with 4mm A
bond select grade ply. Edge strips shall be 12mm silky oak or hardwood all round, butt jointed, top and bottom installed
first. The adhesive to the edge strips and the ply to the door carcase shall be Type A bond i.e. waterproof glue not water
resistant. Timber doors shall be painted with gloss enamel (alkyd) system. Paintextent shall include top and bottom
edges.Paintcolourselectionforexternalapplicationsshall be such that door manufacturers' warranties are not voided.

10.7 External and Internal Aluminium-framed Glazed Doors

External and internal doors shall be aluminium unless noted otherwise, with mid rail not less than 200mm wide glazed
with safety glass. Aluminium finishmay be eitheranodise or powdercoat.

Anodising shall not be less than 20 microns anodise to both doors and frames.
Powdercoat shall be of a quality commensurate with the application and shall be equivalent to DULUX Duratec
(Line Number 900) or better. Warranty: to achieve a manufacturer's warranty for film integrity and for colour of a

minimum of ten years. (Where bright colours are used, Duratec LX or Fluoroset FP may be required to achieve
warranty requirements. )
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Aluminium doors larger than standard size must have accompanying hinges, closers and the like designed to prevent
movementand misalignment. Preference shall be given for one single door leafwith side light. The top rail of aluminium
doors shall be ofa size to fit the door closer.

Where Cardax EAC/electric locks are fitted, the door midrail will be used for cable access.

10.8 Internal Timber Doors

Alltimberinternal doorsshall beblockboardsolidcore constructionto AS2688, notlessthan40mmthick and sheeted
with 4mm A bond select grade ply. Edge strips shall be 12mm hoop pine all round, butt jointed, top and bottom installed
first. The adhesive to the edge strips and the ply to the door carcase shall be Type A bond i.e. waterproof glue not water
resistant. Timber doors shall be painted with gloss enamel (alkyd) system. Paint extent shall include top and bottom
edges.

Door sizes shall generally be of a standard size not less than 2040 x 870, unless nominated otherwise or required to
be larger for particular purposes or to meet statutory requirements.

Doors generally shall have a glazed viewing panel with not less than 6.38mm thick laminated glass. Viewing Panel size
shallbe nominally 600hx 150w, located within200mm ofthe opening door stileand with the bottomedgeat 1000mm
AFFL.Viewingpanelstolaboratorydoorsshallcomply withtherequirementsof AS/NZS2982.1. Referalso Section
20 Special Requirements for Laboratories.

Allplantrooms,seminar, laboratoryandotherdoorsasrequiredbythe Space Description Formsshallbe minimumone
leafconstruction 1020mm wide and shall open outwards taking care not to swing across paths oftravel. Doorstocleaners'
rooms,serviceductsandsmallstoragecupboardsshallalsoopenoutwards.

Innew buildings, air grilles shall be installed only in toilet and air lock doors, and if the extruded aluminium type, shall be
fixed with concealed screw fixings on the inside. The use of door grilles in refurbishment work projects will be permitted
with the approval of the Manager, Capital Works, USP.

Note: Disabled toilet doors are not to have an air grille in the door.

Doors to sanitary compartments for people with disabilities shall comply with AS 1428.1 and shall open outward.
Referalso 10.20 Kick Plates.

10.9 Door Frames

Door frames should be steel or equivalent, of asolid, robust, construction, resistant to bowing when lateral force is fire or
sound-rating requirements.

Minimum frame metal thicknessis 1.1mm.

Factory finish:
10.9.1 Internal Locations will beZincanneal
10.9.2 Allexternaldoorswillbe Galvabond
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Doorframesshallbesufficientlyrigid toavoid distortion by the door weight orthe twisting actionofthe door closer.

10.10 Keying System

All keying is to use the "Specific University Abloy Protec Profile" under the University Master Key system.
The keying schedule is to be agreed with the University's Security Systems Officer. Key coding will be determined by
the Security Systems Officer and John Barnes & Co. (Qld) Pty Ltd. The number of individual keys to be issued
will bedetermined by the Security Systems Officerin consultation with the building occupants, and inaccordance with
the University's policy on Key Issue and Control, priorto issue.

Only master keying shall be used. Maison keying will not be approved.
Construction cylinders will be used during construction of any new buildings or alteration works.
Keys will be stamped with the University crest and with a sequential key number approved by the Security Manager.

Atpracticalcompletionoftheconstructionandbeforehandovertothe University, the constructioncylinders shallbe
removedandreplaced withbarrels andkeystothe following University Restricted series: All
campuses are Abloy Protec profile No NA77EE

Keying will be provided for the following:
Each building or building group as identified in the University master keying plan managed by USP Security.

Maintenance, including the following sub groups:
10.10.1  Electrical distributionboards,
10.10.2  High voltage rooms and sub-stations,
10.10.3  Plantrooms,

10.10.4  Data communicationboards,
10.10.5  Plant alarmpanels

Security, including a single key for:
10.10.6  Alarm systemcabinets,
10.10.7  Electronic access control cabinets, and
10.10.8  Key cabinets.

10.11 Locks

Except where otherwise scheduled:
10.11.1  Alldoors shall have mechanical locks/latches installed.
10.11.2  Mechanical locks/latches shall be Lockwood 3570 dead latching series.
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10.11.3 Locks shall be mounted such that the strike is 1000mm above finished floor level except the indicator bolt to

toilet entry doors where fitted.
10.11.4  Nolocks are to be mounted in the bottom rails of doors.

10.11.5 Alllocksshallhave "W" type cams where possible to prevent over 90° key rotation and arenotto employ anti-lock
out (kick off) function.

10.11.6 Where the mortice lock requires a dead-latch function, ensure that the appropriate strike plate is fitted and installed
correctly. Refer 10.27 Striker Plates.

10.11.7 Dead bolting locks, Lockwood 3540 series locks shall only be used with written approval ofthe Security Manager.

10.11.8 Electriclocks shall be Lockwood 3570 series inmostinstances or 3580 series narrow style, where limited space is

available.

10.11.9 Where the Cardax installation is swipe in - entry reader only, the locks are to be fail secure. Connection to the
building Fire Alarm System will be dependentonspecificapplication. Asageneral rule the designated Cardax controlled
building frontentry door shall be swipe in - entry reader only in order thatit may fail secure. All other building external
entry perimeter doors are tobereed switch monitored.

10.11.10 Wherethe Cardaxinstallationisswipein-entryreader/swipeout-exitreader, thelockshallbe "Fail Safe" and
connectedtothebuildingFire Alarm System forfireexitrelease. These "Fail Safe" locks are to have key override on
both sides of the door.

10.11.11 Whereelectroniclocksareinstalled,anyrequiredcardreadersshallbelocatedsoastobeaccessible to people with
disabilities, not closer than 1000mm from the arc of the hinged door, not within 500mm of an internal corner and
preferably on the latch side of the door. Card readers shall be located between 900mm and 1300mm above the
finished floor level.

10.11.12 Where electronic locking is required, the Lockwood 3570 Series Electric Mortice Dead latches are to be used in
most instances. In some circumstances, electromagnetic locks may be used with the approval of the University
Security Manager, however, drop bolts, electric strikes and shear locks are not to be used, refer Section 11
BuildingSecurity

10.12 Lock Applications for Individual Doors

Locks and lock furniture shall be LOCKWOOD manufactured by Ogden Industries, unless otherwise noted. Furniture
finish shall be SCP.
WhereLockwood 1801-70/1905-70handlesarespecifiedKaba600serieswith25levermayalsobeutilised.

Applicatio Type
Stairs Locking : 3572W-SP3572-5250 with 1801-70/1905-70
Stairs Ground Floor Exists 3572X with 1801-70/1905-70
Lecture & Seminar Rooms 3572W-SP3572-5250 with 1801-70/1905-70
Offices 3572WT cylinde.r andcamwith SP3570-5250adaptorand 1801-
70/1904-70 furniture
Duct Doors (non-fire rated) 211 Nightlatch
Duct doors (fire rated) EFCO507
Mortice Privacy Latch to PWD Lockwood lock LW3574EA SC with furniture LW1814/70SC and
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Toilet

LW1939/70SC

Non Locking Door

Passage 3574 with 1805-70/1907-70

Sub Stations & Specified Areas

Lock 3572X with 1801-70/1905-70

Aluminium Glazed Entry (hinged)

3572X with 3570-2402/2452 Hold Back Cylinder to inside with
1800/1907-70

Small Roller Shutter PL330N padlock keyed to ABLOY Protec
Perimeter wall roller shutter doors to be secured at the bottom of both sides
Larger Roller Doors with padlocks from the Abloy Protec range and/or electric key
switched motorised doors
Electric Key Switched LOCK IT WELL" switches, as per application with ABLOY Protec

profile

Electronic Access Controlled Locks

See Section 11 Building Security

Display Cases (high security)

ABLOY Protec

Window Locks

LOCKWOOD 780/880 or equivalent all keyed alike, or an approved 'allen
key" type, depending on application. Refer to Section4 External
Walls and Windows.

Toilet Partition Furniture

Refer to Section 5 Internal Walls, Partitions and Finishes

Door Closers

Provide surface mounted door closers to residential bedrooms, entrance doors, external doors, lecture theatre doors
anddoorstoallteaching spaces, internal offices, toilets, air-locks, fire-doors and plantrooms. Door closers shall generally
be provided to the perimeters of all air-conditioned spaces. Hold-open function closers shall be provided to all teaching
spaces, except those opening to non-air-conditioned space. Provide delay action control closers where directed for
disabled access.

Overhead surface- | DORMA TS93B EN1 -5 pull side mount

mounted type
DORMA TS93GEN1 -5 push side mount

DORMA TS93GSR RF— Holdopenunit/pairofdoors

packers to keep the arm of the door closer clear of the seal. In all cases screws are not to penetrate glazing beads on
acoustic seals.

NB: All outward opening doors shall have “G” Bodies and inward opening doors shall have “B” Bodies.

Wherethessecurity systemsinstalledrequire doorstobe automatically closed, ensure thattheappropriate door closer
types are fitted. (ex Lab user discussion)
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Prior to Practical Completion (and when mechanical systems are fully operational and balanced), door closers shall
be adjusted so that spring strength is adjusted to lowest optimal setting for satisfactory closing action.

10.14 Hinges

Hinges generally shall be TRIO 304 grade satin stainless steel, fixed pin butt hinges, Cat. No. T717525FPSS or
T710025FPSS. Hingesshallbe leftunpainted. All screw fixings shall be stainless steel.

Generally all door frames shall have a minimum of three hinges per leaf with the middle hinge approximately 200mm
below the top hinge. Doors with closers are to have a double hinge at the top.

Application Type

Fireand External Doors Three (3) per leaf 100 x 100 x 2.5mm

Internal Doors Three (3) per leaf 100 x 75 x 2.5mm

External Doors Can be either of above depending on door swing required

. Stainless steel ball-bearing interfold type, stainless steel screw- fixed to
Aluminium Doors _
frames and jambs

Three (3) perleaf100x 100x 2.5mm stainless steel bearing hinge TRIO

Heavy / Acoustic D
cavy / Acoustic Doors |\ T710025FPSSB

Extended Hinges TRIO "Super" series wide throw butt hinges, as required.

10.15 Hinge Bolts

2 x Duo hinge bolts HBW to suit doors 38mm thick (Where required, high security applications only)

10.16 Bolts
Applicatio Type
n
Barrel Bolts DALCO 1751 x 150mm with floor ferrules
Flush Bolts (Standard 2040 door height aluminium framed
glazeddoorsonly -exceptwhereacousticseals fitted) EFCO841 x 150mm
Automatic Flush Bolts (two pairs of fire doors) LOCKWOOD FOHO00149
Fire Bolt (two pairs of fire doors) LOCKWOOD 8530 - 102
Skeleton Bolts (Door ht 2100 and over) DALCO1801x200mmto600mmasrequired
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Panic Bars

DORMA AD7000 Series ("bar" type).

Electro Magnetic Hold-Open Devices
Electromagnetichold-opendevicesasrequiredshallbe DORMA type,beprovidedtoall firedoorsinhigh trafficareas

whichshall be activated by the Building Fire Alarm System and mounted at 1 800mm above finished floor level near
the leading edge of the door.

Selectors

LOCKWOOD A3000x230mm Fittodoorpairswhichare fitted withelectromagnetichold-opendevices.

Kick Plates

Kick plates are required in the following locations: toilet doors, teaching spaces, circulation spaces and stairs (where no
hold-open provision is provided) and plant rooms.

Kick plates shall be 150mm high x nominal full door width, 0.9mm thick 304 No 4 satin stainless steel, glued and screw
fixed with stainless steel raised head screws to both sides of each door.

Where timber doors are subject to excessive damage from trolleys or similar impacts, and to doors to sanitary
compartments for people with disabilities (PWD), the stainless steel kick plates shall extend to a height of 600mm above

the floor level. Verify requirement for door protection with respect to trolleys with the Project Manager, USP.

Ensure thatkickplates and fixings are so manufactured and installed to provide smooth surfaces and edges, with no sharp
edges or protrusions.

Door Stops

To any door where the door may strike a wall, provide a aluminium and rubber door stop, floor (LOCKWOOD A250SC)
/or wall (LOCKWOOD A350SC) mounted, in a position that will allow full access clear of door furniture.

Coat Hooks

Provide a coat hook on the inside of every office door.

Cabin Hooks & Eyes
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Cabin Hooks shall be provided, as required, to doors without door closers. Fitting shall be EMRO 144 stainless
steel or equivalent.

Security Door Viewer
Where no glazed viewing panel is fitted, doors to lecture theatres, computer rooms, seminar rooms, meeting rooms and

other specialist spaces shall be fitted with a security door viewer (LOCKWOOD 160), mounted inside out and
1500mm above the finished floor level.

Acoustic & Smoke Seals
Provide RAVEN or LORIENT door seals, selected to suit the particular application.

Where acoustic seals are required to the bottom edge of a door leaf, the seal shall be surface mounted type and not rebated
into the face of the door, and threshold fitted across opening.

Push Plates & Pull Handles (toilets & airlocks)

Provideon 1.6mmsatinstainlesssteel pushplate(150mmwx 500mmh)fixed withcountersunkstainless steel screws.
Topullside, fit EFCO 136 SCP 200mm "D" handle mounted 100mm above lowest edge of plate. Mount plate to opening
edge of door with lowest edge 900mm AFFL. Provide engraved "PULL" to push plateswithpullhandles. Refer
Section18Signage fordetailsoftextsize,locationandcolourofinfill.

Strike Shield (Blocker) Plates

Externalbuildingperimeterfireexitdoorsand external buildingperimeterplantroomdoorstobe fitted with BOYD SS092
or equivalent brushed stainless steel, concealed fix blocker plates covering access to lock tongue and striker plate.

Striker Plates
Dead latch striker plates are to be used for mortice dead latches. Correct hanging of the doors is critical for the proper
functioning of the lock. All striker plates are to be installed in accordance with the manufacturer's instructions.

Welded striker plates are not acceptable. Verify after installation that the required dead latching function has been
met.

Roller Doors

Only quality Commercial graderoller doors androller shutters are to beused. Motorised Roller Door Operatorsshouldbe
consideredagainstfunctionalityand manualhandling perspectives.
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o o [
Building Security
Section 11 ofthe USP Design Standards and Guidelines (DSG) addresses Building Security. Ithasbeen masked from
general distribution and public view for security reasons.

This control measure does not diminish, limit or remove the obligation on the Project Coordinator
and Project to fully comply with the requirements of this section.

IfyourequireacopyofSection 11pleasecontact: Isimeli Uluilakeba, USP Chief Security Officer,on(679) 992 6663 or
email isimeli.uluilakeba@usp.ac.f]
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Structural Design

Standards

The current Australian standards shall be complied with except where a higher standard is called for in this document.

Preamble

Durability & Flexibility
It is expected that University buildings will have a life of well in excess of 50 years and the structural elements

shouldhave ahighlevel of durability particularly withregard to resistance to:

12.2.1
12.2.2
12.2.3
12.2.4

Deterioration and corrosion due to weathering and environmental effects.

Other factors which may increase long term maintenance

Flexibility for potential changes in occupancy loadings.
Provisionfortheinstallationofpenetrationsinfloorsandwalls for futureservice penetrations.

Written agreement is to be sought from the University on the extent of flexibility for changes of occupancy and the extent

of provision for future penetrations in floors and walls proposed by the structural consultant (at the commencement of

each project).

Serviceability
The structural elements are to provide a high level of serviceability for users. Vertical and lateral deflections shall not be

perceivable to users under normal conditions of occupancy.

Design Loads

The following information must be noted in tabular form on the structural drawings approved for construction:

12.2.5 Design superimposed dead loads
12.2.6 Design live loads including special areas such as compactus storage
12.2.7 Design windloads
12.2.8 Design bearing pressures for foundation material.
Load Bearing Walls

Theuse of internal load bearing walls is to be avoided where possible. All load bearing walls are to be clearly noted onthe

structural drawings. The use ofload bearing clay masonry wallsis prohibited.

Dimensions and Member Sizes
The dimensions and sizes of a structural member are to be noted on the drawings.

Heavy Loadings
Areas of floordesigned to supportheavy loadse.g. from compactus storage or equipment shall benoted and shaded on the

structural floor plans.
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Geographical Investigation

General
A Geotechnical investigation and report shall be mandatory for all new buildings. The investigation shall be
comprehensive and shall take account of all factors which could affect the design and serviceability of the building.

Flood Levels
The Geotechnical investigation shall address all issues relating to the effects of a flood onbuilding foundations,
fill platforms and road works where these items are below the 1974 flood level. Alsoreferback to section3.4.

Design Loads for Floors
General

Superimposeddeadloadsandliveloadsforfloorsshallgenerallybeinaccordancewith AS 1170.1 forthe proposeduse
oruses of the building. Some flexibility for future changes in occupancy should be considered and discussed with USP.

Refer to Section 2 Planning Controls.

Compactus Storage
Provision shall be made for compactus storage as follows:

In locations specifically nominated in the brief,
In all general office and administration areas in locations to be agreed with USP,
Thesizeofthe compactusshelvingandtheweightofmaterialstobestored shallbe confirmed with USP.

Library Stack Areas
The design live load for library stack areas shall be 6 kn/m2 for a maximum shelf height of 2.3 metres.

Special Use Areas
Designfloorloadsforspecialuseareasshallbedeterminedonanadhocbasisinconsultationwiththe USP.

Reinforced Concrete Members

Durability

Allreinforced concrete members shall be designed to satisfy the requirements for durability in Section 4 of AS 3600. All
members in above ground exterior environments at the Gardens Point, Kelvin Grove and Carseldine Campusesshall
asaminimumrequirementsatisfy the provisions for Exposure Classification B1.

Control of Cracking
Satisfy all therequirementsin Section 8,9 & 11 0f AS 3600 for control of cracking inreinforced concrete members to

amoderate level.

Floor Slabs — General
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The floor slab system shall be cost effective, serviceable and provide flexibility for installation of future service
penetrations. Refer also to Section 2 Planning Controls

Floor Slabs — Post Tensioning and Precast Floor Systems

Approvalmustbeobtained from USP priortotheadoptionofaposttensionedorprecastconcretesystem for floor slab
and beam construction. Ifapost tensioned floor system is used, as-constructed drawings showing the exact location
oftendons shall be provided to the USP. The location of tendons shall be accurately and clearly marked on the slab
soffits.

Thermal resistance (R-values) of the floor is to be >1.0m2 K/W.

Slip Joints
Provide adequate slip joints between suspended concrete slabs and beams and the top of masonry supporting
walls which are not connected to the slabs or beams with reinforcing bars.

Walls
Walls 12m in length or more must have a full height movement control joint. Where possible the joint should be
placedimmediately adjacent window or door openings and must be weatherproof.

Structural Steelwork

Corrosion Protection

All structural steelwork and connections exposed to the atmosphere or located in external masonry walls or wall cavities
shall as a minimum requirement be prepared and hot dip galvanised in entirety in accordance with AS4680. Cuttingand
welding on-site is not allowed without permission of USP. "Zinc stick" and cold galvanizing do not constitute
acceptable practice without USP approval.

Timber & Steel Framing

Steel framing is preferred over timber framing in order to achieve construction utilising termite resistant materials
(Refer 'termites' Section 6.3 - Floors and Floor Finishes).
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13 Not Used
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14 Acoustics

14.1 Regulatory Requirements

Authority and code requirements relevant to acoustic considerations with respect to University developments
include:

14.1.1 EPA Environmental Protection Policy (Noise) 1997

14.1.2 EPA Environmental Protection Amendment Regulation No 2 1999

14.1.3 BCC PlanningPolicies

14.1.4 Current Australian Standardsincluding AS 1035, AS 1045, AS1296,AS2021,AS2822,AS2436,AS 3671, AS
1191, AS/ANZ 1935, AS 2253 and AS 3671.
14.1.5 WH&S Act & relevant regulations

14.2 Scope of Acoustic Considerations

In the design of new buildings, or in the refurbishment of existing facilities, acoustic considerations may include:
14.2.1 External noiseintrusion
14.2.2 Noise generated within the building due to building services
14.2.3 Noise emissions from the building as they affect adjoining buildings or residents
14.2.4 Noise interactions between spaces and consequent privacy considerations
14.2.5 Acoustic quality of spaces such as speech intelligibility
14.2.6 Special acoustic requirements such as sound or video recording
14.2.7 Theacousticlimitations ofexisting building fabric when undertaking refurbishment works

14.3 External Noise Intrusion

Typical noise sources include:
14.3.1 Traffic noise (road, rail and/or aircraft sources)
14.3.2 Equipmentassociated with adjacent buildings and industrial activities
14.3.3 These types of intrusive noise can be classified as either:
14.3.4 Steady orpseudo-steady
14.3.5 Transient(e.g.aircraftfly

over) Thesetypesofnoise canbe quantified
as:
14.3.6 Steady noise is measured as the equivalent continuous measurement: LAeq.

14.3.7 Transientnoise ismeasured as the level exceeded for 1 percent of the time: LAO1.
Criteria apply over any one hour period during applicable hours (for University activities: 8am to 9pm).
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Limits of acceptable noise intrusion are listed below in Table 14.1.

Room LAe LAO1

Type q
OT5, OT6 (individual) office, OT7 (shared office) 37dBA 45dBA
OT1 to OT4 Senior staff (individual) office 37dBA 45dBA
Administrative/clerical office (open space), post graduate student areas 37dBA 50dBA
Counselling Office 37dBA 45dBA
Teaching Room 37dBA 45dBA
Lecture Theatre 32dBA 40dBA
Library 40dBA 50dBA
Video-conferencing Room 32dBA 40dBA
Corridors, Lobbies 45dBA 55dBA

Noise Emissions

Noise emissions canarise from building services or the functional activities of the space. This category includes
noise generated by associated activities (e.g. delivery vehiclesto aloading dock).

Noise of this type may impact on other buildings on or off campus.

Theacoustic characteristics of potentially affected adjoining buildings will need to be taken into account to determine
acceptable noise emissions from the proposed new building and its associated noise source(s).

Criteria for campus buildings: refer Table 14.1.

Criteria for adjoining (off-site) buildings and facilities: refer applicable statutory requirements.

Building Services

Theseincludenoisesourcessuchasfans, motorsandpumpsetc. Thenoisecanbetransferredtointernal useable
spaces by two mechanisms:

14.5.1 Air-borne noisetransmission
14.5.2 Structure-borne noisetransmission

Both mechanisms of transmission must be considered in the design, by the provision of appropriate sound insulation and
structural isolation.

Plantnoise can commonly consist of pronounced tonal components which add to the annoyance. Wherever suchtones
exist,themeasurednoiselevel shall be penalised by 5 dBA upwardadjustment(Adj).
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Noise from building services shall not exceed the following values: Table 14.2.

Room LAeq Adj

Type
OTS5, OT6 (individual) office, OT7 (shared office) 37dBA
OT1 to OT4 Senior staff (individual) office 37dBA
Administrative/clerical office (open space), post graduate student areas 37dBA
Counselling Office 37dBA
Teaching Room 37dBA
Lecture Theatre 32dBA
Library 40dBA
Video-conferencing Room 32dBA
Corridors, Lobbies 45dBA

The intention is to achieve a balance between the noise generated by building services and the noise intruding form
outside. Hencethelimitsspecifiedintable 14.1and 14.2 havethesame value forthe L..q parameter.

In a situation where there is no significant intruding noise, then the values in Table 14.2 can be increased. The

combined ambient noise level Lacq from external sources and from building services must not exceed the Adj criteria in
table 14.2 by more than 3dBA.

Noise Interaction between Spaces

The privacy achieved between two adjoining spaces depends on a number of parameters, as described in AS 2282. For
University buildings, the requirements can be simplified to two parameters:

14.6.1 The sound reduction between the spaces (Dntw)
14.6.2 The ambient noise of the receiving space (dBA)

The sound reduction is quantified by the weighted standardised level difference (Dntw). The ambientnoise is quantified
asthe equivalent A-weighted sound pressure level (Lacg).
The summation of the sound reduction and the ambient noise level in the receiving space gives the Privacy Rating:

PR = Dntw + dBA

Thenoise reduction between two spaces primary depends on the acoustical performance of the dividing partition,
generally expressed as the Weighted Sound Reduction Index (Ry). Apart from the partition selections, there
numerous other factors which influence noise reduction including:

14.6.3 Noise flanking paths viacommon ceiling voids, air-conditioning, ductwork and the like
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14.6.4 Noiseleakageatservicespenetrationsandunsealedgapsatwindowmullions,atpartitionheadsetc.
14.6.5 Weaker elements incorporated into the partition such as doors, windows, glazed highlights, glass fins etc.

14.6.6 Poor workmanship and departures from the documented design

14.6.7 The amount of sound absorption in the receiving space

TheDesignershallaccountforthesevariousfactorsintheselectionofparticulardesigndetailandinthe supervisionof
the installation. Atbest, the numerical value ofthe Dy could be expected to be 3 points lower than the Ry, rating as
tested in a laboratory.

The ambient noise within a building can vary considerably throughout the day as a result of changing activities
inside and external to the building, or resulting from changes in solar load affecting the operation of variable volume air-
conditioning systems. Different parts of thebuilding will also affect the ambient noise. For example, location remote
from plantrooms will generally have lower plant noise levels. Some of the new forms of air-conditioning such as the
chilled beam system have inherently low noise generation.

Theambientnoise levels specifiedin Table 14.1 represent the maximum permissible levels. Thereisno comparable
specification for a minimum level. When assigning an ambient noise level for use in a privacy calculation, the Designer
shall take due account ofthe lowestambient noise levels which are likely to occur in eachsituation.

Room Type

OTSs, OT6, OT7
OT1 to OT4

Ad Min
Counselling
Teaching Room
Lecture Theatre
Library

Video Conf Room
Corridor

OTS5, OT6 (individual) office,
OT7 (sharedoffice)

e8]
S
0
(9]
0
)
O
)
o)
S
O
S
O
)
o)
(o)
-
)

OT1 to OT4 Senior staff
85 85 85 90 90 90 90 90 90

(individual) office

Administrative/clerical ~ office

(open space), post graduate | 80 85 - 90 90 90 90 90 -
student areas

Counselling Office 90 90 90 90 90 90 90 90 80
Teaching Room 90 90 90 90 90 90 90 90 75
Lecture Theatre 90 90 90 90 90 90 90 90 80
Library 90 90 90 90 90 90 90 90 -
Video-conferencing Room 90 90 90 90 90 90 90 90 80
Corridors 70 70 - 80 75 80 - 80 -
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Acoustic Qualities of a Space
There are alarge number of acoustical parameters used to define and describe the acoustical qualities ofa space. Themost
commonisthemeasurementofreverberationtime: Rt,measuredinseconds(sec).
Rr for various spaces shall not be greater than those defined by Table 14.4:
Room Type RT
OTS5, OT6 (individual) office, OT7 (shared office) 0.6 to 0.8 sec
OT1 to OT4 Senior staff (individual) office 0.6 to 0.8 sec
Administrative/clerical office (open space), post graduate student areas 0.6 to 0.8 sec
Counselling Office 0.6 to 0.8 sec
Teaching Room 0.6 to 0.8 sec
Lecture Theatre 0.6 to 1.0 sec
Library 0.4 to 0.6 sec
Video-conferencing Room 0.3t0 0.7 sec
Corridors 0.6 to 0.8 sec
Other considerations include:
14.7.1 Rear wall echoes in lecture theatres
14.7.2 Standing wave or room modes in recording or practice studios

14.7.3 Flutter echo in performance spaces

These acoustical issues must be evaluated and addressed on a project-specific basis using a specialist acoustic
consultant as required.

Construction Noise

Construction activities inherently produce noise. The levels of noise and their intrusiveness are generally most
significant during the early stages of a new project (e.g. excavation and rock breaking) and diminish as the project
advances.

Given the intensive nature of campus development, construction noise can be a significant impact on adjoining
university buildings. Designers must consider the potential noise impacts of design options (e.g. extrabasements extend

the excavationperiod and the likely duration ofnoise impacts).

Asaminimum,compliance with AS 2436 isrequired.
Particular considerationsinclude:
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14.8.1 Timing/programming of noisy activities to avoid student teaching hours
14.8.2 Choice of excavation technologies

14.8.3 Logical and sensitive site layout and sequence

14.8.4 Choice of construction equipment

14.9 Minor Works Projects

For minor works projects where no specialised acoustic considerations are expected to apply (as designated by the USP
Project Manager), a USP document (AC000 003 00A) "Designated Minor Works Standard Acoustic Details"* will be
provided for guidance on acoustic requirements.

4 Appendix - 14 — Designated Minor Works, Standard Acoustic Details, Dated 1 Oct. 2002
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Painting
General

Scope:
This section of the Standards describes the University's painting & surface finish requirements.

Considerations:
Provide coating systems to substrates as follows and as scheduled

15.1.1 Consistent in colour, gloss level, texture, and dry film thickness

15.1.2 Free of runs, sags, blisters, or other discontinuities

15.1.3 Paint systems fully opaque

Clearfinishesattheleveloftransparency consistentwiththeproduct fullyadhered

15.1.4 Resistanttoexpectedimpactsanddamage fromexpecteduse

15.1.5 Resistant to environmental degradation with the manufacturers stated life span

15.1.6

15.1.7

15.1.8

15.1.9

Minimise the impact on the quality of indoor atmospheric health by using a low or no Volatile Organic
Chemicals (VOCs) product where possible

Minimise heatabsorption and temperature in the surroundingarea(e.g. by using highly reflective or low heat absorbing
paint)

Minimise impact on the environment through responsible manufacture and using lower amounts of oil, titanium
dioxide and otherchemicals potentially damaging to the environment

Environmentally responsible methods are to be used consistent with those promoted by GreenPainters® and
standards organisations listed below.

APAS and other Standards
All paint types or protective coating systems specified in project paint systems shall conform to the appropriate
APAS specification. http://www.apas.gov.au/

Where the building is subject to Green Star ® accreditation stringent compliance is required to the conditions of Green
Building Council of Australia specifications for paints and substances used. Registers of paintsand substances used must
be kept and submitted to relevant parties. (See Green Building Council of Australia: http://www.gbca.org.au)

Low VOC and environmentally friendly products are accredited and/or assessed by Good Environmental Choice
Australia http://www.geca.org.au and Ecospecifier http://www.ecospecifier.com.au.

APAS is administered by CSIRO's Manufacturing & Infrastructure Technology Division [CMIT]. APAS tests and
certifiespaintsandcoatingstoensuretheymeetstringentperformancespecifications. Thebasisofthe APAS schemeis The
APAS List of Approved Products containing more than 2000 approved paint and related products. It is a
comprehensive guide forspecifiers. Paintproductsareapprovedagainstthesespecifications and are to be produced only
in APAS approved manufacturing plants.

APAS is active in environmental and occupational health and safety, including setting limits for volatile organic
compounds (VOCs)inpaintsandcoatings. A recentreductionstrategy sets VOC limitsreduction
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targets for the paint manufacturing industry on environmental air quality by 201 1. See section 1.1.3 - Green Paint Selection

APAS has withdrawn approval for many products containing lead, chromates and other toxic ingredients over the
years and specifiers should monitor paints or coatings approval status.

All paint types or protective coating systems specified in project paint systems shall conform to the appropriate
APAS specification. http://www.apas.gov.au/

Standards
The following Australian/New Zealand standards are referred to in this section for compliance where appropriate:
|AS 1530|Methods for firetests onbuilding materials, components and structures.

AS/NZS 1580| Paints and related materials - Methods of test

AS 1627 Metal finishing - Preparation and pre-treatment of surfaces

AS 1851.7 Fire Doors

AS/NZS 2310| Glossary of paint and painting terms.

AS/NZS 2311 | Guide to the painting of buildings

AS/NZS 2312 | Guide to the protection of iron and steel against exterior atmospheric corrosion.

AS 2700 Colours for general purposes.

AS 3750 Guide to Properties of Paints for Buildings - Introduction and list of Guides
AS 3750 Paints for Steel Structures - Introduction & List of Standards

AS 4025 Paints for Equipment [including ships]

AS 4049 Paints and related materials - Pavement marking

HB 73.1 Handbook of Australian Paint Standards [ General]

Paint Selection
Preference shall be given to selection of paint that complies with the APAS program to reduce Volatile Organic
Compounds [VOCs] in Australian manufactured paints.

VOCs negatively impact on indoor air quality through emissions during application, during and after curing. These
emissions may impactonindividual healthand well being, including personal allergic reactions, aggravation of pre-
existing medical conditions e.g.: asthma.

Manufacturers provide current information of aspects of their paints and other building/surface preparation products.
Low i.e. less than ten percent Volatile Organic Compounds (VOCs) or no VOCs are required. Ecospecifier and
Good Environmental Choice Australia have information on a range of environmental attributes including

potentially hazardous ingredients of products they have assessed.

Submission
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The proposed brand(s) of paints and paint lines in the tender shall be specified in accordance with the University
Paint system. See Section15.5

15.1.10 The Contractor or specifier shall provide, on a representative portion of substrate(s), 1 m2 samples ofeach ofthetotal
coating systems which meet the specified requirements for colour, gloss and texture as per the University paint
system.

15.1.11 Thephysical and chemical properties of proposed paints or coating systems shall be assessed against AS/NZS 1580and
any otheraboverelevantstandard fortechnical & functionalsuitability.

15.1.12 PaintsshallnotbeaSchedule 1 or3 paintwithinthemeaningofthe UniformPaintStandard [UPS], which forms part of
the Standard for the Uniform Scheduling of Medicines and Poisons [SUSMP] and which is issued by the
National Health and Medical Research Council [NHMRC]. http://www.tga.gov.au/ndpsc/paintgui.pdf

15.1.13 Paintsclassified as either Schedule 1 or 3 shall not be used in human contact areas or applications as prohibited by UPS

e.g.: roofs or surfaces to be used for the collection or storage of potable water. Refer to http://www.anztpa.org

15.1.14 High performance paints - submit the manufacturers’ specifications for each system using two-pack or other high
performance paint.

Health, Safety & Environment - MSDS
ProvideaMaterial Safety DataSheet(MSDS)foreachproposedpaintorpaintlineaspartofthesubmission.

A full set of MSDS for final paint system shall be provided to and held by the Contractor on site during construction
andmustbeavailable forinspectionby USP Superintendentorclientuponrequest.

Health Risk Management

Careful assessment must be taken in the planning of painting jobs, of the impact on indoor air quality,[ including
readiness of HVAC systems to adequately ventilate areas] and the potential effects on University staff in remaining in
occupied areas during painting, or when moving them into newly painted work areas. Strong odours and off gassing of
curing paint surfaces may induce health symptoms such as asthma, sensitivity or headaches in some individuals.

Appropriate precautions must be taken in planning to remove or protect persons from paint product vapours or
preparation dusts.

These include but are not limited to:
15.1.15 Carefulselectionandassessmentofsaferpaintproductstominimise potentialhealtheffects.[Select Low VOC paints
where available].
15.1.16  Painting tasks scheduled - out of hours
15.1.17  Relocation of staff for duration of project [larger projects].
15.1.18 Alter working arrangements for known sensitised or allergic individuals e.g. work from home, other non-affected
area.
15.1.19  Ensure all paint containers remain sealed and when brushes are soaking.
15.1.20  Cleanup any spills promptly to reduce vapour load in indoor environments.
15.1.21 Remove doors or other movable structures to external open air spaces to paint and cure before reinstalling or
rehanging if possible.
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15.1.22 Ensure paint vapours and preparation dusts do not enter HVAC systems or adjacent buildings - tradespersons to
locate painting activities away from air intake areas and natural building airflow corridors e.g. automatic doors.

15.1.23 Empty drying paint cans shall be resealed and with other paint debris, removed from the site immediately upon
completion of the painting session to avoid paint vapours accumulating in indoor spaces.

Environment Care
Contractors shall practice water saving work techniques wherever possible.

This may include:
15.1.24 Minimise washoutofrollersbystoringovernightincleanplasticbagsorspecially designedroller covers to
continue use
15.1.25  Storebrushesinabucketofwater overnight, spin water outnext day and continue use
15.1.26 Paintor paint waste shall not be put down stormwater drains or sewers. Small amounts ofunwanted paintshouldbe
brushedoutonnewspaper,allowedtodry,andthenplaced innormal waste
15.1.27  Larger projects should use a paint waste water recycling systems

Inspections
Contractor shall give the University project manager sufficient notice to allow inspections as required at the following
work hold points:

15.1.28  Completion of preparation of surfaces

15.1.29  After application of prime or sealer coats

15.1.30  After application of undercoat

15.1.31  After application of each subsequent coat

Asbestos in Substrates

The University maintains an Asbestos register which lists the known or suspected locations of asbestos materialsin
existing buildings or structures. Contractors must consult this Register, prior to planning or undertaking surface
preparation in existing University work areas or where the presence of asbestos is otherwise suspected.

No construction work shall proceed until the Superintendent confirms asbestos material is not present or has been
properly removed and scientific testing confirms this state.

Work undertaken to remove asbestos material prior to painting must comply with the Qld WH & S Regulation
1997 and National Code of Practice for Safe Removal of Asbestos.
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15.2 Paint Materials

Brands

Only first quality lines from approved manufacturers shall be used. Approved manufacturers are:

15.2.1
15.2.2
15.2.3
1524
15.2.5

Dulux
Taubmans
Bristol
Wattyl
Resene

SikkensOther APAS approved paint products may be considered for use, but only after documented agreement
and full assessment by the University Project Manager for eco friendly, functional and technical suitability.

Containersofpaintmaterialsspecifiedby APASnumbersshallbelabelledassuchbythemanufacturer.

Materials
Contractorsshallbeinformedthatsecondary orsubstitutedbrands/genericlinesarenotacceptableto USP. Paintbrandsor

paintlinesshallnotbechangedwithoutdocumentedapprovalofthe Superintendent.

Paints and/or colours from different manufacturers shall not be combined in a paint system.

Colours shall be from manufacturers' standard range. Variation by tinting to the standard palette shall only be by the
manufacturer or supplier unless otherwise approved.

Gloss Levels
'Flat', 'low-gloss', 'semi-gloss', 'gloss' and 'full-gloss' as per AS/NZS 2310 and AS/NZS 2311, or other relevant AS/NZ
standard.

Primers, Sealers, Undercoats
Ensure that primers, sealers and undercoats are suitable for the substrate and compatible with the finish coat and each

other.

Except for stains and other clear or translucent finishes each coating shall be of a noticeably different tint from the
preceding coat.
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Workmanship

Area Preparation
As per relevant sections AS/NZS 2311 and AS/NZS 2312

Ensure the work of all other trades is complete as far as is practicable within the area to be painted, except forinstallation
offittings, floorsandingandlayingflooringmaterials,beforecommencingtopaint.

Deliver paint containers to the site in the manufacturers labelled and unopened containers.
Painting shall not be done in dusty conditions, or in unsuitable weather such as when the relative humidity exceeds 85%,
or when the surface temperature of the substrate is less than 100C or more than 500C, unless the paint is suitable and

recommended for such conditions.

Beforepainting inany section ofthe projectbegins, ensure theareais cleaned outand protected against dust entry or
sources of paint contamination.

Dropsheetsandmaskingshall be specified and usedto protect finished work or other surfacesliable to damage during
painting. Any accessories or surfaces that are damaged directly or indirectly as a result of painting shall be repaired or
replaced by the contractor. Cleaning of areas where paint has fallen should not allow the paint to enter drains, sewers or

areas ofnatural drainage / waterways.

Specialcaremustbetakeninprotectingitemswhichremainintheareaorwhichcannotbemovedforthe duration of
the job e.g. computers, desks and furniture.

Paintshallbemixedandappliedinaccordance withthemanufacturer'srecommendations. Paintshall
notbemixedinareas oronsurfaces liableto damage fromspillage.

Door furniture, switch plates, light fittings, pin boards, whiteboards and shelving and the like shall be removed
before painting, and replaced on completion.

15.3.1 Identifying fire doortags or barcodes on the stile of a fire door must not be removed or painted over at any time. There

items must be painted around.

During preparation of surfaces, painting and inspection, light levels shall be maintained such that the luminance
(photometric brightness) of the surface is at least equal to that produced under daylight and/or maximum permanent
artificial illumination conditions.

Putty or fillers may be stained to match the colour of the substrate.
Theareasinwhich paintingis tobedone shall be adequately ventilated either through natural ventilation
e.g. open windows, or use of functioning HVAC systems. In or near occupied areas, arrange for continued HVAC

ventilationuntil paintingis completedtoaidindilutionand dispersal of paintodoursand vapours. Refer section 1.1.5
- Health, Safety and Environment
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Paintandrelated materials shallbestoredand preparedintheareaassignedbythe projectmanagerto comply with QId
Dangerous Goods Safety Management Act & Regulations 2001.

Precautions shall be taken to prevent fire and accumulation of solvent vapours through paint-soiled rags or empty drying
containersorotherwaste. Theseshallberemovedattheendofeachday'sworkorstoredin sealed metal containers.

Marks, paint spots and stains shall be cleaned off throughout the work area as soon as possible; maintaining and restoring
damaged surfaces to their original condition.

Where necessary for aesthetic reasons, damaged paintwork or misses shall be touched up only with the paint batch
used in the original application.

Equipment
Refer to relevant sections AS/NZS 2311 and AS/NZS 2312 where appropriate, and other related standards or WH & S
legislation as applicable.

Painting equipmentand ladders, planks and other plant shall be appropriate and properly maintained by the Contractor.

Conventional or airless spray equipment must be of an appropriate capacity so as to satisfactorily atomise the paint being
applied. Spray equipment shall be fitted with the correct nozzle/tip assembly to avoid the need to thin paint beyond the
maximum amount recommended by the manufacturer. The air supply shall be free from oil, water and other
contaminant.

Wet Paint Notices shall be placed conspicuously and not removed until paint is dry, unless approval is given and access
isrestricted to all persons except painting staff.

Application
Refertorelevantsections AS/NZS 2311 and AS/NZS 2312 where appropriate, and otherrelated standards as applicable.

Paint and related materials shall be applied in accordance with the manufacturer's recommendations. The application of
thinned prime or seal coats, consistent with the paint manufacturer's recommendations, and whichmaybenecessaryon
poroussurfaces, orofanyadditional finishing coatsnecessary toachieve the required colour, opacity, texture or film

thickness shall be at the contractor's expense.

Thestandard of workmanship withregardtofinal colour, glossandtextureshallmatchthe sampleareas specified.
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Substrates

Substrate Preparation
Refertorelevantsections AS/NZS 2311 and AS/NZS 2312 where appropriate, and other related standards as applicable.

Substrates shall be properly prepared to receive the specified paint systems.
Preparation shall include, butnotnecessarily be limited to:

Clean down and remove oil, grease and loose foreign matter, including laitance, efflorescence, moss, lichen, dirt and
corrosion products, in a manner which causes neither undue damage to the substrate nor damage to, or contamination
of, the surroundings.

Mould and other fungal presence must be treated according to Australian Mould Guideline -AMG-2005 -1 by
recommended mouldremediationmethods and by trained and accredited mould remediatorsinsevere cases.

Forglossy surfaces, adequately scuffand/or solvent or chemically etch as appropriate to provide satisfactory adhesion for
subsequentpaintcoats. Optonly forsubstances free ofhazardousand carcinogenic substances with aslow a VOC content
as possible.

Minimal amounts of recycled water only should be used where cleaning with water is required. Green cleaning
products that do not contain potentially hazardous ingredients and are readily biodegradable should be used. (See
those recommended by Good Environmental Choice Australia and Ecospecifier Australia). Excess suds and other
materials generated such as paint scrapings, fines, residual paintand dirt likely should be collected and/ be prevented from
entering natural drainage, stormwater or sewer system. Any material suspected of containing hazardous substances (e.g.,
asbestos or lead) must be disposed of as regulated waste.

Fill cracks and holes with fillers, sealants or grouting cements as appropriate for the finishing system and substrate,and
sand smooth. Againlow VOC and non-hazardous products should be used.

Unless otherwise specified, ensure that surfaces are cured and dry before painting commences.
Apply the first coat of paint immediately after cleaning and before contamination of the substrate can occur. Where
contamination of intermediate coats occurs, clean in accordance with the coating manufacturer's recommendations

and to the Superintendent's approval, immediately priorto over-coating.

Moisture Content of Substrate
Refer to AS/NZS 2311 relevant section

At time of priming, test the substrate with a moisture meter if required.

Metal Surfaces Preparation
Refer to AS 1627, AS 4025 as appropriate to the requirements of the specification.
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Iron and Steel Surfaces
Ensure removal of weld spatter, slag, burrs or any other objectionable surface irregularities.

a) | Degreasing: to AS 1627.1, by solvent or alkaline cleaning.

b) | Hand orpowertoolcleaning:to AS 1627.2 or.7respectively. A final surfaceatleast equal to
preparation grade 'St2' of AS 1627.9 shall be specified.

¢) | Abrasiveblastcleaning: to AS 1627.4, to the class specified in the specified protective treatment.
A surface roughness appropriate for the specified treatment shall be specified.

Masonry, Plaster and Cementitious Surfaces

a) | Concrete and Masonry: Before application to very smooth concrete, brick or masonry, specify
acid etch, grind, or abrasive blast to the surface as appropriate to provide a suitablekey forthe
subsequently applied coating and to remove laitance. Loose friable matter shall be removed
before filling surface discontinuities.

b) | Set Plaster and Fibrous Plaster Surfaces: Solvent-borne paint or other impervious coatings
shall not be applied if the moisture content at the surface, tested with a moisture meter,
exceeds 12%.

Timber Surfaces
15.4.1 Largeresinousknots and decayed areas shall be cut out and replaced with sound timber.
15.4.2 Remove any defective putty and punch nails.
15.4.3 For painted surfaces, spot prime small knots, cracks, open joints, holes and bare timber with specified wood
primer.
15.4.4 Fill as necessary with polymeric fillers or oil-based putty, which in the case of clear or lightly pigmented
finishes, shall match the substrate.
15.4.5 Use appropriate inert fillerifthe finish is a two-pack epoxy or polyurethane.
15.4.6 Dressedsurfacesshallbelightlysandedinthedirectionofthewoodgrainwithappropriategrade 'free cut paper' and
powdery deposits removed.
15.4.7 Onecoatofwoodprimertotheback ofexternal fasciaboards, timber doorand window frames, bottomsofdoors,
associatedtrimsandglazingbeadsshallbeappliedbeforefixinginposition.

15.5 Paint Systems

All paint types or protective coating systems specified in project paint systems shall conform to the appropriate
APAS specification. http://www.apas.gov.au/

Selected paint systems will be applied in accordance with the manufacturer's written specification.
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16 Circulation and Access for People with
Disabilities

16.1

General

Achieving equitable access requires understanding and applying all factors that can affect accessibility. The concept of
Process of Access recognises the essential and sequential links between accessible information, transportation, public
domains, outdoor areas, and the built environment. These guidelines define accessibility in the built environment in line
with the definition found under Article 9 of the Convention on the Rights of Persons with Disabilities (CRPD), which
means everyone should be able to: ‘Reach all places, use and work their way around the built environment without
assistance’.

In developing countries, this means accounting for local conditions and standards. It also means using appropriate and
affordable materials and practices.

Accesstothebuildings and facilitiesunder the control of the University, and provisions for people with disabilities,shallcomply
with the requirements of the relevant building legislation, in particular the National Building Codes or Building Codes of Australia
(BCA). The BCA prescribes a minimum standard of provision to be in accordance with Australian Standard AS 1428.12000. Where
appropriate, every effort should also be made to incorporate the requirements of AS 1428.2 - 1992. In addition, some aspects of
AS1428.4notedherein and the Draft Access Code for Buildings may be required to be complied with. Should the Draft Access Code
be adopted during the life of this document USP compliance will commence from the date of enactment. USP will make the final
determination of the extent of non-statutory provision of facilities for people with disabilities to be provided within building projects.
This decision will only be made following consultation withthe University of the South Pacific (USP) Manager Disability and
Resource Center (DRC) and theManager Design, Estates and Infrastructure (E&I).

In the context of University facilities, work surfaces may mean, for example, office work desks, teaching room table
accommodation, lecture theatre seating/accommodation or laboratory benching. Where work surfaces are provided for wheelchair
users, dimensions shall be generally to those required under AS 1428.2 Clause 24. Refer Section 19 Teaching Spaces.

Following the specific guidance under the four headings provided in this section will result in a secure and

accessible environment within and between buildings and in outdoor environments. This will promote opportunities for
greater mobility and result in increased social and economic independence.

This guidance is grouped under four design requirement headings:
e sensory, including tactile warnings, guide ways and information

e outdoor environments, including obstructions, signage, street furniture, pathways, kerb ramps, pedestrian
crossings, and parking spaces.

o horizontal access, including doors, entrance areas and lobbies, corridors, handrails and railings, bathrooms and
toilets

e vertical access, including ramps, lifts and stairs.

16.2Sensory Accessibility

This section deals with sensory accessibility design requirements. Accessible information and communications is
important for everyone, including people with low vision and blindness to navigate physical spaces. This involves a
consistent and continuous guiding system that includes tactile:

e  warnings
e guide ways
e information.

Lighting and good signage is an important aspect in providing a safe and secure environment, particularly for people with

disability.

Communication within the environment is important. Adequate lighting allows for signage to be read. It is also necessary
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to enable people who use sign language or visual cues in speech to see their communication partners. Emergency
communication systems must have both auditory and visual cues.

Outdoor Environment

This section deals with the design requirements of accessible outdoor environments, including outdoor areas, open
spaces and recreational areas. It covers obstructions, signage, outdoor furniture, pathways, kerb ramps, pedestrian
crossings, and parking spaces.

Obstructions
Obstacles, protruding elements and anything else obstructing the path of travel should be removed or relocated.
This includes:
e overhanging obstructions, such as electric cables, light fixtures, signs and vegetation
o fixed objects on pathway surfaces, such as bollards, garbage bins, poles, trees and other outdoor furniture
e unfixed objects on pathway surfaces, such as A-frame signs, commercial street furniture, planting boxes
e  spaces below ramps and stairs.

Ideally obstructions need to be relocated from pathway surfaces and outside the path of travel in a continuous line. The
recommended minimum width for a clear path of travel is 900mm, with a minimum clear height of 2m.

Guidelines to consider:

If obstructions cannot be relocated this way, they need to be clearly detectable which means they must:
e be a vertical shape rising from the pathway surface
e be placed on a 100 mm raised platform where possible

e have tactile markings on the ground around the obstacle with a minimum 30% luminance contrast to surrounding
surfaces.

e overhanging obstructions should be mounted at a minimum clear height of 2m
o fixed objects should be clearly identified with contrasting durable colour marking strips

e distance between bollards should be minimum of 1 m and have a regular vertical shape without protruding
elements

e spaces below ramps and stairs should be blocked completely by protective rails, raised kerbs or marked with a
tactile surface.

Signage
Signage includes direction signs, emergency and hazard warnings, information notice boards and location signs. It must
be clear, easy to read and understand, properly lit at night, visible and well located.

Guidelines to consider:
e sign surfaces should prevent glare and be of durable weather-resistant material
e  colours should contrast with the surrounding surface to avoid confusing people with low vision and blindness

e colour combinations should be red and green or yellow and blue to avoid confusing people with low vision and
blindness

e letters should be sized in proportion to the reading distance

e International Symbol of Access symbol should be used where appropriate (for example, in parking and toilets for
people with disability).

The height of characters in signs for varying viewing distances should be determined in accordance with ~ Table 1:

Table 1:
Height of Letters
Required Viewing Distance (m) Minimum Height of Letters (mm)
1.5 5
1.8 6
3.0 10
3.6 12
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4.5 15
6.0 20
7.5 25
15.0 50
25.0 80
35.0 110
40.0 130
50.0 160

Note: Text height is based on the lower case of the words.

e  All text consisting of single words or group of words, should begin with an upper-case letter and continue with
lower case letters (sentence case)
o  All text must be arranged with left alignment. Signs with a single word may be centre justified.

Graphical Symbols: -
The size of graphical symbols or pictographs should be based on the intended viewing distance and determined
in accordance with Table 2.

Table 2:
Sizes of Symbols

Viewing Distance (m) Size (mm)
Upto 7.0 60 x 60
7.0to0 18.0 100 x 100
Above 18.0 200 200 to 450 x 450

Note: Dimensions above refers to the minimum size of the Symbol of Access

Arrows must be located on the side of the sign to which they are pointing, that is, arrows pointing left must
be on the left and arrows pointing right must be on the right.

Colour Contrast: -
All characters and graphical symbols must: -
e be glare free
e have colours and tones that contrast with the following background:
- within the sign and
- with the surrounding or substrate

e To enable a sign to be located on both light and dark backgrounds or for corporate signage where the colours
cannot be changed, a contrasting border should be placed around the sign.

e  The sign must not have any sharp edges and if fitted into a frame, the frame must not have any sharp edges.

e Illuminated clear glass or acrylic signs with coloured etched legends are not acceptable for legibility reasons.

e Signs indicating washrooms for different sexes should have clear and simple symbols or words, preferably with
colour distinctions between male and female e.g., blue for male and pink for female.

Location and Height of Signs

e  Signs should be located where they are clearly visible to people who are walking, standing, or seated.

e Signs to amenities must be mounted on the wall next to the latch-side of the door at a distance of SO0mm to 100mm
from the door jamb to the side of the sign, as shown on Figure (i). They must NOT be mounted on the door as
the sign might not be visible when the door is open. Where there is no wall space to the latch-side of the door
including double-leaf doors, signs must be placed on the nearest adjacent wall.

e The centre line of the sign must be at a height of 1500mm above the floor level where they can be read equally
by a standing person, or a person with visual impairment who needs to touch and read the tactile information on
the sign.
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e  Where signs would not be visible in a crowded situation, they should be suspended from the ceiling or projected
from walls at a height of at least 2000mm above the floor level. Suspended signs should be avoided as they are
not within the field of vision for some persons with visual impairments.

Jefeseaeo se-100 L L
(a) Example of Signage at Male Toilet (b) Example of Signage at Accessible Individual Washroom
Figure (i)
Refer AS 1428.1 Section 14 Acoustic and Section 18 Signage.
16.3.3 Outdoor Furniture
This section deals with outdoor furnitures which includes bus stops, fixed benches, garbage bins, lamp posts,
planter boxes, sign boards, vending machines, and water fountains.
Commercial outdoor furniture includes A-frame signs, planter boxes, stalls, tables, unfixed chairs and vendor
carts that are adjacent to travel paths. This type of furniture is usually privately owned by businesses or individuals.
Guidelines to consider:
® position to allow for hazard-free passage of all people
e install at regular intervals to provide sensory cues to those with low vision and blindness
® identify location with textural changes in footpath surfaces
®  mount outlets and controls, vending machines and water fountains, 850mm to 1m above the ground to enable

access and ease of use

® install seating at regular intervals (100m to 200m) and at prominent public facilities, such as bus stops,
and washrooms, to enable rest opportunities

e install level seating areas outside main circulation pathways, including spaces for wheelchairs

® install adequate garbage bins to minimise dumping of rubbish that can obstruct pathways and increase pollution and
hygiene hazards

® allow recesses (designated refuse areas) for unfixed rubbish containers, such as skips, so they are not informally located
on the path of travel

relocate commercial outdoor furniture outside the path of travel

include in permits issued for commercial outdoor furniture the boundaries needed for clear paths of travel, such
as required circulation paths adjacent to a restaurant area.

Drinking Fountain

ReferSection 9 Furniture and Fittings forthe dual fountaintype servingablebodiedand PWD users. Install a gully trap adjacent
toserve the unit. A pressure reduction valve shall be fitted to allow easier push button action.

At least one Accessible chilled water drinking fountain shall be provided wherever drinking fountains are provided.

16.3.4 Pathways
Pathways include paved and unpaved footpaths. They must be safe for all users, particularly people with low vision and
blindness or mobility disability. Hazardous pathways are those that:
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are uneven and/or unpaved

have holes

are of poor quality

are not wide enough

have many steps and/or changes in level.

Guidelines to consider:

clear of all obstructions

seal or upgrade unpaved footpath surfaces, where possible, since these often become hazardous in adverse weather
conditions

construct slopes that do not exceed a gradient of 1:20

for slopes that exceed 1:20, install ramps and allow for landings with minimum dimension of 1m x 1m every 9m,
to enable rest opportunities

use smooth, continuous, non-slip and even surfaces for all pathways

install a guide strip comprising a tactile line in a colour that contrasts with the pavement for people with low
vision and blindness

install tactile tiling on pedestrian routes of travel, with a minimum 30% luminance contrast to adjacent surfaces
place tactile tiling at pedestrian crossings and around obstructions that are difficult for people with low vision and
blindness to detect

avoid stepped kerbs or, if required, ensure they are between 70mm and 150mm high

place drains, grating and manholes outside pedestrian pathways to avoid potential changes in pathway texture and
height

cover all drains, gratings and manholes for safety, ensuring covers are level with the path surface and have narrow
grid patterns choose plant varieties carefully, avoiding, for example, thorny and poisonous plants and plants that
drop seeds and leaves.

Footpathsshould provide acontinuousaccessiblepathoftravel toorwithinabuilding providing accesstoall facilities and should not

incorporate barrier (e.g., step, stairway etc.) Footpaths shall comply with AS1428.1 — 2009 and subsequent amendments Tactile

indicatorsshouldbeincorporatedasspecifiedin AS1428.4.

16.3.5 Kerb Ramps
Kerb ramps can include a small ramp built into the footpath to ease passage to the street. These are especially helpful for
people with disability but also for cyclists, pedestrians with baby carriages and other groups. Well-designed kerb ramps
enable people to deal with the level changes between pathways and street or building entrances with minimal disruption.

Guidelines to consider:

position out of the line of pedestrian flow

install in accessible car parking areas, at drop-off zones at main building entrances, at pathways with high usage
and at street intersections

position away from places where water might accumulate

allow minimum width of 1m and maximum slope of 1:10 (maximum 10mm lip where the kerb meets the lower
pavement)

choose construction material texture that distinguishes ramps from main paths
choose construction material of a contrasting colour to guide pedestrians with low vision and blindness.

Pedestrian Crossing

Pedestrian crossings are also known as zebra crossings. They facilitate the safe and independent crossing of roads.

Guidelines to consider:

use a colour that contrasts with the road and surrounding kerbs to avoid confusing people with low vision and
blindness

identify kerb ramps with tactile markings to alert pedestrians of potential hazards or danger in level changes and
traffic

install traffic control signals that have appropriately located push buttons, audible and visual signals and time
intervals for people who cross slowly

install guide strips leading pedestrians to traffic light push buttons, for security and guidance
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provide a coloured tactile marking strip on traffic islands

raise crossings to the same level as the pathway so those using a wheelchair do not have to struggle with
differences in height (raised crossings also act as speed bumps for approaching vehicles)

introduce other traffic calming measures, such as speed bumps, to increase safe crossing for vulnerable groups.

Parking includes parking spaces and drop-off zones. Parking problems faced by people with disability include no or too
few spaces, spaces that are not wide enough and/or spaces located too far from a main building entrance. Drop-off zone
problems include no specified zones or poorly located zones.

Guidelines to consider in designing Parking Spaces:

provide one disability-reserved parking space for every 50 general parking spaces, noting that some municipalities
require more than this

locate disability-reserved parking spaces no more than 50m from a main building entrance
design parking spaces for people with disability that are a minimum width of 3.2m (preferably 3.6m) with an
adjacent minimum 2.4m wide shared space for wheelchair transfers

provide same-level access from disability-reserved parking spaces to kerb ramps and pedestrian pathways where
possible.

Guidelines to consider in designing Drop-off Zones:

design at a minimum 3.2m wide for ease of mobility and safety

make parking spaces for people with disability wide enough to accommodate two cars

provide at transport stops, such as bus stops

position within 30m of accessible building entrances to reduce the need to travel long distances
provide shelter with seating facilities for weather protection

provide kerb ramps to negotiate changes in level from parks to footpaths

provide clear signage to reduce potential for confusion

provide tactile guide strips for improved security and safety

consider installing bollards to define zones.

16.4 Horizontal Circulation
This section deals with horizontal accessibility design requirements. This covers building elements with ~ horizontal

access such as
[ ]

doors

entrance areas and lobbies
corridors

handrails, and railings
amenities.

16.4.1 Doors and Hardwares

Accessible doors include doors a person can operate in a single motion with little effort. They should NOT:

be too narrow

have incorrect hinging

be heavy and hard to operate

have an incorrect door swing direction.

Design Consideration (Accessibility for the Disabled — A Design Manual for a Barrier Free Environment — United
Nations Enable)

Power-operated doors are the best for people with disabilities. The activator system should be automatic or
placed within easy reach.

An accessible door should have the following features: a sign, a door handle, an extra pull handle, glazing
and a kick plate.

Door Types:-

Automatic doors: - Can be of the sliding or swinging type. In general sliding doors are preferable to swinging doors
(fig. 1) (fig. 2).
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e Automatic doors are useful when traffic is heavy.

e  Automatic doors should have an adequate opening interval. -Guard-rails can be installed near double-swinging
doors to indicate a door-opening area and to prevent people from being hit by the door.

e Pivoted doors: - Pivoted doors should swing away from the direction of travel wherever possible.

o Sliding and folding doors: - Manual sliding and folding doors are recommended for narrow spaces not heavily
used by the public
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Folding door

Door Closers suited to the application should be adjustable to the least closing force required. Ensure that closers are adjusted to the
lightest closing force necessary for satisfactory operation. Two-way swing doors maybe approved whereappropriate.

Kick Plates on PWD Toilet Doors:
Provide stainless steel kickplates - refer Section 10 Doors. Ensure door grilles are NOT provided in PWD doors.

Refer to Section 10 — Doors, Hardware, and Locks fordetailsof PWD requirements forthese spaces.

16.4.2 Entrance Areas and Lobbies
Entrance areas and lobbies should be accessible, easy to find, well-lit and supported with clear and consistent signage.

Guidelines to consider when designing Entrances: -

o make at least one entrance, preferably the main one, accessible by people using wheelchairs

e connect accessible pathways to accessible indoor and/or outdoor parking areas, drop-off areas, local public transit
stops and public footpaths

e provide adequate covered space in front of entrances for shelter and protection from adverse weather conditions

e paint entrance doors in a colour that contrasts with surrounding surfaces

e provide lighting at entrances and along accessible pathways.

Guidelines to consider when designing Lobbies: -

e place reception desks in clear view of entrance doors

o make lobbies accessible for people using wheelchairs and provide enough space for wheelchair maneuvering

e construct counters 850mm + 20mm high for ease of mobility and engagement with staff or communication items
like telephones

e provide access to facilities such as mailboxes, public telephones and water fountains, with controls
850mm to 1.1m high

e provide public seating outside main circulation paths so people can engage socially, rest or wait

e choose furnishings of colours that contrast with the floor and surrounding walls for easy maneuverability

e provide at least 10% of seats with backs and armrests for adequate rest support.
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16.4.3 Corridors: -
Corridors need to be well lit and unobstructed.

Guidelines to consider:

make length of corridors as short as possible

design changes of direction at 90 degrees

allow for an unobstructed clear path of travel with a minimum width of 1.5m (preferably 1.8m), for ease of
mobility and maneuverability with other pedestrians (low traffic corridors should be a minimum 1m width)
provide appropriate resting facilities (The maximum distances people with mobility disability can walk without
resting depends on factors such as slope and walking surface. Research reveals that only 20% of people with
mobility disability who use mobility aids, such as walking sticks, can walk 180m without resting. It is also difficult
for them to stand for more than 10 minutes at a time. Complying with the Universal design it is recommended to
provide seating wherever people have to wait and along main circulation paths.)

16.4.4 Handrails and Railings: -
Handrails and railings need to be properly configured and installed at an accessible height.

16.4.5

Guidelines to consider:

Provide handrails around all accessible balconies, galleries, hazardous areas, platforms, ramps, roofs and stairs for safety,
assistance and rest opportunities install handrails at a minimum height of between 800mm and 1m check that installation
arrangements are in line with safety and accessibility guidelines.

Amenities
Toilets & Showers
Toilets and showers include those in any form of accommodation, places of employment and public buildings.

Guidelines to consider:

provide an accessible bathroom and/or toilet on each floor

provide unisex-accessible bathrooms in office buildings, which can be used by people with disability and their
assistant companion if of the opposite sex (in some countries this might be culturally inappropriate, however)

provide separate facilities for males and females in schools, where feasible

provide at least one toilet cubicle designed for wheelchair access in school ablution blocks
install doors that are a minimum 850mm clear width and preferably open out or slide
provide sufficient space for people using wheelchairs or other assistive devices

install easy-to-use amenities at a convenient height

install adequate handrails and grab bars to assist people to and from a wheelchair and assist those with reduced
strength

provide security and privacy features so users can easily close and lock bathroom or toilet doors.

install toilets to have a minimum dimension of 1.6m x 2.4m or 2.0m x 2.7m if a shower or bath is included
(assuming an in-swinging door)

locate toilets against the wall, diagonal from the entry door

centerline toilets 450mm to 500mm from the wall

firmly fix a grip rail next to the toilet, 800mm high

install accessories, such as mirrors, soap dispensers, tissue holders and towel-rails, at 900mm to 1.1m high

firmly fix washbasins to the wall at a height of between 800mm and 850mm, with the centerline at least 450mm
from an adjacent wall

fit single-lever mixer taps

install showers instead of baths, where possible

firmly fix showers 800mm high, with horizontal grab rails to two walls

attach shower heads to flexible hoses and preferably a fixed slider fitting with vertical 800mm to 1.8m high grab
rail

install a drop down or removable seat in showers

provide female hygiene facilities that are easily accessible

provide at least one conventional cubicle in male and female toilets to help people with ambulant disability
provide cubicles for people with disability that are 900 mm wide, with grab rails on both sides of the toilet and
with the door opening out.
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Tap Fittings:
Provide CP Caroma Care Nordic basin mixer with 1 60mm extended lever option or Hansa Prado basin mixer with 160mm extended
lever option or equivalent to be approved by Manager Design, E&I.

Hand Basin and Cantilever Bench:
Provide semi-recessed fitting Caroma Laser Basin with D251 heavy duty bracket with waste tie, Caroma Care Integra 500 wall
basin with shroud, to provide free access space under for wheelchair as per AS1428.1.

WC Pan and Cistern:
Provide Caroma Care Pan (ref 8.02.4) OR Caroma Care Pan Concealed Trap (ref 8.02.3) with Sovereign 2000 cisternwith Caroma
CarePushbuttonoption(Code405067)largeeasypushdowndual flushbuttons.

Mirror:

Provide clear anodised aluminium framed upright mirror 1000 x 450mm and mounted 850 - 900mm above floor. (AS1428.1
10.4.1)

Switches:
Provide Clipsal Prestige (P2000) series type with large toggle switches in disabled access toilets.

The following requirements, including any additional to AS1428.1, shall be satisfied: Toilets and Showers. Refer ~ Section™ 9

Furnitureand Fittings (Toilet Fixtures) for details of PWD requirements for these spaces.

16.5.1

16.5.2

16.5.3

16.5Vertical Circulation

This section deals with vertical accessibility, which covers building elements enabling people to negotiate changes in level
and reach upper floors in the built environment. Vertical accessibility components that make for an accessible environment
and comply with universal design principles are covered in this section, including:

e multi-level building provisions

e avoiding unnecessary level changes

e installing ramps

e installing lifts

e installing emergency stairs.

Multi-level Building Provisions

People with disability are entitled to non-discrimination and should be able to access all floors of a building on an equal
basis to people without disability. The CRPD, Article 2 Definitions, encourages progressive implementation of
accessibility and notes the issue of ‘reasonable accommodation’. For existing buildings undergoing refurbishment,
reasonable access to all areas and floors should be the aim, with access to ground floor and public spaces as the minimum.
For new buildings, access to all services, facilities and levels should be incorporated into the design, such as the use of
ramps to reach areas above ground level.

Avoiding unnecessary level changes
In general, avoiding unnecessary level changes is most desirable. Floors without gaps or changes in levels are the most
effective and cost-efficient way to prevent vertical accessibility barriers.

Guidelines to consider:
e  design or alter existing structures to avoid level changes, particularly at entrances
e avoid high thresholds that can obstruct the continuous path of travel
e minimise gaps between surfaces, such as at footpaths and transportation platforms.

Installing Ramps
Ramps can provide barrier-free access into buildings and between floor levels. Compared with the option of installing a lift,
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and external ramps between floors can be inexpensive. Lifts to upper floors should only be considered where

maintenance funding and technical capacity are available.

Guidelines to consider:

provide ramps when stairs obstruct the free passage of pedestrians and people with disability

provide at least one accessible entrance to a public building, preferably the principal entrance

locate ramps immediately adjacent to entrances, lobbies and stairs

calculate sufficient space for ramps and landings to provide appropriate slope and include rest and passing areas
for existing buildings where re-design or refurbishment is proposed, provide reasonable access to all ground floor
services and facilities

for designs of new single and multi-level buildings, access to all services and facilities should be addressed and
incorporated into any design, which could include upper floor access by way of a ramp.

Figure ii: Three basic ramp configurations
i Guidelines to consider:

e Slope: 1:20 is the recommended minimum for a non-assisted person in
a wheelchair. The slope can be increased to 1:14 where the wheelchair
user is assisted. Greater than 1:12 is considered a hazard.

90 degree

e Width: Varies according to use, configuration, and slope, but the
minimum is 1m.

e Landings: Provide at least every 9m, at every change of direction and at
the top and bottom of every ramp. Landing width should be a minimum
1m and clear from obstructions.

Switchback

¢ Handrails: Provide on both sides and along the full length of every ramp,
900mm to 1m high, returning at ends or turning down to minimise

injuries. Handrails should extend for a distance of minimum 300mm at
the top and bottom of ramps. For ramps wider than 3m, an intermediate

rail could be installed.

Surface and tactile markings:
Surface material needs to be hard, non-slip and easy to maintain. Adequate drainage needs to be provided and ramp edges

protected by a solid raised kerb. To alert people with low vision and blindness, tactile indicators at least 600mm wide

should be placed at the top and bottom of ramps, with minimum 30% luminance contrast to adjacent surfaces. A colour
contrasting textual marking strip, at least 600mm wide, should be placed at the top and bottom of ramps.

Themaximumgradientforrampsexceeding 1200mminlengthshallbe 1:14. ReferFigure1inAS 1428.1. Tactile ground surface

indicator
landings

Installin
The best

s should be installed in accordance with AS.1428.4 See summary of specifications for walkways, ramps and
at Table C in AS1428.1 —20009.

g Lifts
way to provide people who have limited mobility with access to upper floors in a multi-storey building is with an

accessible standard lift. However lifts are expensive, require a reliable electricity supply, regular and relatively high-cost
maintenance and can be a safety hazard when electricity supply is variable.

Guidelines to consider when installing lifts:

ensure dimension of lift enables easy access by a person in a wheelchair

install a handrail on at least two sides

position the control panel so it is easily accessible and can be easily viewed

install door re-opening activators, audio-visual signals and floor audio announcements
install a non-skid floor

select a door colour that contrasts with the colour of the walls, floor and the landing area in front of lift doors
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e provide minimum lift floor space of 1.4m x 1.6m
e provide controls positioned 850mm to 1.2m high
e install Braille and tactile signage at the appropriate height.

Liftswhere provided shallcomply with AS 1735.12 and, AS 1428.2 The BCA and, USP's DS&G for Lifts. For all new buildings, Lift
car is tobeofaminimumsizeasstipulatedinAS1428.2 1992section6.2'Circulationspacefor 180°wheelchair turn" - 2070mm X
1540mm measured inaccordance with.AS1735.12 — Section 2. Refurbished lift carsizes shall be considered on a case-by-case
basis by E&I, Manager Design in consultation with USP, DRC Manager, Stakeholders and Consultants.

Allnewliftsandliftcarrefurbishmentsaretobeprovidedwithhandrailstoallsidesandrearwallofcars. Consult AS1735.12reeffect
of fitting handrails on floor size. Handrails are to be satin finishand are to have a 30% contrast with background to which they are
affixed.

Three dimensional door sensors are to be provided where practicable.

Installing Stairs

Stairs should provide safe access into buildings and between levels within buildings for all users. This is particularly
important for those with low vision and blindness, as well as those with mobility disability. Poor staircase design is a
common problem in many buildings in developing countries and it can lead to injuries.

Staircase design complying with universal design

Steps

All steps in one flight should be uniform.

Steps should be 150mm to 180mm high and not less than 280mm deep.

Open riser staircases should not be used as they pose a risk.

Angled risers are preferred to nosing, but if nosings are used they should be rounded and not project more than

40mm.

Nosing should have permanent colour contrasts to facilitate ease of use for people with low vision and blindness.

Stair covering should be slip-resistant, firmly fixed and easy to maintain.

Landings should be provided at least every 15 steps to assist people who cannot manage long staircases.

Each landing should be at least 1.2m long.

Clear width of stairways should be at least 1m, preferably 1.5m allowing for easy two-way traffic.

Handrails should be provided on both sides of a flight of stairs and on each side of landings.

With wider stairs, intermediate handrails should be installed.

Handrails should be positioned between 800mm and 1m above floor finish.

Handrails must extend a minimum of 300mm beyond top and bottom steps, turning to the wall.

Handrails should be supported on brackets that do not obstruct continuous hand contact with the handrail. Tactile

marking

Tactile warning strips should be provided at the top and bottom of stairs and at intermediate landings, to alert

e People with low vision and blindness to the location of the stairs.

e A textural marking strip is essential and should be at least 600 mm deep, extending over the full width of the
stairs.

e To provide orientation for people with low vision, the marking strip should be in a colour that contrasts with the
surrounding surface. Lighting

e  Staircases should be well lit during the day and at night when in use, with a preferred level of lighting between
150 Lux and 200 Lux.

Emergency Stairs
Most people with disability are unable to access stairs in an emergency when lifts are not operating. Universal design helps
practitioners address this important need.

Guidelines to consider:
e consult local and fire control authorities, Disabled People’s Organisations, and people with a range of disability
to determine emergency needs
e provide a rescue assistance area or standby space with direct access to an Emergency Exit where people can
temporarily and safely await further instructions or assistance during emergency evacuation
e provide a rescue assistance area or standby space at each floor landing of Emergency Exit stairs or balconies in
case of external stairs.
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Teaching Facilities

16.6.1 Flexible Teaching and Learning Classrooms

A flexible classroom arrangement provides a wide range of opportunities for teachers and students to respond to class
requirements. This supports a positive learning environment, noting that implementation of good design layout and universal
design principles does not need to cost a lot of money.

Guidelines to consider:
e provide chairs of various heights, to match desk heights
e provide sufficient space for opportunities to arrange or re-arrange furniture and for people to move around the
classroom, including those using wheelchairs

e design square or near square rooms, which are more functional and flexible than rectangular rooms and which
reduce distances between users

install blackboards and/or whiteboards, which are excellent teaching aids and give good contrast
fix storage furniture and shelves along walls as a safety precaution

install a lockable cupboard in which to keep materials and specialised learning equipment
provide at least two exit doors if capacity in teaching and assembly spaces is above 50 people, for safety and
evacuation

e avoid fully glazed doors which are hazardous, especially for students with low vision and blindness

16.6.2 Lecture Theatres, Lecture Rooms, Seminar/Tutorial Rooms and Computer Laboratories:-

Adjustable height, non-fixed seat workstations to be provided at a ratio as proscribed in the Draft Access Code for Buildings -
Clause D3.9. Also refer Section 19 Teaching Spaces.

Minimum workstation size - nominally 1200mm by 800mm. Workstation are to be easily recognisable with “height adjustable”
signage in the room. Refer Section 19 Teaching Spaces.

16.6.3 Science Laboratories:

16.7

16.8

e  Eachnew science laboratory is to be provided with a minimum of one adjustable height workbench, complete with a full
complement of services provided to ambulant workbenches in the proposed laboratory.

e  Wheresinksandwashhandbasinsareprovidedatleastoneistobeaccessibletowheelchairs.

o  Where safety showers and eyewash stations are provided at least one is to be accessible to wheelchairs.

e  Where fume cupboards, biohazard/laminar flow cabinets or other specialty equipment are provided in new
laboratory fit outs at least one of each is to be made accessible, or as agreed with the Manager DRC.

Refer to Section 20 Special requirements for Laboratories.

Audio Visual Facilities

Hearing Augmentation - Listening Systems

Allnew projects in which rooms are fitted with amplified Public Address systems, an approved hearing augmentation system
shall be included. Such rooms shall include teaching spaces, computer and science laboratories. Student centres and other major
faculty reception areas should be fitted with an approved hearing augmentationsystem

The standard hearing augmentation system for use at USP is the Williams WIR TX75 PRO infrared emitter, to be used in
conjunction with Williams WIR RX22-4N infrared receiver and neck loop, or equivalent approved model.

Signage indicating the presence of hearing systems should be displayed in the prescribed manner.

Refer AS1428.2. (Clause 21) See Section 23 AV Standards for Classrooms and Lecture Theatres. Also refer Draft Access Code
for Buildings Clause D3.7

Furniture Design and Selection
Furniture should be well-designed and well-built, so it is appropriate for all students, including those with disability.
Guidelines to consider:

e design and construct furniture to fit the user and maximise physical comfort
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e construct all furniture so it is strong and stable to prevent easy tilting
e select furniture with rounded edges to prevent injuries

e provide at least one station with a top at suitable height for working while seated in multipurpose rooms, science
rooms, other specialty rooms and workshops

e provide a few adjustable tables or tables of various heights suited to those in a wheelchair, which can be easily moved
to teaching spaces

16.8.1 Kitchens
Allkitchenfacilitiesincluding teapreparationareasprovided forstudentuse shallbeaccessible. Accessible sink and work surfaces in

staff kitchen facilities shall be considered on a case-by-casebasis. Sinks and surfaces must comply with AS4299:1995.

Wheretablesare provided inpublic, studentorstaffcommondiningareas, atleast one-offaccessible height is to be provided.

16.8.2 Reception Counters
The design of reception counters must be considered from an access point of view and designs must be approved by USP

Manager Design of E&I and Manager DRC.
16.9 Lighting

Visual comfort is essential for quality learning. It is especially important for people with hearing disability and
intellectual disability, as well as those with low vision and blindness. Proper lighting makes it easier for ~ students to
read blackboards and see other teaching aids. It also enables them to see teachers’ faces and lips and the faces of other students.

Visual comfort involves balancing natural and artificial lighting, paying attention to colour schemes, and installing light
points and ceiling fans in the correct position, for maximum benefit. It also involves positioning signage so it can be easily
seen.

Guidelines to consider:

e ensure adequate natural light can enter classrooms and other essential rooms, particularly where power is not
available

provide a uniform light level, avoiding high contrasts and shadow areas

locate light points over working benches and position to prevent children from working in their own shadow,
especially at work benches installed along walls

paint internal walls and ceilings a light shade, such as beige, to reflect light uniformly around the room

avoid dark floor finishes, which means using lighter colours and finishes to make it easier to observe changes in
floor surfaces and avoid obstacles

use matt finishes to avoid glare on blackboards and working surfaces

install electric lights on the ceiling in a uniform pattern

recess electric lights and cover with a protection mesh to prevent accidental breakages

use diffusers, shields or hoods on lights to prevent breakage and avoid bright spots in the vision field

install low-consumption compact fluorescent lamps with reflectors

select colour schemes carefully with a preference for pastel shades, which provide visual comfort

o follow manufacturer specifications with artificial lights to achieve the best distribution of light and light levels,
noting that the recommended light level for educational activities is a minimum 540 lux55

e install on external pathways and in internal corridors uniform lighting, at a minimum light level of 200 lux

[llumination levels should be uniform and comply with the requirements for illumination as set out in:
e AS1680.1:2006 Interior and workplace lighting

AS 1680.0:1998 - Interior lighting - Safe movement

AS 1680.2.3 - 1994 - Educational and Training Facilities,

And other relevant sections

The Standard does notseek to provide specific recommendation for levels of illumination suitable forpeople withdisabilities. Particular
considerationshouldbe giventoensurethatlightingmeetsthe requirements for uniformity, task area illumination, colour, glare, contrast
and unwanted reflections. The use of downlights and spotlights may present difficulties for people with vision impairment.
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Any lighting controls connected to the USP data network are required to be connected to a light control LAN approved by
ITS. Any variation to the approved LAN will need approval from the USP, Director IT Services.

16.10  Glass in Buildings

Glazing in buildings where the BCA requires access for people with disabilities, should be marked in accordance with AS
1428.1.7.5

Seealso AS 1228-2006 Glass in buildings - selectionand installation Section5.19

Making Glass Visible (Manifestation)

Manifestation is a treatment that can be applied to glass windows, doors, partitions and any other large expanses of
clear glass, in order to make the glass visible, preventing injury through collisions. It can also help enhance privacy and can
be decorative. Manifestation is typically created from a frosted film applied at specified locations on clear glass to make it more easy
to detect.

Building regulations requirement: Manifestation of glazing, states that:
Transparent glazing with which people are likely to come into contact while moving around in or about the building,
shall incorporate features which make it apparent.

Approved document for Protection from falling, collision and impact, suggests that this requirement will be
satisfied by including permanent means of indicating the presence of large
uninterrupted areas of transparent glazing, and provides further details, requiring that either:

They are clearly defined with glass manifestation on the glass at two levels; between 850-1,000 mm and 1,400-1,600 mm
above the floor, contrasting visually with the background seen through the glass (both inside and out) in

all lighting conditions. Manifestation takes the form of logo or sign at least 150 mm high (repeated if on a glazed screen), or a
decorative feature such as broken lines or continuous bands, at least 50 mm high.
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17 Workplace Health and Safety

17.1

17.2

17.3

17.4

Introduction
The following legislative documents and associated subordinate legislations are referred to in this section for compliance

as a minimum, where appropriate:

17.1.1 Local WH&S Act& WH & S Regulations
17.1.2 Local Dangerous Goods Safety Management Act & Regulations
17.1.3 Local Building and Construction Industry (Portable Long Service Leave) Act
17.1.4 Local Electrical Safety Act &Regulations
17.1.5 Local Environmental Protection Act&Environmental ProtectionPoliciesandRegulations(various)
17.1.6 Radiation Safety Act & Regulations
Principal Contractor

The Contractor shall be appointed as the Principal Contractor within the meaning of the Workplace Health and Safety
legislation for any projects involving Prescribed Activities (at any value) or Construction with estimated contract
value being signed as approved Contract Sum

Principal Contractor duties include:
. Signage identifying principal contractor
. Preparation of Work Health & Safety (WHS) management plan (includes site rule

a. Duty to inform all persons of plan before they commence

b. Duty to review — must remain up to date

C. Must obtain SAFE WORK METHOD STATEMENTS (SWMS) before high-risk construction work
commence

d. Put in place arrangements for ensuring compliance with specified requirements such as Facilities
&Amenities

e. Manage risk associated with construction materials and waste, plant, traffic, and essential services.

Liability for Penalties & Costs
Payment of all penalties, costs and expenses incurred in respect to offences and alleged offences committed under
applicable legislation including Workplace Health and Safety; Electrical Safety, Dangerous Goods Safety

Management; and other applicable statutes, are to be met by the Contractor.

Payment must be made to the appropriate statutory authority.

Notification of building & construction work & payment of fees

Where building and construction work value is estimated at $80,000 or more, the Principal shall ensure that Local WH &
Sarenotifiedwiththe filingofapproved forms and payment ofappropriate fees asper LocdWH & S Regulation

Construction Health Environment Safety & Security ( HESS ) Plans
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The Principal Contractor must ensure that:
AConstruction Health Environment Safty Pn HESS Plan is provided to the Principal as per the WH&SRegiltiors(s160)
USP OHS policy and reguibtiors andwhich ad dresses in particular, risks that may impact on University working environment
Appropriate Work method statements or procedures are received and maintained for all High Risk Construction Work
activitiestobeundertaken by any Contractorasperthe LodWH & S Regulation
Construction HESS & Plas and Work Method Statements are updated as required throughout the project, that
information is disseminated, and appropriate records are kept.
Contractors are expected to comply with all rules, regulations & best management practices applicable to the
Construction Site. Also ensuring that sub-contractors do the same
Contractor designated site supervisors and safety staff shall monitor daily attendance and conduct safety checks
and briefing to staff on site
The contractor shall ensure that housekeeping and tidiness of the worksite is maintained all times
The Contractor shall inform the USP Project Supervisor on any extension of working hours and weekends
within the worksite at least 48 hours prior to the day of work.
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These records must be available within 24 hours upon request by the Principal.

17.5

17.6

Workplace Health & Safety Officer for Construction Site

The Principal Contractor must appoint an accredited Workplace Health and Safety (WH&S) Officer prior to work
commencing, in accordance with Local Workplace Health and Safety Act. Where appointed, the Principal and
appropriate USP personnel must also be informed ofthe appointed person.

For Construction Site, Contractor is to ensure the following:
- Site safety barriers, fences, bollards & signages are placed around the work site

- The Contractor staff should ensure PPEs are always worn by workers at the worksite area

Contractors shall not remove any USP Property from any campus unless USP Assets Disposal form has been
provided and given to the USP Security office beforehand.

Contractors shall ensure their workers do not engage in criminal activities whilst at work on campus and shall
refer such cases to Police for investigation

The contractor should ensure that they follow all road rules, and fines may apply as per the contract.

Incident Reporting and Records

An incident record must be maintained by Contractors for all incidents that occur in connection with a project. An
appropriate level of investigation must be conducted by the Principal Contractor for any incident that occurs on the
construction work site.

Theprincipal’srepresentativeshall benotified teCanpsDiedrwithin 24hours ofany site incidentsand arecord mustbe
available within 24 hours upon request by the Principal.

Contractors shall ensure that all injuries & incidents occurring within designated work site are to be reported to
USP Project Supervisor immediately.

The Contractor is responsible for providing First Aid Kit (FAK), medical treatments of their staff or sub-
contractors or public injured at their site to health facilities. Also to ensure that they nominate their first aiders
once they are awarded the projects. The names will be given to the person responsible for the site once they

commence with the projects.

Contractors are responsible for reporting workplace injuries to relevant governments authorities as per the
current workman compensation acts and regulations.

The contractor must ensure that they nominate their Emergency Wardens once they are awarded the projects.
The names will be given to the person responsible for the site during OHS induction

Incident records must also be tabled at each Project management site meeting.

Page 121 of



USP - Estates & Infrastructure Design Standards and Guidelines version E1A1-3™

17.7 Notifiable Incidents

The Principal Contractor must ensure that all Notifiable incidents on the work site are reported to the CAMPUS
DIRECTOR or OHS Committee within a very prescribed time frame
The SeSpevrashallalsobenotifiedthe Principal Contractorofallsuchincidentsassoonaspractical..

Inthe instance ofa Notifiable incident, the Principal'snominated representative shall ensure thatthe USP Health and
Safety officer, USP Procurementofficer, is also advised of the occurrence as soon as practical, for information purposes and

trend analysis.

The Principal Contractor is to provide a copy of the Incident Notification and incident investigation to the principal as
soon as practical.

The contractor shall be responsible for their work site 24/7 security arrangements to secure their property,
vehicles and assets against theft and damages.

Also, to provide USP Chief Security officer with an updated ID photos of all their workers and vehicle license
numbers engaged in works on campus to facilitate their passes into campus.

17.8 USP Specific Information and Induction

The Principal shall provide the Contractor with workplace health and safety information specific to The University
of the South Pacific (USP) and work activities that may impact on the project

This USP site safety induction provides relevant information for all contractors and s available at USP Property &
Facilities website http://www.fmd.USP.edu.au/.

OnNotifiable Constructionsites, the Principal Contractorandkey representatives must ensure thatthey are aware of this
information.

A copy of the signed contractor induction checklist should be emailed back to USP representatives. The contractor
is to ensure all their staff and sub-contractors attend the induction before mobilizing the site. It is the
responsibilities of the contractor to induct new staff who join the site crew thereafter using materials provided by
the USP team
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ALL otherContractors and all their personnel and subcontractors, shall attend or complete the USP induction,
before commencement of work atany USP campus.

RecordswillbemaintainedbythePrincipal.

Design of Buildings and Structures Designers of buildings or structures works must observe their specific legal
obligations under the Local WH & S Act.

Local Safe Design Principle shall be applied for all new building or structure projects,refurbishments, service works,
external works etc.

The key principles are:
Persons with control - persons who make decisions affecting the design ofbuildings, facilities or processes are best
able to promote health and safety at the source
Product Lifecycle - safe design applies to every stage in the lifecycle from conception through to disposal -
eliminating hazards orminimizingrisksasearly inthelifecycle aspossible.
Systematic Risk Management - the application of hazard identification, risk assessment andrisk control processes
to achieve safe design.
Safe Design Knowledge and Capability -- should be either demonstrated or acquired by persons with control over the
design.
Information Transfer - effective communication and documentation of design and risk control information
between all persons involved in the phases of the lifecycle is essential for the safe design approach.

Inparticular safe access for maintenance must be ofhighest priority. Appropriate permanent and safe accessshallbe
provided through designtoenablevehicle and personnel after-hoursaccess, regular servicing of plant, equipment, roofs
etc.

Particular attention must be paid to the means of providing routine maintenance as per WH & S requirements
e.g. cleaning of windows, clearing of gutters, changing lamps etc.

The Principal and representatives shall act in accordance with their legal obligation as a Client to consult with Designers,
ProjectManagers and Principal Contractors. This shall ensure thatthe design, construction planningand construction
work is undertaken in a way that prevents or minimizes all health and safety risks, in particular to University property,
personnel and others.
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17.9 Risk & Disaster Management

Evidence shall be provided to USP by the Designer, Principal Contractor, or Contractor, upon request, that risk
managementprocess hasbeenimplemented asrequired by relevantlegislation as mentioned elsewhere in thissection.
All risk assessments must be compliant with the legislation requirements with documented information about:
17.9.1 the nature of the risk or hazard
17.9.2 the likelihood of occurrence
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17.9.3 the likely frequency of occurrence given risk controls in place
17.9.4 the severity of injury ordamage
17.9.5 Further risk control options available to minimize outcomes

Contractor shall STOP WORK and follow all advisories that is sent buy USP project Supervisors. It is the
responsibilities of the contractor to secure their worksite, assets and make safe any potential hazards.

During Tsunami Evacuations, worksites are to STOP WORK, proceed to the nearest tsunami evacuation
site, and wait for further instruction. Emergency wardens needs to do roll call for their staffs

Contractors are to take natural disaster insurance cover for property and assets

In the event a Tsunami siren is activated where contractors are working, they are required to evacuate to the Tsunami
assembly area with other building occupants and assemble and assemble as a group with site supervisors

goooooooogooooon
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Electrical Safety

Electrical Designers mustensurethatthe designofthe electrical equipmentandthe plannedinstallationare electrically safe
during construction and when completed as set out in National Building Codes and OHS regulations.

The Principal Contractor must fulfil the legal obligations as per the National Building Codes and OHS regulations.
Theymustalso ensureall other Contractors meet their specific legal obligations as designers and installers.

Contractor shall not disconnect, remove damage or tamper with any fixed building utility, eg water, power, IT,
fire services and firefighting equipment’s unless E&I has been notified and approval is given from the USP
Project Supervisor.

Contractor shall not dig, excavate any grounds or road until clearance has been obtained from USP Project
Supervisor or Utility authorities to proceed.

Contractor shall immediately notify the USP Project Supervisor if any USP Building or campus utility, eg.
Buildings or underground water pipes and sewer lines, overhead power lines, internet, electrical and telephony
cables, has been unintentionally damaged or broken.

Where deactivation of building fire detection and alarm system is required, the contractor is to inform the USP
Project Supervisor at least 3 working days prior to disconnection.

In the event of a building fire alarm siren is Activated where contractors are working, they are required to
evacuate to the fire assembly area with other building occupants and assemble as a group with site supervisors.

The emergency wardens should carry out a roll call to ensure all their staff are assembled in assembly area

In particular, after electrical equipment or installation is complete, ensure appropriate testing and examination
occurs to ensure thatitis electrically safe and records of this are provided to the principal ina timely manner.

Registrable Plant
The Contractor must ensure that a Plant Registration formis completed for all registrable plant thatis installedaspart
of the project. This form must be lodged with the Locd Workplace Health and Safety, prior to the date of completion of

building or structure.

The Contractor must also provide a copy of the form to the Principal. For the purposes of registrable plant, Principal shall
mean the USP Fsaes& Inflastucture, Technical Officer (Engineering Trades).

Please forward all relevant information to the appropriate USP contact.

Working Permits

The contractor must ensure that any works carried out above 1.8 meters, or any hot works is carried out, requires
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working height & hot works permit. Also any work carried out in confined or enclosed spaces such as lift shafts,
tanks, etc, make sure that Asses site for risk of Asphyxiation and proper ventilation; Coordinate with Usp for any
underground/concealed services.

NB: Conduct the necessary site risk assessments for the works. Above mentioned works requires a permit. All
safety measures need to be implemented before the permit is issued. All copies of the permit must be emailed to the
USP representatives every week. The copy of the permit should be made available at the work site.

17.13 Waste Management
Contractors are responsible for the clean and hygienic cleaning and clearing of waste from their worksite on daily

basis. Only non-construction waste can be disposed off in USP provided trolley bins and SCC cages on campus.

Contractors are responsible for collecting and storing their construction waste and litter in their waste skip bins and
bags and are responsible for its removal from campus and disposal on a regular basis at their own cost

For hazardous waste materials, for example asbestos and chemicals, contractors are to directly dispose this waste to
designated disposal facility under the supervision of Environment Authorities

Contractors should not dispose of construction waste and litter into Campus ground and forest, campus environment,
mangrove swamps, drains and sewer line.
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Signage
General

The following signage requirements shall form a part of all new or alteration contracts.

All signage requirements shall be identified and presented in a Comprehensive Signage Design Document and
must comply with standards below. Statutory and safety signage is not specifically covered in the Wayfinding
Signage Manual but should be included inthe Comprehensive Signage Design Document.

USP Wayfinding Signage Manual

The USP Wayfinding Signage Manual °provides an approved strategy and implementation framework for
wayfindingandsignage systems to be implemented throughoutall existing and future buildings and facilities both on and
off campus.

The aim of'the signage system is to ensure all applications meet quality standards of simplicity, uniformity and aesthetic
appeal, while being highly functional in providing clear wayfinding and information and in accordance with National
Building Codes or Building Codes of Australia(BCA)regulations.

The signage manual provides information on how to design and specify the complete range of sign types required for
effective wayfinding and identification of USP facilities. The manual describes the principles of the wayfinding strategy
and details the range of approved sign types, visual and graphic standards and also construction standards which must
be adhered to.

This manual is issued by USP Property & Facilities and should be strictly followed to ensure consistent standards
are applied when implementing new signage projects throughout the University. Due to ongoing expansion and

development of the university, this manual will be reviewed periodically to maintainaccuracy and to capture changing
signage needs.

Door Barcode Labels

The purpose of the door barcode labels is to identify the space being entered, according to the Archibus Space
Managementsystem. Secondlytoassistwiththeyearlyassetsurvey’susinghandheldscanners.

The doorbarcode label must be located on the main entry door, hinge side, top and hidden from view when door is closed,

as per the standard. The full installation standard is available by emailing fm_records@USP.edu.au

The Project Coordinator/Manager mustrequest the doorbarcode labels from Infrastructure Systems & Information
Unit by emailing fm_records@USP.edu.au

The responsibility for installation is as follow:

3 Refer to Appendix 18.2 Wayfinding Signage Manual, Issue C, Dated 15.11.2012
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1. For a project involving maximum 10 spaces — Infrastructure Systems & Information Unit will produce the
barcodes and Security will install the barcodes.

2. For a project involving more than 10 spaces — Infrastructure Systems & Information Unit will produce the
barcodes and the Project Coordinator/Manager will arrange for the installation as part of the project signage
work.

18.4 Other Specific Signage
Details of the following signs, where applicable, are to be obtained from USP:

18.4.1 Building project sign board - Layout to be as per USP Standard Detail S1737
18.4.2 Opening plaques for buildings
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19 Teaching Spaces

19.1

19.2

Introduction
A primary objective in the design of teaching spaces should be to provide for multi-use spaces that enable pedagogical

flexibility. Thebriefingofeachspace should confirm that USP’s preferred pedagogical approaches are supported as well
as supporting any special requirements

In addition teaching spaces must be safe for staff and students, be cost efficient, designed to accommodate minor
changes without significant costs and comply with National Building Code.

University teaching facilities are generally used for a range of functions such as:
e C(lasses
e Computer aidedlearning
e Examinations
e Conferences

e Public events

USP provides teaching spaces in two modes; centrally managed and booked general teaching spaces, and specialist
teaching spaces that are not generally bookable and are controlled and used by specific departments.

The following factors should be considered in the design of learning and teaching spaces:

o The shift to active learning, flipped classroom and group-based learning
e Use of electronic teaching aids

e Increasing use of laptop computers in class

e Simplicity in use of equipment

e Theintroduction of wireless computing

o Theneedto cater for students and staff with disabilities

Design Theory

Planning of teaching spaces for projection and display requires consideration of the most distant viewer situated atthe
most acute angle to the screen. The most demanding task is the projection of computer information, which is
normally designed to be read at close proximity to the computer screen. Optical calculations, based on text legibility
and information index should be undertaken by the appropriate consultant for each specialised space.

Allteachingrooms,includingcomputerrooms, musthavevisualsurveillanceavailable fromthecorridor in the form ofavision
panelinthe door or glazed panels to the corridor. See also Section 3 Architectural Design.
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Learning and Teaching Space Classification
Learning and teaching rooms are categorised into:

e general learning and teachingspaces
e computer laboratoriesand

e specialist learning and teachingspaces

General Learning and Teaching Spaces
General teaching spaces are those spaces available foruse by all University departments, andinclude lecture theatres and
classrooms.

Classrooms are multipurpose rooms with flat floors and movable furniture. Lecture Theatres are centrally controlled
specialist teaching facilities that may have multiple uses and generally have tiered or sloping floors, fixed seating and
writing facilities as standard.

The use of general learning and teaching space is arranged by the Facilities Team at the E&I Department
The technology component of general learning and teaching space is arranged by ITS Department.

Computer Laboratories
Computerlaboratoriesareacombinationofcentrally controlled spaces whicharebookableandmanagedby the department
and Faculty controlled spaces which are non-bookable. They usually have a flat floor with fixed furniture.

Specialist Teaching Spaces
Specialist learning and teaching spaces are those controlled and bookable through the. XXXXXX

These include scientific laboratories, computer laboratories, workshops, performance rooms, kitchens, studios
and language laboratories. These rooms are usually custom designed for a specific purpose.

Conference Rooms
Conference, meeting and boardrooms may be used as teaching spaces and for administrative purposes, therefore
conference rooms do require a range of teaching and presentation technology.

Learning and Teaching Space Furniture & Fittings

Learning and Teaching Space Furniture - General

Learning and teaching spaces should have loose furniture where possible, the detailed specifications to be
determined for each project in consultation with the Facilities or Design team. The following sections provide
guidelines for each specific type of learning and teaching space as well as identifying requirements for people
with disabilities (PWD)

General Teaching Spaces Furniture - Classrooms

Provide standardised furniture, principally loose tables and chairs, for both the standard workstations and PWD
workstation(s) All chairs to take a minimum 80Kg, and at least 25% of seats to be large seat pans. This applies also
to tablet armchairs. Provide sufficient chairs to serve both the standard workstations and PWD workstation(s).
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In addition, provide PWD workstation furniture (suitable for use by people with disabilities and in conformity
with AS1428.2) at a ratio of 1:30 to standard workstations (tables and chairs), unless otherwise advised.

The PWD furniture provision shall comprise a loose height-adjustable horizontal bench/work surface
(nominally 1200w x 800d), appropriately located for PWD access. Variation from this standard will be in
consultation with the DRC.

Provision for PWD shall be in the following ratios: 2 for up to 100 seats, 4 for up to 200 seats, 6 for more than
200 seats. At each of these positions, provide a permanently located height-adjustable horizontal bench/work
surface (nominally 1200w x 700d). These locations are also envisaged to be used by large, pregnant or other
individuals who experience difficulty in using standard fixed theatre seating. Loose seats comparable in finish
to the standard theatre seating are required to provide seating to these positions when occupied by non-
wheelchair users.

Furniture designed to accommodate Audiovisual equipment shall be sized to accept a standard 19-inch rack
600mm deep and 720mm high with a min of 100mm clearance in height and side (including hinges) at the side
and 150mm at the rear. Access to the rear of the rack shall be provided via a hinged and lockable door. All AV
equipment furniture is to be designed to provide adequate ventilation suitable for a 1000W heat load.

General Teaching Space Furniture - Lecture Theatres

All benches, desks, lecterns, fixed seating and PWD furniture shall be provided as part of the building project.
Fixed seating with tablet arms shall Sebel "Griffin". Sebel "Westmead" bench seating may be acceptable for
different situations. Selected style is to be assessed on life cycle costs, quality of construction, functionality,

warranty, ability to withstand expected usage traits, and supply of spare parts. Selected seating shall be by
approval of USP Estates and Infrastructure department.

Left-handed tablet arms shall be provided at a ratio of 1:40. These should be installed at the left-hand end of a
row adjacent to a passageway (relative to facing the front of the room). Left-handed tablets must be a different
colour so that they can be identified by the students.

Audiovisual equipment accommodation shall be via a custom bench typically purchased by ITS team. Any non-
standard furniture shall accommodate an equipment frame measuring 1100mm .wide by 800mm deep by
800mm high with clear access to front and rear.

Computer Laboratory Furniture

The standard furniture provision shall comprise a fixed bench workstation with typical dimensions of 1200w x
900d x 700h with above-bench services (power 1 double GPO and 1 data per PC), cable tidy to enable
concealment of excess cabling, and provision in the bench framing for the later installation of computer
hardware security cabling. This furniture may be in form of a multiple workstation unit.

In computer laboratories generally, provide PWD workstations (generally as described above for Classrooms)
at a ratio of 1:30 to standard workstations, unless otherwise advised.
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In computer laboratories operated full time (i.e. 24 hour operation), the PWD workstations provided shall be
electrically-operated height-adjustable version of the typical PWD workstation, and provided at the same ratio
as standard workstations.

The PWD workstations provided shall be manually operated, height-adjustable workstation

Facilities for printing should be built into each computer laboratory. One printer space should be available for
each 20 computers. If only one printer is to be placed in a lab, then it should be to PWD specification. Each
printer requires 2 double GPOs and 2 data outlets and space for a printer, a value card reader and a PC.

Portable computers should be supported. Provide sufficient GPOs to support a ratio of one portable computer
for two fixed computers.

Provide a large plasma screen that is clearly visible with network, power and TV aerial points. Provide security
cameras for Computer labs as per ITS teams descriptions.

All chairs to be gas lift and on castors.

Specialist Teaching Spaces
Furniture, both fixed and loose in specia teaching spaces may be designed to suit the particular teaching or
research activities of the space.

For laboratory, refer Section 20 Special Requirements for Laboratories, including PWD provision.

Conference Room Furniture
Furniture typically consists of a central meeting table and fixed cabinets on a side wall or walls. At least one
wall shall be reserved for projection - either with a fixed screen or motorised screen of appropriate size (refer

19.6.1).

The meeting table shall typically include provision to connect a presenter's portable computer for presentation
purposes. The table design shall permit concealed wiring from the table to the AV projection system. Services
provided include power, network, telephone and AV connections (typically VGA and audio). Sockets shall be
mounted in a suitable recess in the table top, or in an approved 'pop-up' connection device. Liaison with
Audiovisual Services is required.

A section of the cabinet work shall be reserved as the 'AV cupboard'. This cabinet shall be provided with
ventilation suitable for a 1000W heat load. The cabinet shall accommodate an equipment rack measuring
560mm wide by 720mm high by 600mm deep with a minimum of 100mm clearance in height and at the side
(including hinges) and 150mm at the rear. There should be no plinth or kick-board — i.e. rack should sit on the
floor. Where possible, access to the rear of the rack shall be provided.

A ceiling feature to house and conceal the data projector is recommended for 'high profile' conference rooms.
Ventilation and access must be in compliance with manufacturer’s instructions. Refer 19.6 Projection Facilities,
Projector Mounting.

Clocks
Clocks shall be placed in all teaching rooms in positions where they can be seen by the lecturer and the students.
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Vertical Writing Surfaces
The preferred vertical writing surface is a whiteboard. Whiteboards will be installed as per specifications in

Section 9 Furniture and Fittings. The location of the whiteboard shall allow for both projection (if installed)

and the whiteboard to be used simultaneously

Telephones
There is no requirement for telephones in learning and teaching spaces.

Security
The primary access doors for all new and refurbished general teaching spaces and computer rooms will be solid
core doors with visual access panels.

Wireless computing
In consultation with the Information Technology Services Department, a wireless access point should be
incorporated into new and refurbished general teaching spaces having a seating capacity of 25 or more.

Power points for Laptops

In all learning and teaching rooms and areas where students can gather provide adequate power points so that
students can use their own devices. Locations and extent of provision to be installed in consultation with Estates
and Infrastructure department. Where power points are provided, ensure that they are suitably sized to take
transformer/plugs. .

19.5 Audio-visual Provision

The level of AV facilities to be provided in general teaching spaces is described in the following table.
Refer Section 23-AV Standards for Classrooms and Lecture Theatres.

ITS will act as the audio-visual consultant for any project involving the installation of AV equipment or facilities.

ITS will act as the installation contractor where applicable and appropriate.
Level of audio-visual facilities will be categorized as per table 19.1 below. A brief summary of categories:

SMR Standard Meeting Room; A typical Media equipped Meeting Room with a standard range of AV
facilities

VCR Video Conference Room; A typical Media equipped high end Video Conference Room with a
comprehensive range of AV facilities for high end Meeting / Board Rooms

PBL Problem Based Learning; A typical Media Equipped flat floor podium with a single data
projector and comprehensive range of AV facilities for Collaborative Learning Space (standard
flat floor classroom)

Tiered | A dual-projector fully equipped Tiered Lecture Theatre with high definition wide screen
Theatre | projection capable of displaying two different images simultaneously
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AV FACILITY SMR VC PB Tiered Theatre
R L
Data Projector Opt Opt Std Std
Dual Data Projector - Opt Opt Opt
Flat Screen Monitor Std Std Opt -
Separate DVD Player - - - -
Installed Computer Std Std Std Std
Laptop Connection — HDMI/VGA Std Std Std Std
Wireless (WiFi Coverage) Std Std Std Std
Telephone Opt Std Std Std
Web Camera - - Opt Std
Document Camera - Opt Std Std
Microphone Wireless - Opt Std Std
Microphone Fixed Opt Std - Std
Voice Reinforcement (PA) - Opt Std Std
Program Audio System Std Std Std Std
Surround Audio System - - - Opt
Hearing Augmentation Opt Std Std Std
Simple Button Panel (AMX) Std - - -
Comprehensive Touch Panel (AMX) - Std Std Std
Lighting Controls at Bench - - Opt Std
Lecture Capture - - - Std
Interactive Screen Opt - - -
Cable Cubby Opt Std Std Std
Collaborative Work Station (CoW) Opt - - -
Bio Box - - Opt
Legend:
! =not provided or not applicable
'Std" = standard provision
'Opt' = optional provision

Projection Facilities

Learning and teaching spaces should be designed to accommodate projection capability inaccordance with the following

design considerations.

5.3H Rule
Rule Optimum projected image height will be one-sixth the distance to the rear-most seating position. That is,

the distance to the most distant seat should be no more than 5.3 times the height of the image (5.3H).Note for

specialised classrooms (i.e. biological laboratories and engineering) The distance to the most distant seat should

be no more than 4 times the height of the image(4.0H). In addition, no seat should be closer than twice the image

height (2H) to the screen and the horizontal viewing angle should not be greater than 45 degrees from the

opposite edge of the image. Vertical viewing angle should not exceed 35 degrees to the upper edge of the image.

Aspect Ratio
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Width is determined by the aspect ratio and should be approximately 2:1 (width: height ratio). This aspect ratio
will cope with current 16:10, 16:9 and 4:3. Image masking is not required.
In Tiered theatres the screen must accommodate two 16:10 images side-by-side.

Sightlines

Ideally the lower edge of the image should not be obscured by the presenter, but must not be lower than 1200mm
above floor level in tiered lecture theatres. 1350mm or higher above floor level in general for flat floor
classrooms and theatres is preferred. Where ceiling height is restrictive, screens should be offset to minimise
obstruction by the presenter.

Projection Walls

Where practical, a suitably treated white wall is preferable to dedicated projection screens. This offersvflexibility in
the placement of projected images and maximises the scope for multiple images. Roll-down screens should be
avoided wherever possible as they are easily damaged. Where roll-down screens cannot be avoided, motorised units
are recommended.

Projection Wall Surface Finish
Unless otherwise specifically required, plasterboard walls used for projection in spaces other than major lecture
theatres and specialised spaces will be finished to level 4 standard as defined in AS/NZS 2589:2007.

Projection walls in major theatres and specialised spaces will have a plasterboard surface, prepared and finished to
a level 5 standard as defined in AS/NZS 2589:2007

All surfaces used for projection must be matt white, flat and uniform in texture. Any gloss will cause reflections or
'hot spots' and is unacceptable

Multiple Images
The capability to project at least two simultaneous images (each complying with the 5.3H rule in Section23 AV
Stds for Classrooms and Lecture Theatres) should be provided in any new or refurbished lecture theatre wherever

practical. Particular attention to screen-to-projector relationships is required.

Projector Mounting

Data projectors shall be securely mounted is a position which permits access for servicing without the need for
scaffolding. Where the mounting position with standard lens is greater than 3.5 metres from the floor or access
with a ladder is difficult due to furniture or tiering, consideration must be given to mounting the projector(s) at
the rear of the theatre. The projector housing must be designed to prevent unauthorised interference and theft
and provide ventilation to the manufacturer's specifications.

Where a projector is installed in a solid plasterboard ceiling, an access hatch shall be provided within 600mm
of the projector mounting pole. Refer Section 7 Ceilings and Ceiling Finishes.

Projector Performance

Minimum brightness specification for any installation is 3500 ANSI lumens. For larger lecture theatres 5000
ANSI lumens or greater is required. All projectors will have network connections for remote diagnostic and
security monitoring.
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19.7 AV Infrastructure Services

Services to support audio-visual equipment in teaching spaces (power, data and voice communication) will vary
depending on the intensity of AV provision made. These matters are described in Section 23 AV Stds for Classroomsand

Lecture Theatres. Detailsof AV cablinganddocumentationarealsodescribedinthis Section.

19.8 Teaching Space Design Considerations

Windows

Any exterior windows should be treated to minimise or reduce extraneous light which will degrade projected
images.

In Computer Laboratories it should be possible to darken the room to a very low level (e.g. 10 lux).

In Lecture Theatres complete blackout is required.

Acoustics

Particular attention should be paid to the acoustic treatment of all presentation spaces. Every person in the space
should be able to hear the presenter clearly. The measure of acoustics in a teaching space is the Speech
Transmission Index (STI). The minimum standard required is a rating of ST1 0.6 — 0.75. Preference for teaching
spaces is a rating of STI between 0.75 and 1.0

Reverberations and reflections (echoes) which degrade speech intelligibility must be eliminated. This is
particularly important in larger spaces where reverberation times are longer. All spaces are to be constructed in
such a way as to control reverberation and echo internally and provide isolation from all noise sources. The
signal amplified or unamplified speech to noise (all other sound) ratios at the listener position should be better
than 25dB to optimise intelligibility. Rear and side wall reflections should be minimised by appropriate acoustic
treatment.

Isolation from external noise is essential. Noise from air-conditioning and ventilation system must be
minimised. High-volume, low-velocity air circulation in ducting and vents will minimise noise.

For large theatres (200 or more seats) specialist advice on acoustic treatment, speaker selection and placement,
and equipment configuration is essential.

19.9 People with Disabilities (PWD) Provision
General Teaching Spaces and Computer Laboratories
Furniture provision has been described above.

In Lecture Theatres, podiums and stage areas shall comply with the requirements of AS 1428.2 Clause 26.

Specialised Teaching Spaces
Requirements in specialised learning and teaching spaces such as laboratories are discussed in Section 20 Special

Requirements for Laboratories. Requirements for other specialised teaching spaces should generally comply with

code requirements referred to above. The provision of these facilities should, unless otherwise advised, be on
the basis of 1:30 standard workstations.
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Hearing Augmentation

In all lecture theatres and general learning and teaching spaces, hearing assistance systems shall be via an approved
infra-red (IR) hearing augmentation system installed in the room. Refer to Section 16.5 Audio Visual Facilities —
Hearing Augmentation — Listening systems — for the type and make of the hearing system.

Hearing augmentation may be required in specialist learning and teaching spaces; the requirement must be
established during the design briefing stage.
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Projection Room & Bio-box

Requirement

A separate projection room or Bio-box to be provided, where necessary, in Lecture Theatres to house projectors
and audio-visual control equipment. The Projector room / Bio box should be fully air condition and temperature
to be set at 20 degrees Celsius. Typically the Bio-box will accommodate data projectors, an equipment rack (or
racks), electrical switchboard and lighting dimmers for the theatre. In some theatres, the Bio-box will
accommodate staff and equipment used for video recording lectures.

Location

The bio- box shall be located for optimum sightlines to the theatre's projection screens. In plan view, it must enable
projectors to be mounted on the normal of the screens' centre lines.

In side elevation view, the projectors must not be higher than the normal of the top edge of the projection screen,
not lower than the normal of the lower edge.

There shall be no obstructions between the projection screens and the projectors.

Layout

A projector opening shall be sufficient in size to allow unobstructed projection of images. Size and location shall be
determined by ITS staff at design stage. The height of the Bio-box floor shall be chosen so that sightlines from
projectors mounted on the shelf are clear of people immediately in front of the biobox.

Easy access to the bio- box from within the theatre and from outside the theatre is desirable. Outside access is to
enable technical staff to enter without disturbing proceedings in the theatre. Bio-box doors should bekeyed
differently to the theatre
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20 Special Requirements for Laboratories

20.1 Design Issues

Laboratory Definition

This Section deals with spaces used for teaching or research activity in which there is some potential hazard to users;
conventionally referred to as wet laboratories, such spaces will generally involve the use of reticulated water and or
gases and are distinguished here from "dry laboratories", a term used to describe electronically-intensive teaching spaces
such as computer labs or language labs. Dry laboratories are not addressed in this section; they are described as
teachingspacesinSection 19 Teaching Spaces.

This section deals with laboratories which are defined as any building or part of a building used or intended tobeused for
scientific or technical work which may be hazardous, including research, quality control, testing, teaching or
analysis. Such work may involve the use of chemicals including dangerous goods, hazardous substances,
pathogens and harmful radiation, quarantine materials, or processes including electrical or mechanical or hydraulic
work which could also be hazardous.

The laboratory includes such support areas as instrument and preparation areas, laboratory stores, special chemical
stores, special cold storage areas e.g. cadaver storage, animal holding areas and any offices ancillary to the
laboratory. Office, administrative and write-up spaces should not be part of laboratory spaces.

These design standards deal only with teaching and research laboratories within the University context. Facilities for
larger scale pilot plant production or manufacturing are not within the scope of this Section. Should such facilities be
under consideration, specialist consultancy advice on regulatory requirements associated with such products, aswell
astheappropriaterisk assessmentmustbe undertaken.

Regulatory Requirements
Laboratory spaces must be designed to comply with the applicable parts of AS/NZ 2982.1 and/or AS2982, AS/NZSor
AS 2243 Parts 1-10 inclusive, AS 1940, AS 4332, AS or AS/NZS 2430, and referenced and related documents
including the Queensland Workplace Health and Safety Act and regulations and the National Building Codes or
Building Codes of Australia.
Insome circumstances it may be appropriate to reference relevant facility guidelines from Queensland Health State
legislationand advisory standards, relevant depending on the nature of the possible laboratory hazard, include: -

o  Workplace Health and Safety Laboratory Management System Guide 1994

e  Workplace Health and Safety Act 1995

o  Workplace Health and Safety Regulation 1997 (with regular amendments)

e  Workplace Healthand Safety (Miscellaneous) Regulation 1995 (withregularamendments)

e Hazardous Substances Advisory Standard 1998

¢ Queensland Health (Drugs and Poisons) Regulations 1996

e Radiation Safety Act 1999

e Radiation Safety Regulation 1999

e Radiation Safety Standards published by Queensland Health which set out the requirements for licensing

radiation sources inuse (e.g. PR0O01) and in storage (e.g. PR002)
e Workplace Health and Safety Risk Management Advisory Standard 2000
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e Gene Technology Act(2000) and Regulation (2001)
e AQIS

It should be noted that a number of Australian Standards principally deal with operational procedures and practices in
laboratories which are the responsibility of the users of the facility. The users may not be fully conversant with these
requirements.

With respect to regulatory compliance, it should be noted that the Queensland Workplace Health and Safety
(Miscellaneous) Regulation 1995, in the context ofthe use of specified dangerous goods in laboratories, refers to AS
2982 published in 1987. While this Standard has been superseded by AS/NZS 2982.1 (1997), the reference in the current
state regulation is to the previous Australian Standard. Note that the reference in the Regulation (Clause 127) excludes
several significant sections ofthe Standard.

Theexcluded sectionsin AS2982 (i.e. 1987) referto laboratory compartmentation and flammability hazard rating (2.2.3.1
& 2.2.3.3), travel distances (2.3.3) , distance between exits (2.3.4), egress doors (2.3.6.3), corridorwidth(2.3.7.1),
hydrants,hosereelsandfirehose(7.2)andfireprotectionequipment(12.6).

Itistheintentionofthe University toretainrecognition ofthe conceptof flammability hazard ratingand the implications of
the application of'this principle. This position is driven by the experience that typically teachinglaboratoriesare used
for a diverse range of experimental and demonstration activities in which the likelihood of the use of flammables exists.
Accordingly, itis the requirement of any laboratory design briefto consider and determine the maximum quantities of
flammables likely to be used in teaching laboratories. Where found to exceed the L (low) flammability hazard rating
specifiedin Table 2.1 of AS2982, the design, unless otherwise agreed with the University, must exceed the minimum
regulatory requirement and provide, at the least, the following:

e Fire-rated constructionto achievethe laboratory compartmentationrequirements of section2.2.3.1

e Travel distances complying with section 2.3.3

e Distances between exits complying with section 2.3.4

e Egress doors complying with section 2.3.6.3 and

e Corridor width complying with section 2.3.7.1

Itisalso arequirement of the University that the design comply with specific requirements set outin AS/NZS2982.1
withrespecttotertiaryteachinglaboratories(amattermoreclearly expressedthanin AS2982
) that there be no storage of "flammable liquids" or "chemicals emitting hazardous vapours" in the laboratory.

Depending on the nature of the laboratory, the completed facilities may also be required to be designed to satisfy specific
regulatory requirements. For example, laboratories dealing with genetically modified organisms(GMOs)mustsatisfy
therequirements ofthe Commonwealth Gene Technology Act-2000.

The Laboratory Brief

Complementary to the preparation of the FDB generally, the laboratory design brief must clearly define the operational
requirements of the laboratory and associated spaces. Appendix A1 of AS2982.1 contains a schedule of planning
design and construction considerations applicableto laboratories.

The design brief must determine the type of laboratories: they may be a teaching or a research facility with specialised
containment, fume exhaust, waste handling or other special requirements. Code requirements
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for such particular laboratory provisions as eyewash and safety shower stations, services isolation provision, bench
clearances and the like must be satisfied.

The design brief must determine the type of laboratories: they may be a teaching or a research facility with specialised
containment, fume exhaust, waste handling or other special requirements. Code requirements for such special
provisions as eyewash and safety shower stations, services isolation provision, bench clearances must be satisfied.

This briefmustidentify potential hazards (toxic, flammable, chemical, biological, infectious, radioactive, odour/smells)
associated with the operation of the facility, and must identify the quantities and classifications of chemicals to
be stored and used in the laboratory. While AS/NZS 2982.1 touches on chemical storage issues, AS 1940 and AS
2243.10 should also be closely referenced.

Ensure there is adequate provision for laboratory storage of equipment, consumables and for chemicals. Note that
special code requirements apply to chemicals subject to hazard type, flammability and quantity. Note that special code
requirements apply to chemicals subject to classification and hazard type (flammability, toxicity corrosive),
segregation by classification, and quantity. Cupboards for chemical storage may be custom designed or special
proprietary types with internal bunding, closing doors, of various materials (typically steel or polypropylene) and
may be vented and lockable. Note that the stated (theoretical) capacities of proprietary storage cabinets do not reflect
the realistic/practical storage capacity when storage container sizes are taken into account.

The brief must also realistically predict the extent and types of chemical, equipment and/or consumable storage
required in the laboratory. It is the University's experience that frequently in laboratories the provision of this type
of space is inadequate.

The brief must also determine what wastes are likely to be produced and the methods of handling solid, liquid and
gaseous wastes. Considerations of disposal implications with respect to airborne, waterborne or liquidradiological and

toxic wastes musttakeintoaccountrelevantenvironmental protection legislation.

Determine the extent of PWD (persons with disabilities) accessible requirements with respect to lab benching,
fume cupboards, laminar flow cabinets and biohazard cabinets.

Address the following design items as applicable:

Design Items

New Buildings e slabtoslabheights
e service voids/ducts
e external servicespaces

Existing Buildings | ceilings/ceiling heights

General e fixed orremovable joinery
e laboratory services ducted versus fixed joinery
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Risk Assessment
From the design brief, a detailed risk assessment (analogous to HAZOP procedures) involving all key
stakeholders mustbe carried outto document and record identified risks and responses.

A suggested methodology is that set out in the Workplace Health and Safety publication dated May 1994 Guide:
Laboratory Health and Safety Management System. While in a number of respects this document is no longer current (it
refers, for example, to superseded editions of several Australian Standards), the guide does set out a logical process for
dealing with risk assessment and management in laboratories. The more recently published Workplace Health and
Safety Risk Management Advisory Standard 2000, deals more generically with the same process using a five step
sequence ofrisk assessmentand response.

20.2 Consultation

To ensure compliance with the design guidelines on there shall be close collaboration and coordination between the
consultantsand Engineering Servicesstaffattached to USP's Property & Facilities Department

The Consultants will be required to attend documentation reviews with Engineering Services staff
(electrical/mechanical/hydraulic) at the following key stages:

e Atcompletion of schematic design

o At50% completion of design development

o  At90% completion of tender documentation

These consultations are regarded as mandatory project milestones and will be validated in the form of a Project/
Consultants Meeting minute by the Project Manager. The number of reviews will reduce to two for smallerprojects where
schematic design and design development become an integral phase. The Consultant will contact USP's Engineering
Services staff and arrange review meetings in a timely manner and shall submit a copy of all relevant review
documents at least 5 working days prior to the scheduled review meeting.

The Project Manager will issue a current list of USP'S technical contacts to consultants at the inaugural Project/
Consultantsmeeting.

20.3 Laboratory Furniture

Generally, laboratory furniture shall be designed to satisfy the needs of the particular laboratory activities and may
comprise wall, peninsulaorisland benching. Benching may be fixed, loose ormobile (with castors), and where fixed will
typically incorporate integral splashbacks to wall intersections. Benchingmay incorporate shelving, or shelving
may be wall mounted. Bench dimensions shall take account of ergonomics, functional and equipment dimensional
considerations.

Loose Laboratory Furniture

While it is common in project procurement to categorise unfixed furnishings as "loose furniture" funded by otherthan
building constructionbudgets, this approach to the specialised provision ofloose laboratory furniture such as under-
bench units, lab stools, chairs and tables is generally inappropriate. Laboratory under-bench furniture will typically
be custom made to integrate functionally and aesthetically with laboratorybenching,andshouldbeincludedinthe
constructionbudgetaspartofthebuildingproject.
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Details shall be determined in conjunction with USP.

Bench Surfaces
Bench surfaces within laboratories are to be designed to suit the use of the laboratories. Joints in bench tops are to be
minimised.

In circumstances where special or particular chemicals are to be used, the user should carry out performance evaluation
(physical testing) of proposed bench surfacing options. Such tests will trial the performance of alternate materialsin
circumstances (typesand concentrationsofchemicals) likelytobeencounteredinthe particularlaboratory. Manufacturer's
claims forchemical-resistance performance donotalwayssatisfyuser demands.

Bench top colour selection should take into account the expected laboratory activities, including risks of marking,
stainingorburningandthetexture/patternofthematerial. Colourofbenchtopstobeapprovedby the University. Allbench
tops are to incorporate an approved drip mould.

Benchtop material options comprise the following or their product equivalents:

Trespa TopLab Plus cellulose fibre reinforced thermosetting resin board material (typically 16mm) (or approved
equal)suitable forwetlaboratorieswheresomesignificantpotential forchemical contactexists.

Limited colour range.
Note: check that prospective alternate materials have equivalent properties.

"Chemical resistant" laminate over moisture resistant Craftwood. All faces and edges (including bottom) to be covered
with chemical resistant laminate, which may be postforming grade. "Chemical resistant" isa notional concept and
these materials are suited to some low chemical contact uses only.

Trespa Athlon resin board material (typically 16mm). An alternative to laminate; does not have the chemical resistance
properties of TopLab.

Bench Framing
Welded bench framing may be either powdercoated mild steel or stainless steel to suit the application. Whererisk of

corrosive exposure exists, ensure thatany powdercoatused is corrosionresistant, such as epoxy powdercoat.

Bench framingmustbeengineeredtosuittheanticipatedloads. Heavylooseequipmentsuchaslaminar flow cabinets
andbio-hazard cabinets, forexample, will require heavy duty bench framing.

Bench leg spacing should be designed to take account of anticipated bench activity, single or dual work or study groups.
Legspacingtoaccommodateatleasttwounder-benchunitsistypically preferred.
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20.4 Special Laboratory Equipment

Depending on the type of laboratory, provision for special laboratory equipment may be required. Equipment
may beeither floormounted (free standing) orbench mounted. This may include the following:

Glass Washer
Provision may be required for the installation of a three phase commercial laboratory glass dishwasher. The following
services may be provided:

a) Powersupply whichmay be 10A, 15A or 3P to suit the load of the dishwasher
b) Hotwater, cold water and possibly laboratory-quality rinse water from the laboratory services terminating
in an appropriately sized and type of valve.

Ensure that adequate storage space has been provided near glass washers for accessory trays which may be used in the
machine.

Ice Maker

Provisionmay berequired fortheinstallation ofaspecialicemaker. The following services shallbe provided: water (check
water quality required: filtrationmay berequired water quality may be RO or deionised),240v power, drainage (forice melt
from cabinet (check tundish/drain height/location). Provide sufficientspace for maintenanceaccess.

Autoclave

Provision may be required the installation ofacommercial quality autoclave/steamssteriliser. The following services may
be required: power (check capacity/rating) exhaust ducting (verify requirement and usage cycles), water (check type
and quality), drainage.

Provide sufficient space for maintenance access and for the steam generator if required. Determine in the operation of
the steriliser, particularly at opening, whether specialised exhaust for odour removal is required.

Low Temperature Freezers and Cold Rooms

Provision may be required for the installation of a special low temperature (typically -20, -50 or -80 deg C) proprietary
freezers or purpose-built cold rooms. Check requirements for power (typically 10A or 15A), CO2 "blanket" systems,
alarms (over-temperature local and remote), and floor setdowns for cold rooms and verify that air-conditioning loads
fully account for these systems. Provide floor wastes outside the doorways of cold rooms in accordance with regulatory
requirements.

Furnaces
Beingheavy hightemperature equipment, provide heavy duty benching, non-combustible adjacent surfaces and power to
suitthe appliance (typically 10A, 15A or20A). Consider whether special ventilation or exhaust is required.

Microwave Ovens/Reactors

Provide suitable benching and power to suit the appliance (typically 10A or 15A). Consider whether special ventilation
orexhaustisrequired. Asthese devices presentsomerisk of explosion, locate themto minimise explosionrisk to operator
and other laboratory occupants.
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Environmental Cabinets

Provide sufficient space to accommodate these large appliances. Provide power water of suitable quality and drainage
tundish, as required to suit the equipment. Water quality should ensure that the risk of blockage (and consequent
flooding) of humidification systems is minimised.

Vibration Isolation/Balance Benches

Users may require vibration-isolated benching for measuring or microscopic work. Determine quality of vibration-
isolation required; furniture may comprise basic steel framed rigid benching, terrazzo-topped steel benching or proprietary
airbag suspended furniture.

Monitor Brackets

Wall and ceiling mount monitor brackets must be to a design applicable to the make and model of the monitor to be
used in each specialised situation.

20.5 Finishes

Refer Section 5 (Internal Walls, Partitions and Finishes), Section 6 Floors and Floor Finishes and Section 7 (Ceilings

and Ceiling Finishes)respectively. Ensure thatcode requirements are met with respectto selected finishes; considerations
which may be applicable include flammability, slip-resistance, ease of cleaning (smoothness, provision of coves,
sealed joints, avoidance of construction joints), resistance to chemicals and/or cleaning/decontaminationagents.

Inwetlaboratorieswheretherisk of waterspillsand floodingmay exist, detailingand constructionsequence may need to be
considered to achieve the optimal flood containment and minimal risk of leakage to lower floods. In high risk areas,
consideration of containment may be required.

20.6 Hydraulics

Laboratories should typically contain both laboratory process sinks and hand wash basins dedicated to that activity and
locatednearentry/exitpoints. Provisionofbothhotand cold waterisrecommended. Seebelow for safety shower and eye
wash requirements.

Laboratory Fixtures and Fittings

Laboratory sinks may be centre bowl or double bowl laboratory sinks with draining boards and 300mm high integral
splashbacks, insetbench type or potsink type to suitthe application. Sinks are typically fabricated from Type 316 stainless
steel and shall be certified as such by the sink supplier. Copies of such certification shall be provided to the Superintendent.
In some instances where corrosive chemical exposure is likely, the use of porcelain bowl sinks (preferably installed
without an expressed rim, i.e. under bench mounted) may be necessary. Self-draining PVC runnel sinks shall be
installed in benches where required by the Space Description Forms.

Water supply

Water supply to fixtures and fittings must take into account the service and its quality. Potable supply must be provided to
safety equipment (safety showers, eyewash stations, hand wash basins)
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Special laboratory water

Special watersystems(suchasdeionised, demineralised, reverseosmosisorpurified) whererequired should beaccurately
defined in terms of demand and water quality. Laboratories may provide their own water treatment/purification
systems which may require pre-treated water, UV sterilisation, carbon filtration, storagetanks/vessels,recirculation
pumps, special pipingandavoidance of deadlegs,and special metal-free tapware. Systems may be either stand-alone or
recirculatingdependingonquality and quantity.

Safety Showers

Safety showers and eyewash stations are to be provided in accordance with AS/NZS 2982.1. Consideration must be
given to the location of the safety shower and eyewash station to ensure their use does not constituteasliphazard
forotherlaboratory users. They shouldnot be located in the main exit fromthe laboratory.

A floor drain under the shower is generally not recommended by USP however, the final design concept will beasagreed
with project specific stakeholders. In some biological laboratory applications, the presence of a floor waste may be an
unnecessarysourceofbiological contamination-reviewwithkeystakeholders.

Eye wash stations are not to be drained onto the floor but piped to waste.

Waste water
Determine the nature of liquid wastes to be produced and whether dilution, neutralisation or holding may be required.

The sealing of floor wastes should be considered in light of chemical requirements and EPA provisions such as
preventing chemicals from entering drainage systems and the environment. This includes waste from safety showers.

20.7 Air-Conditioning & Ventilation

Laboratory requirements may include the provision of fume cupboards, specialised ventilation or local exhaust
systems. The impact of such systems on air-conditioning loads, and opportunities for fresh or tempered air make-
up should be considered.

In laboratory briefing, any requirements for 24 hour air-conditioning must be identified. Note that some experimental
procedures require irregular extended operating hours.

Requirements for humidity control must be clearly specified by users. The particular requirements of equipment or
processes must be clearly understood and documented: absolute humidity limits (high or low) or acceptable humidity
ranges may be the design criteria.

PC-2 facilities are to be equipped to measure and display the pressure difference between the facility and adjacent areas.
The display must be able to be read before entering the facility. NB. This is standard requirement for PC - 3 facilities
thatis also adopted by USP for PC-2 facilities.

Determine the requirements with respect to fume cupboards, laminar flow cabinets and biohazard cabinets. Code
requirements for space clearances to fume cupboards must be satisfied.
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With respect to fume cupboards, the requirements for fume scrubbing must be determined. Consider the visual impact
of'exhaust flues. Consider the location and dimensions of exhaust flues in terms of their aerodynamic effectiveness
taking account of prevailing wind directions, proximity to adjoining window or ventilation openings, proximity to
adjoining buildings or other obstructions as sources of turbulence and the like. [fnecessaryinproblematicsitesortosatisty
EPArequirements,adetailedairflow/dispersionstudymay be necessary.

Refer Section 24 (Air Conditioning and Ventilation).

20.8 Lighting & Power

Refer Section 27 Electrical Services.

Note the particular requirements of laboratory-related codes with respect to outlet locations above benching,
servicesisolationandproximitytoflammableliquidscabinetsandothersourcesofignition.

20.9 Communications, Data & Security
Ensure that the brief adequately addresses the particular laboratory requirements for communications and equipment

alarms, security systems, access control, and data provision. Refer also Section 23 (AV Standards for USP Classrooms
and Lecture Theatres).

20.10 Fume Exhaust Systems

Refer Section 24 (Air Conditioning and Ventilation).

20.11 Health & Safety Provisions

Typical minimum safety provisions to satisfy AS/NZS 2982.1may include safety showers and eye wash stations,
hand washing facilities, safety and evacuation signage, noticeboards, placarding and storage of safety equipment and
datarecords such as MSDS.

Safety Showers and Eyewash
Refer subheading 20.5 above

Safety Isolators

Providetherelevantsafety isolators for power, gasand otherservices asrequired by the relevant standards and regulations.
Services isolation shall not include reticulation to safety equipment such as eyewash and safety showers. Position
isolatorsadjacenttodoorsandaway fromlightswitchesifpossible. Theuseofa combinedisolating device addressing
allreticulated services in one actionis preferred.

In addition in teaching and research laboratories, it is desirable that each bench be separately isolatable for maintenance
purposes. Confirm this requirement for each laboratory.
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Services Outlets

Refer Section 25 (Sanitary Plumbing and Drainage) and Section 26 (Piped Services and Storage Tanks). All laboratory
service outlets for reticulated services including water, demineralised water, LP gas, vacuum, compressed air and special
gases shall be approved types. Reticulation systems and outlets for specialised services such as high purity and ultra-high
purity gases should be provided with all necessary fittings such as stop valves, pressureregulators, flow control valves,
specialdiaphragmsandthelike. Laboratoryfittingsshall be epoxy coated and generally colour coded as per the DIN
Standard. The preferred manufacturer of laboratory tapware is Broen. Other brands will be subject to approval. The
preferred manufacturer of specialisedquick-connectcouplingsandfittingsisSwagelok.Otherbrandswillbesubject
toapproval.

20.12 Access to Laboratories for People with Disabilities

General

This section sets outsome guidelines forthe design oflaboratories in order to provide access for people with disabilities. In
general, each teaching laboratory shall have at least one workstation per laboratory which is adjustable to allow use by a
person with a disability. Some general principles are set out below. The publication Accessible Scientific Laboratory
Design by Jaye Johnson (now at the WA State Disability Liaison Office) and published by the University of Western
Australia Student Services is auseful primer on this subject.

The most common problem for people with disabilities in laboratories is that of heights of working surfaces and the
inadequacy of space below the surface. Laboratory spaces are usually designed for standing work whichlimitstheiruse
bythosewhousewheelchairsorhavepoorbalance,co-ordinationandendurance.

Flexibility of design, including adjustability, helps to fit the working environment to the range of users. One workstation
per 40 users should be designed to be easily adjustable by the user to enable a full range of bench heights to be used
giving access to all services. The design should also ensure that items such as fume cupboards andsinkscanbearranged
sothatatleastoneisaccessibletopeoplewith disabilities.

Alocation towards the front of the laboratory is desirable to facilitate lip-reading for visually impaired students.
Working Heights

Although standard heights of wet laboratory benches are normally high enough, if unobstructed, to allow a wheelchairto
fit below the bench, they may be too high for wheelchair users. Reference should be made to AS 1428.2 Section 24

“Furniture & Fitments” for standards for tables, counters and worktops.

Access
It is important that access between benches is adequate and not less than set out in AS 1428.1.

Reach Distances
Reach Distances for disabled workstations should comply with the provisions nominated in Section 22 of AS 1428.2.
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Laboratory Services

The controls for power, water, gas etc. in wet laboratories are usually placed on a service spine above the bench topand
away from potential hazard. In many cases, the location and separation of the services is determined by regulation.
Consideration should be given in the design of the workstation for people with disabilitiestotheplacementofservices
andcontrolsinapositionaccessibletopeoplewithdisabilities. Reference should be made to Section 12 of AS 1428.1
for details.

Hearing Augmentation - Listening System

Provide an audio-frequency induction loop system in accordance with AS 1428.2 for persons with impaired hearing in
laboratories. The audio loop system must consist of a low impedance coil recessed into the floor and a suitable amplifier
mounted inan equipmentrack in an adjacent preparation room.

20.13 Special Hazard Laboratories

Spaces within laboratories or entire laboratories in which hazardous materials or products are used must be designed and
operated in conformity with specific Standards and State legislation. In some cases no specific regulationcurrently exists,
inwhichcasereferencetonational orinternational bestpracticemustbemade.

Examples of laboratory activities which may require careful specific consideration include:
e Biological or microbiological laboratories
e  Vivariums or plant houses
e (leanlaboratories
e X-ray andradiological laboratories
e NMR (nuclear magnetic resonance) facilities
e Electron microscopy

e Useofcryogens (e.g. liquid nitrogen or helium).

Examplestoissuestobeaddressedmayinclude:
e Containment strategies
e (Clean room construction and specialised mechanical installations for high quality particulate air filtration
e Non-ionisingradiation exposure (magnetic/electrical fields, laser, RF,IRand UV)
e Jonisingradiation exposure (X-ray, gammarays, alphaparticles, beta particles)
e Hazardousgoodshandling(e.g.cryogens-very low temperatures, oxygendisplacement, delivery by lifts,
special storage)

e Mechanical vibration or freedom from vibration.
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Part 2 - Services
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Videoconference Facilities

Design Issues
This section outlines additional requirements for videoconference applications in new and refurbished rooms.

The purpose of a videoconference is to 'connect' people in geographically distant sites visually and aurally to enable an
exchange of information. Applications include:

e Meetings

e Interviews

e Research collaboration

e Teaching (small or large group)

In all cases, the goal is to create a single 'virtual' working environment with the enabling technology becoming
"invisible' to the participants. Natural looking images and clear natural sound are fundamental requirements.

While videoconference rooms may be purpose-built, more typically they are multi-function or multi-purpose rooms.
Careful design is required to balance sometimes conflicting requirements and to integrate the videoconference
system with other audiovisual facilities.

An additional consideration for videoconferencing over and above normal room design requirements is the quality ofthe
image and sound transmitted to the remote site(s). Thisimage is generated by one ormore videocamerasthat'see'the

localparticipants. Viewingangles,sightlines,background,andlightingimpacton the transmitted image quality.

Conversely the quality of the received image is affected by viewing angles and sightlines, but lighting requirements
conflictwiththe needs ofthe camera(s). Image size is also important.

The quality of the image and sound received from the remote site is largely beyond our control, butthe quality ofthe

outgoing image and sound is determined by factors within our control. Failure to address fundamental lighting and
acoustic issues will greatly reduce the usefulness of videoconferencing as a communications medium.

Definitions

(To be read in conjunction with definitions in Section 23 AV Stds for Classrooms and Lecture Theatres)

e Near end - the site of the local participants

¢ Farend - the remote site or sites

e Endpoint - the device transmitting images and voice to/from the far end

e ISDN - Integrated Services Digital Network - a digital telephone line used to transmit/receive
videoconference calls where a network connection is unavailable.

e [P-Internet Protocol - anetwork-based method of videoconference connection

e H323 - standard protocol for [P-based videoconference calls
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H320 - standard protocol for ISDN-based videoconference calls
SIP - Session Initiation Protocol - an emerging network-based communications protocol offering greater
efficiency than H323.

Access Grid - an alternate video collaboration method using a high-speed network

connection. Currently access grids are incompatible with video conference facilities. USP does not
recommend the use of access grids

Acoustics

The acoustic environment must be treated to minimise internal reverberation and external noise intrusion. Location of the

room away from traffic noise, plant rooms or other noise sources is essential. Target rooms characteristics are:

Reverberation time 0.5 seconds (RT60)
Ambient noiseNC30
Isolation to STC50

Windows to be avoided, otherwise acoustically treated

Lighting

Lighting must be carefully designed to ensure local participants can be clearly 'seem' by the camera or cameras

withoutharshshadows,andwithoutaffectingthevisibilityofmonitorsorprojectionscreens.

Lighting shall be uniform, diffuse and of constant colour temperature.

Room Environment

Roomcolourscheme mustbe chosen to producethe bestvideo image as seen by the camera(s) -and hence the remote

participants. Rich, uniform pastel colours work best.

There must be a minimum of detail and texture (joints, mouldings, drapes, artwork and shadows) in the cameras'

view. (Unnecessary picture detail must be processed by the videoconference endpoint for transmission and

degrades the image unnecessarily). In the case of dedicated videoconference rooms, the furnitureshouldnotbetextured

andthetablesurfaceamedium colour-notwhiteoroverly dark.

A suitably sized USP logo visible by the main camera is recommended to identify the sending location.

Room layout must allow local participants to make 'eye contact' with the remote participants. Furniture layout, screen

and camera positioning require careful consideration.

A clock clearly visible to the near-end participants (adjacent to the display wall) is required.
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21.6 Images

Dual images are preferred over single image systems. Dual images allow constant 'eye contact' with remote participants
while othervisual materials (e.g. documents, PowerPoint presentations etc) are displayed.

Both images shall be full HD (1920 x 1080). Large LCD / LED monitors are the preferred display solution.

Image sizes must obey the 5.3H rule in Section 19 - Teaching Spaces Clause .6.1.

21.7 Access

As videoconference technology offers worldwide applications, different time zones dictate that videoconference-
enabled rooms may need to be used outside normal business hours. Room access outside normal hours must be
considered.

21.8 Services & Equipment

Videoconference endpoints require network (IP) or ISDN connections (or both). IP is the preferred connection
method. Inadditionan ISD/STD phone mustbeavailable fortroubleshooting. A minimum of three network ports are
required in any videoconference-enabled room (endpoint, PC and AMX control system). In dedicated
videoconference rooms the minimum number of ports is five.

Inlargerroomsused forvideoconferences additional microphones will berequired to provide adequate pickup. This
may dictateadditional audio processing (e.g. auto-mixers and echo cancellation devices).

In lecture theatres, student interaction may be by means of roving wireless microphones or multiple fixed microphone
points.

Where AMX control is provided, the endpoint shall have 2-way RS232 control capabilities. IR control from an AMX
system is not acceptable.

20.2 Furniture

Where appropriate an AV Cupboard to house any electronic equipment should be provided. Requirements for
ventilation and access are outlined in Section 19 Teaching Spaces Clause 11.
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Dedicated Videoconference Rooms

Dual images at full HD resolution are required. Large LCD / LED monitors are the preferred display solution.

The main camera should be located directly below the centre of the screen used to present the far-end view of
participants or between the screens at approximately 1200mm from the floor.

Recommended light fittings are RDBS Dual Basket 'Mellow Light' units. These fittings contain two LED tubes
separately switched to direct lighting in two directions (typically fore and aft). The fittings must be installed with the
tubes parallel to the projection screen(s) or monitor(s) and wired to two switched circuits per fitting. Down lighting
produces harsh shadows and uneven lighting levels and should therefore be avoided for videoconference applications.
Where down lights are fitted they must be in addition to the 'Mellow Lights' specified above, and must be separately
controlled.

Furniture arrangement must allow good sightlines to the screen(s) for all local participants. For new facilities, table
designs which suit or can adapt to the needs of videoconferences should be considered.

Where appropriate an AV Cupboard to house any electronic equipment should be provided. Requirements for ventilation
and access are outlined in Section 19 - Teaching Spaces Clause 11.

A minimum of six network ports
Telephone with STD and IDD access

Meeting Rooms
Single or dual images. Dualpreferred.

All requirements in 22.10, except paragraph 6, apply equally to meeting rooms used for video conference applications.
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21.11 Lecture Theatres

Additional considerations for successful use of videoconferencing in lecture theatres include:
e Additional camerasto enable far-end participants to see the presenter and audience.
e Additional audio mixing and distribution for the endpoint.
e Additional microphones for audience interaction.
e A monitorin frontofthe presenterto enable eye contact with far-end participants.
e Particularattentiontotheatreacoustics. Reverberationtime mustbekepttoaminimum.
e Particular attention to lighting.
e Accommodation for a technical operator.
e Additional networkports.
e Telephone (STD/IDD) for technical support and troubleshooting.

Maintain the highestimage transmission quality. Within USP image quality should be VHS-quality or better - typically
2Mbps. Bandwidth forexternal connections should be 384Kbps orhigherifpossible.
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22 AV Standards for USP Classrooms and Lecture

Theatres

To be read in conjunction with Section 19 Teaching Spaces and the following two appendices.

e Architects will need to refer to Appendix 23.1 — Audio-visual Facility Design Standards for space requirements,
generic layouts and furniture design to house AV equipment.
e Electricalengineersandcontractors willneed toreferto Appendix 23.2 Audio-visual Installation Standards’

22.1 Definitions

Word or Short-form
Definition
Classroom | General purpose teaching space with a flat floor and loose furniture
Lecture A general purpose teaching space which has fixed seating and a tiered or sloping floor. It is typically
Theatre better more intensively equipped for visual presentations
AV Audio Visual
Video Any composite or component video signal in either analogue or digital format
Audio Any audio signal in either analogue or digital format
RGBHV A method of connecting devices using five cables to carry red, green, blue, horizontal and vertical
signals
VGA A computerimageresolution of 640 by 480 pixels. Inthe contextofcables, VGA meansa
multicore cable carrying RGBHYV signals from one device to another
SVGA A display image resolution of 800 by 600 pixels
XGA Display image resolution of 1024 horizontal by 768 vertical picture elements (pixels)
SXGA A display resolution of 1280 by 1024 pixels
UXGA A display resolution of 1600 by 1280 pixels
WXGA Resolution of 1366 by 768 pixels in widescreen format
WSXGA A display resolution of 1680 by 1050 pixels (widescreen format)
WUXGA A display resolution of 1920 by 1200 pixels (widescreen format)
PAL The ‘Phase Alternate Line’ system of broadcasting analogue television signals in Australia
NTSC The ‘National Television Standards Committee’ system of broadcasting analogue television

! Appendix - 23.1 - Audiovisual Installation Standards and Guidelines, Dated 10.10.12
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in the USA

ANSI The American National Standards Institute- a standards organisation. Commonly used in
conjunction with brightness or light output of projectors

VHS The common Video Home System videotape format
DVD The common Digital Versatile Disc for video, audio or data storage and playback
CD The common Compact Disc audio format

CDROM The common Compact disc Read Only Memory data disc format

VHF The “Very High Frequency’ radio spectrum between 30MHz and 300MHz

UHF The “Ultra High Frequency’ radio spectrum between 300MHz and 3,000MHZ

PC A personal computer running under a Microsoft Windows platform

OHP Overhead Projector — an optical device for projecting transparencies onto a screen

Data Projector] An electronic device capable of projecting an image from a computer or video source onto a large
display screen. (the terms ‘data projector’ and ‘video projector’ are normally interchangeable

FOH ‘Front of House’- the front of the room the theatre

ROH ‘Rear of House’

Biobox A separate projection booth of control room at the rear of a theatre

AMX A control system used by most universities which is manufactured by AMX Corp

USP ITS USP’s ITS is responsible for the design installation and maintenance of Audiovisual facilities

in general teaching spaces.

22.2 Responsibilities
Audiovisual equipment in general teaching spaces will be specified by AVS.

AVS ornominated audiovisual contractor will act as the audiovisual consultant for any project involving the installation of
AV equipment or facilities.

AVSwill actas the installation contractor where applicable and appropriate or nominate an approved audio visual contractor.
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22.3 Classification System for General Teaching Spaces

Thelevelof A Vfacilitiestobeprovidedingeneralteachingspacesisdescribedinthe Table 1inSection 19 Teaching

Spaces a summary of which follows:

SMR StandardMeetingRoom; AtypicalMediaequipped MeetingRoomwithastandardrange

of AV facilities

VCR Video Conference Room; A typical Media equipped high end Video Conference Room with

a comprehensive range of AV facilities for high end Meeting / Board Rooms

PBL Problem Based Learning; A typical Media Equipped flatfloorpodium witha single data projectorand
comprehensiverangeof AV facilities for Collaborative Learning Space

(standard flat floor classroom)

Tiered | Adual-projectorfully equipped Tiered Lecture Theatre with high definition widescreen

Theatre | projection capable of displaying two different images simultaneously

Studio | Universal design space with basic AV facilities

22.4 Equipment Standards

Audio visual equipment standards will be determined by AVS. Current standards will be documented on the website.
Standards are subject to frequent revision, but some minimum specifications are as follows:

e Control systems shall be AMX.

e Control panels in PBL rooms and single projector tiered theatres shall be AMX NXD 700 7” touch
screen.

e Control panel shall be AMX NXP-TPL-PRO2 interface and ELO intellitouch touch screen monitors
19-22”.

e For PBL and Tiered Theatres 19" monitors
e Data projectors shall have RS232 control using a protocol approved by ITS.

e Data projectors shall have a minimum brightness according to screen size. Where possible solid state
lamp projectors should be used.

0 PBL projectors shall produce no less than 3500 ANSI lumens

0 Tiered Theatres and rooms with images wider than 3 metres shall have projectors
producing no less than 6000ANSI lumens.

e Radio microphones shall be 100% compatible with the AKG DSR700 digital series.
e Document cameras shall provide WXGA or greater outputs and USB compatible.

e Hearing augmentation systems shall use Infrared sound systems designed in accordance with relevant
Building Codes and Australian Standards.

e Light dimmers shall be 100% compatible with Dynalite DLE series dimmers and shall communicate
with the AMX system via Dy-Net RS485 protocol.

e« Voice reinforcement systems typically use Bose DS16F ceiling speakers.
e+ Audio mixers shall be Biamp Nexia or Tesira.
e -« Signal distribution shall be shielded CAT6A or Belden optical fibre.
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22.5 Projection Facilitation

Design requirements for the provision of projection facilities in teaching rooms are described in Section 19 Teaching Spaces
Clause 6.
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Double GPO on Wall or Floor Pit 2
Double GPO in Bio-box 6+
Double GPO in Ceiling for Data Projector (or adjacent to data 2
projector location)

Power

Where possible all audio visual equipment should be on the same power circuit.
Two DGPOs at the front of the room one of which must be near the presenters’ position.

Network
Network ports shall be provided as follows:
Level of AV Facilities

Double GPO on Wall or Floor Pit 1

Double Port in Bio-box

6+

DoublePortinCeiling for Data Projector(oradjacent
todataprojector
location)

Double GPO on wall for Speakers 1

Adjacent Control panel location

Power

Where possible all audio-visual equipment should be on the same power circuit. Two DGPOs at the front of the

room one of which must be near the presenters’ position.
Network

Network ports shall be provided as follows:
Level of AV Facilities
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AV FACILITY SMR | VCR PBL Tiered | g\ dio
Theatre

Double GPO on Wall or Floor Pit 1 1 1 2 1
Double Port in Bio-box 6+ 1
DoublePortinCeiling for Data Projector(oradjacent 1 1 2 1
todataprojector
location)
Wireless Network Connectivity 1

All network ports should be connected to the virtual subnet allocated to lecture theatres on the relevant campus (e.g.

subnet 121 at GP).

Phone
An internal-only telephone should be provided at FOH and Biobox (where applicable) in lecture theatres. FOH
phones must be of the 'security' type to prevent theft.

Equipment Racks

Audio-visual equipment is typically installed in standard 19" racks. Racks must provide convenient access to the front
and rear of the equipment.

Where racks must be installed in joinery (e.g. in a meeting room), and where rear access or side access cannot be
provided, the joinery must allow the rack to be easily slid out for servicing. There mustbeno plinth, and there must be
sufficient width and depth (clear of obstructions such as hinges) for the rack and cables.

Regardless of location, there must be sufficient ventilation (air flow) to preventunacceptable temperature rise.Fordesign
purposes,assumeaheatloadof1000W (min)andatemperatureriseof10degreesCabove ambient.

Specifications for Lighting Systems for Lecture Theatres

(Thissectionshouldberead in conjunction with AS1680.2.3-1994 Interior lighting - Educational and training facilities).

Scope

Thisdocumentisintended to provide design parameters for lighting systems in lecture theatres to create an optimum visual
environment for large-screen presentations. The parameters and specifications apply to a 'typical' lecture and will be
subjectto variations to meet particular needs.

Control panels or switches are not specified, as they are included in the Theatre Control System installed by USP Audio
visual Services.
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Introductory Comments

The importance of lighting design in lecture theatres used for video or data projection cannot be over- emphasised.

Visibility of the projected image depends on relative brightness of the image versus ambient lighting falling on the

screen. The aim is to minimise light falling on the screen, while providing sufficient light in the body of the theatre to

allow students to take notes. This canbe achieved with careful selection, arrangement and control of light fittings.

All lighting control operations are integrated into the Theatre Control System installed and programmed by USP's ITS

department.

Design Goals

a)
b)

¢)
d)

e)

General purpose house lighting must be even and omni-directional to minimise shadows and sufficiently
bright for reading and writing. Target lighting level is 320 lux.

Lighting for projection applications must be ‘vertical’, with as little horizontal component as possible.
Lighting must be zoned from front to rear to allow differential lighting or ‘profiling’. The levels are
controlled with multi-channel dimmers. Typical lighting levels are in the 10 to 100 lux region.
Transitions between different lighting configurations and levels must be as smooth possible to minimise
‘visual jarring’ (e.g. sudden, large changes in brightness).

All theatre lighting (except exit lights) must be remotely controllable from the Theatre Control Systems
installed by Audio-visual Services. This is achieved with contactor switching of lighting circuits and
digitally controlled dimmers.

Lighting systems must not cause interference to any other audio-visual equipment in the theatre. This
includes infra-red (IR), acoustic and electrical interference

House Lighting (detailed specification)

House lighting shall be even and reasonably shadow-free with approximately 320 lux falling on a horizontal surface.
LED lighting is the most practical for this purpose.

Lighting shall be arranged in zones from front to rear.

In a larger theatre (say greater than 15metres from front to rear), lights shall be arranged in three zones — front, middle

and rear.

In a smaller theatre (say under 15 metres from front to rear), lights shall be arranged in two zones — front and rear.

LED light fittings shall be of ‘rapid-start’ type with a minimum of flicker and audible noise.

Light switching shall be via Dynalite DMCS805 controller or equivalent Dynalite model.

Alternatively light switching may be controlled by electronic relay controllers equivalent to Dynalite DRC320FRMOT
or DDRC810MOT or equivalent Dynalite model. These units are software compatible with Dimtek/Dynalite dimmers
specified elsewhere and offer ON/OFF- Auto switching control.

Movement detector (PIR in smaller rooms or microwave in larger rooms) are to be installed for complete coverage for
the teaching space and provide a dry contact closure signal to the AMX control system. USP ITS recommend where
possible the use of Dynalite movement detectors connected to the Dynalite dimmers
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Lighting for Projection (detailed specification)

Light fittings shall direct light vertically with a minimum of horizontal lighting component. Recessed down lights are
preferred. Care shall be taken to minimise glare. (‘Block-light’ reflectors are ideal).

Lights shall be spaced so there is significant overlap of beam patterns (so a lamp failure does not create an unusable
dark zone).

Lights shall be arranged in zones from front to rear as follows:

In larger theatres (say over 15 metres from front to rear), lights shall be arranged in three zones — front, middle and rear.
In smaller theatres (say under 15 metres from front to rear), lights shall be arranged in two zones — front and rear.

The front zone(s) if lights shall not spill on to the screens.

Lighting levels shall be fully and continuously controllable from 100% light output to less than 2%. Control function
(i.e. control input versus light output) shall be approximately linear.

This permits a smooth transition to and from house lights to projections lighting levels. In the case of raising the level
from the projection setting to full house lighting, the down lights are ramped up to their full brightness, the LED lights
are turned on; and then the down lights are ramped off. In the opposite case, the down lights are quickly raised to full
brightness, the LED lights are turned off; and then the down lights are faded down to the desired level. This is a tried
and tested system- and it works well.

Approximate target levels for the dimmed settings are 100 lux for the ‘Medium’ setting and 25 lux for the ‘Low’ setting

Lighting zones shall be controlled by individual dimmer channels, which are controlled by the Theatre Control System
installed by ITS. (Dimmers are specified below)

Additional Lighting (detailed specification)

a) ‘Stage Lighting’: Directional lighting shall be installed over the lectern area. This shall comprise at least
two narrow-beam adjustable lights (e.g. low voltage dichroic eyeballs). There shall be no spill onto the
projection screens, and care shall be taken to avoid reflections off the lectern surfaces.

b) Spotlights: (where appropriate) Two narrow — beam spotlights shall be installed to light the lecturer for
videotaping purposes.

¢) The spotlights shall have full beam control (zoom, focus and shuttering) to adjust and minimise spill onto
the screens. 800KW Profile lights made by Prolite in Toowoomba are preferred.

d) Each spotlight shall be supplied from a separate dimmer channel controlled by the Theatre Control System.

e) Aisle lighting (where installed) shall be low-intensity and shall be configured for minimum spill onto
projection screens (e.g. directed downwards).

f) Aisle lights shall be controlled by a contactor or dimmer, which is controlled by the Theatre Control
System.

g) Exit lights shall be of low brightness type using green text on a black background. No external control is
required or permitted.

h) Bio-box Lighting shall include LED work lighting and manually dimmable down lights over working areas.

1) Board lighting shall provide an average level of 300 lux of light across the surface of the board, without
creating glare for the viewers and without creating reflections that could obscure the information thereon.

j) Iluminated ‘Lecture in Progress’ signs shall be fitted on the outside of each entry door and switched via a
contactor which in turn is controlled by the Theatre Control System

Dimmers (detailed specification)

Fromexperience, itisnecessarytospecify aparticularbrandand model fortheatreuse. Theprimaryreason isforsoftware
compatibility. USPhasstandardised onaparticularbrand of Theatre Control Systemand has developedandrefineda
standardmethodofdimmercontrol. Otherbrandsofdimmersusedifferent, incompatible serial control protocols.

a) Dimmers shall be Dimtek DLE-405 or equivalent Dynalite model unit manufactured by Dynalite in
Sydney. These units provide four channels of dimming each rated at 5 amps. Where more than four
dimming channels are required, additional DLE-405 units shall be installed in a master-slave
configuration. Alternatively, a DMC805 controller or equivalent Dynalite model may be used. It
provides 4 channels of dimming, 4 channels of switching and 4 channels of DSI control for HF
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ballasts.

b) Where higher current ratings are required, the dimmer shall be a Dimtek DLE-410 or equivalent
Dynalite model (4 channels of 10 amps each).

c) Other models of Dimtek dimmers may be used subject to prior approval by Audio-visual Services.
However, approval may be denied in the interests of model commonality.

d) The dimmers shall be controlled by a serial data link from the Theatre Control System using the
‘Dynet’ protocol.

e) There shall be provision for multiple control panels including manual slider controls if required.

f) Where practical, the dimmer(s) shall be installed in or near the Biobox to facilitate control wiring and
adjustment.

g) The dimmers shall not generate electrical interference to Audio-visual equipment or generate audible

noise.

h) Under no circumstances should dimmers be used to control LED lighting. Any LED dimming shall be
via HR ballasts controlled by DSI protocol.

1) Zones shall generally be configured from front to rear of the room. A typical configuration is:
e Zone 1 — ‘Stage lighting’ (reading lights over lectern)
e Zone 2 — Front Zone (FOH)
e Zone 3 — Centre Zone
e Zone 4 — Rear Zone (ROH)
e Zone 5 — Spotlight 1
e Zone 6 — Spotlight 2
e Zone 7 — Aisle lights
e Zone 8 — Board Lights

Alternatively, Dynalite DRC320FRMOT electronic contactors or equivalent Dynalite model units may be
used. This unit provides 3 channels of load switching with inbuilt ON-OFF-AUTO switching and operated on
the DyNet communication bus.

Variations (detailed specification)

There shall be no variations from the specifications and parameters outlined above without written approval
from USP ITS. This particularly applies to dimmers and the use of LED lights.

Projection Room & Bio-box

Fordetails of the requirement for a Bio-box, its design and location refer Section 19 Teaching Spaces Clause 10.

Services
A generous number of DGPOs isrequired inthe Bio-box. Atleast six double GPOs are requiredunder the projection
window and at least four adjacent to any equipment racks.

Where possible, these DGPO's should be on the same circuit as the GPO's provided at the FOH location. A
telephone shall be provided (restricted to internal calls).

At least 2 network connections shall be provided.
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Lighting
Manually dimmed down lights shallbe provided overthe projectionbench. Separate
fluorescentlightingshallberequired (manuallyswitched).

229 AV Cabling
Responsibility
Inanyprojectinvolvingtheinstallationof AV facilities, the contractorwillberesponsible forinstallingcables as specified
by ITS.

AVSwillspecifythetypeofcablesandwheretheyaretoberun. Thecontractormustnotsubstitutecable types or
brands without prior written approval of ITS.

Termination
AV Servicesornominated AV installer will terminate all signal cablesrelatingto AV equipment - with the exception
of data network, telephone, MATYV and power services that are the responsibility of other contractors.

Tails
Unless otherwise specified, the contractor must leave 4 metre tails on cables terminating at the FOH equipment
bench and any equipment racks; and 2 metre tails elsewhere.

Excessive length of tails is to be avoided.
If pre-terminated cables are used, any excess length shall be pulled back into a suitable void.

Cable Identification
Thecontractormustlabelallcablesatbothendswithameaningfulidentification—e.g.'Video6toROH'.

Cable Paths
AV signal cables should be well separated from power and lighting cables which may cause interference.
Minimum separation is 300mm.

Cables should be well supported to avoid any strain or stretch. Where a bundle of cables isrun horizontally, thepreferred
methodofsupportistosecurethebundletoaperforated cabletray with cableties.

Cables should take the shortest practical path. This applies particularly to coaxial cables carrying video or computer
signals.

A spare accessible cable path shall be provided between the 'teaching station' and location ofdata projector(s).
Where the pathrises vertically inside awall, two 5S0mm conduits into the ceiling space shallbe provided. Forsolid plaster
ceilings, suitably located access hatches (450mm square minimum) shall be provided to facilitate running extra
cables.

For Tiered Theatres there shall be capacity to install additional cables from the teaching station to the Biobox. A
minimum of two 50mm spare conduits shall be provided.

Cable Protection

Any pre-terminated cables (e.g. VGA cables) shall have any contacts protected from physical damage and
contamination from dust or paint. Asabare minimum, connectors shall be protected with sturdy plastic bags taped
over the cable ends.
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Fire-Stopping
Any penetrations through slabs, walls or fire-rated panels shall be fire-sealed to AS1530.1 to AS1530.7 standard.
Refer also to National Building Codes or Building Codes of Australia Volume 1 Chapter C. See also Section 30 Fire

Services. Clause 23 - Fire Stopping.

Cable Types

Unless specified otherwise, the following cable types shall be used for all AV installations:

Video(Coaxialcable) | Belden 8241

Audio (balanced) Hartland HC2747

Audio (unbalanced) RS 367-599

VGA Pre — terminated cables with moulded connectors. Typically AVS will provide the

cables to the builder for installation. The builder must advise AVS of lengths and
quantities required with aminimum oftwo weeks advanced notice. The builder must
protectthe connectors from damage and contamination.

Speaker (Figure-8)

Double-insulated Fig -8 stranded cable 1sq.mm or larger

UTP

Category -5E or Category 6 with yellow sheath

Multicore audio

Canare MR202-8AT

Microphone Canare L4E6S

AXlink Hartland HCY 622 (green sheath)

Optical fibres Belden(corenumbersshallbesubjecttoindividual systemrequirements)
Video (Coaxial cable) | Belden 8241
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22.10 Drawings

Documentation requirements are detailed in Section 40 Documentation.

Note: - Drawings shall clearly indicate locations of ceiling and wall access panels and any other necessary access panels.
Drawings shallinclude:

o fulldetails of AV wiring showing approximate cable paths

e cquipment locations

e cabletypes and quantities

e location of projection screens and whiteboards

e any fixedseating

o fixedjoinery

e location oflighting dimmers and relevant electrical switchboards

Provide a separate drawing and/or a separate layer in CAD files. Combined power/AV or combined
communications/AV drawings are not acceptable.
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22.11 Operating & Maintenance Manuals

Documentation requirements are detailed in Section 40 Documentation.
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24 Air Conditioning and Ventilation
24.1 Scope

Air conditioning and ventilation services shall conform to the requirements of the latest issue of:
e USP's Design Guidelines including all updates issued at the time
e Building Code ofnational goveand State and Local Government Building Regulations
e  Workplace Health and Safety Act and Regulations
e Electricity Safety Act
e Fire and Rescue Service Actand Regulations
e Environmental Protection Act and Regulations
e Integrated Planning Act and Regulations

Relevant Australian Standards Compliance to the above shall be regarded as the minimum requirements and shall be
complied withexcept where ahigherstandardis detailed onaprojectspecificbasis.

The consultant shall ensure that the design and associated documents highlights to builders and installation contractorsall
relevantoperationalissuestobe considered inthe execution ofthe building works. Examples include:-

Maintenance of air conditioning, electrical and fire services to those adjoining areas in the building excluded from the
contract works areas

Appropriate protection of equipment against dust, water etc.; during the construction phases of the project

24,2 Consultation

There shall be close collaboration and coordination between the consultants and USP's Project Engineer (Mechanical)
to ensure compliance with this design guideline on a project specific basis.

The Consultantswillberequired to attend documentationreviews with the Project Engineer (Mechanical) at the following
key stages:

e Atcompletion of schematic design

o At50% completion of design development

e At90% completion of tender documentation

These consultations are regarded as mandatory project milestones and will be validated in the form of a Project/
Consultants Meeting minute by the Project Manager. The number of reviews will reduce to two for smallerprojectswhere
schematic designand design developmentbecome anintegral phase. The Consultant will contact USP's Project Engineer
(Mechanical) and arrange review meetings in atimely manner and shall submit a copy of all relevant review documents
at least 5 working days prior to the scheduled review meeting.

The Project Manager will issue a current list of USP'S technical contacts to consultants at the inaugural Project/
Consultantsmeeting.
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24.3 Design Documentation

The consultant will develop and maintain design documentation available for review by the Project Engineer
(Mechanical). Asaminimumrequirement, designdocumentation will include the following:-

e AirConditioning Heat Loads

e  Maximum Demand Calculations for MSSB

e Air ConditioningZoning

e CHW Diversity

e Equipmentselections

24.4 Design Coordination

Particular care is to be taken to ensure coordination of all other aspects of the project e.g. plumbing, data cabling etc. in
the context of safe and practical operational and maintenance access to all electrical elements. Some particular
USP requirements are listed as follows:-

Theseparationofpipesandlocationofpipesinrelationtoelectrical servicesshallbesuchthattheriskof damage from
the contents of the plumbing shall not be a possibility. For example:
e Sanitary plumbing pipes are notto run within switch-rooms and electrical riser shafts.
e Plantroomsacting as air plenums will exclude floor waste gullies and will be drained to outside the plenum to
discharge, via an air break, to a tundish drain.

e Firesprinklerpipesarenottoruninthesubstationroomdirectlyabovethe 11KV switchgearetc.

Location of fittings, furniture, doors, plant and other equipment shall be such that there is sufficient clearance forthe
safeoperationand maintenance ofthe variouselectrical services systemscomponents. For example:

e GPOandvoiceanddataoutletsare generally to run above bench/desk heightandnothidden behind or underit.

e Lightswitcharenotto be located behind the hinge side of the door.

e Thefirepumproomisnottobelocateddirectlyabovethesubstationormainswitchboardroometc.

24.5 Quality Control & Milestone during Construction

In addition to periodic site visits to assess the quality of the installation and accord with design intent, the consultantis
expected to attend at a number of milestone events. The consultant should review, listany defects and reinspect if
required. Thesemilestoneeventsinclude the followingasaminimum:

a) Review ofequipment/material samples submitted forreview andintegrity testing of any
components proposed for use (e.g. ductwork)

b) Review of in-ground services prior to being backfilled

c) Review of contractor's workshop drawings prior to manufacture
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d) Inspectionof switchboards at the manufacturers premises priorto delivery to site

e) Inspection of services in concealed spaces before they are closed over such as wall cavities
andducts

f) Inspection of above ceiling services prior to the installation of ceiling tiles

g) Attendance during key commissioning activities and review of test results

h) Defects inspections at practical completion and preparation of defects lists

24.6 Air Conditioning Method
The design of all systems shall take consideration of the following:

e Energy efficiency

o Lowestlife cycle cost.

e Service Access for Maintenance

e Flexibility for future partition alterations

e The quality and standard of equipment and fittings
e Compatibility with existing systems

The consulting engineer shall consult USP Engineering Services when the architectural considerations have adverse
consequences for the mechanical systems (Example: Air Conditioning units in ceiling spaces). Air conditioningshall
be provided by large air handling units supplied from an existing or new chilled water plant. Small individual air
conditioning units shall only be used for specialist areas. Direct expansion (DX) refrigeration systems may only beused
with the written permission of USP Project Engineer (Mechanical).

Wherepossible,airhandlingunits shall serve anentire flooror significant partthereof. Airhandling systems shallbeeither,
multi-zone face and bypass or variable air volume and zoned to take account of the building's thermal aspects and its
particular occupational use. Preference should be given to VAV systems as they are typically easier to modify to suit
future internal refurbishment.

Separatesystems will generallybeusedtoserve, lecturetheatres, laboratories etc. whereusage, orin instances where
existing physical limitations, dictate.

Constant volume systems with terminal reheat shall not be used, without approval from USP - Engineering Services.
Air handling units shall not serve more than one floor.

Outside air quantities shall be in accordance with AS1668.2. The arrangement of air handling units shall be consistent
with fire and smoke control requirements of AS1668.1.

Inallinstances, USP Project Engineer (Mechanical) shall be consulted to determine the actual conditioning method to be
used.
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Design Conditions

Thefollowingdesignconditionsshallgenerallybeadopted.
Summer External Ambient Condition

32.0°C DB

25.5°C WB

WinterExternal AmbientCondition
9.0°CDB

NB. The Design Conditions cover comfort air conditioning only. Process cooling and special requirement processes shall
be discussed with the Project Engineer (Mechanical) prior to concept design.

NB. Cooling tower design capacity to meet the project specific requirements shall be determined in liaison with the
Project Engineer (Mechanical).

Performance Criteria
AirConditioningsystemsshallbedesignedtomaintainthe followingunlessspecificallynotedotherwise. Summer
Internal Design Condition

23.0°CDB +1°C

50% RH £ 5%

Winter Internal Design Condition
21.0°CDB+1°C

Normal Hours of Operation
Monday to Friday: - 8:00am to 10:00pm

Population Densities

The following population densities shall generally be adopted.

General office 10 m2/ person
Library reading room 2.5 m2/ person
Laboratory Undergraduate (1styear) 3.7 m2/ person
Laboratory Undergraduate (other years) 4.7 m2/ person
Laboratory Post Graduate 12 m2/person
Tutorial rooms 1.8 m2/ person
Lecture rooms 1.1 m2/ person
Computer Labs 2.5 m2/ person
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24.10 Engineering Calculations
Engineering calculations shall be provided whenrequested by USP Project Engineer (Mechanical). Diversity factors shall
be determined in consultation with USP Project Engineer (Mechanical). Heat load profiles will be calculated witha

provenanacceptedcalculationprogramsuchasBSG-ACADSCamelorequivalent.

Engineering calculations for the design and selection of all mechanical plant, such as psychometric calculations,
air change rates, heat transfer balances, friction losses and pressure drops etc. shall be provided asrequested

24.11 Humidity Control
Particular humidity control shall not be provided unless specifically detailed in the project brief or where special
circumstances dictate. In such instances, USP Project Engineer (Mechanical) shall be consulted to determine the extent

ofhumidity control and details of the design concept.

The design of air conditioning systems however shall ensure that the relative humidity does notexceed 65% or fall below
40% during normal operation.

24.12 Noise & Vibration Control
This Section shall be read in conjunction with Section 14.00 Acoustics.

In general, noise levels shall comply with AS2107. Where particular acoustic requirements exist, they shall be detailed
in the project brief.

a) | Systems shall be designed to minimise the transmission of noise from any air
conditioning and ventilation plant. Sound attenuators and or internally insulated ductwork
shallbeinstalled wherenecessary to minimise the transmission ofplant noise.

b) | Systems shall be designed to minimise the transmission of vibration to the structure form
mechanical equipment. Wherereciprocating orrotatingequipmentisinstalledit shall be isolated
from the structure by vibration isolators to ensure nominated noise levels areachieved.

c) All pipe work that is connected to chillers, pumps, cooling towers etc., shall include flexible
connections.

d) | Allductsconnectedtofansoranyrotatingequipmentshallbeprovided withvibration isolation,
such as flexible duct connections.
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24.13 Plant & Equipment

Pumps - Closecoupled pumpsshallnotbeused. S0mmsuctionand overshallbe "Back End PullOut Type" Ajax 2000
Series or Southern Cross or approved equal. Under 50 mm suction they shall be Ajax "Vertical Split End Type" or
approved equal. Impellers shall be bronze; casing above 25mm: gunmetal, below 25mm: bronze; shafts shall be
stainless steel. All seals shall be mechanical seals. All pumps shall be mounted on a spring inertia base. Pump Motors -
shall be totally enclosed fan cooled and normally be limited to 1450 rpm maximum. Motors shall have an [P56 rating.

Filters - shall be Email or equal. The following is a guide to the type of filters to be specified:

Air handling units and large fan coil units

Deep Bed Bag Filters

AS 1132 Efficiencies:- No. 2 82%
No. 3 92%
No. 4 84%

Fan coil units

V Form Panel Filters

AS 1132 Efficiencies:- No. 2 80%
No. 3 82%
No. 4 78%

Grease filters - Honeycomb Kitchen Filters
Filter banks - shall be equipped with a Dwyer Magnahelic gauge or approved equal.

Chiller Sets - Chiller Sets shall be Trane negative pressure or PowerPax positive pressure type, or approved equal and
predominantly water cooled. Heatrejection to the wet bulb is the preferred method. Multi chiller installations shall utilise
PowerPax chillers as the low load set and base loads handled by Trane multi stage centrifugalchillers. Theprimarychilled
water and condenser water pumps start/stop relays shall be wired in parallel with the DDC and the chiller controls. The
typeofchillerwill be selected based onthe following factors as a minimum: - efficiency, noise, vibration, maintenance
costs, and capital costs. Chiller Sets shall utilise the following types of compressors as a minimum
requirement:

Centrifugal - Compressor construction
e (asingshallbe close-graincastiron arranged to allow access to the rotor assembly inlet guide vanes and
wearingparts.
e Rotorsshall be heat treated alloy steel or high strength cast aluminium impeller statically and dynamically
balanced for vibration free operation. Rotor assemblies shall be over speed tested.
e Bearings shall be accessible precision bored main bearings of the insert journal type and separate thrust
bearings to axially position the impeller and absorb any unbalanced thrust.
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e  Guide vanes or variable speed drives shall provide stepless capacity control, which maintains stable operating
conditions and responds to variations in load from leaving chilled water set point temperature.

e Drivetype shall be either direct drive or high speed helical gear train.

e  Open drive compressor shaft seals shall be oil lubricated mechanical shaft seals which are efficient under both
vacuum and pressure conditions.

e Lubricationshallbeprovided by theuse ofan oil separator, pump, filter, oil cooler, thermostatically controlledoil
heaterandpressurisedlubricationduringrun-up and coast-downincluding coast-down after a power failure.

e  Qil heaters will operate during off cycles of the compressor.

Centrifugal — Oil-less and Magnetic Bearing
e  The compressor shall comply with the Danfoss TurboCor specification.

The following compressor types may be considered at the discretion of USP Project Engineer

(Mechanical) Twin Rotor Screw - Compressor Construction

e Compressor casing shall be close-grain cast iron.

e Rotorsshall be carbonsteel individual rotors with the male rotor directly driven or connected to the motor by a
flexible coupling.

o Capacity control shall be positive hydraulic stepless capacity control assembly including machined castiron
single slide valve, a piston and interconnecting spindle.

e Lubrication shall be by the provision of an oil separator, pump or pressure differential oil system, filter and
oil cooler.

e Crankcase heaters will operate during off cycles of the compressor.

Reciprocating
The compressor shall be a proprietary compressor and motor assembly, in common enclosure.

The following accessories shall be a minimum requirement:
e Packedand cappedback-seating refrigerant suction and discharge service valves.
e Access fittings for evacuation and refrigerant charging.
e Crankcase heaters shall operate during off cycles of the compressor.
¢ Fine mesh suction filters.

Hermeticmotorsshallbefullysealed,suctiongascooledtypewithinternalover-temperatureprotection.

Hermetic compressors

The compressor shall be of welded steel enclosure with at least three mounting feet, with vibration isolating mountings.
Internally spring mount the compressor.

Semi-hermetic compressors

The compressor shall be non-porous cast iron stator enclosure integrally cast with the compressor crankcase,
provided with a gasketted end closure; at least three integrally cast mounting feet, and incorporating necessary

fittings and accessories.

The following accessories shall be the minimum requirement:
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e Reversible, positive displacement crankshaft driven oil pump, oil pressure regulating valve and oil pump
suctionstrainer.

e Positive indication of crankcase oil level.

e Crankcase oil and gas equaliser for multiple compressors ona common circuit.

e Cylinder unloading devices with necessary solenoid valves, pressure switches, tappings and
connections. Provide the designated number of steps of capacity.

Open compressors
Type: Provide compressor and motor, separately mounted on a steel frame, connected by coupling.

The following accessories shall be the mini9mum requirement:

¢ Individually replaceable and interchangeable cylinder sleeves.

e Reversible, positive displacement crankshaft driven oil pump, oil pressure regulating valve and oil pump
suctionstrainer.

e Positive indication of crankcase oil level.

e Crankcaseoil and gas equaliser for multiple compressors on a common circuit.

e Cylinder unloading devices with necessary solenoid valves, pressure switches, tappings and
connections. Provide the designated number of steps of capacity.
Coupling shall be:

e Directcouplingsuchthatthecouplingcentrecanbewithdrawnwithshaftsinassembledposition.

e Drive alignment shall be provided by the manufacturer. Check alignment on site. Dowel finally aligned
machinery with parallel pins, orposition the motor by means ofadjustable bolts setatright angles on each corner
of the motor.

Coupling guard shall enclose the coupling with an expanded metal coupling guard. USP

Project Engineer(Mechanical) shall be consulted forall chiller selections.

Cooling Towers - shall comply with all relevant codes, standards, acts and regulations. Towers shall be designed
and installed strictly inaccordance with AS 3666 and AS 1055 as aminimum requirement and particular care is to be
taken with respect to the possibility of transferring carry-over into occupied spaces and intakes of air conditioning and
ventilation systemsasaresultoftower placement. Cooling tower design capacity to meetthe project specific requirements
shallbe determined in liaison with the Project Engineer (Mechanical).

Coolingtowerdriftloss performanceshallcomply with AS4180.1

ThermalperformancetestingwillbetoC.T.I.Code ATC105.

Thespecificationwillinclude aprovisionto prove by testmeasurementsand calculationsthatcoolingtowers satisfy
performance criteria. And such tests shall be conducted during October to March.

The design of any new cooling tower installation shall include an optional fee for a detail risk assessment of the proposed
cooling tower installation.
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Cooling Towers shall be predominantly stainless steel or fibreglass construction. All fasteners and fan shafts shall be
stainless steel. The type of tower will be selected based on the following factors as a minimum: - efficiency, noise,
vibration, maintenance costs, and capital costs.

Water metering shall be in accordance with Section 26 (Piped Services and Storage Tanks).

Air handling units and fan coil units - shall comply fully with AS 3666 and shall be approved by the Facilities
Operations Section prior to specifying.

Large AHU shall be built up sandwich panel or proprietary equipment manufactured by Modutherm, Trane, Air
Conditioning products or approved equal.

Vertical AHU shall be, Air Conditioning Products, Fan Coil Industries or approved equal.

Air handling equipment for use on USP projects shall be designed to inherently provide enhanced
dehumidification at low loads. Accordingly single coil air handlers are not to be used without permission of the USP
Project Engineer (Mechanical).

Technical Requirements — Twin Coil Arrangements
On all air handlers handling more than 750 I/s in general use, or where required for particular requirements of humidity
controlled areas, provide airhandling units complying with the following:

e  Minimum Two chilled water coils arranged for 33% and 67% airflow and capacity. The designer is to consider
whether the size and duties of the system require triple coils

e Eachcoiltobeprovidedwithindividualchilledwatercontrolvalves,isolationandbalancingvalves

e  Separate condensate drain trays for each coil, drained to the exterior of the unit. Single coils with independent
circuits are not permitted.

¢ Controlthecoilloadingsothatinresponsetoacooling ordehumidification call, the small coilloads from0-100%
firstthenthelargecoil from0-100%andthenbothcoilstogether. Provideoverlapof control ranges to ensure
stability.

e Each coil must be selected to provide the calculated duty without excessive water flow. Design return
chilled water temperatures below 12 degrees at full load are not permitted.

e Inmultiple coil units, provide a full size drain tray to the base of the unit and ensure that any condensation
caused by mixing air streams is effectively drained from the unit. Ensure that water carryover into ductwork
is prevented.

o Ensurefull serviceaccessis provided to all elements of the complete system. Ensure thatall trays, drains and air
handling unit casings are able to be cleaned and maintained regularly without disassembly.
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TYPICAL COIL ARRANGMENT
TWIN COIL SYSTEM

NOT TO SCALE

Additional Control requirements — Multiple Coil Arrangements - Optional
Confirmwiththe USPProjectEngineer(Mechanical) whethersuchadditional controlrequirementsbelow are
required.

e Provide Variable Speed Drivestoall airhandling equipment withmultiple coils. Forsinglezone/ constant
volume systems - during lower load periods (less than 75% total cooling call- adjustable) the supply airfanshall
alsomodulate downto assistinhumidity control. The minimum air quantity shall be 60% ofthe nominal
supply air quantity. For VAV systems such air flow reduction should be inherent in the operation of the
supply air fan.

e Thecontroldeadbands and proportional bands are to be finely commissioned to verify correct operation
andaretobeinspected/retested during peak seasons and mid seasons at least once each.

o Allowanadditional minimum 8 hours commissioningand verification throughoutthe defects period with
reporting to be provided to the Engineering Manager.

Designer /Consulting Engineer Responsibilities
Take full responsibility for the following:
e Selectingtwinormultiple coilunitstomeetthesystemrequirements, tothesatisfactionofthe Engineering
Manager
¢ Ensuringthatunitsarenotextensively oversizedwhichmayleadtodeteriorateddehumidification
characteristics
o Ensuringthatairhandlerscomplyinall otheraspects with Design Guidelinesand Australian
Standards /MEPS/NCC asrelevant to the project
e Reviewingcontractorselectionstoensureunitsarenotselectedwithexcessivelylowdesignreturn water
temperatures which may affect chilled water system operation.
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e  Checkingpsychrometricsandprovidinguponrequestplottedpsychrometricchartsofallassociated air
processes trough the unit at full and part load.

e Ensuringservice access, maintainability, correct operation.

e Reviewingtheproposedcontrols Functional Descriptionand amendingto therequirements ofthe system.
Witnessing the correct operation ofthe coils and control algorithms.

Under Ceiling CHW Fan Coil Units - shall be SINKO SC Series and selected fora CHW 6° C dT. Where units
require heating they shall be factory fitted with heating elements, powder coated supply air register, Pen HPT and pre
wired toaterminal strip. Allunder ceiling CHW Fan Coil Unitsshall incorporate an external electrical isolator.

CHW Ceiling Cassette Units - shall be Carrier Hydronic units with electric heating. The condenser pump shall be hard
wired to operate from the condenser alarm and load switch.

Ventilation fans -shall be "Fantech", "Fans Direct" or approved equal manufacture and shall be of a type suited to
the particular project requirements. Fans and motors shall have 10% additional capacity for future refurbishment
flexibility.

Variable air volume units - shall be pressure independent velocity sensing type by, "Tempmaster", "Air Grilles",
"Holyoake" or approved equal. VAV units must have the capability to close off completely when controlled to the
relaxed position. Refurbishment of existing plant may dictate the use of an alternative suited to the particular project
requirements. Selection of variable air volume units shall have regard to air circulation rates in periods of low operating
duty. Variable air volume units shall be positioned to provide satisfactory maintenance access, to the HPT , (protected
byaPenn A25AN1 heater protection thermostat installed outside of VAV box forease of testingthe HPT), heaters, volume
actuators and controls. VAV boxes shall be selected with 20% additional capacity to allow future refurbishment
flexibility. Fan assisted VAV boxes are not to be used.

USP Project Engineer (Mechanical) shall be consulted for all VAV selections.
Heaters - shall be electric and heating elements shall be balanced across three phases. All heater banks shall be protected
byaPenn A25ANT1 heater protection thermostat. Heater elements shall be stainless steel. Hot water heating coils will not

be specified.

Access - to electric duct heaters in tee bar ceilings and solid set ceilings shall be via a metal hinged access hatch (Rondo or
approved equal).

Belts and Pulleys - All beltdrive equipment shall have aminimum oftwo vee belts. All equipment pulleys shall be
equivalent to Taperlock.
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Plant Rooms & Equipment Location
Equipment Location - All equipment such as air-handling plant, fans, outside air fans, pumps, switchboards etc. shall
be located for easy access and maintainability in accordance with AS 3666. Maintenance access shall be provided to all
items of plant with particular attention being given to filters, drain trays and traps, bearings, motors, fanscrollsetc. Air

handlingunitsand Fancoilunitsshallnotbeinstalledinaconcealed ceiling space.

Plant Above Ceilings - Labelall ceiling Accesstoindicatelocationall equipment. The followingitems shallbe identified:
-CHW isolationvalves, CHW balancingvalves, CHW airbleeds, VAV Boxesand, Ventilation Fans.

Equipment Identification - Allitems of equipment, both in plant rooms and in the field, shall be suitably identified
with screw-fixed Traffolyte or approved equal labels of an approved size and type. Thermometer bulbs, pressure gauge

tappings and remote sensing points shall be similarly labelled to indicate their function.

Outside air intakes - forlargeairhandlingsystems, supplyair greaterthat2000L/s,shallbeprovidedwith pre-filter
located at the outside air intake grille.

Bunding - Provide adequate bunding and tanking, trafficable membrane etc. to all plant rooms with special emphasis on
the bunding of all penetrations in plant room floors, sealing of membrane etc. to prevent flooding to lower levels.

Floor Waste - Provide all mechanical plant room with a trapped floor waste, except where the plant room is used as a
return air plenum then compliance with AS3500.2 and AS3666.1 is mandatory.

Hose Cock - Provide all plant room with 20mm hose cock.
Data Point - Provide dataoutletconfigured for TCP/IP protocoladjacenttoone MSSB, foreachbuilding.

Lighting - Provide lighting to plant room in accordance with AS1680. The minimum ratting of light fittings for plant
rooms shallbe IP55. Where there is more the one entry lights shall be double switched.

Fire Alarms - All plantrooms shallhave horn speakers and strobe lights for details referto Section 30 Fire Services.

Refrigeration Alarms - shall be fitted in accordance with AS 1677. The detection system shall be based in the "Gastech"
FX Series infra-red ppm detectors and installed local and remote monitoring of pre alarm, alarm, and system fault.

Ventilation - Plant rooms shall be ventilated in accordance with AS 1668 and AS 1677.
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Chilled water and condenser water lines shall generally be up to 150mm diameter Type B Copper.

*Copper - *Copper piping shall be manufactured from phosphorous deoxidised non arsenical copper to
AS1572:122A and shall comply with AS1432, AS1571, AS1572 and ASB160 as appropriate.
*Medium Black Steel - *Steel tubes for pressure piping shall be manufactured from carbon steel complying with

AS1074. Where steel tubes of Australian manufacture cannot be obtained in the larger pipe sizes i.e. above 150mm,
American Petroleum Institute API 5L Grade B or ASTM A53 Grade B may be used to the approval of the USP
Project Engineer (Mechanical).

*Stainless Steel- *Stainless steel pipework shall be spiral butt weld from 316 stainless steel sheet and shall comply with

AS 1449.

The pipework shall have aminimum of 2mm wall thickness. All welded joints shall be fully butt weld by TIG process and

joints shall be passivated after welding.

Watermeteringofmake-upwatershallbeinaccordancewithSection26 Piped Servicesand Storage Tanks.

Pipe Supports
The distance between pipe supports is not to exceed the following:

Pipe Intervals for Steel Intervals for Intervals for Intervals for
Norma Pipe Horizontal Steel Pipe Copper Pipe Copper Pipe
1 Runs mm Vertical Runs Horizontal Runs Vertical Runs mm

mm mm

15 1500 2000 1250 2000
20 1500 2500 1500 2500
25 1500 3000 1500 3000
32 2500 3500 2000 3500
40 3000 3750 2500 3750
50 3000 4000 3000 4000
65 3000 4000 3000 4000
80 3500 4500 4000 4500
100 4000 4500 4000 4500
150 5000 5000 5000 5000
and

above

Unless otherwise indicated, hangers, saddles and clamps shall be of mild steel of not less than the following sizes:
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Pipe Diameter Hanger Saddle or Clamp
Up to 40mm 10mm diameter 25mm X 3mm
50mm —80mm 13mm diameter 50mm x 3mm
90mm —125mm 16mm diameter 50mm x 6.5mm
150mm —200mm 20mm diameter 50mm x 9.5mm
Above 200mm 25mm diameter 50mm x 9.5mm

Effectivehangerrodlengths shall be selected so that the ratio of the effective rod length to maximum pipe movement shall
exceed 6:1.

Hanger rods and associated brackets and supports shall be selected within the permissible stresses allowed under AS
1250.

Hanger rods shall be fabricated from black mild steel rod. Threads shall be painted after installation with onecoatofzinc
chromateprimertoprovideprotectionagainstcorrosion. Alternatively, galvanisedrodsmay be used.

Underground chilled water pipe shall be "Insapipe" orapproved equal, up to 1 50mm diameter. Insapipe

Industriesshallundertaketosupply,ifrequested,certifiedtestdatarelatingto:
e Non-destructive testing of steel pipe welds.
e Pressure testing of carrier pipe.
e Thermal conductivity of insulation.
e Thermal aging of insulation.
e Mechanical properties of casing materials.
e Mechanical properties of completed foam system.
e Biological properties of foam system.
e Physical properties of completed system.
e Testsontypicalfieldjointsundercyclicthermalconditionsunderexternal waterpressurehead.
o Systemtestinwhicharepresentativepipecircuitissubjectedtocyclicthermal conditionsunder external
water pressure head.

Balancing Valves for CHW cooling coils shall be Tour & Anderson manufacture, and shall be in easily
accessible positions installed in the horizontal plane. All valves shall be labelled for their size, service and function.
Pressure compensated flow control valves shall only be used for specific applications as approved by USP Project
Engineer (Mechanical). Isolation Valves in the following configurations shall be used for all chilled water and
condenser water systems. All valves shall be labelled with punched metal tags for their size, service and function.
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Isolating Valves:

Up to and including 50mm

Ball valves with:

- screwed ends BSP

- bronze body

- stainless steel ball and stem

Gate valves with

- screwed ends BSP

- bronze body

- bronze seat and disc

- non-rising spindle

Over 50mm

Butterfly valves (gear type above 80mm)

- lugged body to Table "E"

- cast iron body

- bronze disc

- stainless steel shaft

- Buna N seat

Throttling Valves:

Up to and including 50mm

Globe valves with

- screwed ends BSP

- bronze body

- bronze or stainless seat and disc

- screwed bonnet

Over 50mm

Butterfly valves as for "[solating valves"

Balancing Valves:

Up to and including 50mm

Balancing valve

-equalto T & A STAD

Over 50mm

Butterfly valves as for "[solating valves"
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Balancing valve equal to T & A STAF

Check Valves: Dual flap type with
-cast iron body
-bronze plates
-stainless steel pin and springs
-Buna N Seal
Strainers:

Up to and including 50mm

“Y” type (or Victaulic suction diffusers) with

-screwed ends BSP

-bronze body

-bronze screen

-equal to BEP 509

Over 50mm

“Y” type (or Victaulic suction diffusers) with

flanged Table "E" ends (or Victaulic)

-bronze body

-bronze screen

-valve and drain line

-equal to BEP 508

Two-way chilled water control valves oftheequal percentagetypeshallbeused. Chilled watercontrol valvesshall
beinstalledinthehorizontal plane complete withaninsulatedstainless steel condensatetray. Allvalvesshallbelabelled
withpunched metaltags fortheirsize,serviceand function. Bungsinchilledwater control valves shallbe non-ferrous.

Valveactuators mustbeableto fully openand close the valve within 30 seconds.

All screwed fittings shall have unions for easy removal without cutting pipework.

Headers are to be provided with at least one spare flanged connection for future use complete with lugged isolation valves
and valved 12mm by-pass to prevent dead-legs.

Reducers - in horizontal CHW or CW pipe shall be acentric reducers for larger than 50mm.

Branches - T-Pieces and riser take-offs shall be proprietary fittings.

Pipe penetrations - through fire rated walls shall be treated to maintain fire separation, for details refer to Section 30 Fire

Services.
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Allrisersshallbeprovidedwithdirtlegsanddrainsatthebottom. Eachlevelofpipeworkshallbeisolated and provided
with drains at the low point of each branch and at the riser.

Condensate Drains - All condensate drains shall be aminimum of25mm diameter and all traps shall be fitted with barrel
unions.

Binder cocks shallbefitted toall chilled waterand condenser water headers all chillersthemainflowand returnline
fromachillerplant,eachmainflowandreturnfeederorriser,toallflowandreturnlinestoair handling units, adjacent to
all DDC sensors.

Air Bleeds -atthetopofeachverticalriseranautomaticairbleed valveshallbefitted. Theautomaticair bleedshallbe
fittedwithanisolationvalveandapermanentconnectiontoadrainpointcompletewitha section of clear hose.

24 hours units: Adequate take-offs and run-outs will be provided to service any known areas requiring 24 hour air
conditioning.

Pressure Testing -allpipesshallbepressuretestedtothenominatedpressureandwitnessedbythedesign engineer.

Identification - all pipes shall be identified in accordance with AS 1345 for the Identification of Piping, Conduits
and Ducts and AS 1318, Industrial Accident Prevention Signs. "Safetyman" adhesive labels are an acceptable method
for identification of pipework. Flow direction arrows shall be provided to all pipework. All externally exposed
pipework shall be fully painted in accordance with the University's "Colour Schedule for Plant and Equipment" Section
3 Identification Schedule for Plant and Equipment. Colour standards shall be in accordance with AS2700.

24.16 Pipe work Insulation

a) Insulation Sample - The contractor shall submit a sample section of 50mm insulated CHW pipe including a hanger
andsupportblock to Engineering Services for comment priortocommencing onsite

b) Chilled water pipework including valves and fittings shall be insulated with sectional preformed polystyrene
insulation complete with field applied mastic vapour barrier. Insulation shall be self- extinguishing expanded
polystyrene having a thermal conductivity not greater than 0.033 W/mK at 100°C and be supplied in moulded
halfsections.

c) Athangers provide insulation blocks of high density urethane, high density phenolic foam, except for pipes up to
25mm diameter where zinc annealed saddles may be used. For pipes 25mm and larger, two rolled half sections of
1.2mm zincanneal shall be installed at the hanger to avoid damage to the insulation. Marine ply block may be
used for pipe larger than 80mm

d) Valvesand strainers adjacent to fan coil units shall be installed in the horizontal and not insulated but provided with
drained stainless steel safety tray to catch condensate.

e) Insulation half sections shall be overlapped by 75mm to avoid circumferential joints and be
compartmentalised (i.e. joints flashed) every 5 metres or adjacent to support blocks, fittings, take offs etc. to prevent
longitudinal moisture transfer.
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f) Insulation shall be glued continuously to the pipework and between sections with Fosters 252 to prevent longitudinal
moisture transfer. A continuous mastic vapour barrier system shall be provided over the entire length of the
pipework, including hangers and support blocks by applying a coat of Fosters 30-90 embedded with reinforced glass
cloth overlapped 50mm. Apply a second coat of Fosters 30-90 after the firsthas been allowedto dry. All applications
shallbeinaccordance with Foster'srecommendations.

g) Provide AS1345 colourcodedbandingto all pipework together with flow direction arrows.

h) Provide insulation similarly to all valves fixtures and fittings. Pack penetrations for valve spindles, etc with grease
to provide a continuous vapour barrier.

i) Pipework exposedto view shall be metal sheathed with 0.5mm zincanneal sheet fixed by means of metal straps
at 500 mmmaximum centres. Alledges shallbe swaged and overlapped SOmm.

j) Insulationforvalves, flanges and fittings shall have hinged and clipped casings (not screw fixed) for easy removal
for maintenance purposes.

k) Minimum insulation thicknesses shall be as follows:

Pipe Size Insulation Thickness
Up to 25mm 25mm
32 to 100mm 40mm
Over 100mm 50mm

I) Condensate drains shall be insulated with 10mm Armaflex or equal and glued with Armstrong 520 Adhesive
or equal. Insulation around the trap shall not be glued.

m) Chilled water pumps shall be leftuninsulated. A stainless steel drip tray shall be fitted under the pumps to catch the
condensate and drained to waste.

24.17 Ductwork & Registers

Ductwork
a) | All sheet metal duct design and construction methods and standards shall comply with the requirements

of the latest edition of AS 4254. The minimum pressure ratting and seal class shall be 500Pa/ Class B.

b) | Generally exposed duct in an occupied area shall be spiral wound circular or oval duct.

c) Fibre glass ductwork shall not be used.

d) | Ceilingsupply airplenums shall notbe used, return air ceiling plenums are acceptable and the area behind the
return air grille shall be painted matt black.

e) All sheet metal ductwork, unless otherwise indicated to the contrary, shall be manufactured from hot dipped
galvanised steel sheet complying with the requirements of AS1397. All manufacturers' labels will be removed
from installed ductwork.

f) Ductwork should be designed to limit air velocities to a maximum of 6 m/s.

g) | Duct shall be provided with flexible connections for connection to any rotation machinery.

h) | Duct materials and sealants shall be of the fire resistant type and comply with AS1668.1
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i) Penetrations through walls and floors shall be packed with insulation and shall be flanged on both sides of the
penetration. No ductwork is to be concreted into wall openings. For detail on fire separation refer to
Section 30 Fire Services.

j) Ductaccess panels for cleaning as per AS 3666 and service access to fire dampers shall be provided, the access
panel shall be complete with sash clamps and rubber seal.

k) | Cushionhead boxes shall be installed over all ceiling mounted supply and return air grilles. Cushion head boxes
shall be of galvanized sheet metal construction and internally insulated to match the insulation thickness of the
connecting duct. All internal surfaces within the cushion head shall be paintedmattblack. Cushionheadsshall
beindependentlysupportedfromtheceilingsystem.

1) All flex duct spigots with dampers shall incorporate a standoff locking quadrant.

m) | Theflexductfiresmokeindexrattingshallbe4 zero. Flex ductshall be supported fromtheroof structureor
slababove,utilisinghalfsaddles of gutter guardandwovenplastic strapping.

Registers

a) All supply, return and exhaust registers shall be of aluminium construction with removable core and powder
coated to suitthe particular project requirements. Manufacture shall be Air Grilles, Dragon, Holyoake or equal
approved manufacture. Vertical returnair grilles shallbe designed to inhibit through vision.

b) | Ceilingsupplyairdiffusersshallbe4-wayblowwithblankingplatesforairdistributioncontrol.

c) Side blow wall registers shall be double deflection with adjustable blades and the front blades shall be horizontal.
Opposed blade dampers or adjustable scoops shall be fitted to the rear of the register for balancing and volume
control.

d) | Outside air intakes shall be a slimline weatherproof Louvre angle frame, complete with 12mm X 12mm
vermin mesh, colour to suit the particular project requirements. Outside air intakes to large airhandlingunits
shallbeprovidedwitheasilyremovablemediafilterstopre-filtertheair.

e) Toiletand general exhaustgrilles shall be egg crate grilles witharemovablecore or lined bar grilles. Return air
and door grilles shall be half chevron of aluminium construction.

24.18 Ductwork Insulation

General - All insulation materials used in the installation shall conform to AS 1668.1. In order to maximise internal duct
hygiene and simplify ongoing ductwork cleaning programmes, external insulation of ductis the preferred methodology
in the absence of specific acoustic performance requirements. The insulation materials shall be non-hygroscopic,
resistant to bacteria, algae, vermin and growth of moulds or fungi. The thermal conductivity of the insulation shall be not
more than 0.035W/mK ata mean temperature of20°C.

External Duct Insulation - Ducts to be externally insulated shall be wrapped with "Sisalation 450" faced fibreglass
insulation of density not less than 25kg/m’®. Atall insulation joints a 75Smm wide lap of "Sisalation 450" shallbetapedto
thefacingoftheadjoininginsulationto formacontinuousvapourbarrier. Thelaps
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shall be securely taped with an approved pressure sensitive tape and all mating surfaces shall be clean and dry before
application of the tape.

a) | Onallvertical ducts and on the underside of horizontal ducts where duct sizes exceed 450mm in widththe
insulationshallbe fixedwithpinsandspeed clipsatnotmorethan 300mmcentres.

b) | Afterthe insulation is securely glued at all joints, nylon bands shall be fixed around the ducts at not greater than
600mm centres.

¢) | Internal Insulation

d) | Ductworkshallbeinsulationtoathicknessshownonthedrawingswithasemirigidmineralwoolor fibreglassin
battorboard form with athermal conductivity of0.036 W/mK at20°C. Insulation shallbe in accordance with the
relevant sections AS 4254 - 1995 "Ductwork for air handling systems in building." Allinsulationshallbe
perforated (10%) Sisalation 450 faced. The facing shall be turned under the insulation for a length of 75mm.
Provide mounting pins and speed clips at 300mm centres to secure the insulation. Speed clips shall notunduly
depress the insulation.

e) | Internalsurfacesofductworkthatareexposedtoviewbehindgrillesshallbepaintedmattblack.

24.19 Water Treatment

General
Condenser water systems shall be provided with an approved automatic water treatment system to prevent scaling,
corrosion, biological fouling, microbiological growth and bacteriological growth. The condenser water control and
dosing controller shall be an " Aquarius QB" supplied by "Aquarius Technologies" or an approvedequal. ActivepH
control by acid injection is not acceptable. The chilled water system shall be dosed by means of a manual by-pass
chemical dosing pot.
Provide water treatment to limit corrosion rates to the following:

e Mildsteel and iron: 5 mm/year.

e Stainless steel: 0.025 mm/year, with no pitting.

e Copper: 0.05mm/year.

o Thecondenserwaterpumpshallbeprovidedwithadailyrunsignaltocirculatecondenserwater.

Cathodic Protection

Sacrificial anodes shall be supplied by the Water Treatment Service Provider and fitted by the mechanical contractorto
all chiller end boxes. Anodes shall be of magnesium composition; the selection of type is to be made by the Water
Treatment Service Provider. Anodes shall be inspected at least annually bythe mechanical contractorandthe Water
Treatment Service Provider, and replaced when more than 50% ofthe original weight or size has been lost.

Initial Fill and Hydro-static Testing

As water is initially introduced into any section of the System by the mechanical contractor, the Water Treatment
Service Provider shall simultaneously introduce a suitable oxygen scavenger/corrosion inhibitor. The chemical is to be
added at constant frequency to the ingress water, at the point of ingress, by automatic dosing equipment. The mechanical
contractor shall provide any mechanical/electrical/plumbing and similar facilities which may be needed for safe dosing
to take place.
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When the mechanical contractor begins circulating the water through the System, the Water Treatment Service
Provider shall test the treated water at different points in the System, given the presence of proper sampling points. The
Water Treatment Service Provider shall test the treated water at regular intervals for the duration of the hydrostatic test,
dosing more oxygen scavenger/corrosion inhibitor if required. The hydrostatic test itself shall be performed by the
mechanical contractor. The mechanical contractor may choose to perform the chemical dosing and testing, after
consultingthe Water Treatment Service Providerin respect of advice on safety and other details.

Alkaline Clean

Subsequent to the hydrostatic test discussed in Section Initial Fill and Hydro-static Testing, the Water Treatment
Service Provider shall dose the System with a suitable alkaline chemical clean agent designed to disperse solids, remove
oil and grease and leave a clean waterside surface. The treated water shall be circulated for a minimum 24 hours
through the entire System. A water bleed is then set to flush out undesirable solids, and the System allowed to
make-up withraw wateruntil the pH, clarity and general appearance of the System water, at any point in the System, is
cleanand indistinguishable from that of the ingress raw water. The mechanical contractor shall ensure that raw water will
make-up adequately during the bleed process, given the bleed rate. The mechanical contractor may choose to perform
the chemical dosing and testing, after consulting the Water Treatment Service Provider inrespect ofadvice on safety and
other details. Immediately following the bleeding process, the System shall be dosed with corrosion/scale inhibitor and
biocides to gain adequate passivation levels.

Water Conservation Values

The water treatment programme shall maintain condenser water conductivity atlevelsrepresenting atleast five cycles of
concentration. For the duration of the defects liability period, the operating cycles shall be shownoneach servicereport
with any faults causing areduction in cycles (eg. cooling tower overflow) noted.

Water metering shall be in accordance with Section 26 (Piped Services and Storage Tanks).

24.20 Air-Conditioning Electrical System

Labels
Permanent, clearly legible Traffolyte or equal approved labels shall be mechanically fixed to all internal and external
controls.

Fire Alarm Relays

Fire Alarm relays shall be provided in accordance with the requirements of AS1668 and AS1670 as applicable.
The air handling plant shall transition to fire mode automatically in the event of an alarm and shall re-startautomatically
once the alarm has been cleared.

Spare Capacity
For any building which is not fully air conditioned a minimum of 30% spare capacity, additional physical space
within the enclosure and additional electrical capacity shall be provided in all Switchboards, Sub- boards and Control

Panels to allow for future extension. For fully air conditioned buildings spare capacity may be reduced to 10%.

Segregation
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Ensure that control cabling is segregated within switch boards in accordance with AS 3000.

Fuses
A minimum ofthree (3) fuses of each size and type installed shall be secured in holding clips on the inside of Switchboard
CubicleDoors.

Meters
Hours run meters shall be provided on all items of equipment which are duplicated or run in parallel.

Pulsed Kilowatt-Hour Meters
Shall be installed in the main Electrical Switch Board to monitor both the Mechanical and Electrical Load for each
building, for details please refer to Section 27 Electrical Services.

Cables

All cables shall be run on cable tray, in conduits or on catenary wires, a maximum of four wires per catenary. Cable trays,
conduits or catenary wires shall be supported directly from the building structure and shall not besupported fromany of
the mechanical plant such as duct, AHUs etc... All Cables shall be terminated in terminal strips and identified by
numbered ferrules at each termination including field terminations. All cablesenteringswitchboards, etc., whicharepart
ofamulti-core cableand any othercablewhichisunused, shallbeterminatedonaterminalblockandshallbelabelledasto
itsoriginandnumbered. Allneutraland control wiring shall also be number ferrelled both in the switchboard and at
fieldterminations.

MSSB

The Mechanical Services Switchboard shall be electrical orange X 15 (AS 2700) and white internally. The MSSB
formofconstructionshallbe Form2 andshallbe constructed withthemainsisolatorlocated onthe fascia, ifthe fasciais
hinged then the isolator shall have an appropriate cut-out such that the isolator is fully functional and accessible with the
fascia in the open position. Traffolyte labels or equal approved shall be mechanically fixed to all internal and external
components. No components are to mounted on the sides or base of the switchboard and no components shall be located
less than 200mm above the base of the switch board. The MSSB shall be located on 100mm high concrete plinth. Cable
ducts within the MSSB shall be sized to allow easy circuit diagnosis and have a minimum of 25% spare capacity for
expansion.

Indicator Lights
MSSB indication lights mounted on the facia shall be "Rafi 24V/AC" or approved equal. The MSSB shall be fitted
with an indicator light test switch.

Control Switches
MSSB rotary control switches shall be "Kraus and Naimer CG4" or approved equal.

Heater protection

Heater protection thermostats complete with fault lights shall be provided to all heaters. Air flow switches shall be
incorporatedinallheatedairsystems with faultlights onswitchboards. The wiring withintheheater box from the terminal
strip to the elements shall have fibreglass insulation.

Circuit Reference Numbers

Electricaldrawingsshallbeprepared with Circuit Reference Numberstoindicatethenumberofcontactsand their location
to I.S. Standard on an approved drawing.
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GPO's
Providea GPOin each switchboard and asingle 20W Fluorescent lamp in each switchboard greater than2m? in facearea.

VSDs
Variable Speed Drives shall be "Danfoss HVAC" or approved equal

Spare Plug in Relay
Provide a spare plug-in relay for each type used within each switchboard. The relays shall be mounted in a tray fixed to
the switchboard cubicle door adjacent the spare fuses.

Earth and Neutral Bar
The earth and neutral bar shall be sized to accommodate separately all earth and neutral cables. Multi- joining of
cables prior to termination on bars is not acceptable.

Thermoscan

All new and modified MSSB shall be checked by the contractor prior to practical completion using a Thermoscan
unit or similar. Any defects found shall be rectified and a complete report including thermal photographs shall be
suppliedpriortothe Certificate of Practical Completion being granted.

DDC Controls
Not to be located within the MSSB.

24.21 Air-Conditioning & Ventilation Controls

The controls system associated with any mechanical plant shall utilise a Building Management System (BMS) based on
direct digital control (DDC). The BMS shall be supplied, engineered and commissioned to be fully compatible with the
existing TAC Pacific INET 2000 control system. The functional control shall be as per Section 32 Building
Management System.

24.22 Underground Services

Underground chilled water pipe shall be "Insapipe" or approved equal. The transition from one material to anothershould
bemadeadjacenttothebuildingsin formed concretepit, whichshall beaccessibleby means of"Gatic" Lids. The CHW pit
lidshallbelabelledwithabrassengravedmarker. SeealsoSection38 Roads Clause 5.9 'Access holes and Inspection
Chambers'.

Services shall be identified by laying continuous PVC marker tape on the sand bed 300mm above the pipe. The
markertapeshallbecolourcoded, magneticandbeprinted withtheidentificationofthe contents of the pipe and/or conduits.
Services shall be identified by brass markers cast into any hard landscaping or cast into concrete markers set at ground
level.

Allvalves shall be accessible in drained concrete pits. All bolts, washers, fittings etc shall be stainless steel. Thrust
bracketsin pits shallbe hot dipped galvanised. All valve pits shall be formed with anaccessible sump.
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24.23 Connection to Existing Chilled Water Systems

Whererequired as part of the project brief, buildings to be connected to existing chilled water systems shall be designed to
be compatible with the existing distribution system. The existing and proposed connected load and diversity will be
assessed against the existing chiller refrigeration capacity. The system hydraulics and pumping capacity will also be
reviewed. The overall chilled water system capacity will be discussed with USP Engineering Services at the concept
stages of design.

24.24 Testing & Commissioning

NEBB Certification - Testing and balancing of air distribution systems, hydronic distribution system and the connected
plant and equipment shall be performed by a firm certified by the National Environmental Balancing Bureau
(NEBB). Testing and balancing shall be in accordance with NEBB Procedural Standards for Testing, Adjusting and
Balancing of Environment Systems published by NEBB, Current Edition. NEBB reporting forms shall be used
and when completed signed and stamped with the qualified testing and balancing supervisors seal. Calibration and
maintenance ofall instruments shall be inaccordance with NEBB standard.

The consultant will provide a detailed commissioning plan and methodology as part of the draft tender
documentation for discussion with USP Engineering Services.

24.25 Maintenance Requirements (DLP Period)

All construction/ installation contracts shall allow for the performance of regular preventive maintenance of the works
duringtheperiodofthe defectsliability periodinclusiveofallconsumables(e.g. filterson Fan Coil Units e.g. v-belts). Such
maintenance shall be in accordance with the manufacturer’s instructions and the requirementsofthe Workplace Health
andSafety Act, Standardsorotherapplicableregulations, legislation, orcodesofpractice. Withrespecttoanymechanicalor
electrical service, fire alarms, hydraulic systems, lifts etc. maintenance shall be carried out not less frequently than
monthly.

24.26 Maintenance

Design Requirements - It is imperative that all facilities are constructed bearing in mind life-cycle costs including
maintenance. Designs will berejected which make inadequate provision for:

e Servicing andmaintenance

e Removal and replacement of plant and equipment

e Access

Durability Access Panels - Drawings shall clearly indicate locations of ceiling and wall access panels and any other
necessary access panels.

Service Reports - Service report after every service carried out by the contractor during the defects liability period shall be
signed by Facilities Operations Section personnel and a copy left at the campus workshop.
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Allasset categories as perthe listin40.6.14 "Equipment lists/asset registers" are to be bar-coded or signed asperthe Asset
Register ID numbers. It is the contractors’ responsibility to liaise with USP to ensure that adequate details for this
requirement are entered into the Excel template files and produced at or before practical completion. Consult with USP
asto sign size, material etc.

24.27 Drawings

Documentation requirements are detailed in Section 40 Documentation

Design documentation to include schematic drawings detailing chilled water reticulation and all air flows associated
with air conditioning and ventilation systems. Such schematics will clearly display design flows, isolation devices and
controldevices. Design consultants will liaise with USP's Project Engineer (Mechanical) to ensure compliance with this
documentation requirement.

Note: - A laminated copy of the appropriate as-installed A1 size drawings to be located in plant rooms and MSSB
switchboards. A plan cabinet will be provided and affixed to the plant room wall.

24.28 Operating & Maintenance Manuals

Documentationrequirementsaredetailedin Section40 Documentation

Notwithstanding the requirements detailed in Section 40, the following additional information will be required to
be included in the Operating and Maintenance Manual:

Provide the following in the mechanical maintenance manuals in addition to that specified in the General requirements
Part4 Section 40:

Installation description: General description of the installation.

Systems descriptions: Technical description of the systems installed, written to ensure that the principal's staff fully
understand the scopeand facilities provided. Identify function,normal operating characteristics, and limitingconditions.

Systemsperformance: Technicaldescriptionofthemode ofoperationofthesystemsinstalled. Equipment

descriptions:

e Manufacturers' technical literature for equipment installed, assembled specifically for the project,
excluding irrelevant matter. Mark each product data sheet to clearly identify specific products and component
partsused inthe installation, and data applicable to the installation. Original documents only - photocopies are
unacceptable.

e Supplements to product data to illustrate relations of component parts. Include typed text as necessary.
Operationprocedures:

o Safestartingup, running-in, operating and shutting down procedures for systems installed. Include logical
step-by-step sequence of instructions for each procedure.

e Control sequences and flow diagrams for systems installed.
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e Legend for colour-coded services.
e Schedules of fixed and variable equipment settings established during commissioning and
maintenance.

e Procedures for seasonal changeovers.

Maintenance procedures:

e Schedule ofnormal consumable items, local sources of supply, and expected replacement intervals uptoa
runningtimeof40000hours.Includelubricantandlubricationschedulesforequipment.

e Scheduleofmaintenance workincluding frequency and manufacturers'recommended tests.

e Instructions for use of tools and testing equipment.

e Emergency procedures, including telephone numbers for emergency services, and procedures for fault
finding.

e Material safety data sheets (MSDS).

Certificates:
e Copiesoftestcertificatesforthemechanicalinstallationandequipmentusedintheinstallation.

e Testand balancing reports.
Drawings:

e Airand Water Schematics.
o Switchgearand control gearassembly circuit schedules including electrical service characteristics, controls
andcommunications.

Chartsofvalvetagnumbers, withlocationand function ofeachvalve, keyedto flow and control diagrams. Re-
commissioning instructions.

Prototype periodic maintenance and performance report.
Schedulestobeusedforrecordingre-commissioningdatasothatchangesinthesystemovertimecanbe identified.
Instructions and schedules for complying with AS 1851.6, AS/NZS 3666.2 and AS/NZS 3666.3.

Periodic maintenance and performance report

At the frequency stated in the Maintenance requirements schedule provide a report summarising the maintenance
performed and the performance of the mechanical plant in the preceding period. Set out the report in a form that permits
comparison with previous reports. Include the following as minimum requirements:

e Dates and number of site labour hours for programmed maintenance.

e Dates, number of site labour hours and nature of work for corrective maintenance. Dates and numberof
sitelabourhours fordefects liability rectificationif withinthe defectsliability period.

e Quantityandtypeofrefrigerantused.

e Peakloadandloadprofileforchillers.

e Peakloadandload profile for electrical power consumed by mechanical plant.

e Mechanical plant gas consumption and load profile.

e Listofany motors for which the motor current varied by more than 10% from the current measured during
commissioning.

e Results of recommissioning if scheduled for the period.
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Alabelled CD or DVD containing PDF versions of all documentation contained in the O&M Manual together with
AutoCADDWG "packand go" files ofall associated drawings and electrical schematics willbe included in eachmanual.
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25 Sanitary Plumbing, Drainage Stormwater
Harvesting and Water Reuse

25.1 Scope

Sanitary Plumbing and Drainage Services shall conform with the requirements of the latest issue of:

e USP's Design Guidelines including all updates issued at the time.

e NBC (National Building Code) and Local Building Regulations

e  Occupational Health and Safety Act and Regulations

e Relevant Australian Standards Compliance to the above shall be regarded as the minimum requirements
andshallbe compliedwithexceptwhereahigherstandardisdetailedonaproject specific basis.

The consultant shall ensure that the design and associated documents highlights to builders and installation
contractors all relevant operational issues to be considered in the execution of the building works. Examples
include:

e Maintenance of water, drainage, electrical and fire services to those adjoining areas in the building
excluded from the contract works areas,

e Appropriate protection of equipment against dust, water etc, during the construction phases of the
project

25.2 Consultation

There shall be close collaboration and coordination between the consultants and USP's Senior Technical Officer
(EssentialServices)toensurecompliancewiththisdesignguidelineonaprojectspecificbasis.

The Consultants will be required to attend documentation reviews with the Senior Technical Officer (Essential
Services) at the following key stages:

e Atcompletion of schematic design
e At50% completion of design development

o At90% completion of tender documentation

These consultations are regarded as mandatory project milestones and will be validated in the form of a Project/
Consultants Meeting minute by the Project Manager. The number of reviews will reduce to two for smallerprojectswhere
schematic designand designdevelopmentbecomeanintegral phase. The Consultant will contact USP's Technical Officer
(Hydraulics) and arrange review meetings in a timely manner and shall submit a copy of all relevant review documents
at least 5 working days prior to the scheduled review meeting. The Project Manager at the inaugural Project/
Consultantsmeeting willissueacurrentlistof USP'S technical contacts to consultants.
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25.3 Design Documentation

The consultant shall develop and maintain design documentation available for review by the Senior Technical
Officer (Essential Services).

25.4 Design Coordination

Particular care is to be taken to ensure coordination of all other aspects of the project eg fire services, electrical
services, data cabling etc in the context of safe and practical operational and maintenance access to all electrical
elements. Some particular USP requirements are listed as follows:-

e Theseparation of pipes and location of pipes in relation to electrical services shall be such that the risk of
damage from the contents of the plumbing shall not be a possibility.

e [E.g.sanitaryplumbingpipes are nottorunwithinswitchroomsand electrical riser shafts.

e E.g Firesprinklerpipesarenottoruninthesubstationroomdirectlyabovethe 1 1 KVswitchgearetc.

25.5 Sanitary Plumbing
Materials for pipework above ground shall be UPVC, HDPE, Copper type B, PPE or Stainless steel subject to

Building Act requirements and project specific requirements.

HDPE Pipe Fire Hazard — Where HDPE pipe is to be used and is located within 1.5m of an energy source, it
must be fire rated to a FRL of -/30/30 to prevent the fire spread of ignited droplets to other fire compartments.
This fire rating is in addition to fire collars at floor level. The reason for the fire rating is explained below:-

o Ifinstalled in the vertical plane and the material is ignited by a local external energy source, fire spread
will occur on lower floors due to choke collars not responding quickly enough to burning HDPE
droplets, thus remote spot fires will result in other fire compartments.

e Ifinstalled in the horizontal plane and the material is ignited by a local external source, fire spread will
occur throughout the fire compartment by way of flame spread along the HDPE surface. Multiple fire
starts will be caused by burning droplets.

Contact Estates and Infrastructure for approval of the proposed fire rating method.

Pipe work shall be concealed where possible in accessible ducts and ceiling spaces.

Plumbing ducts, access panels, false ceilings etc. - Drawings shall be checked by the hydraulic consultant to
ensure all sizes and clearances etc. to conform with the Authorities minimum requirements and the architectural
layout. (Refer to Section 12 Structural Design with this clause).

The installation shall be designed to gain full benefit of the systems as set out in the Standard Sewerage Law,
Standard Water Supply Law and AS 3500.
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25.6 Sewerage System

Design: Generally the system shall be designed in accordance with the relevant local authorities.

Materials shall be DWV PVC pipes and fittings with solvent welded joints and HDPE for trade waste
requirements. Earthenware pipe should be given consideration in the design depending on the future of the
building occupants.

Pipelines to be identified with approved marker tape as shown below.

INSERT IMAGE

Inspection chambers shall be installed in accordance with Local Authority requirements. Gas air-tight covers
shall be used throughout. Stamp "SAN" into each cover. Gatic type light duty covers shall be used except in
roadways where medium duty covers shall be used. Brass edged covers are to be used where particular floor or
paving finishes are to be used. Tops of chambers in landscaped areas shall be installed to match finished
landscaped levels. Lids must be compatible with gatic lifters.

Chambers over 1200mm and to 3000mm in depth shall have hot dipped galvanised step irons or ladder. No
ladder is to be installed over 3000mm.

Chambers in forest areas shall be locatable by means of a white painted 75 x 75 hardwood identification post
600mm high above ground with the top 100mm painted black.

Inspection openings shall be brought to finished ground level and capped with a screwed brass cap. See also
'Inspection Chambers' in Section 38 Roads Clause 5.9.

Trade Waste: Generally all waste lines from laboratories shall be UPVC or HDPE to local authority requirements
and to the current AS 2033. Neutralising traps shall be installed if required by Local Authority regulations.

Grease traps shall be installed from all commercial kitchen areas. A hose tap with a non-return valve is to be

located within five meters of the grease trap. Garbage disposal units shall not be installed. All trade waste
installations shall conform to Local Authority standards.
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25.7 Sanitary Fittings & Fixtures (Product Selection)

On a project specific basis alternative product options may be submitted to the Senior Technical Officer (Essential
Services) for consideration. Such products will meet or exceed all quality aspects of the specified productandwill only be

documented forinstallation subsequentto writtenapproval from USP.

Vanity CaromaCameoOverflowin White(CodeNo.658104)with WhiteBasin Button (CodeNo.

Basins: 687084W)and D157 Tie Hooks (Code No. 687017).

Disabled CaromalaserSemi-Recessedin White(CodeNo.656114)withD250Brackets(CodeNo.

Vanity 687186).

Basins:

Wall Hung | CaromaFlora500 Wall Basinin White (Code No.641230) with WhiteBasin Button(Code No.
Basins: 687084W)and D206 Concealed Hanger Bracket (Code No. 687014).

WC Pans and | Caroma "Smartflush" Caravelle 2000 Suite in White with Vandal Resistant Cistern lid Fixing Kit
Cisterns: (CodeNo.413276)orCaroma"Smartflush" Trident Sovereign 2000 Connector Toilet Suite with

Vandal Resistant Cistern lid Fixing Kit (Code No.413276)

Toilet Seats:

Caroma Regal Toilet Seat (White - Code No. 301131GM)

Disabled Caroma Care Concorde Disabled Pan (S Trap-Code No 614400 / P Trap-Code No. 614350) with

Toilet Suite: Sovereign 2000 Cistern in White (Code No. 405067), Vandal Resistant Cistern lid Fixing Kit (Code
No. 413276), Extended 450 x 450mm Flushpipe (Code No. 201264) and Colani Rehabilitation
Seatin White (Code No. 813000W).

Cleaner's Caroma Cleaner's Sink (Code No. 811592) with D1520 Wall Bracket (Code No. 811594) and CP

Sink: Bucket Grate to suit (Code No. 811593.)

Urinals: Caroma Torres Urinal (Code No. 666101 W Back inlet or 666102W bottom inlet) with bracket
to suit (Code No. 687120 back inlet or 687121 bottom inlet) The water supply/flushingtothe
urinalsistobe controlled by adirect fed system as monitored on Zip watersaver'sorZip Pearlinfrared
sensorandflushtimer. Zipwatersavertobepowered supplynotbattery supply. Zipsensorto beset
tomaximdelay andminimal flush.

Waterless Waterless urinals are to be considered on a project specific basis and must be confirmed with the

Urinals Senior Technical Officer Essential Services

Shower: Showers in disabled toilets shall meet the full requirements of the current AS1428.

Drinking Zip Chill fountain in double tier version or approved equal with heights foradults and wheelchair

Fountain: userstocomply with AS 1428.1. Onechillerunitisto supply the doubletier unitand cup filleris to

be mounted on the bowl of the lower unit.

200|Page




25.8

USP — Estates & Infrastructure

Taps & Faucets

Design Standards and Guidelines version 2 November 2023

To ensure compatibility with fittings and fixtures across the campus, the University has standardised on the
following fittings which shall be specified. Departures may only be made on a project specific basis with the
prior agreement of Design Team. All handles except hose cocks will be anti vandal.

All taps shall be CP brass construction with jumper valves.

Basins: Enware CS Series brass, chrome plated, half basin set with gooseneck aerated spout or pillar
cock with a WELS 5 Star rating.

Disabled Enware brass, chrome plated, long lever action pillow cock, % turn with aerator spout with a

Basin: WELS 5 Star rating.

Cisterns: Enware CS Series brass, chrome plated, vandal proof right angle stop cock.

Cleaners Enware CS Series brass chrome plated vandal proof bib cock with aerated spout and SOmm

Sink: BIB extension with a WELS 5 Star rating

Plant Rooms:

Enware CS Series brass chrome plated vandal proof bib cock with aerated spout and 50mm
BIB extension with a WELS 5 Star rating.

Emergency Enware model EW1050 emergency shower wall mounted with 304SS tube and drench head,

Showers: pull on, push off through rod and ring. Provide a bracket on the wall to hold the rod clear in
access ways.

Shower Energy saving type, "Enware VP310 Anti Vandal shower" brass chrome plated vandal

Heads: proof, non-directional with a WELS 5 Star rating.

Toilets: Enware brass chrome plated, vandal proof half inch hose cock with shroud with a WELS 5
Star rating.

Eyewash: Enware Model EE120 Eye and Face Wash Fountain, wall mounted.

Flush Valves: | Caroma DAL approved for direct mains pressure.

Dishwashers: | Refer Section 9 Furniture and Fittings

Plant Room | Enware CS Series brass chrome plated vandal proof bib cock with aerated spout
and 50mm BIB extension with a WELS 5 Star rating.

Floor Wastes

Floor wastes shall have a minimum 80 mm diameter inlet with c.p. brass screw in gratings. Penetrations for

floor wastes in suspended concrete slabs shall be cored after the slab is cast at the lowest point of the area to be

drained. The floor wastes complete with puddle flanges shall be epoxy grouted into the penetration. Casting in

of floor wastes will not be permitted.

Floor waste gullies next to urinals shall be charged from the flush pipe from the urinal or from a timed sensor

via a solenoid valve. Charging of a floor waste gully from a hose tap will not be accepted.
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Test Pressures

All tests to be carried out in conjunction with Local Authority and current AS3500.

Stormwater Harvesting & Water Reuse

All new projects shall investigate the feasibility of installing rainwater/stormwater tanks with the intention of reusing
stormwater, Fire testing water, air-conditioning condensate, RO waste water etc for irrigation and toilet flushing. There
shall be close collaboration and coordination between the consultants and USP's Senior Technical Officer (Essential
Services) in regards to stormwater reuse. A feasibility and cost report listing stormwaterre-use opportunities mustbe
provided to USP's Senior Technical Officer (Essential Services). The proposed pumping method and controls shall be
discussed. The pumping system shall automatically change over to mains supply ifthere is aloss in power supply ora
fault on the pumping equipment. All pumps for rainwater water reuse systems must have a flooded suction. Foot
valves will notbeaccepted.

Stormwater Drainage

Pipe sizing: Minimum of 150mm pipe size unless approved. Flooding frequency shall generally be one in 50
years. All stormwater drainage shall be in accordance with the Relevant authority codes .

Materials: Materials shall be sanitary grade DWV PVC pipes and fittings, Class X reinforced concrete
pipe, fibre reinforced cement pipe and fittings or F.C. stormwater pipes and fittings.

HDPE Pipe Fire Hazard — Where HDPE pipe is to be used and is located within 1.5m of an energy
source, it must be fire rated to a FRL of -/30/30 to prevent the fire spread of ignited droplets to other fire
compartments. This fire rating is in addition to fire collars at floor level.

Inspection pits: Shall be provided at major changes of direction and junctions. Pits are to be a minimum
600sq. All pits to have silt traps installed. Stamp "S-W" into covers. Light duty covers shall be used except in
roadways where medium duty covers shall be used. Where particular floor or paving finishes are used tops of
pits in landscaped areas shall be installed to match finished landscape levels. Pits in forest areas shall be
locatable by means of a white painted hardwood post 600 high above ground with the top 100mm painted
grey. All inspection pits over 1200mm and to 3000mm in depth are to have a hot dipped galvanized HD ladder
or step irons installed. No ladder is to be installed over 3000mm in depth.

Discharge: All stormwater lines shall discharge directly into the closest useable major natural watercourse or
existing pits or lines. The route, point of outlet and method of discharge is to be approved by the Essentials
Team.

Grated Drains

All grated drains for the collection of surface run-off shall have the main bars running in the direction of flow.
"Forge-weld" brand grates complete with matching metal frames should be used in these situations in lieu of
cast iron. Square stainless steel grated sumps shall be provided in tiled areas.
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25.13 Installation for Sewer & Stormwater Pipe Work

Refer to Section 26 Piped Services and Storage Tanks Clause 15 - “Underground Pipe work and Valves".

25.14 Mechanical Plant Rooms
The following items shall be provided in all Mechanical Plant Rooms: -

Trapped floor waste gully and atleast one tundish. Ifthe floor waste gully is connected to sewer the floor waste gully
shall be charged by a 15mm copper line connected to a solenoid valve and time clock/switch set to discharge for 30
seconds,sevendaysaweek. Iftheplantroomisa'returnairplenumfloorwastegullies are not to be installed.

RPZ valve or designated non-potable water supply.

25.15 Testing & Commissioning

Appropriate commissioning of equipment and systems will ensure that the as-designed performance,
functionality and reliability of equipment and systems is proven and documented prior to project "practical
completion".

A detailed commissioning plan and methodology should be prepared as part of the draft tender documents. This
methodology will require the installer/ commissioner of equipment and systems to provide the following
minimum documentation:-

e (Cause/ effect matrix for the equipment / system being operated including system interface information
relevant to other systems e.g. Power failure causes standby generator to start and Cardax alarm to be
transmitted to USP Central Monitoring Station.

e Pre-start and start-up check sheets
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Subsequent to consultation and review by USP Engineering Services this documentation is to be included in the
as issued tender documents. This commissioning plan and associated documentation/ deliverables requested
under the construction contract to be reviewed by the consultant during the construction phase of the project
and prior to the start of commissioning to ensure such documentation is project specific and sufficiently detailed.
Actual commissioning data / check sheets etc. to be reviewed and approved by the consultant during and at the
end of commissioning but prior to the issue of 'practical completion'

The consultant will provide USP Engineering Services and the Project Manager with an overview of the as-
commissioned performance of all equipment and services prior to the "Superintendent" issuing practical
completion for the project.

25.16 Maintenance

All asset categories as per the list in 40.6.14 "Equipment lists/asset registers" to be barcoded or signed as per
the Asset Register ID numbers. It is the contractors’ responsibility to liaise with USP to ensure that adequate
details for this requirement are entered into the Excel template files and produced at or before practical
completion. Consult with USP as to sign size, material etc.

25.17 Drawings

Documentation requirements are detailed in Section 40 Documentation.

Note: - Drawings shall clearly indicate locations of ceiling and wall access panels and any other necessary access panels.

25.18 Operating & Maintenance Manuals

Documentation requirements are detailed in Section 40 Documentation.
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26 Piped Services & Storage Tanks
26.1 Scope

This section of the Guidelines outlines the minimum requirements for the following services:
e cold water;
e hotwater;
e Fire WaterMain
e demineralised and/or distilled water;
e gas (liquefiedpetroleum);
e laboratory gases;
e compressed air;
e vacuum;

e tanksand hot water systems

Consultants will ensure thatthe delivery of such services conforms with the requirements ofthe latest issue of:

e USP's Design Guidelines including all updates issued at the time.

e National Building Codes and Local Building Regulations

e Occupational Health and Safety Act and Regulations

e Relevant Australian Standards

o Compliance to the above shall be regarded as the minimum requirements and shall be complied with
except where a higher standard is detailed on a project specific basis.

o Ensure that the design and associated documents highlights to builders and installation contractors all
relevant operational issues to be considered in the execution of the building works. Examples include:

0 Maintenance of water, drainage, electrical and fire services to those adjoining areas in the
building excluded from the contract works areas.

Appropriate protection ofequipmentagainst dust, water etc., during the construction phases ofthe project.
26.2 Consultation

There shall be close collaboration and coordination between the consultants and USP's Senior Technical Officer
(Essential Services)toensurecompliancewiththisdesignguidelineonaprojectspecificbasis.

The Consultants will be required to attend documentation reviews with the Senior Technical Officer (Essential
Services) at the following key stages:

e Atcompletion of schematic design

o  At50% completion of design development

o  At90% completion of tender documentation

These consultations are regarded as mandatory project milestones and will be validated in the form of a Project/

Consultants Meeting minute by the Project Manager. The number of reviews will reduce to two for smallerprojectswhere
schematicdesignanddesigndevelopmentbecomeanintegral phase. The Consultant
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will contact USP's Senior Technical Officer (Essential Services) and arrange review meetings in a timely manner
and shall submit a copy of all relevant review documents at least 5 working days prior to the scheduled review
meeting.

The Project Manager at the inaugural Project/ Consultants meeting will issue a current list of USP'S technical contacts to
consultants.

26.3 Design Documentation

Theconsultantwilldevelopand maintaindesigndocumentationavailable forreview by the Essential Services Team.

26.4 Design Coordination
Particular care is to be taken to ensure coordination of all other aspects of the project in relation to it’s hydraulic

services requirements. The design coordination focus shall be on the ease of maintenance with respect to
appropriate location and safe working clearances for the life of the building plus minimizing of any future
potential risks.

26.5 General Design Comments

In general, each riser shall be isolated at the bottom (or top in cases of downfeeds). Branch lines shall be isolated
at the riser on each level and further where servicing an outlet or group of outlets in a laboratory or on a bench.
In all cases, isolation valves shall be readily accessible at floor level behind duct doors or stainless steel access
hatches. Groups of fixtures and single fixtures are to be isolated adjacent to the units

i.e. every fixture is to have its own isolating valve. In cases of water supply, compressed air and gas, ring main
distribution pipes should be used wherever possible. All fittings shall comply with the requirements of MP 52
2005 and shall have AS markings and manufacturer's Licence No. stamped into the fitting.

Brackets for all pipe supports shall be "Unistrut" with threaded rod hangers and appropriate saddles. In all cases,
the pipe work is to be separated from the hanging bracket by the use of "Uni-cush" tape or approved equal.

26.6 Water Supply

Materials
Pipe work: Reticulation within buildings shall be in PVC and where applicable with the appropriate FRL rating
to the pipework and pipe supports.

Mains and fittings buried in the ground shall be either:
e C(Class K9 concrete lined ductile cast iron in polythene wrapping;
e Type B copper with Polylag or Denso tape wrapping;
e "Blue Brute" PVC for mains 100mm diameter or above installed with trace wire; or
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e Buried mains less than 100mm diameter shall be copper with Denso tape wrapping. Valves, fittings etc,
the area shall be completely wrapped in Denso tape to a minimum of 100mm each side of the valve or
fitting.

Where mains pass through walls and floors they shall be sleeved and caulked.

Fittings: Screwed fittings, barrel unions and flanged connections only shall be used for easy removal of all
fittings. Compression fittings shall not be used under any circumstances.

Copper Pipe Jointing: Shall be silver soldered capillary fittings containing not less than 15% silver. Alternative jointing
methods subject to the review and approval of USP’s Essentials Team.

Valves: Isolation valves shall be seat gate valves where service exceeds 80mm diameter. Ball valves shall be used on
services less than 80mm diameter. Balance valves shall be globe valves. Stat valves shall be used for hot water balance
valves. Brass stop cocks, chrome plated where exposed can only be used to isolate sanitary fixtures. Valves shall be
tagged to identify areas served. On water main branches to buildings valves shall be installed on the upstream and
downstream sides of each branch take off and also on the branch line.

Valves in the ground: All bolts, nuts, washers etc, located in the ground or in pits shall be Grade 316 stainless
steel. Any brackets located in pits shall be hot dipped galvanised. All valves are to be wrapped in DENSO tape.

Backflow Prevention Device: All water systems shall be designed to include a nominated back flow prevention
device to meet the requirements of AS 2845.3 and AS 3500.1. Valves 80mm and over shall be stainless steel. The
device shall be applicable to the relevant hazard. Barrel unions are to be fitted between the upstream and downstream
isolation valves to allow for the unrestricted removal of the backflow device for maintenance.

Backflow devices are not to be fitted where they may promote damage to buildings or their contents, where valves
are concealed adequate drainage is to be provided for the full discharge volume of the valve.

Water filter: equivalent to CUNO APS117 shall be installed prior to equipment such as, coffee machines, ice
machines etc.

26.7 Cold Water

Buildings shall be supplied through a two-piped system from mains pressure except when deemed undesirable
by the University; one for potable water, the second via an RPZD in the valve room for non- potable supplies. All
laboratories shall be supplied through either main pressure from the non-potable systemorviaabreaktankifrequired
bytheenduser. Allinstallationistocomply with AS3500.

Branch lines shall be of the following minimum sizes:

Serving one outlet I5mmminnotexceed1.5m

Serving two outlets 20mm min
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Serving three outlets | 25mm min

Above three outlets as required

Minimum outlet pressure shall be 100kPa.

Hose Cocks

All external hose cocks shall be 20mm nominal, brass, supplied with vandal proof heads, mounted on a "white"
painted, ex 75 x 75, hardwood post, finishing 600mm above ground away from the building facade. Final locations shall
be determined in consultation with the Superintendent. In circumstances where hose cocks are unavoidably mounted on
the face of the building, these shall be stood off the face by not less than 50mm with an aluminium bracket approved by the
Superintendent. Groupsofhose cocks shallbe capable of being isolated by ball valves.

Hot Water

General
Hot water services shall be a minimum of 15mm copper tube, type B to AS 1432. Short branches up to 1.5m may be
15mm if serving only one outlet. Dead legs should be restricted to 3m maximum.

Laboratories Hot water should be centralised using a number of mains pressure HWS in parallel with insulated flow
and return lines incorporating a circulating pump plus stand-by pump.

General Hot Water
Where large kitchens etc. or similar are required a centralised system as for laboratories shall be incorporated.

The hot water service to laboratories shall be separate from all other hot water requirements to the remainder of the
building. The water supply to the hot water systems servicing the laboratories shall come from either main pressure
from the non-potable system or the break storage tank. (Refer Clause 26.7).

Insulation

Allhotwater pipes shall beinsulated with preformed Thermotec insulation minimum thickness of 10mm. In plantrooms,
walk-inducts and exposed to the environment, the pipework and insulation shallbe metal sheathed with zinc annealed
sheathing, edges swaged and overlapped. Wooden blocks shall be used at all supports.

The minimum insulation thickness to hot water piping shall be 25mm for pipes less than 50mm nominal bore and38mm
for pipes of 50mm and above. Hot water lines should not be encased in walls; however, where this in unavoidable,
Broadflex/Armaflex with maximum wall thickness and glued joints to manufacturers recommendations should be
used.

Hot Water Points
In addition to areas specifically mentioned, hot water shall be provided to the following points:

1. All Showers must be fitted with a tempering valve

2. Disabled showers and basins must be fitted with TMV Thermostatic Mixing Valve
3. Common Room Kitchen Hot water service shall be provided at the common room kitchen. An additional
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outlet shall be provided for a dishwasher viz. 20mm diameter copper, 200 litres per hour. Commonrooms
shallhavetheirownhotwatersystemofnotlessthan S0litrecapacity.

4. Toilet Hand Basins are not to be provided with hot water unless specifically called for in the Space Description
Forms or required by AS1428.

Hot Water Systems

Solar Hot Water Systems - Prime consideration shouldbe given to the installation of electrically boosted "solar" hot
water units or heat pump hot water units. In all cases, the consultant should check that the flows and temperatures
available are suitable to the application.

Heat pump Hot Water Systems - Prime consideration should be given to the installation of Heat Pump hot water units
or solar hot water units. In all cases, the consultant should check that the flows and temperatures available are
suitable to the application.

Gas Hot Water Systems - Gas fired hotwaterunitsshallbe "Rheem" orapproved equal mains pressureunits in single
or multiple installations.

Instantaneous Hot Water Units - Hot water to single isolated areas may be provided using a local quick
recovery/instantaneous under sink mounted units. These units must not be the "vented through the tap type".
The proposed installation of the instantaneous units must be approved by Property & Facilities, Operations
before installation.

Electric Hot Water Systems - Electric Hot Water systems shall only be used as a last option. Hot water may be
provided by single or multiple electric mains pressure hot water units as "Rheem or equal" with 3.6kw elements
where the above units cannot meet the design requirements. Allow for sufficient space around the unit for
removal of elements and above the unit for the withdrawal of anodes.

*Overflows/relief valves/Safe trays - *Overflows/relief valves to hot water units shall discharge to a separate
tundish and not over the copper safe tray. Copper safe trays must be installed under all units and at sufficient
height to allow the overflow pipe fall to a drainage connection point. Units shall be mounted within the safe tray
and the tray drained in accordance with AS 3500.4.

209|Page



USP — Estates & Infrastructure Design Standards and Guidelines version 2 November 2023

26.10 Demineralised Water

Commercial demineralised plant shall be used in conjunction with a bulk external delivery system for regenerative
systems. Storage tanks shall be 316 stainless steel. Water supply valve to demineralised plant shall be an RPZD in
accordance with AS 3500.

Reticulation shall be means of PV C piping installed to eliminate air pockets. Regenerative systems shall be incorporated
inthe demineralised water plant. Valves shall be of PVC or stainless steel. Water polishers shall be provided where

required by the Space Description Forms. Conductivity meters shall be of the digital type. A spare set of consumable
components shall be supplied with each plant. Provide circulating pumps to continuously treat water.

26.11 LP Gas

Pipe work shall be Type "B" copper. The following minimum sizes shall be used:

Servicing one outlet 20mm min
Servicingthreeoutlets 25mm min
Above twooutlets As required.

Alljoints shall be silver soldered using 15% silver solder. Isolation valves shall be of the ball type. A gas meter shall
be provided to the building main supply. All underground pipes shall be pre-lagged to the required colourandall
joints colourtapedafterinstallation. Pressurereticulationshallbeasdeterminedby the relative authority.

26.12 Laboratory Gases

Gases shall be supplied from bottles located within a lockable ventilated storage space located external to the building
which is easily accessible by the service road.

Cylinders shall be manifolded with non-return valves in such a way that any cylinder can be removed and still allow the
effective operation of the pressure manifold.

Pipeworkand valves shallbe ofamaterial ortype appropriateto the particular gas. Refer Section 20 Special Requirements

forLaboratories.

26.13 Compressed Air

Compressed air shall be supplied from duplicate air compressors within the building. Where possible, interconnect
the system with the systemin adjacentbuilding(s) to provide back-up. Compressors selection will be based on the project
specific functional/ performance briefand in consultation with the Essential Services Team.
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The compressor shall be effectively silenced. Air cleaners shall be substantially mounted. Unless otherwise called for,
compressedairshall bereticulated at 700kPaandregulated ateach laboratory.

Pipe work shall be type "B" copper with silver soldered joints used forcompressed air. All valves shallbeball valves. Refer
Section 20 Special Requirements for Laboratories.

26.14 Vacuum

Vacuum shall be supplied by means of duplicate vacuum pumps within the building. Where possible, interconnect
the system with a like system in adjacent building(s) to provide back-up. Vacuum pumps shall be capable of passing
fluids from the system without damage to the pump. Pump impellers shall be bronze with bronze end plates.

Vacuum pumps shall be mounted together with their motor on an integral galvanised steel base and shall be effectively
isolated from the structure. Water seals with safety interlocks shall be provided to each pump. Pipingtothe
vacuumpumpwatersealsshallbeasrecommendedby the pumpmanufacturer.

Pipe work shall be high pressure PVC. Plugged tees shall be used in place of bends to allow for cleaning or piping.
Isolationvalvesshallbe linedballvalves. Pipereducersshallbeoftheeccentrictype.

A vacuum tank shall be provided to limit the number of starts per hour of the vacuum pump(s). The tank shall be
providedwithallnecessary gauges, safety valves, pressurestats forautomaticoperation.

All pipework shall rise in direction of flow. Bacterial filters shall be fitted where required by the Australian Standards or
other applicable regulations. All control systems shall be checked and commissioned by the manufacturer or its
authorised representative. Commissioning data shall be provided to the Superintendent. Refer Section 20 Special

Requirements for Laboratories.

26.15 Service Outlets

All laboratory outlets shall be "BROEN", "Enware" or “Galvin Engineering” laboratory fittings to suit user
requirements. They shall be epoxy coated finished with selected colour coding. Handles to international colour coding
except hot water.

26.16 Identification of Pipe work

All pipes shall be identified in accordance with Australian Standard AS 1345 for the Identification of Piping, Conduits
andDucts;and AS 1318-Industrial Safety ColourCodeand AS2700ColourStandardsforGeneral Purposes.

The ground colour shall be applied to a length of not less than 300mm where the ground colour shall be used in
conjunction withadhesivelabels foridentification. Thelocationofidentificationmarking shall beat intervals of not more
than 3m and adjacent to branches, junctions, valves, both sides of walls and control points. Such markings shall be
placed sothatthey are easily seen from all approaches.
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Safety colours where applied shall be overalength ofnotless than 75 mm at locations and intervals as nominated for
ground colours.

Groundcoloursusedinconjunctionwithsafety coloursshallbeappliedtoeachside ofthesafety colour.

The direction of the flow shall be indicated by an arrow adjacent each colour band. "Safety man or similar" adhesive
labelsshallbeused foridentificationandindicationofthedirection offlow of pipework.

26.17 Underground Pipe work & Valves

All underground pipework shall have a minimum of 600mm cover to topmost surface of pipe or pipes. Pipes shall be
buried in sand with a minimum of 75mm sand below, and 150mm sand above and to side of pipe. Pipes shall be
laid side by side and not one above the other. Pipes laid in the same trench as electrical or dataconduitsshall beseparated
inaccordance with therequirementsof AS3000and AS3500.

Allundergroundpipework shall beidentified by laying continuous PVC markertapenotless than300mm above the
pipe.

Trenches shall be backfilled only with selected fill and compacted in layers not exceeding 200mm to a relative
density 0of 90%.

Allvalves shall be accessible in concrete pits which shall be drained. Allbolts, washers etc shall be stainless steel. Thrust
bracketsinpitsshallbehotdipped galvanised. Pipesshall be sleeved where they pass through the pit wall. Referto sketch
diagram at the end of'this section.

All underground services are to be identified on the surface to the approval of the Superintendent.

26.18 Pumps (where required to achieve nominated pressure or flows)

General

Pumps shall be “Davey”, “Grundfos” or "Lowara" with a Hydrovar installed if appropriate. All seals shall be mechanical
seals. Pumps shall be mounted on a galvanised steel spring mounted frame. Calculations are required for all pumps
installed and should include all design assumptions, standards and other influencing factors.

Where duty & standby pumps are installed the control logic shall denote that the pumps are to operate on sequential
starts between pump 1 & pump 2.

Circuit diagrams are to be provided on the inside face of the control panel door, if room prohibits a laminated copy
on faderesistant paper shall be mounted on the wall directly adjacent the control panel.

Wherea BMS exists the pumps are to be connected to alert forpump faultalarm asaminimum, alongwith alarm light
andbell. Thealarmlightandbell areto belocated so astoalertstaffofa failure.
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Cold Water Booster Pumps

Dualcoldwaterpumpsshallbeprovided. Onepumpshallbecapableofprovidingthe flowandpressures required. The
other pump shall act as standby. Facilities shall include for manual changeover for duty and standby pumps. Hours-run
meters shall be provided for each pump.

Oil filled Pressure gauges with anominal 150mm diameter face of the bourdon-tube type complete with an isolationball
valveshallbeprovidedoneachsideofthepumponaminimum 1 Smmstubandbleedpoint. Where the potential exists
for the suction pressure to be below normal gauge pressure combination pressuregaugesaretobefittedtoindicate
thesepressures. Pumpsshallbeactivated byadropinsystem pressure. The system shall be automatically controlled by
meansofapressuretank sized to suitthe system.

Hot Water Pumps
Hot water circulating pumps shall be provided in hot water loops to minimise dead legs, where a central system in
installed.

The hot water circulating pump shall be installed in the return water loop. Care shall betaken to ensure that pressureinthe
hotwatercircuitisnotgreaterthanthepressureinthe cold watermain. Pumpsshallbeof the Grundfos "inline" model
withtotally enclosedsinglephasemotor. Pumpcasingsshallbebronze with bronze impellers and mechanical seals.
Openmotorsarenotacceptable. Hot water circulating pumps shall be controlled by athermostatinthe return line. A
time clock shall be provided to the power source ofthe pump.

Visually accessible temperature devices are to be provided on the upstream and downstream sides of the circulation
pump to enable monitoring of the systems operational temperature, also to allow the correct adjustment to the
circulation pump. Where the system is required to provide larger volumes a more intelligent logic system
controlling the circulating system should be considered.

The designer is to provide the operational criteria for the circulating pump along with the required temperatures
in and out of the system and the pump setting.

26.19 Tanks

Tank Construction

All tanks other than those associated with hot water systems shall be circular, sectional panel or GPR tanks with potable
membranes. Useable tank capacity shall be 10,000 litres unless noted otherwise herein, but in no case should be less than
50 litres per fixture. Demineralised water tanks shall be a minimum capacity of 2000 litres. Tanks shall have a lid
complete with access manhole and internal and external ladders, all in stainless steel. All tanks shall be fitted with
strainer and water meter to the inlet. See also Section 12 Structural Design Clause 13.

Overflows

Overflows shall be capable of discharging the full inlet water quantity but in any case, shall be not less than 150mm
diameter. Drained to waste stainless steel safety trays shall be provided to all tanks and tanks shall be mounted within the
tray in accordance with AS 3500.1. Allowances to be made to completely drain the tanks with the outlet 1%4 times the
diameter of the inlet.
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Alarms

Alltanks shall be provided with high, low and extra low level alarms. Float switches shallbe of "Mobrey'or "Flygt"
manufacture. In addition, a pressure switch shall be provided to sound an alarm should the system pressure fail. Both
tank and pressure alarms are to be connected via a DDC panel to the CMS (see Section 32 Building Management

System). Pressure pumps shall be de-energised when the extra low level alarm activated or loss of suction occurs.

Inlet Valves
Inlet valves to tanks shall be remote mounted "Clayton", non-modulating model, 124G/01A series.

26.20 Water Meters

Provide pulse capable water meters to the following systems:

e Potable Cold water supply to building.

e Hot water supply potable and non-potable.

e Non-potable cold water supply to the building.

e Main Irrigationpoint.

e  Supply water to cooling towers.

e Chilled water make up.

e Chemical dosing dump point for cooling towers.

e Supply to Trade waste areas e.g. new kitchens/coffee shops.

e Cold water supply to cold water storage tanks (where installed).
e Demineralised water supply to storage tank or to a building.

e  Water meters shall be "Davey Shepherd", "RMC" or "Kent" brand.

26.21 CMS Control & Alarm Points

A Risk assessment shall be performed to ascertain if alarms should be provided for the below items. If so provide
alarms, grouped as one alarm for each of the following to be connected to the CMS via a DDC control panel in the
building:

Cold water tank high,lowandextralowlevelalarms

Demineralised water tank high and low alarms

Booster pump(s) alarms failure and low pressure

compressor overload

Compressed air alarms low oil pressure

low air pressure

overload

Vacuum alarms -
high vacuum
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water seal failure

26.22 Inspection & Testing

Contractors shall carry out all the necessary and required tests including the payment of fees, provision of labour and test
equipment. All tests shall be carried out to the applicable Australian Standard, the requirementsofany Actor
AuthorityhavingjurisdictionortheseGuidelines,whicheveristhegreatest.

No piping work, fixtures or equipment shall be concealed or covered by any means before they have been pressure
tested, flowtestedand inspectedbythe Essential Team. Allworkshallbecompletelyinstalledand tested asrequired by this
Section and the Code requirements and shall be leak tight before inspection of the particular work is requested.

Tests shall be repeated to the satisfaction of the authorities having jurisdiction.

All defects shall be remedied immediately and the tests reapplied to the satisfaction of the Superintendent and the
Authorities.

Notice shall be given at least 72 hours prior to the carrying out of tests. Where construction vehicles or similar
equipment is used on site, allowance shall be made for retesting pipelines under concrete slabs on ground immediately
prior to placing membrane and reinforcing steel.

Hold points are to be provided for the following - covering up of drains, wall sheeting over services and covering of
water and fire services.

All test results shall be recorded and included in the maintenance manuals.

26.23 Test Pressures

a) Watersupply pipelinesincluding Fire Mains and Services: 2.1 MPa for twelve (12 hours) and generally kept
chargedthereafter.

b) FireHydrantsand Hose Reels shall be tested for pressure and flow as required by the Building Act. Such tests to be
certified by the responsible consultant.

c) Pipeworkforgasesshallbetestedinaccordance withtherelevantcodeorstandard ortwicethe working
pressure whichever is the greater.

d) PVCpipework fordemineralised water shall be tested to three (3 ) timesthe working pressure for24 hours.

26.24 Floor Penetration

Floor penetrations for groups of pipes in wet areas shall have a cast concrete upstand or bund. In all locations metal
pipes shall be sleeved and caulked. The sleeve shall be copper, standing 30mm above the finished floor. Appropriate
fire ratings shall be maintained by the use of fire collars and caulking where necessary. Where a group of pipes
penetrate the floor, it may be preferable to create a concrete upstand around the group of penetrations with appropriate
rating.
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26.25 Services Ducts

Where possibleall services shall be runinaccessible service ducts, fire rated at the floor. Accesstoservices ducts shall be by
hinged and locked doors in accordance with Section 10 Doors.

26.26 Mechanical Plant Rooms

The following items shall be provided in all Mechanical Plant Rooms: -

e Trappedfloorwaste gully and atleast one tundish. Floor waste gully shall be charged by a 15mm copperline
connectedtoasolenoid valve and time clock/switch set to discharge for 1 minutes seven days aweek - This isnot
required if floor waste gully is connected to stormwater

e RPZvalve or designated non-potable water supply.

e One hosecock

26.27 Testing & Commissioning

Appropriate commissioning of equipment and systems will ensure that the as-designed performance, functionality
andreliability of equipment and systems is proven and documented prior to project "practical completion”.

The consultant will provide a detailed commissioning plan and methodology as part of the draft tender documents.
Thismethodology will require the installer/ commissioner of equipmentand systems to provide the following minimum
documentation:-
e Cause/ effect matrix for the equipment / system being operated including system interface information
relevant to other systems e.g. Power failure causes standby generator to start and alarm to be transmitted to
USP Central Monitoring Station.
e Pre-start and start-up check sheets

Subsequent to consultation and review by USP Essential Team this documentationisto be included in the as issued tender
documents. This commissioning plan and associated documentation/ deliverables requested under the construction
contract to be reviewed by the consultant during the construction phase of the project and prior to the start of
commissioning to ensure such documentation is project specific and sufficiently detailed. Actual commissioning data /
check sheets etc. to be reviewed and approved by the consultant during and at the end of commissioning but prior to the
issue of "practical completion’'.

The consultant will provide USP Engineering Services and the Project Manager with an overview of the as-

commissioned performance of all equipment and services prior to the "Superintendent" issuing practical completion
for the project.
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26.28 Maintenance

Design Requirements - It is imperative that all facilities are constructed bearing in mind life-cycle costs including
maintenance. Designs will be rejected which make inadequate provision for:

e Servicing andmaintenance

e Removal and replacement of plant and equipment

e Access

e Durability

e andwhichoptforminimizing capital costatthe expense of on-going maintenance costs.

Drawings shall clearly indicate locations of ceiling and wall access panels and other necessary access space, distanceto
adjacent walls, etc. Location tags shall be placed on access panels and ceiling tiles indicating that a test gate or a control
valve is installed behind such tile or panel.

Allassetcategoriestobebarcoded orsigned asper the AssetRegister. Itis the contractors’ responsibility to liaise with USP
to ensure that adequate details for this requirement are entered into the Excel template files and produced at or before
practical completion. Consult with USP as to sign size, material etc.

26.29 Maintenance Requirements (DLP Period)

All construction/ installation contracts shall allow for the performance of regular preventive maintenance of the works
during the period of the defects liability period inclusive of all consumables (e.g. water filters on ZIP water coolers). Such
maintenance shall be in accordance with the manufacturer’s instructions and the requirementsofthe Workplace Health
and Safety Act, Standardsorotherapplicableregulations, legislation, orcodesofpractice. Withrespecttoanymechanicalor
electrical service, fire alarms, hydraulic systems, lifts etc. maintenance shall be carried out not less frequently than
monthly.

26.30 Drawings

Documentation requirements are detailed in Section 40 Documentation.

Note-Drawingsshallclearlyindicatelocationsofceilingand wallaccess panelsand any othernecessary access
panels

26.31 Operating & Maintenance Manuals

Documentation requirements are detailed Section 40 Documentation.
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27 Electrical Services
27.1 Scope

Refer also to Section 4 External Walls and Windows.

This section outlines the University's minimum requirements for electrical services.

The electrical installation and facilities shall conform with the requirements of the latest issue of:
e USP's Design Guidelines including all updates issued at the time
e the Local Electricity Supply Utility Condition of supply
e theLocalBuildingRegulationsand the National Building Codes or Building Codes of Australia
e Queensland Electrical Safety Act2002
e AS 3000, Wiring Rules and other relevant Australian Standards
e Workplace Health and Safety Requirements

Current Australian standards shall be fully complied with as a minimum. Additional more stringent requirements
may be called up specific to each project.

The consultant shall ensure that the design and associated documents highlights to builders and installation contractorsall
relevantoperational issues to be considered inthe execution ofthe building works. Examples include:-

Maintenance of electrical, communications, fire and security services to those adjoining areas in the building excluded
from the contract works areas.

Appropriate protection of switch room equipment against dust, water etc, during the duration of the project.

Project in existing buildings, shall include safe disposal of lamps and control gear containing heavy metals and other
hazardous materials. Environmentally responsible practice shallbe used to dispose of lamps, control gear and switch
gear. Evidence of this environmentally responsible method needs to be included in the O & M manual.

27.2 Consultation

There shall be close collaboration and coordination between the consultants and USP's Project Engineer (Electrical)
to ensure compliance with this design guideline on a project specific basis.

The Consultants will be required to attend documentation reviews with the Project Engineer (Electrical) at the following
key stages:

e Atcompletion of schematic design

o At50% completion of design development

e At90% completion of tender documentation

These consultations are regarded as mandatory project milestones and will be validated in the form of a Project/
Consultants Meeting minute by the Project Manager. The number of reviews will reduce to two for
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smaller projects where schematic design and design development become an integral phase. The Consultant will contact
USP's Project Engineer (Electrical) and arrange review meetings in a timely manner and shall submit a copy of all
relevant review documents at least 5 working days prior to the scheduled review meeting.

The Project Manager will issue a current list of USP'S technical contacts to consultants at the inaugural Project/
Consultantsmeeting.

27.3 Electrical Design Documentation

The consultantwill develop and maintain design documentation available forreview by the Project Engineer (Electrical).
Asaminimumrequirement, design documentation will include the following:

a) Maximum demand calculations for each switchboard, net and with spare capacity;(Where the spare capacityfalls
below 20% this is to be brought to the attention of the respective project manager and minuted at the project
meeting, early in the project program)

b) Voltage drop schematic, e.g. from substation to MSB to DB to load centre (where applicable) to socket outlet or
permanent connection.

¢) Linediagram schematics of the main switchboard with fault current withstand rating, size and ratings of switchgear
and cables entering or leaving the board.

d) Design parameters for the design of the main switchboard including IP rating, degree of compartmentation,
busbardesignparameterssuchasdegrecofventilation, maximumtemperaturerise, and degree of enclosure

e) Coordination study of all protection devices from the MSB to the final sub-circuit miniature circuit breaker to
ensure proper discrimination of the cascading devices.

f) Details of distribution boards including number of poles, rating of busbar and main switch and number of spare
poles.

g) Detailsoflightningandsurgeprotection,earthingschematicand faultloopimpedances fornonRCD circuits.

h) Layoutofcable tray/ladder routes with size and quantity noted.

i) Layoutsofundergroundservices with quantity and size of cables and conduits noted.

j) Schedule of luminaire types and outlets.

k) LightingenergycalculationsasperNational Building CodesorBuilding Codes of AustraliaPartJ6.

I) Luminaire layouts and switching/control schematics.

m) Locations, types and classifications of emergency lighting.

n) Substation- Transformer, switchgear, HV cables layouts, type, size and quantity.

0) For more complex projects, like generators (e.g. solar or gas) provide a “cause and effect matrix” for
fault/diagnostic/testing purposes.

Note - All lighting and power drawings are to show the Circuit Breaker No. and distribution board feeding the
circuit. Theuse of "L" and "P" on the design, tender or 'as-constructed' drawings, will not be accepted
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27.4 Design Coordination
Particular care is to be taken to ensure coordination of all other aspects of the project e.g. plumbing, data cabling etc. in
the context of safe and practical operational and maintenance accessto all electrical elements. Some particular

USP requirements are listed as follows:-

Theseparationofpipesandlocationofpipesinrelationtoelectrical servicesshallbesuchthattherisk of damage from
the contents of the plumbing shall not be a possibility.

E.g. sanitary plumbing pipes are not to run within switchrooms and electrical riser shafts.

E.g. Fire sprinkler pipes are not to run in the substation room directly above the 11KV switchgear etc.
Location of fittings, furniture, doors, plant and other equipment shall be such that there are sufficient clearances for
the safe operation and maintenance of the various electrical services systems components.

E.g. GPO and voice and data outlets are generally to run above bench/desk height and not hidden behind or under it.
Light switch are not to be located behind the hinge side of the door.

E.g.thefirepumproomisnottobelocateddirectlyabovethesubstationormainswitchboardroometc.

See drawing on next page for typical main switchboard arrangement.

220|Page



Design Standards and Guidelines version 2 November 2023

USP — Estates & Infrastructure

3F1ONYH 378107

HLIM HIA0 4000 JONIH I1UNId "SMIHIS GWNHL
Q311075 % 03 TUNNA IW0HHI ONY SIONIH 3TLNId
HLIM H3IA0 NOIHILNISI "SYINY IHG LINJYID NIVIWENS

HLNITd TINNTHD 13315

INFWIONVHEY JdVO0aHI LIMS NIVIW T¥IIdA L

Wwpsl SYYESNG N33mL3g

DONIZVJS NiW 3IA0D 318VADKIY

01 SLAN d¥2 W00 IW0YHD
'SYYESNE 03L¥INSNI 'NOILIZS SNE —

AddNS ONIWOINI
0L ALIWIX0Yd 35071
NINDILI3L0dd 3DHNS —

STVNIWYEL

JO¥NVEI ONV NOILVLYOJSNYHL Y04 SLNIOE ONILAIT 30IA0YEd -

wwps 38 01 ST3NYd

ONIMIIA 2 ¥3L3W GISOTINI NIIM 138 JINY LSIQ WOKIKYE -

NI Wwogy

‘SILON

HLOIM NIW wwose

(350dX3 UNOUHS u__.

+

ATYD di0 LOH wwgf ———=

]
]
]

13NVd 039NIH 3UN13S
0L S1NN QV3H 3W00 3W0dH) o

ANIWIONYHEY LIINNOD

4V 3Y ¥OdJ 1INV 0LV INSNI

[SAVYL 378v)
TYNEILNI HLIM) LINIWIONYHEY
L1J3NNO] INOH4 804 3NOZ 314V)

3IWdS JUYdS %09

ONIHI0T

1IN0 01 37ONVH 378YX%101
STINVG SSIIIV % SH000

0L S3ONIH 37LNId 44071411

1

-

\\ SYILIW/SINIWNGLSNI

e e

i)/}
35333543
28252529
25252529
P
S8

RO
>§>§>§>§>§>§>§>§>
3033503352930
SOSRSA2IINS,
RGN

s
>
b2
2

SOOI
>>>§>§>§>§>§>§>§>§>§>§>§>§>§>§>
IS0ISIITIIEIH NI
e eSS STNS

(SH3NVIYE
LINJHI2) KOILD3S
NOILNBIYLSIO
NIVIHENS

3IvdS 316D
01 S3YINI

_—— 03L3WWOuD

SIHILIMS 0L NIW wwopg

L

1INV ONIOYIY LNIWNYLSNI OL X Vi Wwipost
LHOITH WNWIXYiW WW000Z

1

=

T IHOIFH NOFHILNIST XWIW Wwopzl

Nv130d Tv3S TINYd |

]

3 4000 1vIIdAL

4000 0L Q3073M

TINNYHD 3A LAV ) ——a
4000

01 03¥3HOY
TINNVHI
NENL3Y 1¥7d H1IM /| 3AILdVINI

u._u_mzummﬁomxu:__sm ._qumuz#_n_omz

334 ONITV3S ¥o4

TINOZ 378¥] NIW WwsT

SUVWEsNE 40

ATINIONI43ANI 0318044NS 19

01 517710349034 JYIHMISANN
FTEVAOKW3Y HLIM 510 —

ILVIdONYTD 133LS 3SIMYIHL0
‘SHIW 804 3LV 1d ONY 19 SSvHe

3NOZ 379V NIHLIM AVEL 278V]

i

NO3HILNIS3I 0L SM3HIS SWNHL

038NLd¥I % 03LL07TS 'AITINNY JWO¥HI —
278IS53IIV ATINZ "SUNITHLEVI  IvHLNIN —
1IN0 ONIYIM Q311075 JAd

03IAYHONT "SISSYHI NO 5738V H38WNN 3704

JLAT044vHL

| ]

! T8930V ONITVI NIW wwgy|

—— SHOOO 0L S39NIH 3T1LNId 440-1410

3LAT044VY1 0IAVHINT
‘ONIYIBWNN 3704 TVILNINDIS

SOV1 ¥vasSNa 34vds JIVINSNI

31¥7d ONVID JAd Wwg

221|Page



USP — Estates & Infrastructure Design Standards and Guidelines version 2 November 2023

27.5 Quality Control & Milestones during Construction

In addition to periodic site visits to assess the quality of the installation and accord with design intent, the consultantis
expected to attend at a number of milestone events. The consultant should review, list any defects and reinspect if
required. Thesemilestoneeventsincludethe followingasaminimum:-

a) | Review of electrical samples submitted for review and integrity testing of any components proposed
foruse (e.g. Ezi-Fix cable fixings say)

b) | Review of in-ground services prior to being backfilled

c) Reviewofcontractor'sworkshopdrawingspriortomanufacturee.g. Electrical Switchboards

d) | Inspection of switchboards at the manufacturers premises prior to delivery to site

e) | Inspectionofservicesinconcealedspacesbeforetheyareclosedoversuchaswall cavitiesand ducts

f) Inspection of above ceiling services prior to the installation of ceiling tiles

2) Attendance during key commissioning activities and review of test results

h) | Defects inspections at practical completion and preparation of defects lists

27.6 Lighting

Design concepts
a) Fornew and larger projects (will be confirmed in the USP briefing document), the Consultant will be required

tocarry outabriefstudy oflighting solutions appropriate to the project, theresults of whicharetobe summarised
in a brief design report, including capital, operating and maintenance cost comparisons, The report is to be
submitted to the Project Engineer (Electrical) early in the schematic designphase.

b) | Minimum lightreflectance (percentages) for space or room surfaces will be discussed and agreed between the
lighting design Consultant and Architect/interior designer at an early stage of the schematic design phase.
Forapproximatereflectance referto AS1680.1.2006

Table El.

Reflectance for the ceiling are to be at least 0.8 or better.
Reflectanceforwallsaretobeatleast0.6orbetter.

Reflectance for floors and furniture at least 0.4 or better

c) External area lighting in the vicinity of the building is to be provided by the building project. The Consultant
shall carry out an assessment of external lighting needs for each project based on the classification parameters
outlinedin AS/NZS 1158.3.1. This will enable the project consultantand USP to determine lighting levels and
preferred lighting concepts. Where USP nominated lighting levels are higher than the Standard
recommendations, the higher lux levels shall be implemented. The Consultant shall ensure also that the
requirements of AS4282 "Control of the obtrusive effects

of outdoor lighting" are adhered to. Wherever possible, it is USP's intention to avoid the adverse
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effects of skyglow.

d) | Indoor lighting in all buildings shall generally be fluorescent type.

e) All luminaries, lamps and control equipment used in the design shall be long-life and energy efficient
type.

f) Alternative lamp and luminaries will be considered. USP acceptance of these will be at the discretion
of'the Project Engineer (Electrical).

2) Generally, indirect lighting is not encouraged. Indirect lighting solutions will only be considered whereall
other alternatives have been exhausted for specialist applications at the discretion of the Project Engineer
(Electrical).

h) | Architectural Feature lighting in the foyer and high profile public spaces will be energy efficient, require
minimum maintenance and can be easily accessed.

i) Dimming Control is only used in specialist applications.

j) Fluorescent luminaries are to be switched in strategic groups for energy management and lighting control
purposes.

k) | Specialist Application lighting will be nominated by the USP stakeholder in the space design brief. Specialist
Applications Lighting solutions will be presented to USP Project Engineer (Electrical) for review.

1) All Incandescent lamps are not to be used without expressed agreement of the Project Engineer (Electrical)

Performance Guidelines - General
¢ Illumination Performance of lighting installation

All external lighting shall be designed to enhance safe movement, personal safety and security. Referto section on
Security and apply Crime Prevention through Environmental Design (CPTED). The average levels of
illumination shallapply asper AS/NZS 1680and AS/NZS 1158 suite of standards.

o Design Requirements - Luminaire types, Luminaries location
Alllightinginstallations have to present well through the life of the building. Particular consideration will be given to
the availability of maintenance spares in the future. The design of the luminaire and its location has to allow the

maintenance of the fittings with ease.

Luminaries should be manufactured from Australian made components and be approved by the Electricity
Authority. All luminaries shall be supplied complete with lamps.

Fluorescent luminaries shall of the high efficiency type incorporating high frequency electronic ballasts

All luminaries shall be adequately ventilated. Temperature rise in the fittings should be restricted to 50C above
ambient.
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Diffusers shall be integral to the luminaire and easily removable. All components shall be easily accessible,
with the luminaire in-situ. Fittings which haveto be dismantled in order to replace lamps or tubes shall not be used.

Where existing fluorescent luminaries are to be reused, or approval for non-electronic ballasts has been given, the
luminaries shall incorporate starters of the non-flickering warm/soft start electronic type, power factorcorrectedand
beoftheswitchstarttypecomplete with fuseterminalblocksandelectronic ballasts.

Luminaire design and layout should satisfy the intensity, glare and uniformity requirements for open offices with
sufficient flexibility to enable partitioning of individual perimeter or island offices. For internal areas preference
shall be given to T8 26mm linear fluorescent lamp source luminaries. Generally,thenumberofdifferent
lampsourcetypesshallbekepttoaminimum.

The length and type of luminaire shall suit the ceiling module and/or location of installation.

The colour and type of fluorescent tubes shall be Tri Phosphor, 26mm, 40000K" Philips TLD Super 80 or equivalent
inall areas unless stated differently in the briefto suit specific functions. Where equivalent lowmercurylevellamps,
suchasthePhilips AltoTLDrange,areavailabletheyshallbeemployed.

External lighting of buildings shall be discussed with the Project Engineer (Electrical). Roads and paths associated
withaparticularbuildingshallbeilluminated aspartofthatbuilding project. These areasare to be litin compliance to
AS 1158 and AS 4282 as nominated above. Where paths run adjacent to, through or beneath buildings, the
luminaire shall be mounted on the external wall of the building. Whitelight (using metalhalide fittings) shall be
employed. Roadand pathway lighting whichis apart from a building which requires separate illumination shall
be achieved using pole-mounted luminaries to match existing on that campus, as approved by the Project Engineer
(Electrical) - lighting bollards are generally unacceptable. All other external lighting, other than for sports fields,
shall be Metal Halide or LED with good colours. All sports field, street and path lighting poles shall have
terminalsandcircuitbreakerslocatedinthebase. Footings forluminairepolesshallconsistoffabricated steelholding-
down pole mounting and fixings into prepared excavated holes with in-situ concrete, direct buried poles are
unacceptable. All external luminaries shall possess a suitable International Protection (IP)rating,to AS1939, forthe
location ofthe luminaire. Asaminimum the IP rating shall be such thatthe luminaire prevents the ingress of insects.

Labelling of Light Poles - Every light pole shall be labelled as follows;- pole Number/University grid
reference/Substation No./Circuit No./Lamp Details

Where false fully accessible ceiling exists, luminaries shall be connected to the wiring loom by means of athree-pin
plugand 1800 mm of flexible lead. Lighting loom sockets in ceiling spaces shall be circuit numbered using the
SubBoard No. and Circuit Breaker No. marked neatly with felt pen and a Brother P/Touch label fitted to the inner
reflector of the luminaire. The loom socket shall be firmly fixed to the concrete ceiling, purlins or catenary wires.
Supportoffotherservicesorceilinghangersisunacceptable.

Downlights shall not be used for general illumination unless they are of the compact fluorescent type andthenonly

withthe expressagreement ofthe Project Engineer (Electrical). Nonew installationof ELV incandescent lamps will
beallowed. Downlights are notto be used in external areas.
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Performance Guidelines - Special Considerations

a) Works of Art

In the public areas of the building and in all meeting rooms within the building, ensure the spaces can be used
to display the University's Art Collection. Liaison should occur at an early date in the developmentofthe
planswiththeProjectEngineer(Electrical)todesignate"gallery"areas.

Highly susceptible artworks should not be illuminated to more than 50 lux.

The following guidelines are indicated for such gallery areas:

e Designated walls in gallery areas should receive no direct sunlight.

e Lightingindesignatedgalleryareasshouldprovideanevenilluminationofthewall.

e Spotlights or wall washers are used they should be dimmable to allow adjustment of the
lighting level between 50 lux for works on paper and 150 lux for works on canvas.
Optimum beam angle for viewing and to avoid shadows and glare is 300 from the vertical.
Works of Art display lighting shall be mounted on USP approved proprietary type
lighting track.

e  Where fluorescent lighting is used, such lighting shall use low UV fluorescent lamps or have
lamps fitted with UV absorbing polyester sleeves.

e QGallery" areas or walls are to be kept free of services, e.g. clocks, GPO's, data/voice outlets,
security card readers etc.

b) | Illumination of Signs and General Displays

[Ilumination of Signs and General Displays shall be placed so that unwanted reflections shall not occuronthe
sign. Forexternal signs, illumination should be from above rather than from below to limit the contribution to
skyglow. The luminance factor of the surface of numbers, letters or symbols shall be notless than 0.3 (30
percent) different from their background.

For external signs, such as the USP logo sign, on a building, lamps utilized and the control gear shall be
mounted in an easily accessible location in the building. The light source used for signs and displays shall be
efficient and long life type.

c) Auditoria, Lecture Theatres, Seminar Rooms, Teaching Spaces etc.

Auditoria, Lecture Theatres, Seminar Rooms, Teaching Spaces or the like shall be provided with
illumination complying with AS1680.2.3. In addition to the requirements of this standard adequate
focussedlighting, withoutexcessshadows,shallbeprovidedonboththe face ofthe presenter forlipreading

and onthe interpreter for sign language interpretation. Referto Section 23 AV Standards for Classrooms and
Lecture Theatres foradditional requirements.

d) | Videoconferencing rooms

Videoconferencing rooms shall be provided with illumination that complies with the recommendations
of AS1680.2.3 - 1994 clause 10.15. Luminaries within such rooms shall employ T8 linear 40000K
fluorescent lamps with a lighting control system interfaced to the AMX audiovisual system. The
Consultant should address key aspects in the design such as key and back lighting of subjects plus fill light.
Dramaticstylelightingshouldalsobeavoidedinthesefacilitiesin

favour ofa mix of indirect (acceptable in this context) and direct lighting, dimmable and lighting
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levels around 500 lux.

e) Stairs and Ramps

Within stairwells luminaries shall be mounted on the walls or to the soffit of the landings. Luminaries
shall not be mounted above stairs and ramps or where access to the luminaries for maintenance cannot be
achieved in a safe manner without the need to use scaffolding. Aisle stairs and ramps within rooms that have
dimmablelighting, e.g. auditoria, lecture theatres and the like, shall be fitted with Hawko aluminium extrusion
luminaries incorporating LED lamp sources, so as to comply with the recommendations of AS1680.

Lighting Control

Lightingcontrolgenerallyshallemploygroupswitchingstrategy forenergymanagement. Thismaybevia
e amanual switch onthe wall in conjunction with a occupancy detector
e atimer,contactor, relay and by-pass switch or

e thebuilding management system timer
Dimming controls may be used in specialist applications such as Theatres, Studios and Laboratories.

Switches

Switches should, whereverpossible, be located on permanent walls or columns. Switches shall be mounted 1 metreabove
the finished floorlevel. Block switching shallnotbeused exceptwhere special circumstances dictate, such as in Libraries
Intention to block switch areas should be discussed with the Project Engineer (Electrical) prior to final design. All
switch plates shall be identified with type-written labels withblack lettering as to circuit and switchboard of origin. In
general, light switches shall be Clipsal C2000 series with

L.D. covers and Clipsal 30FLM15 for fluorescent loads or approved equal, 15 Amp min and screw fixed. In equal
access facilitiesthese switchesaretobea 15A switchmechanism with largerrocker.

Switches foruse by people with disabilities shall conform with the requirements set outin AS 1428.1-2001, with a35mm
min width toggle.

Motion Detection
Motiondetection should be considered forall areas and discussed with USP. The following areas require motion
detection.

Inallrefurbishment areas where there are teaching spaces created then lighting control with the use of presence detectors
willhavetobeincludedinthe designasapartofthe USP Energy managementstrategy.

Inallteachingspaces, thelightingcontroldesignshallincludepresencedetectors. In each
teaching space the following will be installed:
e Akeybypass switch to override the presence detector system

e Masterpresence detector and slave presence units to cover the space as appropriate

Lunchroom and Meeting rooms:
o Install presence detectors for lighting control as detailed for teaching spaces.

226|Page



USP — Estates & Infrastructure Design Standards and Guidelines version 2 November 2023

Detector Type and Layout
o RefertoTables A, B,CandDtoidentify USP'sapproved BEG detectortypessuitable particularspace types,
type of sensing required in the space, mounting heights and sensing ranges.
e Referto Tables 1,2 and 3 for detector ranges

Location of Detectors
e Detectorsshallbelocatedsothedetectordetectionrangeisnotimpededbythebuildingstructure
e.g.beams, changesinceilingheightorotherbuildingelementssuchas surfacemountedair conditioning ducts,
cable trays and pipe work etc
e detectors shall notbeinstalled closer than 600mm from a HVAC ceiling grille

Key Switches

Key lockable switches are 20A rated Clipsal keyed alike switches to USP requirements.

Inteaching spacesand otherareasrequiringkey switches thekey switch shallbe mounted adjacentthe lighting switches
in each room.

Standard key switches are to be L8F268 keyed.

Key switches are not required in the following areas-
e Offices
e Foyers and general areas
e Corridors
e Lunchrooms
e Meeting Rooms
e Carparks
e Toilets, air locks and locker rooms

Contactor Control Boxes

A contactorcontrol box shall be provided foreach master detectorifthe total load onthe master detector exceeds 850
wattsor 10 0ff2x36W fluorescent luminaires. The contactor control box shallbe mounted in the ceiling space above
the lighting switch location for the room or space.

Detectorsare supplied by iAutomation Pty Ltd. Contact Craig Dentry ofiAutomation Ph(03)9563 2944 for further
information on detectors.

The standard installation configurations are as per the attached drawings:-

1. Standard Schematic Master Slave configuration BEG PD4

2. Standard Schematic Master Slave configuration BEG PD4 for greater than 10 2X36 W luminaries or
multiple lightingcircuits

3. Lighting control contactor box (240Vac Coil)

4. Lighting control contactor box (24Vac Coil)

Installation Commissioning notes are available on request from USP.
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TABLE A- Offices, Meeting Rooms, Lecture Theatres, Laboratories, Teaching
Space
and other similar areas (Presence Detection)
Detector | Detector Type Mounting Maximum Sensing Range, Mounting Type | Comments
Height Range
PD4-M Motion Sensor | 2 - 3.5 metres Maximum detector
-Mastersingle spacingbased onTable 1 Surface mount or
channel recessed
PD4-S Motion Sensor | 2 - 3.5 metres Maximum detector Surface mount or
- Slave spacing based on Table 1 recessed
General Notes:
1. Use of other types of detectors proposed for these areas requires approval of USP.
2. Two channel detectors shall be provided.

TABLE B - Corridors & Car Parks (Motion

Detection)
Detector | Detector Mounting Maximum Sensing Range Mounting Comments
Type Height Range Type
PD4-M-C | Corridor 2 -3 metres | Maximum detector spacing shall be Surface
Master based on walking toward distances mountor
Single only.Maximum spacing between recessed
detectors is 20 metres
PD4-S-C | Corridor 2 -3 metres | Maximum detector spacing shall be Surface
Slave based on walking toward distances mountor
only.Maximum spacing between recessed
detectors is 20 metres
PD4-M Motion 2 - 5 metres Detectorspacingbasedon Table 1 Surface
Sensor - (Maximum spacing 80% of walking mount or
Master across distance) recessed
PD4-S Motion 2 - 5 metres DetectorspacingbasedonTable 1 Surface
Sensor - (Maximum spacing 80% of walking mount or
Slave across distance) recessed
PD4M Great 2 - 10 metres Detectorspacingbasedon Table 3 Surface | Use only for
- M- Height (Maximum spacing 80% of walking mountor | ceilings above 5
GH Master across distance) recessed | metres in
height
PDA4-S- Great 2 - 10 metres Detectorspacingbasedon Table 3 Surface | Use only for
GH Height (Maximum spacing 80% of walking mountor | ceilings above 5
Slave across distance) recessed | metres in
height

General Notes:

1. Areaswithincorridorsprovided withseatingshall be provided withpresence detection forthe seatedareas utilising
PD4-M and PD4-S detectors

2. Detectorsshallbeplacedincloseproximity todistributionboard cupboards openinginto corridorsto ensure detection
(presence detection) of persons at distribution boards.
3. Two channel detectors shall be provided.

4. Useofother types of detectors proposed for these areas shall require approval of USP.
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TABLE C - Foyers and other General Areas (Motion

Detection)
Detector | Detector Mounting Maximum Sensing Range Mounting Comments
Type Height Range Type
PD4-M Motion 2 - 5 metres Detectorspacingbasedon Surface
Sensor - Table 1 (Maximum spacing 80% mount or
Master ofwalkingacrossdistance) recessed
PD4-S Motion 2 - 5 metres Detector spacing based on Surface
Sensor - Table 1 (Maximum spacing 80% mount or
Slave of walking across distance) recessed
PD4M Great 2 - 10 metres Detectorspacingbasedon Table Surface Use only for
- M- Height 3 (Maximum spacing 80% of mount ceilings above 5
GH Master walkingacrossdistance) metres in
height
PD4-S- Great 2 - 10 metres Detectorspacingbasedon Table Surface Use only for
GH Height 3 (Maximum spacing 80% of mount ceilings above 5
Slave walkingacrossdistance) metres in
height

General Notes:
1. AreaswithinFoyersand General Areasprovided withseatingshallbe provided with presencedetection for the
seated areas utilising PD4-M and PD4-S detectors

at spacing’s suitable for presence detection

2. Detectorsshallbeplacedinclose proximitytodistributionboard cupboards openinginto foyersand general
areastoensure detection (presencedetection) of personsatdistributionboards.

3. Two channel detectors shall be provided.

4. Use ofother types of detectors proposed for these areas requires approval of USP.

TABLE D - Toilets, Air Locks & Locker Rooms (Motion

Detection)
Detector | Detector Mounting Maximum Sensing Range Mounting Comments
Type Height Range Type
PD4-M Motion 2 - 5 metres Detector spacing based on Surface
Sensor - Table 1. (Maximum spacing 80% mount or
Master of walking across distance) recessed
PD4-S Motion 2 - 5 metres Detectorspacingbasedon Surface
Sensor - Table 1 (Maximum spacing 80% mount or
Slave ofwalkingacrossdistance) recessed
PD2-M Motion 2 - 5.0 metres Detector spacing based on Surface
Sensor - Table 2 (Maximum spacing 80% mount or
Master of walking across distance) recessed
PD2-S Motion 2 - 5.0 metres Detector spacing based on Surface
Sensor - Table 2 (Maximum spacing 80% mount or
Slave of walking across distance) recessed
PD4M Great 2 - 10 metres | Detectorspacingbasedon Table Surface Use only for
- M- Height 3 (Maximum spacing 80% of mount ceilings above 5
GH Master walkingacrossdistance) metres in
height
PD4-S- Great 2 - 10 metres | Detectorspacingbasedon Table Surface Use only for
GH Height 3 (Maximum spacing 80% of mount ceilings above 5
Slave walkingacrossdistance) metres in
height
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General Notes:
1. Areasprovided with seating (lockerrooms) shall be provided with presence detection forthe seated areas
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utilising PD4-M and PD4-S detectors at spacings suitable for presence detection.
2. Use of other types of detectors proposed for these areas requires approval of USP.
3. Two channel detectors shall be provided.

Installation Commissioning notes is available on request from USP.

TABLE 1 - PD4 Occupancy Sensor

Range (circular detection) Presence detection
Mounting Presence Motion Detection | Motion Detection Maximum Recommended
height Detection (Seated | Walking Across | WalkingTowards mounting distance between
Activity) detectors
2.0 r=2.6 r=28.5 r=3.2 4.5 metres
2.5 r=3.2 r=12.0 r=4.0 5.6 metres
3.0 r=3.8 r=14.5 r=4.38 6.6 metres
3.5 r=4.5 r=17.0 r=35.5 8.0 metres
4.0 Not Applicable r=19.5 r=6.8 N/A
4.5 Not Applicable r=22.0 r=72 N/A
5 Not Applicable r=24.0 r=28.0 N/A

TABLE 2 - PD2 Occupancy Sensor

Range (circular detection)
Mounting Presence Detection Motion Detection Motion Detection WalkingTowards
height (Seated Activity) Walking Across
2.0 r=2.0 r=4.0 r=2.5
2.5 r=25 r=5.0 r=3.0
3.0 r=3.0 r=6.0 r=3.7
3.5 Not Applicable r=7.0 r=43
4.0 Not Applicable r=28.0 r=4.38
4.5 Not Applicable r=9.0 r=>5.5
5 Not Applicable r=10.0 r=6.0
TABLE 3 - PD4-GH Occupancy Sensor
Mounting height Range (oval detection)
Motion Detection Walking Across

2.0 r=75m Dia=15.0m

2.5 r=9.0m Dia = 18.0m

3.0 r=11.0m Dia=22.0m

3.5 r=13.0m Dia=26.0m

4.0 r=15.0m Dia=30.0m

4.5 r=17.0m Dia=34.0m

5 r=18.5m Dia=37.0m

6.0 r=18.5m Dia=37.0m

7.0 r=18.5m Dia=37.0m

8.0 r=22.0m Dia=44.0m

9.0 r=22.0m Dia=44.0m

10.0 r=22.0m Dia =44.0m
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External Lighting Corridors
If BMS controls are readily available use BMS system otherwise provide a PE call to control external lighting in parallel
with local timer clock.

External lighting shall be provided to operate during normal hours of darkness. Corridor and foyer lighting shallalsobe
providedthroughoutallbuildings. Thislightingshallbeswitchedinthefollowinggroups:

Group 1: External Lighting
Group2: Foyer Lighting
Group3: Corridor Lighting

These lighting groups shall each be contactor controlled at the local sub-board. Each group shall have a local
Auto/Off/Manual switch at the local sub-board for testing purposes. The contractors shall be labelled as to what they
control and notjust "C1 C@" etc but External Lighting etc. The photo-electric sensor is to work in parallel with the time
clock and in conjunction with the switching contactors. Provide a terminal strip for future connections to a Building
Management System.

For New building or refurbished building:

Group 1:
External lighting 100% will be controlled at the local distribution board via local control circuit. PE cell and timer in
parallel like the electrical distribution board with a service bypass isolator in an accessible appropriate location.

Group 2:
Foyer lighting be circuited such that 50% lighting can be controlled at the local distribution board and 50A% canbe
controlledmanually fromaswitchonthewall. Allwillbecontrolledinparallelwithanoccupancy detector.

Group 3:

Corridor lighting should be circuited such that 95% of lighting is controlled by motion detectors. The remaining 5% shall
comprise ofthe luminaries located at intersections of corridors, entry and exit doorways, entry to fire stairs and lifts. These shall
remain lit for safety and security 24 hours a day.

Enclosed Fire Escape Stairs and Internal Stairs

All windowless fire escape stairs and internal stairs shall have circuits controlled only at the distribution board. Stairs
which have sufficientnatural lighting shall have lights controlled by the daylight contactors at the local sub-board as part
of Group 1 External Lighting.

Toilets

Alltoilets shall have lighting circuits controlled only at the distribution board via a maintenance bypass isolatorand
connected to occupancy detectors in the toilets. The occupancy detector will have an adjustable run-on timer from 20
minutes to 1 hour.
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Dimming

Electronic dimmers shall be specified wherever dimming is nominated. DSIor0(1)-10V controllers shall be providedfor
dimmable fluorescent luminaries. Digitally controlled dimmable fluorescent ballasts will also be considered, where
applicable.

Natural Lighting

Where two or more luminaries on the same switching circuit are close to windows they shall be separately switched from
the rest of the room to conserve energy when daylight is available. If there is a large window area, automatic stepless
dimming control shall be considered. It is crucial that daylight is integrated with lighting control system to take
advantage ofthe available daylight.

27.8 Emergency Evacuation Lighting

For Projects on Existing Buildings

Where Central Emergency Lighting Systems existonthe University'ssites, they aretobereplaced witha Single Point
System at the earliest opportunity. Modifications to an existing Central Emergency Lighting System to facilitate
localised minor works will only be considered under extenuating circumstances, with written approval by USP.

Where multiple types of emergency lighting systems exist in an installation, the areas served by the respective
system types shall be segregated and easily delineated to AS2293 requirements and USP approval. Central
Emergency Lighting Systems shall be replaced progressively during minor works. Redundant cabling and
equipment associated with central battery systems or redundant systems shall be removed.

Refurbished installations shall be provided with manual testing facilities located at local electrical switchboards,
unless they comprise an existing monitored system.

For major refurbishment projects and new buildings
The feasibility of an automated computerised maintenance testing and monitored system shall be investigated
forallnew building and major projects and a report shall be submitted for USP approval before thecommencementofany
detaildesign. Thisfeasibility reportwillinclude acostbenefitanalysisinclusiveof capital, maintenance, operating and life
cyclecosts,andlikely paybackperiod forthatparticularproject.

Should an automated maintenance testing and monitored system be accepted by USP, the complete emergency
lighting system shall be monitored and controlled by a master controller (with software) via a communication network.
The "Emergency Lighting Computerised Testing and Monitoring System" shall be provided as a complete and
operational system. The system shall be designed and installed to allow a minimum of 20% spare capacity in the
system as awhole and in each sub-group ofthe system for future expansion.

The final connection shall be to a computer complete with interface and software located on the respective campus. The
emergency lighting LAN cable is to be proprietary data cable (yellow) as nominated by the manufacturer of the
testing and monitoring system, ifappropriate to the system studied.
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In all projects

The emergency lighting system shall be designed and installed to the requirements of the BCA, Fire Safety Actand AS
2293. A Single Point System shall be installed incorporating self-contained emergency luminaries and an AS2293
compliant Maintenance Test facility. For general arrangements refer to Typical Emergency Lighting Design
Schematics AC000 005 001E and AC000 005 002E

Each luminaire shall be of the Premium range / quality of the approved brands and come complete with its own
battery, charger, mains failurerelay,and dc/acinverter (incase of fluorescent type). Thesensingcircuit shall automatically
switch the luminaire to emergency mode upon failure of the local lighting circuit. The supply wiring (active, neutral and
earth) to emergency luminaries shall originate at the local switchboard containing the lighting supply circuit breaker
and shall not be looped from the adjacent normal lighting wiring, i.e. emergency lighting should be activated in the
areawherenormallightinghasfailed.

Quick Disconnect Facility:

Emergency luminaries shall be installed with a quick disconnect facility to facilitate safe maintenance and replacement
without interruption of the electrical circuit associated with the emergency lighting. Final arrangements shall be to
USP approval. Examples ofacceptablearrangementsare as follows:

a) "Quickfit" arrangements for exit luminaries;

b) | Flexandplugforrecessedluminaries(orsurfacemountedluminaries whereaestheticsisnotan issue). Where
luminaries are recessed in set ceilings, sockets shall be accessible by the flex dropping through and from the
luminaire cut-out. The whole emergency light assembly including the battery pack must be removable through
the luminaire cut out.

c) Internal dis-connectors for 240V wiring to allow the control gear assembly to be removed leaving the
energised fixed wiring in place.

Additional Requests:
InadditiontotherequirementsoftheBCAand AS2293,emergencylightingshallbe provided asfollows:

a) Provide an emergency light on every stair landing. In non-enclosed stairs, or stairs where natural light is
sufficient for day time use, stair lighting shall be switched by the external lighting controls. Stair lights shall be
maintained and non-maintained type suitable to the application. Luminaries shall be accessible for testing and
maintenance using a step ladder in accordance with Workplace Health and Safety requirements, and in all
instances without the use of scaffolding (maximum mounting height of 3.6m above floor level unless
specific arrangements for maintenance are provided to USP approval).

b) Public Amenities (toilets, change rooms etc.).

c) Switch rooms and plant rooms

(Electrical, fire services, voice/data & communication, HVAC, Audio-Visual etc.)

d) Electrical Main Switchboard room shall be provided with an emergency light in the front and back of the
main switchboard.
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e) Electricalservicesswitchboardcupboards,andrisercupboardscontainingswitchgear, tofacilitate trouble
shooting in the event of a power outage.

f) Security sensitive areas such as cashiers, money handling areas, emergency call points and the like, and areas
with specific surveillance requirements, to be discussed with USP on a specific situation basis.

g) Forrooms with dimmer controlled lighting systems (such as AMX or Dynalite), provide sensing directly
from the load side of the supply circuit breaker (the line side of dimming device). Where devices are supplied
by a multi-phase circuit, provide sensing to all phases such that a failure on any one phase activates the
emergency lighting to the respective area. Monitoring of the supply shall be via a proprietary sensing unit
interfaced with the emergency lighting controls. The final arrangement shall comply with AS/NZS 2293.

h) Where normal lighting is provided with HID type luminaries (delayed lamp restrike), provide a delay
timer to maintain the operation of the emergency lighting for a period of 15 minutes following the
restoration of supply to normal lighting.

i) Uniformity: unless otherwise approved, all equipment including, luminaries, fittings and accessories
shall be of a uniform type throughout. Final selection of fittings shall be to USP approval. Refer to
preferred luminaire types.

Luminaire Types
Unless otherwise approved by USP, all luminaire types shall be only the Premium range / quality of the approved
brands and as follows:

a) Emergency Exit Luminaries: "Millennium Quickfit" series with 50,000 hour cold cathode lamp or LED,
maintained type, white letters on green background. In theatre and projection situations, luminaries
shall be green lettering on black background with the bottom face of the stand-off lens clear. Where
emergency exit luminaire types are to match existing, maintained type with long life lamps are to be used.

On whole floor refurbishments, all exit signs will be "running man" pictogram in white on green
background to be sized appropriately for the viewing distances.

b) Emergency Luminaries (general): Preferred LED or Spitfire", non-maintained, large head for non- tiled
ceilings (for control gear access). Provide proprietary clear cover where mounting heights are less than
2400mm, and in public amenities with ceiling heights less than 2700mm (to prevent unauthorised removal
of the lamp), and where installed above hazardous areas (laboratories and the like).

c) Emergency Luminaries to switchrooms, servicesrisers and plantrooms shall be fluorescent lamp ( batten )
type lamp protection to suitthe application (e.g. wire guard, diffuser).

d) Battery Types: Nickel Cadmium is the preferred battery type. Lead acid types are not acceptable unless
specifically approved by USP (for floodlight units or similar).
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e) Diffusers shall be easily removable without displacing luminaries. Luminaries which haveto be dismantled
in order to replace lamps shall not be used. Luminaries nominated indicate the style and type of [uminaire
required. The decision of USP shall be final regarding acceptance or otherwise of any alternative
offered.

Emergency Lighting Testing Facilities
An AS/ANZ 2293 compliant Emergency Lighting Testing Facilities shall be provided for all emergency lighting
installations. Fornon-automated maintenance testing and monitored systems, amanual testing facility shall be provided,

generally as follows:

a) Provide a240 V un-switched active supply to each emergency and emergency exit luminaire, connected
from the circuit breaker supplying the nearest appropriate local lighting final sub-circuit through the testing
contactor.

b) Operation of the test switch shall initiate a two hour timed cycle which energises the emergency lighting test

contactor/s (normally closed contacts) and in so doing, breaks the un-switched active sensing supply to all
emergency luminaries. At the end of the two hour cycle, the contactor/s shall automatically de-energise
restoring the system to itsnormal operational state.

c) Emergencylightingtestingfacilitiesshallbeassociatedwithlocaldistributionswitchboardsserving the normal
lighting for the designated area. Each switchboard supplying lighting with emergency lighting connected
shall be provided with its own test facility.

d) For new switchboards, or existing switchboard with adequate space available, the testing facility shall be
incorporated into the switchboard. The preferred arrangement is a proprietary testing unit (ABB or approved
equal), DINrailmounted withtestswitchmountedintothe escutcheon.

e) For existing switchboards not suitable for incorporating the testing facility, the preferred arrangement
isaproprietary testingunit (ABB orapprovedequal ), DINrailmounted with test switch, housed inits own
enclosure mounted adjacent the switchboard within the associated cupboard or plant room.

f) Wherespaceisnotavailableinexisting cupboards orplantrooms, orthe testing facility is exposed, the preferred
arrangementis aproprietary testingunit (ABB orapproved equal), DIN railmounted, key operated test switch,
housed in its own enclosure. Locate the testing facility at high level in a position not accessible to the Public
to USP approval).

2) Provide a label adjacent to every circuit breaker which provides supply to emergency lights. The label shall
be worded: "Warning - Interruption of Supply will Discharge Emergency Lighting Batteries".

h) For general arrangements refer to Typical Emergency Lighting Design Schematics AC000005 001E and
AC000 005 002E
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Specific Requirements

Specific requirements are as follows:

a) Emergency Lighting Systemsshallbeinstalledaspermanufacturer'sspecifications, AS/NZS2293.1 and .2 and
USP Design Guidelines current at the date of order.

b) The commissioning and "As Installed" documentation of the system shall be provided in hard and soft
(electronic) copy complying with boththe requirements of AS/NZS 2293.1 and .2 and the University’s
recording system. "As Installed" drawings shall be legible at A3 size to facilitate testing. Drawings shall
indicate luminaire positions, individual light fitting numbers, and locations of major components such as
routers, controllers, test facilities and switchboards. Emergency Lighting Schedules shall be complete in
all fields incorporating information including circuit numbers, luminaire ID, luminaire and lamp
information, location and date installed. All fields within software packages are to be fully populated.
Log books can only be used in special circumstances with written authorisation by USP. Sample
documentation and templates may be obtained from the Senior Technical Officer (Mechanical and
Electrical Contracts)

c) Itis the Principal Contractor or Managing Contractor’s responsibility to ensure that USP’s current Emergency
and Evacuation lighting maintenance Contractor, (Queensland Evacuation Lighting, contact Adrian
Bowker,Mobile0411537459),inconjunctionwiththeelectrical trade contractor, mustcompletethe following
tasksbeforetheemergency lighting system willbe accepted by USP.

e Inspect and test emergency lighting circuitry to confirm compliance with USP's requirements.
(Typical Emergency Lighting Design Schematics AC000 005 001E and AC000 005 002E in USP's
Design Standard and Guide line)

e SupplyandinstallUSP'sunique IDnumbering and labelling systemto each emergency and exit light.

e The Principal Contractor or Managing Contractor’s and or the electrical trade contractor shall
providerequired data of fittings and marked up drawings in hard and soft (electronic) copytocomply
with USP's recording system and PM Track requirements it is the Principal Contractor or
Managing Contractors responsibility to ensure this occurs. Note - Log bookscanonlybe
usedinspecial circumstances withwrittenauthorisationby USP

d) Atthe completion of work, the emergency lighting system shall be commissioned and certified as complying
with the requirements of AS/NZS 2293, the BCA and the Electrical Safety Act. Certificates shall be
included in the "As Installed" documentation.

Following are two Typical Emergency Lighting Schematics.
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279 Power

GPO Design Requirements - As a general guide where no details are otherwise provided aminimum oftwo double
GPO's shall be provided for each 10 square metres of floor area with a capacity to growto 120VA/Sq m requirement.

General Notes

a) | Wiring- Power circuits shall be wired in not less than stranded 2.5 mm2 PVC wiring and shall not be loaded
above 75% ofthe permissible values outlined in AS 3000

b) | Mounting Heights - Unless stated otherwise, wall mounted general purpose outlets shall be mounted at
centre line 300mm above finished floor level. The height shall be varied in the case of face brick walls where
the outlet shall be mounted in the centre of the brick nearest the indicated mounting position and nearest to
centre line 300mm above floor.

¢) | Note special requirements for laboratories in relation to mounting heights required to accommodate
hazardous zones where flammable liquids are used. (AS/NZS 2430.3.6:1997)

d) | Unless stated otherwise, general purpose outlets mounted on walls and above fixed benches, counters or
cupboards shall be mounted at centre line 200mm above the top of the unit concerned, and preferably to line up
with all light switches.

e) | Socketoutlets: Usedual 10A single phase switched socketoutletsinall locations which call for general
purpose outlets, alsoreferred to as GPO's, unless nominated otherwise. GPO's shall be Clipsal C2000
serieswithI.D. covers; generally their colour shall be white. Alloutletsshallbe fitted with type writtenlabels
indicating circuitnumber and distributionboard of origin, e.g. DB2A-15. (Note: the requirement for large
toggle size switches to GPO's in those areas designated as needing

to accommodate people with disabilities.)

f) | Special purpose outlets shall be Clipsal IP55 or similar. Three-phase outlets shall be Clipsal and shall have 5
round pins. These outlets shall be identified by means of circuit identification Brother P/Touch PT85
labels.

g) | Where not mounted in wall duct or not otherwise determined by the situation, GPO's shall be mountedat
I metreabovefinished floorlevelunlessotherwisestatedonthe Projectbrief.

h) | Where GPO's are mounted in fire rated walls or partitions provide proprietary type fire rated steel backing
boxes to ensure that the design fire rating of the wall is maintained.

i) | Toilet GPO: Allow a GPO adjacent to the mirror in toilets. Ensure that GPO's in toilets for disabled persons
comply with the relevant code requirements inrelation to mounting height and toggle height.

j) | Cleaners GPO's: Allow a single GPO at each 20 m along all corridors, within each laboratory, seminar room,
auditorium, lecture theatre and the like, at main stair landings and in any room preceding a room that is not
accessed from the before mentioned rooms, excluding cupboards and minor storerooms, for cleaner's
use. These GPO's shall be on dedicated circuit protected by RCD, mounted 300mm from final floor
finish.
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k)

Common Room, Tearoom Kitchens: In general, USP allow for separate circuits (15A) for percolators and a
microwaveoven (3 total). Allow6additional Double GPO'sonseparatecircuits(i.e. 6 circuits) inthe servery area
and other GPO's for vending machines. Allow separate supply fora Refrigerator, a DishwasherandaZIP 3to 5
litre boiling water unit and a double GPO under the kitchen sink for chill water unit etc. The Consultant
should assess and review the adequacy or otherwise of this provision in conjunction with the Project
Engineer and Users and adjust the stated provision accordingly

)

Hot water units and Circulating Pump: Allow to provide power connection to Hot water units Rheem
50L to 315L units. Size of unit to be determined by each application.

Hydraulic pumps like cold water pump, sump pumps, fire services pumps etc have to be provided with the
appropriate power supply.

Audio-Visual Equipment shall be provided with the appropriate power requirements as described in Section 23
AV Stds for Classrooms and Lecture Theatres. All Biobox associated equipment shall be supplied via a

dedicated Biobox electrical sub-board.

Communications Equipment shall be provided with the appropriate power requirements as described
inSection 28 Communications. All communications equipment shall be supplied via dedicated circuits on
the local electrical sub-board.
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Switchboards & Sub-boards

Typical Main Switchboard arrangement
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Main Switchboard - General Notes

a) The overall design of the Main switchboard shall consider the ease of maintenance and future modifications
for the life of the building. Control equipment shall be located so the equipment can be safelyaccessed for fault
finding withouttheneed toisolate the supply to the switchboard. Themain switchboard shall be of type tested
(Form2 and Form3 as per BCA generally) construction, floor mounted, free-standing compartmented cubicle
type construction. The switchboard construction shall be appropriate for the Prospective Fault Level of each
situation. Provision shall be made to extend the main busbar systems in either direction. The Main switchboard room
shall be designed to cater for this extension in either direction plus sufficient clearances for a safe working
environment. Over and above any spaceprovision for future expansion, the Consultants shall ensurethatthereisa
minimumof1m clearance around a main switchboard.

b) At least 25% spare space complete with busbars shall be provided as an absolute minimum, spare spaces shall be
distributed across each section of the switchboard and each section shall contain at least one off spare space. No
equipment is to be mounted less than 300mm above the floor. The switchboard inspectionpanelsonthecubicle
aretobeconstructedsuchthatthepanelsarenolargerthan900mm by900mm area and hinged securely.

c) The IP rating for all boards shall be suitable for the location of the switchboard and agreed with the
Superintendent prior to tender. Minimum rating required is IP54.

d) Anon-fading printofthe "as constructed" line diagram schematic drawing ofthe main switchboard shall beinstalled
onawallwithinthemainswitchroommountedinaframewithnon-reflective glass. The line diagram must include
the size, rating and length of all incoming and outgoing cables and the rating, model and manufacture ofall switchgear
and measurementinstruments mounted in the switchboard.

e) Provide electrically safe access for the thermo-scanning tests.

Distribution Boards- General Notes

Distribution Boards shall be arranged for wall mountingunless circumstances dictate otherwise. 100% spare space shall

beprovided onall distribution boardsin science type buildings. Innon-science-type academic buildings, provide 75%

spare space onall distributionboards. Non-Academic buildings shall have 50% spare capacity. Distribution boards shall

beprovided withinareas ofheavyload concentration and withineach laboratory. Alllightand power circuits to be loaded
tolessthan 75% oftheirrated capacity. Alldistribution boardstobemadelargeenoughtocaterforallincomingmainsand
outgoingcablesandthepositioningof Transformers, TerminalBlocksandContactorssothatcabletotheseitemscan
bedoneinaneatandtidy manner. AllcablesfeedingCircuitBreakerstobeviaductingcompletewithsparecapacity
witheasily removed lids.

a) Busbarsshallbeextendedintothesparespaceandcircuitbreakers (1 o0ff20A SPand 10ff20A SPRCD) shall be
fitted to the spare space. Sub-mains shall be sized for the appropriate spare capacity, and cables shall be labelled
indicating size and source of supply and length of cable.

b) Minimum acceptable clearance between circuit breakers and the side of the distribution board shall be 115mm.

c) Distribution Boards shall be clearly labelled with an individual identifying number and the source of the incoming
supply. Distribution boards shall be identified with "Dbxy" where x is equal to the building level andy is equal to
aseries of uppercase letters starting with A foreach level, e.g. DB3B would be the second DB on the third level of
that building. Mechanical Services Switchboards (MSSB) shall be identified with MSSB-z where z is equal
totheroom number that the MSSB s located in.

d) All Distribution switchboard circuit schedules/legend shall be A4 size and provide information on GPO, lightand
equipment, corresponding circuitidentification labelling on the outlet, with USP room numbers usedtodescribethe
location/areawhichthecircuitserves. SampleDBcircuitscheduleisasbelow:
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DB Name: DB 4A incoming from MSB 250A TP CFS
Installation Contractor: XYZ Electrics P/L ‘ CheckingElectrician: A.Sparky
“Installation Date: 15SEPT 2001
Modification date: 20 MAY2002/ 5SAUG2002/
Circuit | Neutral Circuit Load Description Circuit
ID No. ID No. Breaker
Rating/Type
1 1 3 DGPO each Rm445 Rm446 20A SP RCD
2 2 8GPO Rm 415 added 5/8/02 2GPO 20A SP RCD
3 3 Hot Water system Rm450 added 20/5/02 20A SP
4 4 14 Fluoro Lights Rm415 20A SP

Provide asoftcopy of the altered Distribution board schedule in Microsoft Excel OR Word file format onto the
CD Rom or Floppy diskette referred to in this design Guideline section on Operational & Maintenance
Documentationrequirements.

e) Allswitchboards and distribution boards shall be designed to be vermin proof with hinged lockable doors. All
escutcheon panels

f) shallbehingedand secured withaminimum of2 number thumbscrews. Keys shall beincluded inthe hardware
schedule and be as per section 10.10 (see Keying System details).

Fuse Cartridges

All fuses shall be HRC cartridge type conforming to AS 2005 and AS 3135. Fuse carriers shall be fully shrouded
type. Aminimum ofthree (3) spare cartridges for eachrating shall be supplied at each switchboard position mounted on a
suitable rack. Atthe main switchboard position, fuses shall be located in a wall mounted moisture proofenclosure in
the switch room. Atdistribution boards, the fuses shall be mounted in a convenient location in the respective cupboards.
In special circumstances DIN fuses may be acceptable after consultation with the Superintendent.

Electricity Meters in Main Switch Rooms
The main incoming supply to each building shall have a USP private meter. EDMI Km 6 Model

2000 - 0600-141-H-JN-014 - M3

The CTs shall match main incoming supply switch size.

The SmartBuilding Services are to be engaged to commission on all these EDMI Meters. SmartBuilding Services
contact is Rob Stewart (Ph: 3205 5288). These meters are to be supplied with modems or network connections
capability. This is to be determined on a cast by case basis.

Labelling

Each and every control, switch etc. on main switchboards, distribution boards etc. shall be clearly labelled. All
labels shall be engraved black on white, white traffolyte or white, red, white traffolyte for emergencylightsand fire
securedbymeansofscrews,nutsandwashers. Gluingortheuseofselftapping screwsisunacceptable. Labelling within
the switch boards for relays, contactors etc should be on standoff brackets.
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Circuit schedules

Circuit schedules shall be typed and shall be provided at all switchboard positions. .(Note the type font size is to be a
minimum of 12 legibility in poor lighting conditions) Circuit numbering shall be continuous without segregation
between lightand power to achieve maximum efficiency. Schedules shall be secured in purpose madeclearPVCcovered
holders. Circuitschedulesshallindicatetheroomnumberorareaservedbythe circuit. The scheduleshould alsoshow
wherethe Board s fed fromand type and length of cable used to feed theboard.

Colour
All switchboards shall be colour orange X15 (AS 2700) externally and white internally. Emergency services sections
shall be colour red R13 external and white internally.

Residual Current Device (RCD) protection

Residual Current Device (RCD) protection shall be provided to all power sub circuits unless otherwise stated, use Cutler
Hammer ELQ 116C.3 30 m.A. breakers, or approved equivalent, to provide single circuit RCD protection. Where
power outlets are not RCD protected, they shall be clearly identified as such. Each 20A 240V circuitbreakers will have
anupper limit of 12 double GPO per circuit and each 16A 240V circuit breaker will have an upper limit of 14 twin 36 W
tube fluorescent luminaire per circuit.

General Requirements

a) Duplex type circuit breakers shall not be used. Any existing duplex circuit breakers are to be replaced
with any new works.

b) All neutrals, earths and active cables shall be number ferruled to correspond to the circuit breaker number. All
circuit breakers shall be numbered consecutively on the fascia from top to bottom on the left hand side then
top to bottom on the right hand side, and also on the circuit breaker mounting bracket for ease of
identification once the fasciahas been removed.

c) Allactive cables entering circuit breakers shall be via cable lugs. All control wiring shall be number ferruled
with numbers as indicated on as constructed drawings.

d) Neutral and earth bars shall have the same number of terminations as there are circuit breaker positions and
be provided with two grub screws per terminal. Multi-joining of earths and neutrals into one joint prior to
termination shall not be acceptable unless they are screened cable earthing. Blue Point connections shall
not be permitted within switchboards and distribution boards.

Electrical tee-off boxes

Where electrical tee-off boxes are used, they shall be accessible, painted orange X 15 and labelled on the fronttoindicate
the switchboard served by the box and origin of supply. Ifafusedtee-offboxisused,and there is sufficient cupboard
depth Weber style fused isolators are preferred, Provide labelling on the front panel of the fused tee-off box stating
which switchboard is serviced by the fuses. Ensure that there is adequate space for access to the fused take-off box.
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Preferred Standard equipment for all switchboards and distribution boards for light, power, air-conditioning or other

building services is as follows:

CircuitBreakerstofinal sub-circuits

Cutler Hammer Quick-lag miniature circuit breakers, Terasaki,
Schnieder or approved equivalent.

Auto/Off/Manual Switches

Kraus and Naimer CG4. (or approved equal)

Active Links

Blue Point or Busbar System (or approved equal)

Push buttons Shrouded type
Indicating lights Rafi 24V or 240V rated (or approved equal)
Contactors Sprecher and Schuh (or approved equal)

Electrical Riser Cupboard

Adedicatedelectrical servicesrisershallbeprovided forthereticulation ofelectrical services throughoutthe building. The

minimum size of the electrical riser shall be 1500mm x 500mm. Each electrical riser shall have maintained emergency

lighting, a double 10A switched socket outletand a32A, 3 phase key switched power outlet suitable for a captive plug

connection.

Ensure that the fire rating between floors is maintained and that all cable penetrations are fire-stopped in an approved

manner.

General Wiring

General

Ensure that cabling serving each level of occupied space remains within that occupied space, i.e. power cabling is not

toreticulate via the ceiling space below. Horizontal cabling shall generally be reticulated via accessible ceiling spaces on

trays (when grouped), with vertical runs routed via wall cavities and discretely positioned vertical runs of perimeter cable

duct. Local distribution to GPO's (in low concentrations) shall be via wall and stud-partition cavities, and for heavier

concentrations or where flexibility isrequired,

Power and lighting cable

viamulti- compartment perimeter cable duct.

Cabling shall not be less than 2.5 mm?, stranded copper conductors. Colour coding shall be in accordance withAS3000.

Controlwiringshallbewhite,orbrown. Fieldcontrolwiring forextralowvoltage(lessthan 32 Va.c./110 Vd.c.) shall

benotlessthan 1.5 mm?stranded copper. Control wiring within switchboard can be 1.5mm?butoncethesecontrolcables

leavetheboard theyaretobe2.5mm?andleaveviaaterminal block. Sub circuit cabling shall be installed using the

loop in - loop out principle. Junction boxes, with identification labels shall only be used after written approval from

the Superintendent.
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Cable Entries

Entries to switchboards or equipment via gland plates or through panels shall be made using circular, orange-
sheathed, cable and suitable compression glands. Double insulated flat cable may be used if entering through ducts or
conduits. Non-magnetic gland plates shall be used when the cable rating exceeds 100 amps.

Cable Ladders, Conduits and Conduit Saddles

a) | Thesecomponentsshallhavethefollowingcolourcodingthroughouttheentireinstallation:

Orange for power, lighting and 240V controls.

Grey extra low voltage or low voltage controls.

White for telecommunication and data services.

Red for fire services.

b) | Where cable ladders, conduits and conduit saddles are in public areas, they should be painted to match
backgroundcolouring.

¢) | Conduit saddles shall be of the stand-off type in exposed areas or on painted walls.

d) | Cableladders and ducts shall be fully galvanised and colour banded (400mm) at least every 3 metres, at
each change of direction and either side of any partition or barrier they may pass through.

e) | Allcabletrays,laddersandductsshallhave 50% spare carrying capacity. Allcableladdersorducts leaving
switchboardsorloadcentresshallhave 100%sparecapacityuptotheceilingspace.

Cabling in Ceiling Spaces and Risers

a) | Mainsub-boardfeedersandsubcircuitwiringshallgenerallyberunoncableladderinrisersand majorcable
routes inceiling voids. Cables shall be supported clear of ceiling structure by approved cable supports system
e.g. "Unicon or Ezi-Fix" at a maximum interval of 1.2m, cable tied to catenary wires, or suspended
hangerssuchasflatsteelhoopironcompletewith"UniconorEzi- Fix".InstalledsamplesofEzi-Fix shouldbe
requested by the Consultant forperformancechecking.

b) | Caremustbetakentohaveenoughslackinthe cablerunstoeliminate stretching ofthe cableand strain on the
"Unicon or Ezi-Fix".

¢) | Thepracticeoflayingthe cable onceilingtile and tying cable to the ceiling support or outside ofa "Unicorn"
with cable tie will be rejected.

d) | If more than six (6) cables run in ceiling space in parallel, a cable tray shall be used.

Conduit Jointing
Where connections are made between fixed and flexible conduitsitis to be done by the appropriate adaptor and notglued.
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Redundant Cabling
Wherecablesaremaderedundantthey MUSTberemovedintheirentirety,andthelegendcardamended.

Channel Duct

a) | Distribution of power and communication wiring may be by means of three channel perimeter grey
aluminium duct equal to Skirtec CA15050 complete with factory manufactured corners and fittings and
marviplate duct covers.

b) | Sheet metal cable duct will not be acceptable.

c) Whereconduitscannotbecastinfloorslabs,use ServicePolessimilartoModuline SpacePole.

d) | Whereisland rooms exist, these shall be conduited to allow for the installation of power from the relevant
distribution board where these are not installed in the first instance.

e) | Allductsshallhaveaminimumof2x32mmfeedsfromthedistributionboardtoeachsectionof the duct.

f) Ensure that any trimming of ceiling penetrations for ducts or Space Poles is catered for in the
documentation.

g) | Floor outlet boxes shall only be employed with the approval of the Project Engineer (Electrical). Where
required, the Consultant should discuss brand options with the Project Engineer(Electrical) and provide a
recommendation

h) | Incomputer laboratories, 3 channel duct shall be run on the wall above benches and along fascias of computer
benches. In other areas, ducting shall be run at approximately 1000 mm above floor to service desks and
benches. These shall be discussed with the Project Engineer (Electrical) before finalresolution.

Cabling layout in partitions

Power circuits within partitions or wall cavities shall be installed vertically from the ceiling space to the outlet or
connection position, outlets within 1m of each other may be connected horizontally, the total horizontal route
between successive outlets shall not exceed 1m. Cables shall not be installed diagonally. Where cablesareinstalled
within concealed areas or horizontally within partitions they shall be installed within conduit, such that they may be
withdrawn and that sufficient segregation would be afforded to a new telecommunication cable being installed across
its path.

Sub mains and mains cables

Sub mains and mains cables run on cable ladders/trays shall be installed in trefoil. All sub mains for distribution
boardsaretobeinstalled withinelectrical risers ordown corridors. Nosubmainsaretobe installed through occupied
rooms or offices.

Fire Compartment Considerations
The Electrical sub circuit cables are to run within its individual fire compartment. Cables shall not be installed within the
ceiling space of the floor below that it is to service, except for between the main switchroom and the electrical services
riser. For any cables traversing fire compartments, the penetration is to be fire stopped and the cable fire rated or
cableroute bein a fire rated enclosure.

251|Page



USP — Estates & Infrastructure Design Standards and Guidelines version 2 November 2023

Separation of cabling systems on cable supports
Inordertomaintainnon-interferenceofservicesthefollowingseparationdistancesaretobemaintained:

Power415/240V cablesand Audiovisualcables 300mm MINIMUM

Power 415/240V cables and Data/comms cables 300mm MINIMUM

Audio visual cables and Data/comms cables 150mm MINIMUM

415V/240V power cables support systems Generallytoberunonoppositeside ofthecorridor to the
Audio-visual and data/comms cable support system.

27.13 Underground Electrical Services

Allundergroundelectrical services shall be installed inaccordance with the requirements of AS 3000 and shall be laid
in sand with 75mm below and 150mm above and to sides and shall be identified by laying an approved continuous
PVC marker tape 300mm min above the conduits.

Note that spare conduits are required to be installed during the installation of underground services. The Consultant shall
liaise with the Project Engineer to resolve the number and configuration of spare conduits required and shall be allowed
for in the overall design.

Only selected backfill shall beused and shall be compacted inlayers notexceeding 200 mmto adensity of 90%. The
minimumcovershallbeinaccordance with AS 3000 andinany case, notlessthan600mmtotop ofconduit. Concrete
covertoconduitstoalesserdepthwillbeallowedonly afterwrittenapproval.

Minimum size of underground conduit shall be 25mm. Underground cable shall be double insulated cable, notlessthan
2.5mm?. Allsparegroundconduitstobefittedwitha2.5sqmmTPIcableasadrawwire.

Underground cable joints are not acceptable.
Maximum distance between pits on underground cable runs shall be 60m.

Allunderground pits shall have their lids marked with a brass plate indicating the service installed and the route fromthe
pit,and shall beadequately drained. See Section38 Roads Clause 5.9 Inspection Chambers.

Brass marker plates shall be installed at kerbs and road crossings and any changes in direction. The lettering shallbenot
lessthan 10mmbhigh. Inunpavedareas,themarkershallbesetinaconcretepadnotlessthan 300 mm square x 200 deep.

Separation distances to other services as required by relevant Australian Standards, Acts and Regulations shall be
observed.

Allotherunderground cablingand services willberunindesignated accommodation. Forexample fibre optic cables
will run in communications conduits andnot 1 1kV or415V/240Vconduits.
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27.14 Testing

The entire installation shall be thoroughly tested by an independent testing authority prior to being energised.
These tests shall verify all functions and test that all protective devices are operating correctly. Testing shall be fully in
accordance with AS 3000 and supply authority requirements. Testingshallincludeall mandatory tests as per AS3000 and
the following additional tests as described in AS3000:2000 clause 6.3.4:

An independent tester shall on verification of operation of 50% of RCD's, should any of the RCD's fail this test the
remainder of the installed RCD's shall also be tested.

The installer and designer must work together to deliver an installation that works o the intent of the design. The designer
shall certify in writing that the installation function complies with the design documents and works.

At the completion of the commissioning tests period, make allowance (nominally 2 hours) for a site inspection
by USP's Project Engineer (Electrical) or nominee to undertake random verification of commissioning tests.

27.15 Thermoscan (Infrared) Testing

On all projects with a total connected electrical load exceeding 100 kW, the Main Switchboard, distribution boards and
load centres shall be checked usinga Thermoscan infrared scanningunitorequivalentduringthe defectsliability period by
the contractoratatime of maximum demand to check for faulty connections. Any defects found shall be made good prior
to the issue of a Certificate of Final Completion and a complete report together with thermal photographs shall be
provided on completion.

27.16 High Voltage System

a) | Wheneverany workistobeperformedonthehighvoltage systematthe University, the following procedures
are to be followed:

b) | All High Voltage Switching shall be performed by the appropriate ENERGEX staff or ENERGEX
authorised nominee.

¢) | AnENERGEXaccredited Safety Officershall be inattendance forany work carried outinasubstation.

d) | Switching requests shall be in writing on the appropriate ENERGEX form and approved by the
Superintendent before being submitted to ENERGEX. The form shall be lodged with ENERGEX by the
Contractor in advance of the desired switching date with sufficient notice to meet the construction program. A
photocopyorduplicateshallbelodged withthe Superintendentatthesametime.

e) | Where any high voltage cable is to be cut, altered or moved, the Contractor shall arrange with ENERGEX
to testand mark the cable to ensure that it is the correct cable and thatitis not "live" before workcommences.

f) | Allworkshallbecheckedand/ortested asappropriate before the switchingis carried outby ENERGEX
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at the end of the job.

g) | The Contractor shall meet all costs associated with the above.

h) | Wherever possible all new substations should be installed within the ring main system on the respective

campus. 'Spur lines' or radial feeding of new substations should be avoided.

i) | Theallnew 11kV sub-station accommodation shall be keyed to a standard SM Series (Service Master) as
nominated by USP security office. Thiskey willbe made availableto ENERGEX.

Electrical Colours

Main Electrical Switchboard Orange X15
Electrical DistributionBoard Orange X15
Mechanical Service Switchboard Orange X15
Power Load Centres Orange X15
Cable Trays, Ladders & Ducts Orange X15
Fire Alarm Cable Ladders, & Ducts Signal Red R13
Telecommunication Cable Trays, Ladders & Ducts White

Electrical Conduits Orange X15
Telecommunication Conduits White

ELV Conduits & Cable Trays

Cable trays, ladders and ducts shall be colour banded, 400mm wide every 3m, at each change of direction and each side

of and wall or barrier that it may pass through. The colour banding paint specified shall preferably comprise

reflective type paint that will assist in identifying the colour identification banding on the cable tray in dark situations

when for example viewed with a torch.
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27.19 Lightning Protection

a) | Lightningprotection shall be provided to all buildings ifrecommended using risk assessment criteria specifiedby
AS1768. Copperconductorsshallbeused. Testpointsaretobeprovidedatthelowest level of the building.

b) | Transient over voltage protectors shall be provided on all power cables entering or leaving the building and
USP nominated distribution boards in order to protect equipment connected to the buildings power
distribution system from transient over voltages. The protector must not interfere with or restrict the normal
operation of the electrical network e.g. corrupt the normal mains power supply, break or shutdown the power
supply during operation or have an excessive earth leakage current. The protector shall be connected via high
energy fusesto facilitate ease of replacement.

¢) | The protector shall be rated for a peak discharge current of no less than 10kA (8/20 ms waveform). The
peak let through voltage shall not exceed 600V, for protectors with a nominal working voltage of230 or 240
volts. This peak transient let-through voltage shall not be exceeded for all combinations of conductors: phaseto
neutral, phaseto earth, neutral to earth.

d) | The protector shall have continuous indication of its protection status, indicating the following: full protection
present, reduced protection - replacement required, and no protection - failure of protector. Statusindication
shall warn of protection failure between all combinations of conductors, including neutral to earth. Transient over
voltage protectors shall be provided on all power cables entering or

27.20 Building Management System Interface (TAC)

Refer Section 32 Building Management System.

27.21 AMX AV Control - Auditorium, Lecture Theatres, Seminar Rooms etc.

Therequirementsshallbeasper Audio Visual Section23 AV StdsforClassroomsandLecture Theatresand apply to all

rooms designated to be fitted with an AM X audio visual equipment controller, whether the AMX is being installed in the
contract or nominated as a future installation item.

Allluminaries withintheauditoria, orthe like, withthe exception oftheemergency luminaries, shallbe controlled via
a Dynalite Dimtek energy management controller, or approved equivalent, linked to an AMX audio visual equipment
controller. One off lighting controller per room or AMX audio visual system whichever is the greater. The system
shall be complete with controller, switch panel (ON/OFF at entry), control wiring, programming and interface to the
AMX audio visual system in each room.

Thelighting control system shall be programmed to operate withanumber ofpre-setscenes. Different scenesshallbe
required when the system is controlled via AMX to that when the system is operated viathe switch panel, final scene
configuration shall betothe approval ofthe USP representative responsible for AV systems. Switching groups typically
within such areas shall be controlled as follows:
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Switching Group Contro
1
General FluorescentLuminaries Switched
Stair Nose Luminaries Switched -on when general luminaries are less than 100%,

exceptforwhenroomisnotinuseor AMXisoff.

White board luminaries Switched
Lecturer's PositionSpotlight) Dimmed
Lectern Luminaire (mounted within Lectern) Switched

The Switchpanel shallbe located atthe main entry totheroomand programmedto be operational atall times. Buttons
ontheswitchpanelbuttonsshallbeengravedwiththewordsLIGHTSONand LIGHTSOFF.

TheSwitchpanelshallbelocatedatthe mainentrytotheroomandprogrammedtobeoperational when the AM X isoff
and disabled whenthe AM X on. Buttons onthe switch panelbuttons shall be engraved with the words LIGHTS ON
and LIGHTS OFF.

The interface between the AMX system and the lighting control system shall be sufficient to enable the above
switching group control by the AM X viathelighting controlsystem. Interface cablingis withinthe contractor's scope
of works, AMX system active equipment by USP. Referto Audio-visual Section23 AV Stds for Classrooms and Lecture

Theatres forotheraudiovisual cabling requirements.
Submit details of system configuration and programming for approval by the Superintendent.

Tuition to up to three University staff, nominated by the Superintendent, covering the maintenance, operation and
programming of the system shall be provided within the contract.

27.22 Maintenance

Design Requirements - It is imperative that all facilities are constructed bearing in mind life-cycle costs including
maintenance. Designs will berejected which make inadequate provision for-:

e Servicing andmaintenance;

e Removal and replacement of plant and equipment;

e Access;

e Durability and,

e Minimizing capital cost at the expense of on-going maintenance costs.
Drawings shall clearly indicate locations of ceiling and wall access panels and other necessary access space, distanceto
adjacent walls, etc. Location tags shall be placed on access panels and ceiling tiles indicating that electrical equipment is

installed behind such tile or panel

All asset categories as per the list in 40.6.14 "Equipment lists/asset registers" to be barcoded or signed as per the Asset
Register ID numbers. Itis the contractors’ responsibility to liaise with USP to ensure thatadequate
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details for this requirement are entered into the Excel template files and produced at or before practical completion.
Consult with USP as to sign size, material etc.

Maintenance Requirements (DLP Period)

All construction/ installation contracts shall allow for the performance of regular preventive maintenance of the works
during the period of the defects liability period inclusive of all consumables. Such maintenance shall be in accordance
with the manufacturer's instructions and the requirements of the Workplace Health and Safety Act, Standards or other
applicable regulations, legislation, or codes of practice. With respectto any mechanical or electrical service, fire alarms,
hydraulic systems, lifts etc, maintenance shall be carried out not less frequently than monthly.

Drawings

DocumentationrequirementsaredetailedinSection40 Documentation. Notes:-

e Detailed workshop drawings of switchboards shall be provided. They shall be drawn to a minimum scale of
1:20andshall show plan, frontelevation, and rearelevationin the cases of rearaccess switchboards, sectional
views through plan and elevation sections showing each variation of cubicle layout, segregation and bus-bar
arrangements. These drawings shall also include schedules of all equipment, with manufacturer and model
nominated, and aline diagram reflecting the actual configuration ofthe busbars, nominating size and rating
ofeachsection.

e "AsConstructed"layoutdrawingsaretoshowfinalcircuitidentificationascircuitbreakernumbers

o Drawings shall clearly indicate locations of ceiling and wall access panels and any other necessary access
panels.

e Onecompletesetofrelevantas-installed singleline circuitdrawingsto be laminated and installed in switch
rooms and /or electrical switch boards as appropriate.

Operating & Maintenance Manuals

Documentation requirements are detailed in Section 40 Documentation.
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28. Communications

28.1. Important Notes and Introduction
As a mandatory requirement but by the discretion of USP Infrastructure Services, the project shall be supplieda
project specific “Communications Design Brief” for any building project that has an impact on the university’s

communications infrastructure and services.

The “Communications Design Brief” will supersede and/or exceed specification contained within this document
(DSGsection28)andshall berecognizedasthe primary specification forthatparticular project.

The “Communications Design Brief” will define specific instruction for issue of Tender or for Construction purpose by
detailing product, scope and communications infrastructure requirements for any particular sized project and USP
building.

The following wording contained within this section specifies the “minimum” requirements for communications
cabling on all USP sites and shall be used as a “reference only” and to “supplement” the project specific
“Communications Design Brief”.

Generic communications specifications and replication of specification from previous projects will not be accepted.
There shall be close collaboration and coordination between the Project (consultants, contractors, project managers) and

USP Infrastructure Services to ensure complete and thorough understanding of the USP Communications Network
and Infrastructure to ensure specific project requirements and specifications are understood and complied with.

28.2. Contacts

USP Infrastructure Services (positioned within the Department of Information Technology Services) is
responsible for USP communications infrastructure and services.

Contact: TeamLeader,ITNetworks(InstallationsTeam)
Email:nic-dec@USP.edu.au|Ph.07313 86600

28.3. Exclusions

USP Data Centre work (including Data Centre Design and Development) is excluded from this specification. Contact the
above mentioned for further advice.

Specifications relating to Audio Visual, Printing and Desktop Computing services are excluded.
. Referto other sections of the USP DSG for information pertaining to AV;
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. Consult the USP Property & Facilities Project Coordinator for advice relating to Printing and Desktop
Computing

Procurement and installation of USP ICT equipment
Unlessspecifically instructed otherwise by USP, all USP ICT equipment will be procured and installed by USP Infrastructure
Services.
e Anexception to the above may include mounting of Wireless Access Points where a working at heights
issueexists. Forexample,equipmentmountings 3mtrsormoreabove floorheight.
e TheProjectContractorshalladvise USPInfrastructure Services oflocationswhereworkingatheights may be an
issue.

28.4. Licenses, Certifications and Selection

ALLcontractorsandtheiremployees workingon USPpremisesandinstallingcommunicationsinfrastructure SHALL
conformtoACMARegulationsandbecarriedoutbylicensed ACMA cablingcontractorpersonnel.

Allworks must be performed by a Queensland endorsed Molex certified contractor. The contractor shall demonstrate
theircertifiedinstallerstatusand submitacopy oftheircurrent Certification Certificatewith the tenderresponse. Any
CableInstaller that quotes for the structured cabling work for USP mustbe able to performthedesign, installation,
termination, testingandprovideMolexcertificationwithouttheuseofsub- Contractors.

Selection of Cable Installer shall be facilitated through the tendering process managed by USP Property & Facilities. USP
Infrastructure Services DOESNOT supply orendorseapreferredlistofselected contractorsto tender forcabling work on
Capital Works projects. However, ifrequested by the project, USP reserves the righttoappointapreferredCable
Installerasrecommendedby USPInfrastructureServicesforQuality Assurance and/or Quality Control reasons.

28.5. Standards

INDUSTRY

Latesteditionsof AS/NZS3000,3080,3084,3085-1
Latest editions of SAA/NZS HB27
Latesteditionsof AS/ACIFS008,S009

AS/ACIF S009:2006.

LLE.E.E. 802.3/xxx

LLE.E.E. 802.11 /xx

USpP
USPhasselected Molex Premise Networks P/L asthe “commonplatform” standard forstructured cabling solutions. Molex
standards and work practices shall be maintained.
Structured Molex Category 6 and/or Category 6 A Integrated Data & Voice CablingterminatingintoRJ45 connectors that
supports:

o 1 Gigabit Ethernet (802.3 z) to the desktop (Category 6)
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. 10 Gigabit Ethernet (802.3 an) to the desktop and across building backbone cabling
(Category 6A and fibre only)

o Power over Ethernet (802.3 af & at) to the desktop

o Wireless technology (802.11 nand developing standards suchas 802.11 ac & ad)

o Voice over Internet Protocol (VoIP)

. TDM - Analogue and Digital telephones

o Teaching, Learning and Research applications

. Streaming Media and Video applications

. Audio Visual and Teleconferencing applications

o Property & FacilitiesapplicationssuchasBMS, Digital Signage, EMS and Security systems

Dual OS1Molex “campus” fibre, shall be installed across diverse paths from the designated points of origin. The
fibre shall terminate into the nominated “Primary & Secondary” communications rooms within building or
precinct. The fibre shall support 802.3 ae.

Interconnecting Molex Category 6A Copper & OS3 fibre tie cables between “Primary & Secondary” building
Communications Rooms to support the 802.3 standards and systems above.

OM1 fibre may also be required in some buildings and therefore specified for the project.

Full Wireless service to all professional, teaching, learning and community areas both internally and externally.

. Wirelessserviceshallbeinstalledto providethe coverage thatmeets performanceandresilience
requirements.
o Wireless service should also extend to Car park and recreation areas.

28.6. Warranty

Theproject shall require the successful Molex Certified Installer (CI), inassociation with Molex Premise Networks
P/L, to deliver on completion of the installation a Molex warranty under Molex’s Certified Installation Program.
This certification shall provide a Twenty-Five (25) year warranty on the connecting hardware, the performance of the
end-to-end cabling system, and on its ability to support relevant ratified and performance standards. The CI shall
demonstrate their Queensland CI status and submit a copy of their current Certification Certificate with the tender
response.

Upon completion of works and certification from Molex the original Twenty-Five (25) year warranty shall be submitted
to:

IT Network (Attn. Installations Team Leader) University of

the South Pacific

ITS Infrastructure Services

88 Musk Ave

Kelvin Grove Qld 4059
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28.7. Mandatory Communication and Site Inspections

By directly making contact by phone, the Contractor shall advise USP Infrastructure Services BEFORE entering
and carrying out work within an existing USP Communications Room as it may be necessary to meet with USP
Infrastructure Services to confirmscope of work and impact on existing services.

Contact: USP IT Networks — Ph. 07 313 86600

During construction the Contractor SHALL maintain regular contact with USP Infrastructure Servicesand ADVISE
USPInfrastructure Serviceswhenthespecifiedsite-inspectionmilestonesareapproachingtoarrange inspection.

Minimum notice of 3 working days is required.

Both USP Infrastructure Services AND a Queensland representative from Molex Premise Networks P/L will be involved
insite-inspections.

For Quality Assurance and Manufacturer Warranty purposes, an invitation from the Contractor SHALL be extended
to Molex Premise Networks P/L advising that milestones are reached (or approaching) to arrange inspection. Contact:
GrantColledge, Queensland StateManager
Email: Grant.Colledge@molex.com
Mobile: 0407 136 181

Site-inspection milestones where both USP and Molex shall be present are as follows:

o Prior to commencement of rough-in to confirm details and specification;

o No later than 75% through rough-in PRIOR to sheeting of walls and ceilings;

° Priortolabelingandterminationwhereanexampleoftheoutletlabelshallbeprovided forapproval;

o weeks prior to Practical Completion; and

. Upon projecthand-over.
28.8. Mandatory Documentation
PROVISIONAL

Provisional “pre-handover” documentation SHALL be supplied directly to USP Infrastructure Services AT LEAST
1 WEEK PRIOR TO practical completion. This documentation shall contain the following:

o “Markedup” drawings thatidentify outletnumber in eachroom as showninexample below.
. Details shall be marked on the latest version of the construction drawings as close to actual location
within room as possible.
. It is acceptable to submit hand written marked up Provisional drawings; however the hand writing
MUST be clearly legible.

. Microsoft Excel Spreadsheet (in original .x1s or .xIsx spreadsheet format) with the following layout as shown in

example below:
o OLD Outlet number (in 1st column) to identify redundant cable and changes;
. OLD Location (room) number (in 2nd column);

o NEW Outlet number (in3rd column);
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. NEW Location (room) number (in4th column);
. Workstation number (in 5th column if applicable) and
. Comments;includedescriptionofwhereinstalled(in6thcolumn).

“Acceptable examples of Marked up drawings”

(Example 1)
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“Example of Microsoft Excel Spreadsheet”

Column 1 Column 2 | Column 3 Column4 | Column 5 Column 6
OLD OLD NEW NEW Work-station | Comments
Outlet # Location | Outlet # Location | number
P404-A02-22 | P303 Cable run totally removed
P404-A02-23 | P303 Cable run totally removed
P404-A02-24 | P303 Cable run totally removed
P404-C10-01 | P303 P404-C10-01 | P303 1 Upgraded to CAT6. Workstation.
P404-C10-02 | P303 P404-C10-02 | P303 1 Upgraded to CAT6. Workstation.
P404-C10-03 | P303 P404-C10-03 | P303 2 Upgraded to CAT6. Workstation.
P404-C10-04 | P303 P404-C10-04 | P303 2 Upgraded to CAT6. Workstation.
P404-C10-05 | P303 P404-C10-05 | P303A Upgraded to CAT6. Office.
P404-C10-06 | P303 P404-C10-06 | P303A Upgraded to CAT6. Office.

P404-C23-01 | P403 Lectern

P404-C23-02 | P403 AV Projector

P404-C23-03 | P403 AV Projector

P404-C23-04 | P302 Phone — wall mounted

P404-C23-05 | P303 3 Workstation

P404-C23-06 | P303 3 Workstation

P404-C23-07 | P303 4 Workstation

P404-C23-08 | P303 4 Workstation

P404-C23-09 | P303 5 Workstation

P404-C23-10 | P303 5 Workstation

P404-C23-11 | P522 Cardax

P404-C23-12 | P522 Cardax

P404-C23-13 | P500 Office

P404-C23-14 | P500 Office
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“Example of UTP Test result summary”
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FINAL
Final As-built documentation SHALL be supplied directly to USP Infrastructure Services NO LATER THAN 1
MONTH after occupancy has been achieved. Documentation includes:
o Updates to the Provisional documentation as shown above.
o Summary of UTP Cabletestresultsidentifyingthe following; andasshownintheexamplebelow:
. Cable ID/Outletnumber;

. Pass/Fail (note Failedresults SHALL berectified by the project priorto practical completion handover
for commissioning stage);

. Test Standard;and

o Length.

Fibre Documentation

. Detailed drawings showing how newly installed fibre optic cable is reticulated across campus and building
servicepaths;

. Alltestresults,includingOTDR traces (standard handovertestresults fromothercarriers); and

. Ifexternally routed through other carriers, the project shall supply adiagramillustrating theend toend fibre service,
indicating what carriers are used along the way (ie. Pivit, QR, BCC, Nextgen etc.). This diagram should also show
what patches exist, and where.

28.9. Restricted Areas of University

MINIMUMnoticeoffive(5)USPbusinessdaysshallbegivenpriortoscheduling ANY activitiesinrestricted areas; in
particular activities that may impact power to these areas. Three (3) USP business days notice is required for
investigative activities.

Restricted areas facilitate Data and Voice Campus distribution infrastructure (passive & active) and the University’s
Corporate Systems.

Approval (and possible supervision) by USP Infrastructure Services is required when working in a Restricted Area ofthe
University.

Restricted locations are:
Gardens Point Campus
V block — Room V109
*A block — Room A115

Kelvin Grove Campus
R block — Room R104/104A
*A block — Room A118

Caboolture Campus
C block — Room C217

Secondary campus distributors are marked with an *. These locations also contain USP PABX systems and the
campus “voice” distributors.
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Contact IT Networks for further advice. Phone: 313 8660 or Email: nic-dec@USP.edu.au

28.10. Communications Room Functional Design

Depending upon cable density the standard USP Communications Room will consist of, but not necessarily limited to the
following requirements and functionality:

Room Size
Minimum size of 12 square metres with room dimensions 3m x 4m.

Clearances shall be maintained between walls and a minimum 3 sides of the equipment racks to provision suitableworking
spaceforservice/supportstaffand forfuturegrowth (ie. Atleastoneextrarack).

Room size is dependent on the following considerations that determine the number of equipment racks to be installed:
o Concentration of cable terminating in room.
o Active “IT Networks” equipment requirements.

o Otherservicesthatsharetheroom. Notethisrequires approval by Infrastructure Services.

Air Conditioning
Air Conditioning is required 24x7x365.
Absolutely no running parts of the A/C unit shall be positioned above equipment racks.

Security

Secure restricted access into room:

o Via Cardax electronic access controlled system.

. Access to the services within a Communications Room shall be limited to USP Infrastructure Services only.

Room Numbering
The USP Infrastructure Systems and Information Unit shall allocate unique room numbering that MUST be accurate for

dataoutletlabelling purposes and remain static for the life of the building.

Roomnumberingshallbeeasilyidentifiableand clearsoasnottoconfusewithanotherCommunications Room on
the same floor or within the building.

Avoidusinganother Communications Roomnumberand appending withan alphabetical letter or other character
todifferentiate.

Lighting
Suitable lighting front & rear of racks that allows reading of small print.

Power
Suitable power on dedicated circuits (10A, 20A & 32A) and Earthing (see Power).

Flooring
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Sealed floor coverings (anti-static)

Structured Wiring and Cable Tray
(See Structured Cabling Distribution and Voice Infrastructure)

Equipment Racks
(See Equipment Racks)

Where possible the following approach shall apply for the allocation of Equipment racks:

o Onerackallocated to Campus and Backbone Distribution cable (both Fibre and Copper) only

. (Atleast)Onerackallocatedto Work-areastructuredcableonly

. (Atleast)Onerackallocatedto Active“ITNetworks”equipment

. (Atleast) One rack allocated to future growth

. Whererequired butpending approval from USP Infrastructure Services - allow separate rack/s for Other
Services. Ensure spare capacity ismaintained atthe end of row for future growth.

Clearances shall be maintained between walls and a minimum 3 sides of the equipment racks to provision suitable working
space for service/supportstaffand for future growth (ie. an extrarack).

The USP supplied Communications Design Brief will supply a Rack Layout diagram that specifies the desired patch panel
and cable management placement.

Serviceability
Sufficient capacity for future growth & changes - see Service Access & Capacity.

Penetrations
Mustbe sealedusing USP APPROVED Fireproofing and Weatherproofing materials and provide for spare
capacity (see Penetrations and Fire Containment AND Spare Capacity).

Active USP Communications Equipment

Theroom shall only house equipment managed by USP Infrastructure Services unless otherwise consulted in advance and
approved by USP Infrastructure Services.
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“Example of a fully operational USP Communications Room™

Vo SR Ry
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28.11. Cable Management

Each equipment rack shall be supplied with Horizontal AND Vertical cable management.
NOTE, 2 post open frame racks will be supplied in a bundled solution from Rack Technologies consisting of Rack
Technologiescablemanagementproducts. Referto“EquipmentRacks” forfurtherinformation.

HORIZONTAL
“Molex” cable management with hinged covers and T-Finger design shall be supplied; see examples below. Per rack
supply both 1 RU and 2 RU formats as follows:

Six (6) — 1 RU Horizontal Cable Managers | Product code CMA-00085.

“Example of Molex 1 RU Cable Manager - Dimensions mm (WxDxH): 482 x 136.6 x 48.9”

Four (4) — 2 RU Horizontal Cable Managers [Product code CMA-00087.

“Example of Molex 2 RU Cable Manager - Dimensions mm (WxDxH): 482 x 136.6 x 89”

VERTICAL
“Rack Technologies” cable management with single side assembly and T-Finger design which integrate with B&R
manufactured racks shall be supplied; see example below. Perrack supply as follows:

Two (2) — 45 RU Vertical Cable Managers | Product code IQCM45100.

“Example of RT 45 RU Vertical Cable Manager - Dimensions mm (WxD): 1955.8 x 174”

Refer to the “Communications Design Brief” for specific details and layout.
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28.12.  Equipment Racks

Where space permits USP specifiesa45RU 2 or4 post open frame solution with accessories that physically securesthe
rackand/orsupportscable. Therequired solution willallow ahigh level of serviceability and functionalityproviding
unimpededaccesstopassiveand/oractiveequipmentandpermittingtheinstallation and/orremoval of cableinan
unobstructed manner withoutthe need to thread patch cords away from fixed posts. Removablepanelsatthe front,rear
andsideof4postframeswillprovidethesecurityandaccess required to achieve the desired level of functionality.

Clearancesshall be maintained between walls and aminimum 3 sides of the equipmentracks to provision suitable
working space forservice/supportstaffand for future growth (ie. an extrarack).

USP has a diverse range of old and new buildings with older buildings often facilitating smaller
communicationsrooms,and variousmodels ofrack systems. Asanexample USP facilitatesrack solutions fromMolex,
MFB,B&RandR Tamongstothersandthemajorityofthelegacyracksolutionsarea39RU4 post open frame.

Insome buildings space is very poor and a 2 post open frame solution is the best option to increase capacity or provide for
better serviceability and future growth.

Depending upon building and project the type of rack solution required will vary. The following specification provides
options for different scenarios however the actual requirement will be detailed in the USP supplied “Communications
DesignBrief”.

EXISTING & MINOR WORKS
Unless otherwise specified by USP, equipment racks shall match existing racks as best possible.
Verticalmountingbracketsshallbesettothe frontmostpositiononframe OR tomatchneighbouringrack/s.

NEW & MAJOR WORKS - 45RU “4 POST” FRAME
Solutionsshallbe manufacturedby B&R SystemsorRack Technologies. Refertotheprojectspecific “Communications
Design Brief” supplied by USP Infrastructure Services.

Typical Requirements and functionality:

o Dimensions (Height x Width x Depth): 44-45RU/600-800mm/1000-1200mm

. Meshed/Perforated Doors (front & back) to allow suitable air flow. Doors should be lockable and capable of
being hung on either side of cabinet.

o Side cable zones (both sides) —200mm wide extending full height & depth of rack.

. Sidepanelsshallbeinstalled where clearance fromthe side of rack towall exceeds 5S00mm.

o All doors and panels to be supplied with quick release spring pin hinges.

Where angled patch panels are used the vertical mounting brackets atthe FRONT OF RACK mustbe setback aminimum
of40mm from the facing side ofthe front frame post. Whilst the rear mounting brackets can be set flush with the back
frame post.
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NEW & MAJOR WORKS - 45RU “2 POST” FRAME

Solution manufactured by Rack Technologies. Typical

Requirements and functionality:

o Dimensions (Height x Width x Depth): 45RU/515mm/ 145mm

. Front cable management (Qty 2 per frame) — 150mm wide x 93mm depth
o Top of rack cable management/waterfall support tray (Qty 1 per frame)

NOTE:DONOT usethecablemanagementspecifiedaboveto supportstructuredcabling. Cablofilcabletray products (or
equivalent) shall be used to support structured cabling.

28.13. Structured Cabling Distribution

USP uses an “integrated” structured cabling design that is implemented physically within the building in a “staror
extendedstar”’topology butconnectslogically acrossthecampusina‘“tree” topology.

Campus Distribution (Data)

OS-1 Fibre shall run from both the Campus Distributor and nominated secondary campus distributor terminating

into Fibre Optic Breakout Trays within the “primary” communications room of each building via diverse underground

campus paths.

o Major works MUST establish a diverse fibre path if not already present.

. Off-campus sites will require the establishment of building lead-in conduits and pits that connect to/fromthe
streetasinstructed. Fibreserviceandinstallationwillbe carried outby anexternal service provider ofchoice—such
as AARNET whoarethe primary internetservice providers for USP.

. Ensure that protocols relating to restricted areas are followed. See “Restricted Areas” for Campus distribution
locations and conditions.

Campus Distribution (Voice)

Minimum 50 pair underground Voice tie cable terminating into Krone blocks shall be allowed from Campus to Building
Distributor for New buildings. The Building Distributor shall be located in the primary Communications Room
—(see Voice Infrastructure).

Building & Floor Distribution

Each building shall facilitate a “Primary” Communications Room (Bldg Distributor).

Ifrequired “Secondary” CommunicationsRoomsshallbeestablished withinterconnectingtiecables(Fibre & UTP) fed

from the “Primary” Communications Room.

. When spanning multiple floors vertical Service Risers with suitable penetrations must be provided — (see
ServiceRisers)

. Communicationsroomsshallserviceamaximumof3floors,providingallcableruns DONOTexceed cable
lengthlimitations.

. Refertotheprojectspecific“CommunicationsDesignBrief”’suppliedby USPInfrastructureServices.
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“Example of Cable tray supporting cable within rack”

Horizontal Distribution
The contractor shall refer to the Rack Layout diagram supplied with the project specific “Communications Design Brief”
supplied by USP Infrastructure Services forsite installation requirements.
. PATCHPANELS —shall be FLAT Molex 24 port 19” 1RU rack-mountable.
. PowerCat 6(PID-00141).
. PowerCat 6A (PID-00217)

. Angledpatchpanels SHALL ONLY beused whenspecified inthe projectspecific “Communications Design
Brief”.
. Cables shall not be directly laid on ceiling tiles.
. Cable shall be run on cable tray or tied to catenary wires.
. CABLETRAY
. Useofcablebaskets/trays equivalentto Cablofil cabletray products shall beused to support verticaland
horizontalcableswithintheCommunicationsRoom. Refertoexamplebelow:
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Cable trays shall be at least 1 mm thick and 150, 300, or 450mm wide with all sides rolled or folded. All
bends, tee and joining pieces, covers and cable retainers shall be shop manufactured. All trays shall be hot
dippedgalvanised, fittingsandaccessorieswillbeofthe samemanufacturer.

‘L’ type brackets or “trapeze” brackets will support ceiling mounted trays. Floor and vertically mounted
trays will use Uni-Strut as supporting mounts.

Where cabletrays are exposed or liable to mechanical damage they will be protected.

Any cabletraythatislocated inanexposedlocationshallbeenclosedunless agreed by the Site Manager.
This enclosure will be determined on-site to its functionality and as such may be removable for access.
The materials used for this enclosure will be made of steel and should this be removable, handles will be
provided. Thestructuretosupportthisenclosurecanbemade frommetal framing and will be installed inan
approved and tradesman like manner. All exposed materials shall be painted in accordance with USP IT
requirements.

Any metal covers deemed necessary for the installation to comply with segregation standards shall be of
the “Flat” or “Peaked” type and shall be secured to the tray in a tradesman like manner. Thesemetal
coversshallhaveretainingchainswithaminimumlengthof500mm.

o Catenary Cable

Catenary wire shall be minimum seven strand galvanised steel wire.

The in-ceiling cable support structure shall comprise catenary wire suitably anchored and supported
to the ceiling slab and tensioned by way of turnbuckles.

Cables shall be bundled to a maximum of 24 UTP cables per catenary and shall be secured utilising
correctly employed nylon cableties orhook & loop type cable fasteners.

Where multiple catenary wires are required for the one route, then, cable tray as defined should be used and
mounted so asto be compliant with local regulatory specifications.

Where any cables traverse electrical power cables, consideration shall be given to the appropriate
regulatory requirements and adequate separation shall be provided.

Fibre Optic Cable

A minimum sized 24 core Fibre Optic cable that terminates into a fibre optic breakout tray shall be allowed for

inallinstances. Larger projects may require up to 48 cores of fibre.

Depending upon situation the following cable type shall be installed:

Undergroundapplication: Molex OS1(9/125Micron)—Loose Tube Water Block Gel Filled
Nylon

Indoor/Outdoorapplication: Molex OS1(9/125Micron)—Tight BufferedRiser LSOH Jacket
Internalapplicationonly: Molex OM3 (50/125 Micron)—Tight Buffered Riser LSOH Jacket

Cable SHALL be run from designated Campus “fibre” Distributors to the Building Distributor terminating witha

minimum 3 metres service loop at the Building Distributor end.

Due to space constraints the service loop required at the Campus Distributor is to be advised by
USP Infrastructure Services.

Service loops shall be allowed for at major intersections (both internal & external) to cater for repairs.
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. The service loop shall be secured in a tidy manner vertically to one side of rack without impeding
other infrastructure, services or access to the rear of rack. Contractor shall consult with USP
Infrastructure Services to confirm placement.

LABELING - Cable SHALL be permanently tagged at each pit, service riser and opening using indelible ink (or
markings) with the following identification standard:

o From—To|Cable type & Cable size | Month & Yearinstalled | Contractor Name
o EXAMPLE:

C400-V109 | 0OS1-24 | Mar2010 | Ci101

Completed cable runs SHALL not exceed the maximum distances dictated by relevant standards and shall be in
accordancewithmanufacturer’sinstallationandcertificationinstructions(andrelevantstandards) and completed ina
neat and professional manner.

Fibre Optical Breakout Tray (FOBOT)

. Campus Distributor—cables shall be terminated intoan Optical Fibre Systems, IRUFOBOT
— Product code: OFS-900.
. Building Distributor—cables shall be terminated into an agreed Molex product.

Terminations shall be made as follows:

o Externally run fibre shall be terminated into Green SC connectors.
. Internally run fibre shall be terminated into Blue SC connectors.

All terminations shall be fitted with a plastic dust cap upon the completion of fibre termination.

Unshielded & Shielded Twisted Pair Cable
Dependinguponbuildingrequirements Molex Category 6 and/or 6 AIDC productsshallbeinstalled.
Terminations shall be done to the TS68 A wiring standard.

Molex Category 6
o Cable: PowerCat6 UTP 4 Pair Blue PVC cable, product code CAA-00076
o Patch Panel: PowerCat 6 1 rack unit 24 port, product code PID-00141
o Jack: PowerCat6 MOD-Clip DataGate Plus Jack, product code MMC-00010-02
. Patch Cord: PowerCat6 Slim boot patch cord —white (various lengths)
Molex Category 6A
o Cable: PowerCat6A U/FTP LSOH cable Violet, productcode CAA-0322L-VL
o Patch Panel: PowerCat6A Shielded 1 rack unit24 port, productcode PID-00217
. Jack: PowerCat6A MOD-Clip Shielded Jack 8W White, productcode MMC-00017-02
o Patch Cord: PowerCat6A Slim boot patch cord— white (various lengths)

Cable SHALL beacontinuousrun fromthe wall outletto thetermination Patch Panel with no intervening FDsorjoins.
Ifanycableisdamagedortooshort,replacethefulllengthofcableratherthanrepairing with ajoint/splice.

Cable runs shall not exceed 90 meters, be exposed to moisture or be painted.
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Every cable shall be identified and tagged at both ends of each run.

Avoid excessive tension when drawing cable through building cavities, conduits, etc and do not allow any kinks or
knots to form in the cable.

Atleast200mm of slack cable shall be left at each end after termination of the cable. Spare length shall besecuredto
thededicatedcablezoneoftheequipmentrackortidilyrested withincabletrayinthe Communications Room.

Velcro shall be used at all times to secure cable ensuring that cable is evenly supported and protected from crushing
ortrampling during and after installation. The cable sheath shallnotbe appreciably distorted.

Ensure suitable bend radius is maintained at all times. Use or waterfall tray systems shall be implemented
when cable is expected to turn at sharp angles.

Minimum 50mm clearance from power cables and appliances shall be maintained whether or not there is an
interposing barrier. However, where deemed necessary to cross power cables, cross at right angles.

Installation be in accordance with manufacturer’s installation and certification instructions (and relevant standards)
and completed in a neat and professional manner.

Patch Cords
° No Patch Cords shall be manufactured, assembled or fabricated on site.
° Atvarious lengths the project shall supply patch cords to the quantity of200% the total number of

cablesinstalled. Thatis, forevery 100 cablesinstalled and terminated—200 patch cords of various
lengths shall be supplied.

. The patch cords shall be supplied to USP Infrastructure Services 2 weeks BEFORE practical
completion.

. Required lengths will differ from project to project and will be confirmed in the project specific
USP supplied Communications Design Brief.

o The actual figure supplied shall be rounded up to the nearest multiple of 5.

. The following guide can be used to estimate the percentages of each length to be supplied: 55% Imtr;

25% 1.5mtr; 10% 2mtr; 5% 3mtr; 5% Smtr. Colour= White.
Flexible Furniture and Floor Box Arrangements

Structured cabling infrastructure is not designed to operate in a flexible or mobile manner. Flexible furniture
arrangements can therefore contradict the copper cabling design and installation standards, therefore jeopardizing
any warranty arrangements and the longevity and rated performance of the data cabling channel.

Ifthe buildingistobe furnished with flexible furniture the contractor shall notify USP Infrastructure Servicesin
advance as the network cabling design to the desktops must comply with Australian and industry standards for
warranty and ongoing support purposes. Likewise, if Floor boxes are to be used then a sufficient bend radius and
separation to electrical cabling must be maintained throughout. The following shall be carried out when
implementing a Flexible furniture and/or Floor box arrangement:

2716 |Page



USP — Estates & Infrastructure Design Standards and Guidelines version 2 November 2023

. The flexible furniture and Floor box design MUST comply with Australian, industry and the
manufacturers cablingstandards.

. So that warranty is not compromised, the project shall engage Molex Premise Networks (as thecable
manufacturer specified by USP) to ensure compatibility between flexible furniture solution and/or
floor boxes with cable products.

. The use of MUTO’s (multi user telecommunications outlets) is permissible; however the MUTO
must be situated in an unobstructed and serviceable location in the ceiling, at floor boxesoratservice
columns. TheMUTO:istypicallypositionednearthe fixed GPO’s.

. Ensuring that the overall length between end device and network equipment located at the
Communications Room doesn’t exceed 100m, variable lengths of Molex fly leads of up to 10 meters
can be used to provide connection to IT devices.

. The cabling contractor to supply Molex certified MUTO’s and fly leads to suit furniture
requirements.

28.14. Consolidation Points
Consolidation Point architecture SHALL ONLY be installed and used on floors where a USP Communications Room
doesnotexist. Thisallowance will provision future floor cabling without compromising Fire Proofing materials that seal

penetrations and eliminates risk of damage to existing cables.

As a standard, consolidation points shall support 24 cables and be located NO CLOSER than 15 meters to the point of
distribution (ie Communications Room).

ConsolidationPointsshallbepositionedinanaccessibleandserviceablelocationthatallows forgrowth. Category 6A
cable does not support Consolidation Point architecture.

Refer to the project specific “Communications Design Brief” supplied by Infrastructure Services.

28.15.  Cable Testing

Copper—100% ofall cableruns SHALL be tested for compliance to standards and to ensure the integrity of the cable
and correctpair assignments between the wall outlet and termination panel.

Optic Fibre Cable — 100% Optic fibre cores SHALL be tested for standards compliance (with an Optical Time Domain
Reflectometer)and certificateissued confirmingthe integrity/characteristics ofall fibre cores.

28.16. Voice Infrastructure

The USP Voice network consists of Analogue, Digital & Voice over IP (VoIP) technologies with many USP
buildings facilitating separate voice infrastructure to carry Analogue & Digital signals.

The current university voice standard is VoIP connected through the structured (and integrated) building wiring.
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Toaccommodate for legacy voice services and cater for Integrated Voice & Data cabling, where notalready present - the

project shall:

o Establish aminimum 50pr voice grade underground cable from CD to BD/MDF.

. Establishaminimum 50prvoice gradetie cable from BD/MDF into the “primary” Communications Room.
The tie cable shall terminate at a Krone frame.

. Where a voice BD does not exist the lead-in cable will terminate directly into the “primary”
Communications Room onto a Krone frame.

. A tail from the Krone frame shall be installed that terminates into a Molex 50 port IDC voice patch panel,
product code PID-00162.

. Krone disconnect modules SHALL be installed in 100 pair blocks.

. Anupdated Log book shall be provided.

Refer to the project specific “Communications Design Brief” supplied by Infrastructure Services.

28.17. Telecommunications Outlets

Cable Type & Termination
Referto“Structured Cabling Distribution-Unshielded & Shielded Twisted Pair Cable” forcabletype & termination
specification.

Wall Plate

Specificationmay dependuponarchitecturaland functionalrequirements butwhere this doesnotapply the following

shall be used:

. Clipsal2000 or Slimlinerange wall plates shallbeused - see examplesbelow. Theseallow sufficient room for
the identifier to be mounted in full - above or below the outlet.

“Examples of Clipsal Wall Plates”

Slimline 2000
Series Series

. Wallplatesshallbedevoidofvertical/horizontalidentificationwindows wherepossible. Whereface plates with
windows havebeeninstalledthe contractor SHALL notattemptto install theidentifier within thewindow.
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. Theminimum textsize specified for USP telecommunications outletsis 3mmandthese windows donot
permittheidentifierto beinserted “infull”. Textthatis smallerthan 3mmbecomestoo difficult toread.

. Eachfaceplateshallcontaintheidentifierofeachtelecommunicationsoutletbybothaphysical labelonthe
externalandvisiblesurfaceofthefaceplateandalsohandwritteninblack permanent ink behind the
front cover on the fixed surface.

. Refer toLabelling.

o Colour of wall plate to match the surrounds (default=white).

Mounting
Where possible, workstation outlets shall be positionedabove benchheightto allow ease ofaccess for service & support
staff:
o Avoidinstallation of outlets behind workstation kick boards and privacy screens.
o Refertothe furniture designspecification forprojectto determine furniture requirements.
. Outlets in partition walls to be routed through conduit (or duct or similar enclosure) from ceiling space to
wall box to enable subsequent access - minimum conduit size 20mm.

Allocations

Workareasshallbeallocatedthefollowing TelecommunicationsOutletsunlessotherwisespecifiedby USP:

. Studentareas shall have “1” outlet installed and terminated per workstation;

o Fixedand OpenPlanoffices shallhave “2” outlets installed and terminated per workstation;

. Wireless Access Points (W AP)shallhave“2” outletsinstalledand terminated perdevice. WAP location tobe
advised within the project specific “Communications Design Brief” oran allowance of one WAP per 100sqmtrs of
internal space. Outlets positioned visibly 50mm below ceiling on wall or directly to the underside of ceiling
panel —not above;

. Printing & Multi-functiondevices shallhave “2” outlets installed and terminated per device;

o Reception areas shall have “3” outlets installed and terminated per workstation;

o AV Services areas shall have “3” outlets installed and terminated per device;

. Multi-functionroomsshallbeserviced withaminimum of*“4” outletsinstalled and terminated with double
outlets positioned apart within room;

. SpecialisedworkareasandIndividualrequirementsbeyond whatisspecifiedabovewillrequiredirect User
Groupinput.

Labelling

LetteringcolourshallbeBLACK textonwhite,containing UPPER CASEcharacters. SIZE

—shallbe NO SMALLER than 3 mm insize.

. 3mmsizedtextallows foreasyidentification ofoutletsinpoorlightorthatare mountedatceiling height.
o Exemptions MUST be approved by USP Infrastructure Services.

UNIQUE IDENTIFIER
“Example of FULL and unique Identifiers on a Triple Gang Plate”
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Each outlet shall be labelled using its FULL unique identifier in the following standard:
. BldgIdentifier & Communications Room—Rack & Patch Panel — Port Number
. EXAMPLE: SN320-C14-10 Bidg ID= SN Communications Room= 320 — Rack=C Panel=
14 — Port= 10

. USP Infrastructure Services shall confirmthe “Buildingand Communications Room”identifier.

. DO NOT abbreviate any part of the unique identifier.

. DO NOT insert unnecessary spaces and characters.

. Unlessotherwise specified (orapproved) by USP Infrastructure Services DONOT deviate from this
standard; see examples above and below."

. ADHESION - Surfaces mustbe cleaned from dust, oilsand any foreign materials that may affectthe
permanentbondingoflabeltosurface. Labelsshallbeequivalentinsizeandqualitytothat manufacturedby
Brady Australia Pty Ltd (ref. B422 Gloss Polyestermaterial, permanentadhesive— product code XC-1500-
580-WT-BK).

° POSITIONING-Thelabel shall be positioned above orbelow the RJ45 outlet on the external surface of the face
plate.

. Eachoutletshallbeidentifiedusingblack permanentink onthefixedsurfacebehindthe faceplate (in case of
damaged, defaced or lost label/faceplate).

. Alabelexampleshallbesuppliedto USP-Infrastructure Services forapproval PRIOR TOlabellingand
termination ofoutlets.

28.18.  Wireless Local Area Networks (WLAN)

“Example of Ceiling (underside) mounted outlet”
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“Example of Wall mounted outlet”

Building Projects shall allow for ubiquitous wireless service across all staff, student, research and public areas affected by
the project.

Dependent upon other interferences, building materials and functional requirements, the allowance for wireless service
shall be allocated in a grid fashion as follows:

. One(1) Wireless Access Point(WAP)inevery 100sqmetres (10mx 10m)of*“open” floorspace,and
. One (1) WAP for every 25 user’s in group clusters.

Two(2) CAT6/6ARJI45 outletsper Wireless Access Point (WAP)shallbeincluded.
Outlets shouldnotbepositioned directly above staffworkstations.

Power over Ethernet (POE) equipment will service W APs that are installed within cable length limitations; therefore power
isnot required to these locations.

Dataoutlets forinternal W APs must be installed on theunderside ofthe ceiling orapproximately SOmm below the
ceiling (notabove) against a wall where available - See examples.

Avoid positioning of outlets adjacent to objects and equipment that may cause interferences or signal degradation
suchashighvoltageelectricalequipment, generators, industrialmicrowaves, metallicobjects,
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bookshelves etc. WAPs should have anunimpeded line of sight to client device. The objects and equipment listed above can

impactdevice performance ifthey are between the user and WAP.

More densely populated areas and areas with potentially interfering objects and walls will require a higher concentration of
WAPstobeinstalled. Additional CAT6/6A RJ45 outletsshall beallocated.

External WAPs willrequire 1 x 10 Amp GPO and a suitable weatherproofenclosure to house equipment. WAP
placement shall be located in asecure BUT serviceable location.
WAPs positioned above 3m may require installation by the contractor. The project shall advise USP

Infrastructure Services of these locations as they become known.

The project shall consult with BOTH the client representatives and USP Infrastructure Services to confirm PRIORITY
areasofcoverage, functionalrequirementsand dataoutletallocationsandplacement.

28.19. Power

Each Communications Room shall be provisioned with 10A, 20A & 32A power outlets on individual circuits as per the
Communications Room Layout diagram shown within the USP Communications Design Brief. All work to be
performed by licensed electrical contractors with cablestagged accordingly.

To cater for dual power supplies on active equipment and RCD testing, (where possible) power shall be distributed
across dedicated circuits FROM separate switchboards;

Equipment “Racks” shall be provisioned with a minimum of one (1) IP 56/66 rated 3 pin Combination Switched
Socket that is safely supported ABOVE each rack (or min 2200mm above floor) as shown in the example below.
Circuit requirements shall be defined within the USP Communications Design Briefbutasa generalrule,aminimumof

one(1)32Acircuitwillbespecifiedwithallnew/majorbuildingprojects.

“Example of 3 pin Combination Switched Socket & Straight Captive Plug”
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Flat pin arrangement shall be supplied for 10A & 20A circuits.

Roundpinarrangementshallbesuppliedfor32 A circuits.

One (1) Switched Power Distribution Unit shall be provided for each equipment Rack. Rack Technologies “IQ range” or
APC manufactured PDU’s shall be procured and depending upon project, the following minimum specification shall be
supplied for each circuit capacity:

10A circuit PDU
10A Outlets: Eight(8)IEC320C13 outlets
Protection: One (1) 10 AMP Circuit Breaker

20A circuit PDU
10A Outlets: Fourteen(14) IEC320C13 outlets
16A Outlets: Two (2) IEC320 C19 outlets
Protection: One(1) 16 AMP CircuitBreakers

32A circuit PDU
10A Outlets: Fourteen (14)IEC320C13 outlets
16A Outlets: Two (2) IEC320 C19 outlets
Protection: Two(2)16 AMPCircuitBreakers
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Each PDU input connection must be fitted with the relevant circuit rated Orange coloured Clipsal IP 56/66 rated 3 pin
straight Captiveplugasshownintheexampleabove. Powercordshallbeaminimum3mtrsin length.

Each PDU shall be installed into the equipment rack as instructed by USP Infrastructure Services.
Each PDU shall be connected into mains power to ensure it is operational. Once tested working, leave connected.

Active Equipment “Wall Cabinets” shall be provisioned with a double 10A GPO on dedicated circuit that is installedin
aserviceableandsecurelocation(preferablytowardsthebottom)insidethecabinet.

Earthing of Communications infrastructure shall comply with the Australian Standard AS/ACIF S009 and AS/NZS
3000 or local equivalents.

28.20. Service Access and Risers

Access

Serviceaccess panels which provide safe working access to cable paths throughout the building SHALL be includedat
regularintervals to allow for servicingand new installations. Serviceaccesspanelsshallbeno greater than 5 meters
apart.

Serviceaccess panels shall be no greater than 5 meters apartand provide forunimpeded access to neighbouring access
panels.

Suitable clearances to/from other services shall be maintained at all times.

Risers

ICT riser cupboards SHALL be provided on each floor; in particular, floors that do not facilitate a Communications
Room. Thecupboardisintended toprovideaccessiblespacetoserviceandaccommodate peripheralcommunications
infrastructure. ThelCTrisertypicallyaccommodatespassivecommunications infrastructureonly,butotherservicessuchas

Securitymaychoosetoinstallsystemsinthesespaces.

ICTriser cupboardsshallbeenclosed and formariserinternal to thebuilding and provide suitable penetrations and
accessibility for servicing.

ThelCTrisershallbeidentified “USPICTRiser”.
The floor shall be suitably sealed.

Dimensions - Cupboards SHALL extend from floor to ceiling with aminimum door opening width of 1500mm and a
minimum depth of §00mm.

Power-Two (2) double 10A GPOs SHALL be providedin each cupboard (additional GPOs may berequired at designated
cupboards). Install GPO’s on each side wall of cupboard.

Lighting - Suitable fluorescent lighting SHALL be provided in each cupboard, mounted above door.
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ICTrisersshallbesecuredby anapprovedkeyingsystem (Abloy S.M134)orasassigned by USP Security.

28.21.  Conduits
Aminimum of two (2) white 1 00mm PV C conduits shall be allowed as lead-in conduits to service each new building.
Theconduitsshallbeconnectedinternally intothebuilding service paths thatlead tothe Primary Communications
Room AND externally into existing campus infrastructure.

Largeradius bends (100mm or more) are required on all pipes where there is aneed for pipes to change direction.

Conduitsshallbereserved forthe sole use of USP Infrastructure Services and accommodate USP Communications
cableonly.

Conduitsshallbelabelled”USP Communications’ ateachpit,opening, floororwallandatintervalsnot exceeding 5
metres.

Draw wires SHALL be installed in all conduits.

Where commercial tenancies and external service providers are required to service the building or sitea “Carrier Neutral”
conduit system shall be investigated to accommodate external TELCO cable infrastructure.

28.22. Access Pits
A minimum of P5 sized pits shall be used to provide suitable accessibility tounderground USP communications cable.

Pitsshallbeinstalled onthebuildingperimeterthatconnectsintoexistingcampusinfrastructureand building lead-in
conduits.

Conduit entry shall be made only at the ends of pits and on the same plane as the longest dimension.

Whereachangeindirectionisnecessary, largeradiusbends mustbeused. The consultantshallliaise with USPregarding
thetotalnumberandtypeofcommunicationsservicesrequired,and thelocation ofthe pit.

28.23. Penetrations and Fire Containment

Toensure that Structural or Heritage issues are not compromised ALL penetrations MUST be approved by USP Property
& Facilities.

Penetrations shall allow for spare capacity (see Spare Capacity).

Allpenetrations MUST be sealed using USP APPROVED Fire Proofing materials adhering to USP Property & Facilities
design guideline requirements.
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New and majorbuilding projects SHALL use the Fire Stop solution "CT120 Cable Transitsystem" to house communications
cables which penetrate through fire sealed/rated penetrations.

. Itis USP’sintentthatthe"CT120 Cable Transitsystem" shall be used in ALL SITUATIONS for
communications cables as opposed to traditional fire stop mastic products.

. The"CT120 Cable Transitsystem" allows for future growth and changes without compromising fire stop

materialsand obtained certifications. Italsoreducestheriskofdamagetoneighbouringcables during these
activities.

28.24. Spare Capacity

Ingeneral allow aminimum of33% spare capacity for future growth across all Communications infrastructure EXCEPT

for the following:

o Hole penetrations through concrete, structural or fire rated walls and floors:
o 100mm or greater —allow a minimum of 33% spare capacity of one hole.
. 50mm-100mm —allow a minimum of 66% spare capacity of one hole.
. Less than 50mm —allow 100% spare capacity of one hole.

. Catenary wire - Where more than 12 cables have beeninstalled on the catenary wire the projectshall install an
additional catenary in parallel for future growth.

28.25. Redundant Infrastructure

Redundantcommunicationsinfrastructure SHAL L beidentifiedanddocumentedwithdetailssuppliedto
Infrastructure Services once complete (see Contacts).

ALL redundantinfrastructureshallbe completelyremoved and disposed ofby the contractorunless otherwise instructed.

This includes:

o Redundant Cross Connect jumpers to telephony frames.

. RedundantUTP and Fibrecable ANY WHERE inthe building (includes communicationsroomracks and
cabinets, workstations, horizontal paths, vertical risers and ceiling spaces).

o Redundant telephone and data outlets.

. Redundant patchpanels.

o Redundant cable in underground conduit infrastructure.

. Redundant equipment racks and equipment.

o Redundant labeling,and

o Redundant furniture located in communications rooms.
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29 Lifts

29.1 Scope
This section outlines the University's minimum requirements for new and refurbished lift services which shall
be designed and documented by the Consultant specifically for each USP Project.

Standard range of Brand lifts will not be accepted unless they are modified to suit USP's Design Standards.

Where a Standard range of Brand lift is accepted it must be accompanied by a list of deviations from USP's
Estates and Infrastructure Department, and signed of as being accepted by USP's Manager Design.

The lift installation and associated facilities shall conform to the requirements of the latest issue of USP's Design
Standards "Lift Services" Specification.

USP's Design Standards and Guidelines including all updates that are current at the date that the contract is
signed. In cases of dispute or contradiction the relevant Australian Standard will take precedence AS
1735.15:2021 & AS 1428.1:2021

AS/NZS 3000:2018 Amd 2:2021, Wiring Rules should be followed
Workplace Health and Safety Requirements

USP's Design Standards for People with Disability must be in accordance with AS1735.15:2021
andAS1428.1:2021

Current Australian standards shall be fully complied with. Additional more stringent requirements may be called
up specific to each project.

The consultant shall ensure that the design and associated documents highlights to builders and installation
contractors all relevant operational issues to be considered in the execution of the building works. Examples
include:
e Maintenance of electrical, communications, fire and security services to those adjoining areas in the
building excluded from the contract works areas.
e Appropriate protection of all equipment against dust, water etc during the duration of the project.

29.2 Consultation

There shall be close collaboration and coordination between the consultants and USP's Manager Design to
ensure compliance with this design guideline on a project specific basis.

o The Consultants will be required to attend documentation reviews with the Manager Design at the
following key stages:
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e At completion of schematic design
o At 50% completion of design development
e At 90% completion of tender documentation

These consultations are regarded as mandatory project milestones and will be validated in the form of a Project/
Consultants Meeting minute by the Manager Design. The number of reviews will reduce to two for smaller
projects where schematic design and design development become an integral phase. The Consultant will contact
USP's Manager Design and arrange review meetings in a timely manner. A copy of all relevant review
documents will be issued for perusal at least 5 working days prior to the scheduled review meeting.

The Manager Design will issue to consultants a current list of USP'S technical contacts at the inaugural Project/
Consultants meeting

29.3 Lift Shafts

a) In general, the lift shaft shall be water proof of reinforced concrete but in low rise buildings a structureof
concrete block with reinforcing rod and side fill is acceptable provided that sufficient fasteningsubstrate is
available for landing entrances and guide rails. Other construction shall be water proof and to the approval
of the Manager Design.

b) The clearance between the lift car and the lift shaft walls shall be in accordance with the requirements ofAS
1735.15:2021

c) The presence of any areas in which production of toxic fumes may occur shall be considered when the
location of a lift shaft is to be determined.

d) In general, the lift shaft shall not be pressurized.

e) A ten per cent (10%) Shaft Plan Area ventilation hole shall be provided.

f) The effect on the Building Structure, with respect to component loads and stresses, by the inclusion of a lift
shaft, shall be accurately determined and all possible modes of failure shall be analyzed and the structure
modified accordingly.

g) Where glass paneled lift, shafts are installed particular attention must be paid to any internal lighting of the
shaft which could cause the infiltration of night flying insects that congregate to the light source and become
a health and safety and aesthetic issue.

h) Where lift shafts are installed in public spaces special attention should be paid to the effects of the elements
i.e. Water, wind, solar on the structure and controls e.g. Water proof landing buttons and drainage away
from the landings.

i) Provide floor level numbers and Braille on each side of the extended landing door jambs on each floor.

294 Lift Cars

a) In general, the front of the car shall be of stainless-steel construction with a car position indicator and
operating panel on the front wall of the car. Interior finish shall be stainless steel with material finishesas
defined by the project specific fit out brief. Stainless steel paneling is to be fitted to the upper rear walls. NB
A Project Specific Lift Car Fit out brief will be developed by the consultant in liaison with the Manager
Design
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b) Lifts shall be designed for use by people with disabilities and shall be constructed such that operating controls
etc. are easily accessible (refer AS 1735.15:2021) and USP's Disabled Access Requirements Check List.
NOTE: The lift car must be the minimum size as stipulated in AS1428. 1:2021

Project specific requirements may necessitate a larger size car, consequently USP's Manager Design mustbe

requested to review and approve the lift size on a project specific basis.

The car sizes of refurbished lifts shall be considered on a case by case basis. Handrails to be stainless steel
sheathed fire-retardant timber, bolted (not screwed) through the walls and removable from within the lift car.
Hand rails shall be provided along the length of all side and rear walls.

¢) All wall panels shall be removable from within the lift car.

d) The following shall be provided for in all lift cars:

Where the lift shaft services three or more floors, the lift shall be deemed to be an emergency lift
and shall have stretcher provision. The lift designer shall first consult the Building Certifier asto
whether a lift servicing less than three floors shall be deemed an emergency lift.

All lifts shall have adequate quiet exhaust ventilation in accordance with AS 1735.15:2021

Locks and Keys for Isolation, Exclusive Use and Security shall be the ABLOY brand
orequivalent with the keydesignation Number supplied by USP Security.

Control panels for MRL lifts shall be lockable using an ABLOY brand or equivalent lock with
thekey designationnumber supplied by USP security.

All lifts shall have flush mounted keyed switches located in the main COP for the control of lights
and ventilation fans.

A lockable access hatch for outside recovery purposes shall be built into the ceiling of the lift.

Each car shall have an appropriate Load Notice displayed on the front wall, which will include the
telephone number of the USP Helpdesk (323 2117) to call in an emergency, and also the Numberof
the lift which should be obtained from the Manager Design

Each car shall have an emergency stop button that can be removed and blanked off if required with
an emergency alarm and intercom in accordance with AS 1735.15:2021

Each lift shall have its own separate telephone line and USP Extension number.

An intercom shall be provided for each Car Operating Panel in the lift car and shall be connected via
a Telecom pair using a USP extension (Extension number to be supplied by USP) to the Central
Monitoring Station at the University Security Office and, the bell shall be located in close proximity
to the lift car.

Stainless steel rubbing rails.

Floor finish specification will be project specific. In some circumstances, carpet mats may be
required. Tiles of any description shall not be used.

The ceiling of the lift car shall be a drop ceiling type with tamper proof recessed fluorescent lighting
(Dichroic lamps shall not be used) and shall be accessible for lamp replacement and testing without
the use of any tools.

Emergency lighting shall be in accordance with AS 1735.15:2021.

Protective blankets shall be provided for each installed lift in a building with notice to indicate where
a glass panel is protected.
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29.5 Lift-Well Pits

Lift pits must always extend to solid earth, in accordance with AS 1735.15:2021

29.6 Lift Control Systems

All Lift Control Systems shall be generally fully re-programmable, without the need for rewriting of software, this
requirementto suitany specific patterns orpeculiarities ofthe Building Traffic demands.

Lift Control Systems shall NOT be subject to any Software Locks, Passwords or the use of Proprietary Tools for
Effective and un-restricted on-going maintenance and/or re-setting, and/or re-programming of Lift System
parameters. This requirement applies whether the on-going Maintenance Service Provider is the Original
Equipment Manufacturer/Supplier or not.

Any suchsoftware locks, passwords and/or Proprietary Tools, necessary toachieve these requirements, are to be handed
to, and become the Property of USP immediately upon expiry of the Project Defects Liability Period.

29.7 Microprocessor Based Lift Control Systems
USP shall be fully licensed to use any/all firmware and software supplied by the Original Equipment

Manufacturer/Supplier, and/or necessary to achieve effective and un-restricted on-going maintenance and/or re-
setting, and/or re-programming of Lift System parameters.

Firmware
The Original Equipment Manufacturer/Supplier shall maintain a complete backup source of firmware for
USP; with a copy of same to be retained within the lift motor room or other agreed location on site.

This backup source shall consist of a boxed set of RAM, ROM and EPROM chips as applicable to
theequipment, loaded with the complete functional software for the operation of the equipment.

Should it be necessary to replace a piece of firmware, the necessary chips shall be taken from the backup set
and installed in the equipment.

A new piece of firmware shall be used to replace the chip used.

A log containing brief details of each chip and the date of its creation and replacement shall be kept with the
boxed set. Application Software

If, and when requested by USP, the Original Equipment Manufacturer/Supplier shall make available the
Application Software and shall train USP's staff/representatives in its use.
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Where the Original Equipment Manufacturer/Supplier revises the functionality of the software, this shall be
immediately advised in writing to USP.

The Original Equipment Manufacturer/Supplier shall install and commission such functional changes where they
relate to safety or where they affect the ongoing upgradability of the software.

Other functional software changes shall be installed and commissioned only upon USP's approval.

Where functionality upgrades of software are approved by USP, and/or safety related software upgrades arefitted
by the Original Equipment Manufacturer/Supplier, these shall be fully documented, identified with the version
identification and the necessary changes made to the backup source of firmware.

The Original Equipment Manufacturer/Supplier shall provide USP with a description of the change made
ineach fitted upgrade described above.

29.8 Fire Precautions

a) Alllanding doors shall have a minimum one (1) hour fire rating.

b) Alllift shafts shall have a minimum two (2) hour fire rating.

c) Allventilationpanelsontheliftcarsshallbeoftheconcealedtypeandlocatedattherearandsidesof the car, except
in the case where the lift front and rear serve as access points to the car. Then the ventilation panels shall be at
the side of the car.

d) Onall floors where indicator panels indicate the status of the lift services, the fire status shall be displayed.

e) Theliftisto return to the designated floor in fire mode.

29.9 Hoisting Ropes

a) Eachbatch ofhoistropes shall be accepted only upon confirmation that the supplier has established the correct load
capabilities of the individual strands of cable and has provided the appropriate test certificates to the Division of
Occupational Safety for approval.

b) All cable must conform to the standards of AS 1979 - 1976.

c) Theloadusedfordesignofliftropingsystemsshallhavea10% increase forthe purpose of obtaining the safety factor
overthe maximum load that will be applied by the liftand associated load.
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29.10 Lift Machine Rooms
The ventilation system of the Lift Machine Room shall conform to AS 1735.15:2021 and be air-conditioned
with a refrigeration type cooling system.

All hydraulic oil tanks shall be fitted with thermostat controlled heaters.
Lift Machine Room doors shall open outward in all cases.

Where Machine room less lifts are specified provide space for storage of specialized lift maintenance tools
and wall protection blankets.

29.11 Power

All power to lifts shall comply with AS 3000:2018 Amd 2:2021. Sub-mains shall be designed to provide a
maximum voltage drop of 3% at full load operation in the up direction of travel of 5% on full load starting in
the up direction.

Power for the Air conditioner in the LMR shall be supplied from the Lift Motor room power board

29.12 Safety
a) If the velocity of the lift deviates in the down direction by 10% or more from the nominal contract
velocity, the safety gear shall operate for any lift vehicle apart from a direct acting hydraulic type.
b) The design velocity of hydraulic systems shall be between 0.3-0.5m/s.
¢) The system shall comply with all relevant standards in any safety matter.
d) All lifts shall have a spring return type emergency stop button (that can be removed and blanked off if
required) fitted within the car.
e) Safety gear shall be installed on counterweights if access space is provided under the lift pit.
) All lifts shall comply with AS 1735-1-3-2021 with respect to safety, operational and design requirements.
g) The lifts shall have a no-go situation with doors open when overloaded, and voice to indicate Overload.

Security
The lift shall have in its cabling the facility to install a security swipe card system compatible with USP's
security system for access to the lift and each individual floor and in each car.

The Service access key for the lift should be of an approved type as agreed to by Security and the
Manager Design, and compatible with the USP security system.

Duplicate key - Deposit Box

A key deposit box capable of holding keys and a swipe card and, approved by the Manager Design shall be
provided for each lift or back of lifts, the box shall be mounted (embedded) and fastened in a concrete or block
wall only, with two or more Dyna-bolts, adjacent to the lift / lifts on the floor that is the main public entrance to
the building (samples of the box should be provided for approval).

The container shall be capable of housing duplicate keys and swipe card to access the lift motor room and or
equipment, the unlocking of the container shall be subject to a combination key of the respective lift maintenance
contractor’s key series, the lock on the box shall be interchangeable and available locally
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This container shall be the property of USP but should not be keyed to the USP keying system.
A laminated plastic engraved label with the wording "LIFT MOTOR ROOM KEYS" in 6mm lettering should

be mechanically fixed to the wall to identify the container.

Plant Rooms

Provide adequate bunding, tanking and drainage with special emphasis on bunding of all penetrations in plant room
floors to prevent flooding to lower levels.

Maintenance Requirements (DLP Period)

All construction/ installation contracts shall allow for the performance of regular preventive maintenance of the works
during the period of the defects liability period inclusive of all consumables. Such maintenance shall be in accordance
with the manufacturer's instructions and the requirements of the Workplace Health and Safety Act, Standards or other
applicable regulations, legislation, or codes of practice. Withrespectto any mechanical or electrical service, fire alarms,
hydraulic systems, lifts etc, maintenance shall be carried out not less frequently than monthly. Response times during
DLP shallbeasagreedto by USP.

Drawings

Documentation requirements are detailed in Section 40 Documentation.

Operating & Maintenance Manuals

Operating and Maintenance manuals shall be provided in electronic format readable by USP's system and in hard
copy.

Documentation requirements are detailed in Section 40 Documentation.

Operation and Maintenance Manuals will be written specifically for the lift installation at USP (Standard Brand
documentation will not be acceptable) the O & M Manuals Lay out and presentation must be as described in Part
4 Section40.6 of USP's DSG

Registration of Lift Services
Prior to putting the lift into operation, the Contractor shall prepare and submit all required documentationto the
Statutory Authority and pay all fees, and obtain Registration of the Lift, and Registration of the Lift Design, and
Installation approval with the Division of Workplace Health and Safety.

The Contractor shall obtain the relevant details, especially the unique USP lift numbering and address for
registering the lift from USP's Manager Design.
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All asset categories as per the list in 40.6.14 "Equipment lists/asset registers" to be barcoded or signed as perthe
Asset Register ID numbers. It is the contractor’s responsibility to liaise with USP to ensure that adequate details
for this requirement are entered into the Excel template files and produced at or before practical completion.
Consult with USP as to sign size, material etc.

The Contractor shall obtain the relevant details, especially the unique USP lift numbering and Asset Register
details and address for registering the lift from USP's Manager Design.

29.18 Floor Numbering

Refer to Section 18 Signage
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30 Fire Services
30.1 Scope

This design standard sets out the University's minimum requirements for the design, quality of materials and standard of
construction of fire protection systems. Requirements detailed by this document will apply to both Greenfield
construction projects and upgrade/ refurbishment activities.

The provision of fire services shall conform to the requirements of the latest issue of:
[1  USP's Design Standards and Guidelines
[0 Fire Services Act Part 9A (Jan 92)
[l Local Building Regulations and the National Building Codes or Building Codes of Australia
[0 Relevant AustralianStandards
[1  Workplace Health and Safety Act

Additional more stringent requirements may be called up on a project specific basis.

The consultant shall ensure that the design and associated documents highlights relevant operational issues to be
considered in the execution of the contract works E.g. maintenance of electrical, communications, fire and security
servicestothoseadjoiningareasinthebuildingexcluded fromthecontractworksareas.

30.2 Consultation

There shall be close collaboration and coordination between the consultants and USP's Senior Technical Officer
(Essential Services) to ensure compliance with this design guideline on a project specific basis. The Consultants will be
required to attend documentation reviews with the Senior Technical Officer (Essential Services) at the following key
stages:

[0 Atcompletion of schematic design

0  At50% completion of design development

[0 At90% completion of tender documentation

These consultations are regarded as mandatory project milestones and will be validated in the form of a Project/
Consultants Meeting minute by the Project Manager. The number of reviews will reduce to two for smallerprojectswhere
schematicdesignanddesigndevelopmentbecomeanintegralphase. The Consultant will contact USP's Senior Technical
Officer(Essential Services)andarrangereview meetingsinatimely manner. Acopyofallrelevantreviewdocuments
willbeissuedforperusalatleast5 workingdayspriorto the scheduled review meeting.

The Project Manager will issue to consultants a current list of USP'S technical contacts at the inaugural Project/
Consultantsmeeting.
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Quality Control & Milestones during Construction

In addition to periodic site visits to assess the quality of the installation and accord with design intent, the consultantis
expected to attend at a number of milestone events. The consultant should review, listany defects and reinspect if
required. Thesemilestone eventsinclude the followingasaminimum:

[0 Review of fire services components or materials samples submitted for review and integrity testing prior to
final specification
Review of in-ground services prior to being backfilled
Review of contractor's workshop drawings
Inspectionofservicesinconcealedspacesbeforetheyareclosedoversuchaswallcavitiesandducts
Inspection of above ceiling services prior to the installation of ceiling tiles
Attendance during key commissioning activities and review of test results

N O O O

Defects inspections at practical completion and preparation of defects lists

Certification

Fornew works priorto occupationitismandatoryunderthe Building Actthatfirebrigade grantstheuser approval to
occupy.

This final Certificate is to be applied for and issued under the direct control of the superintendent. USP will notapprove
thepractical completion ofany project withoutthe priorissue ofthis certificate.

Design Documentation

The consultant will develop and maintain design documentation available for review by the Senior Technical Officer
(Essential Services).

The Senior Technical Officer (Essential Services)) shall be notified in writing in circumstances where the consultant
considers that "the deemed to comply" fire safety design solution as presented in the BCA should be replaced by a
"performance based" solution. Such notification is to include details of the methodology associated with the proposed
solution.

Design Coordination

Particularcareistobetakento ensure coordination ofall otheraspects ofthe projecteg plumbing, data cablingetc. in
the context of safe and practical operational and maintenance accessto all fire services elements.

Some particular USP requirements are listed as follows:-
[ Theseparation of fire services in relation to electrical services shall be such that the risk of damage from the
contents of the plumbing shall not be a possibility.
0 E.g.sanitaryplumbingpipesarenottorunwithinswitchroomsandelectricalrisershafts.
0 E.g. Fire sprinkler pipes are not to run in the substation room directly above the 1 IKV
switchgear. Etc.
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0 E.g. the fire pump room is not to be located directly above the substation or main switchboard

roometc.
[1 The consultant shall ensure that his design and associated documents draws the attention of builders/
installation contractorstorelevantoperational issues to be considered inthe execution of the buildingworks:

0 Maintainofthepowerinany sectionwhere the building isnotupgraded ormodified.

0 Appropriate protection of switch room equipment against dust, water etc... during the duration of
the project

0 Ensure that all fire alarm protection is in working condition in the section of building where no
upgrading is undertaken.

Design Concepts - General Description of USP's Fire Alarm Networks

General Description of the Gardens Point campus Fire Alarm Network

The Site MainFireIndication Panelisa Simplex4100 Series FIP.Itis situated in R block Fire Controlroom adjacent
to the main entry to the campus.

The main FIP is connected via University communications cabling to the Central Monitoring station located at the
Kelvin Grove campus within A block.

All building FIP's are connected via University communications to the Site Main Fire indication board

General Description of the Kelvin Grove campus Fire Alarm Network

The Site Fire Indication Panelisa Simplex 4100 Series FIP. Itis situated within theunder croftareaat A block near the
main entry to the campus.

The main FIP is connected via University communications cabling to the Central Monitoring station located at Kelvin.
All buildings FIP's are connected via University communications to the Site Main Fire indication board.

Creative Industries precinct

TheSiteFireIndicationPanelisaSimplex4100Series FIP.ItissituatedwithinZ1 adjacenttotheLaBotte Theatre
near the main entry to the campus.

The main FIP is connected via University communications cabling to the Central Monitoring station located at Kelvin.
All buildings FIP's are connected via University communications to the Site Main Fire indication board

Design Concepts
All Fire Alarm Systems shall be Fully Addressable and fully Networked into the USP fire alarm system.

All fire alarm systems shall be arranged so that in the event of an alarm condition existing in any protected zone,includingthe
operationofamanualpushbuttonalarm,thefollowingfunctionsshallbeprovided:
[ A fire shall be automatically detected.
[ Illuminate anindicator light for the relevant circuit on the sub FIP control panel.
[ Illuminate an indicator light for the building at the Main Fire Panel.
[0 Illuminate an indicator light for the building on the main site mimic panel
0

Transmitan alarm signal to the Fire Brigade Watch Room viathe Main Fire Indicator Panel.
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[J Transmitan alarm, Fault and Isolate signal to the Central Monitoring Station located at the Kelvin Grove
campus via the main campus FIP.

Energize alarms.

Shut down any ventilation systems.

Operate smoke doors, fire doors, fire dampers etc.

Transmita fire alarm signal to the stair pressurization system.

OO0 od

Shutdown the gas installation within the building

TheFire Alarm System shall also incorporate an emergency warning and Communicationsystemto AS2202- 2, including
warden inter communications points and public address facilities, or a single zone two tone fire warning system to
AS2220 tones along with auto position and PA facility with microphone. The type of system selected shall be
Quintrex QE90 or equivalent as approved by USP's Senior Technical Officer (Essential Services).

30.9 Equipment Selection & System Design Requirements

Preferred Equipment
USP's Senior Technical Officer (Essential Services) shall be consulted regarding equipment selections. USP has a
number of brand/ model specific selection criteria as detailed:
[l FireIndicator Panel (FIP) Preferred FIP Simplex4100/4120 Network (Fully Addressable)
Emergency Warning and Intercommunication System. Preferred Quintrex QE 90
Detectors (Simplex True Alarm)
Addressable Manual Call Points (Ampac CQR key re-settable)
Bells
SystemsforHazardousLocations
FireHose Reels Tyco Fire Master

OO0 o0oo-dod

Fire Extinguishers

Panel Equipment Allowance should be made for surface mounted or semi-recessed panels especially
refurbishmentjobs. Panels shall comply with AS4428.1 inadditionto AS1670.

Clearance A newly installed fire panel must comply with AS 1670.1 and also be mounted a minimum of 50 mm
above a floor.

Adequate storage facilities shall be provided within the FIP for storage of lamps, detectors logbooks etc and As-
constructed drawings and manuals.

All sub fire alarm panels shall be totally enclosed suitable for recessed wall mounting in the position approved
by the University's Senior Technical Officer (Essential Services). The Fire Indicator Panel will be mounted in a
dustproof sheet metal case suitable for surface mounting.

Battery location within the FIP should be treated to render corrosion proof.

A break glass manual call point (keyreset-able,(assuppliedby Ampac)willbeinstalledinthelowersection of the
FIP door or in the near vicinity of the indicator panel.

A Red Strobe light shall be installed adjacent to the FIP to indicate FIP location to the QF&RS
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Where Magnetic Hold open devices for doors are required, wall or floor mounted magnets shall be used
incorporating a release button, with standard door closers fitted separately. Combination door closers and magnetic hold
open units will not be allowed to be installed without built in release buttons. (Remote releases preferred.)

Location Diagram shall be on engraved traffolyte and shall indicate all fire zones, exits, isolation valves and fire
equipment locations. Prior to engraving the proposed location diagram must be presented to the USP Senior Technical
Officer (Essential Services) for approval before installation.

Electrical/ Communication Systems Notes

[0 Externaldoorsonpanels(otherthanthe FIPcasinganddoor)shallencloseallswitchesandswitches

[J  Allautomatic fire alarm systems shall conform to AS 1670.

00 Allwiringshall be colour coded and outgoing cables shall be made offto aterminal strip.

[0 Non latching "brigade isolate" switch shall be provided with all fire alarm panels if required. (Rotating
or other type switches shall not be installed)

[ Anindicatorshall also be provided on the brigade side of the brigade alarm transmitter to show that analarm
wouldhavebeentransmitted hadthe "brigadeisolate" switchnotbeenoperated.

[0 Allfireindicator panels shall have a Liquid Crystal Display on the front ofthe Fire Paneland LED
indicators on each zone. Each zone will have switches forindividual isolation.

[J Provisionistobe made for connection to and appropriate labelling and illumination of existing mimic
panel

[J Provision isto be made for connection to the Central Monitoring station located at the Kelvin Grove campus.
Indication of Fault, Isolation and Alarm mustbe indicated at this location.

[0 Surge Protection shall be installed external to the FIP

[ Ifbrigade connections are not available the indicator panel shall be provided with space for a code transmitter
(PPU) End of line equipment will operate in conjunction with the fire brigade centre's watch room equipment
which

Contractor/ Installation Notes

[1  Allworkto be carried out on the master panel and mimic shall only be completed by the incumbent University
Servicing Contractor.

[0 All equipment connected to the University telephone system shall have a current ATC Permission
Number/Austel PermitNumber.

[J A 003 key shall also open these external doors only.

[0 Alllocks and key switches to be keyed to 003-fire service key.

(1 All circuitry and equipment including detectors and MCP shall be thoroughly tested to the satisfaction
ofthe University's Senior Technical Officer (Essential Services).

[J  Automatic fire alarm installations and alterations, will not be regarded as complying with this standard
unless the installation is carried out by the

[0 manufacturers of approved automatic fire alarm equipment or by a contractor specially authorized by such
manufacturerforthe purpose,inwhichcasethecontractormustalsobeapprovedbythe University.

[1  Allredundantandobsoleteequipmentandwiringmustberemovedbytheinstallationcontractor.

[J Theinline jointing of cables will not be permitted within cable runs

299|Page



USP — Estates & Infrastructure Design Standards and Guidelines version 2 November 2023

30.10 Preferred Contractors

The following companies are listed as preferred contractors who may be employed by the University of the South Pacific
to undertake fire protection installations:-

[0 Wormald Australia (Fire) Pty Ltd (Tyco)

[0 Diligent FireProtection

[0 Johnson Controls
Theinstallation contractorshall provide evidence in writing (a certificate showing registration Numberetc.) showing that
the company is duly registered with the Fire Protection Contractors Registration Board of Queensland and be
registered with the BSA. Only Contactors registered to these Boards shall be permitted to work on fire systems
throughout USP.

Other contractors being considered for the installation /modification of any fire system within USP must have the
approval of USP prior to any contact being awarded.

30.11 Emergency Warning & Communication Systems

Allemergency warning and communication systems shall comply with A.S.2220-2,1989. These
installations shall include but not be limited to the following:

[J Public Address, Alert signal, Evacuation signal, and Warden Intercom system and floor phones as well as
visual strobes for the hearing impaired. A computer generated voice over message approved by the University's
Technical Officer (Fire Services). The voice over shall commence no later than 20 seconds after the audible
alarm has activated.

[ TheUniversity's Senior Technical Officer (Essential Services) shall approve all equipment locations.

[J The mainkey switch may be a multi position rotary switch with fault alarm only at the discretion of the
University's Senior Technical Officer (Essential Services).

[ FireServiceKeyrequiredforalldoorlocksandkeyswitchesshallbekeyedtothe 003-fire Service key only.

[1  The EWIS panel layoutshall be installed into a separate box to the Fire Alarm Panel.

[1 Both panels shall be located along side each other, in the agreed location and in accordance with the National
Building Codes or Building Codes of Australiaand the Fire Safety Regulations.

[0 WIP Telephones shall be installed within a steel cabinet (example provided by USP) when installed within foyer
areas or corridors. Wherever possible WIP telephones should be installed within secure areas e.g. Hose Reel
Cabinets.

30.12 Power Requirements

General
All fire alarm systems shall operate from a 24-volt battery with charger.

All alarm systems shall be compatible with University communications equipment for transmission to brigade. All
240-volt supply for Fire Alarm & Fire Evacuation panels shall comply with AS 3000 - Emergency Systems Section 10

Doors Clause 4.

All circuitry and equipment shall be thoroughly tested before and after installation.
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Wiring, Relays & Circuits
All wiring shall be of the size required by the wiring rules for the particular circuit with allowance made for voltage drop.
Minimum size of cables is as follows:
[0 AC/DCPower Supply Circuit 2.5mm?2
[0 Detection, Signaland Control 1.5mm?2
[J  Allwiring and cables shall have copper conductors unless otherwise specified. Except for MIMS cable,
all conductors shall be stranded.
MIMS cable or equivalent PVC insulated cable will be used for the following:-
AC/DC supply
Brigade Line
A/C TripLine
Stairwell Pressurization Control Panel Supply TPI and TPS cables shall be 0.6/1.0kV grade as
applicablein AS 3013. Insulation shall be V-75 grade.

OO oo™d

MIMS cables shall be copper conductor sheathed inaccordance with AS3187. All

circuits to be designed for fail-safe operation.

All relays shall be new. No second hand relays will be used.

Solid State control circuitsshallbeinindividual plug-incards foreasyreplacementof Defectivecircuits. One spare of
each type of plug-in card will be provided in the Fire Alarm Board.

Conduit & Ducting

All conduits to be concealed wherever practical and where conduit passes through damp courses, vapour barriers
and the like, damage to these surfaces shall be kept to a minimum and the surface restored to the satisfaction of the
superintendent. The minimum cover required for underground conduit should be 300 mm for communications cables
and 500 mm for power cables.

Minimum size 20 mm diameters shall be used for conduit.

Where conduits are cast in-situ into concrete they shall be installed in strict accordance with the requirements of

the superintendent. Where conduitisrequired underground, minimum 50mm grey shall be used with 500mm cover.
Thermal Detectors & Smoke Detectors

Smoke Detectors

All detectors shall comply with the current relevant Code. Smoke detection throughout USP shall be the preferred

optionthroughoutUSPbuildings. ThepreferredsmokedetectoristheSimplex True Alarm.

Thermal Detectors

In general Thermal Detectors shall be installed within areas where there is a likelihood of excessive dust or smoke

occurring e.g. - lunch rooms, kitchenettes, car parks, etc.

NOTE - ALL DETECTORS SHALL BE INSTALLED WITH INDICATING BASES
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Concealed detectors shall be installed using a Franco type bracket and shall be readily accessible for ongoing service
requirements and annual testing.

30.15 Portable Fire Extinguishers

Factors Affecting Selection
Physical factors, which affect the selection and need consideration, include the following:
[0 OnlyExtinguishers fitted with Brass valvesaretobeused, Plastic valves willnotbe allowedtobe installed.
[0 Choiceofanappropriate extinguishing mediumto protectagainstthe type of fire most likely to occur
[0 Sizeand mass of fire extinguisher and the ability of the user to carry and operate it
[0 Effectsofadverseenvironmental conditions onthe fire extinguisher and its support fixture
[ Possibility of adverse reactions, contamination or other effects of an extinguishment on manufacturing
process or other equipment.

[0 Possibility of winds or draughts affecting the distribution of the extinguishment

Location of Portable Fire Extinguishers

The location of each portable fire extinguisher shall comply with section 3 of AS 2444,

AS2982, the National Building Codes or Building Codes of Australia and also at the discretion of the
University's Senior Technical Officer (Essential Services).

Distribution of Portable Fire Extinguishers

Ingeneral, thedistributionofportablefireextinguishersshallbeinaccordance withthehazardclassification ofthe areatobe
protected. (See section 4 AS 2444). Provide sufficient extinguishers of an appropriate type throughout the building with
regard to the hazards that can be expected in the various areas. In general the followingextinguishersshouldbeused for
standardizationandshallbeprovidedunderthecontract.

Application Type Size
General office areas Dry Powder (ABE type) 2.5Kg
Commercial Cooking Areas Wet Chemical 7.5 Litre
Computer Laboratories CO2 3.5Kg
Plant Rooms Dry Powder (ABE) 2.5Kg
Fume Cupboards Dry Powder 5 b Rating
Designated Exits Dry Powder (ABE) 45Kg
Adjacent each fire hose Reel cabinet Dry Powder (ABE) 45Kg
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30.16 Air Conditioning & Ventilation Systems

HVAC System Design/ Installation Notes
The requirements of AS 1668 must be applied as appropriate.

Trip Relays

The HVAC System designer/ installer is responsible for providing an appropriate trip relay/s in the mechanical
services switchboard suitably interfaced with the fire system to provide appropriate mechanical services shutdown
functions.

Optical Probe Type Smoke Detectors
Shall be installed on the discharge side of each air filter, and at the ends of every zone where there is a return airshaft
or plenum

Smoke Spill Shafts

Shall not contain supply air ducts, except in buildings fitted throughout with an approved sprinkler system and having
the spill air contained in ducts having a suitable fire resistance rating. Fire isolated ramps, Stairways or passageways
shall not be used as plenums.

Liquid Adhesive Coatings

The flashpoint of liquid adhesive coatings for air filters shall be not less than 160 degrees when measured in accordance
with ASTM D92.

Motorized Dampers

Eachmotorized damper and associated control gear shall be constructed and installed such thatit will retain its capacity to
function in the smoke spill made with a spill air temperature of 200C at the smoke spill fan for a period equal to the fire
resistance rating of the shaft.

Fire-Resistant

Floor Ceilingand Roof-Ceiling Structures Ducting shallnot be installed in the space above asuspended ceiling that forms
part of a fire-rated floor-ceiling or fire-rated roof-ceiling construction, unless the fire resistance rating includes the
presence of ducts.

Electric Duct Heaters
Shall comply with AS1668-Part1 - Casing of electric duct heaters is required to be internally insulated.

Duct material
A fusing temperature of not less than 100 degrees is required in materials used for ducting, flexible connections,
duct coverings and internal linings.

Return-Air, Spill-Air and exhaust air systems

Systemsthatarerequired to operate as smoke spill systemsunder fire conditions shallbedesigned and constructedso
thattheirintegrity,uptothelimitsoftheirfireresistanceratings,asapassage forairand combustion products under fire
conditions will be preserved from the commencement of the fire-rating construction to the point of discharge.

303|Page



USP — Estates & Infrastructure Design Standards and Guidelines version 2 November 2023

Registers, Grilles and Openings
That are used for collecting smoke-spill shall be located in positions which avoid prejudicing access to fire isolated
stairways, fire isolated ramps and passageways.

Smoke Spill Fans and associated Equipment
Such equipment shall be capable of continuous operation when handling spill air at 200C for a period equal to the fire
resistance rating of the spill shaft.

Whenanair pressurization system isrequired toprotectafireisolated stairway,ramporPassageway from the entry
of smoke, such a system will comply with the following rules of AS 1668 Part 1 Section 6, Rules 6.2 to 6.4.

Fire Dampers

Shall be installed in accordance to AS 1682.2 and all duct work attached to a fire damper shall be held in place in
accordance to this same standard. All installed Fire Dampers shall be fully accessible by the provision of access ports
located adjacent to the relevant Fire Damper and signed to identify the concealed Fire Damper.

30.17 Sprinkler Systems

All sprinkler systems shall conform to AS 2118-1999 and AS2941-1995.
Diesel pump batteries shall be cradled and harnessed in an approved manner.
A test facility shall be installed to the pump set to allow the accurate testing and reporting of cut in pressures.

A drainshall be fitted to pump systems and test facility and shall run to an appropriate waste. (Tank for water reuse if
possible)

Apressurereliefforthe pump as well as system pipe work shall beinstalled. Throttlevalve
tobeinstalledtoallow foraccurate flow readings.

All pumps shall be installed with Mechanical Seals only.

All Gauges shall be installed with a ball valve to enable the service or replacement of the gauge.

30.18 Fire Hose Reels
AllFireReelsaretobe36Metresinlength. OnlyFireMaster(Tyco)willbeused, Fast-FitorQuick-fitHose Reels will

notbe installed within USP. All Hose reels are to be installed with a Gate Valve fitted to allow the removal of the fire hose
reel for servicing and or replacement.
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Fire Hydrants - Location Signage

Centre Road Type
A red arrow painted on yellow reflective background with blue reflective indicator.

Footpath Type
Ablack HR on white reflective background fixed to a 500mm high upright post of 100 x 75 steel RHS and painted
red.

Door Signs
Refer to Section 18 Signage

Fire Booster Cabinets

All Fire Booster cabinets will be installed in accordance with AS 2419.1. Each Fire Booster cabinet will have installed within
adetailed Block Plan, which shall be water-resistantand fade resistant.

Signage - Refer to Section 18 Signage

Fire Doors

Signage Refer Section 18 9 (Signage)

[0 Arequired firedoorprovidingdirectaccesstoafireisolated exit,exceptadoorprovidingdirect accessfroma
sole-occupancyunitinaClass2or3buildingorClass4partofarequired smokedoor, on the side of the door
that faces a person seeking egress

[0 Afire door forming part of a horizontal exit and a smoke door that swings in both directions, on both sides of the
door

[J A door leading from a fire isolated exit to an open space, on both sides of the door. Upon the completion
of any fire door installation, a certificate of compliance and the correct tagging of the door must be completed
andissued to USP inaccordance with AS 1905.1.1997

Information for Hearing Impaired Persons
Refer AS1428.4 for application, for tactile information.

Emergency warning Strobe Lights shall be installed within all teaching spaces and lecture theatres throughout
USP. The approved strobe light unit is Redback Dual Strobe model S5424 supplied by Inertia or Altronics.

Whenactivatedthestrobelightshallindicatethe Alertand Evacuationmodesofthealarmwarningsystem.
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30.23 Passive Fire Protection
USP's preferred Contractor for all Passive Fire Installations is Touchwood Fire Doors.

Fire Stopping of wall / floor penetrations

Topreventthespread offlameand smokespreadintheeventoffire, all penetrationsthrough firerated wallsandfloors
mustbe sealed withaapproved fire barrier. The USP approved product foruse within USP buildings is KBS Mortar
Seal or similar. No other product may be used without the written approval of the University's Senior Technical
Officer (Essential Services).

HDPE Pipe Fire Hazard— Where HDPE pipe isto be used and is located within 1.5m of an energy source, it must be
fire rated to a FRL of -/30/30 to prevent the fire spread of ignited droplets to other fire compartments. This fire
ratingisinadditionto firecollars at floorlevel. Thereason forthe fireratingis explained below:-

[0 Ifinstalled inthe vertical plane and the material is ignited by a local external energy source, fire spread will
occur on lower floors due to choke collars not responding quickly enough to burning HDPE droplets, thus
remote spot fires will result in other fire compartments.

[ Ifinstalled in the horizontal plane and the material is ignited by a local external source, fire spread will occur
throughout the fire compartment by way of flame spread along the HDPE surface. Multiple fire starts will
be caused by burning droplets.

Contactthe University's Senior Technical Officer (Essential Services) forapproval ofthe proposed firerating method.

Applicable Codes and Standards
[0 Allwork to be completed in accordance to AS4072.1 1992 and these guidelines
[J Control joint fire stopping in accordance with 4072.1 1992
[0 Servicepenetration fire stopping systemsto BCA Section C3.15 and specificationC3.15
[0 Fire Resistance tests of building elements AS 1530 Part 4

Ensure that all penetrations to the Works and perimeters to fire walls are stopped to the required FRL. The work shall
include butnot be limited to the following:

[0 Floorcontrol joints: Provide fire stopping to control joints to FRL -/120/120.

[0 Wallcontrol joints: Provide fire stopping to joints to the FRL on the drawings.

[ Penetrationsto FloorSlabs: firestoppingtoallconcreteslabs, excludingslabongrade. Fire-stopnew penetrations
to FRL -/120/120. Fire-stop the floors on any non-fire rated ducts at each and every floorlevel. The floorsofany
firerated firerated ductsarenotrequired to be fire stopped, excepting the bottom and top level of the duct. The
walls of the fire rated duct shall be fire stopped throughout the length of the duct.

[0 Penetrations to firerated walls: Fire stop all penetrations to the required FRL indicated on the drawings.

[J 4+/- Smm should be allowed for vertical movement at the isolation joint (10mm in total)

[ +/- 10mm should be allowed for horizontal movement at the joints, however about 70% of this movement
islikelyto occurinthe first 9 months afterinstallation (20mm in total).
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Inspections
Contractors are to conduct inspections and carry out remedial works and certify fire-stopping systems using these
guidelines.

The inspector must be froma licensed company registered with the BSA in the appropriate Category for this type of work,
i.e. Passive Fire Equipment / Wall and Ceiling Linings. Details and proof of licensing must be provided to USP before
the Contractor is able to commence works.

The Company conducting Inspections and certifying works must also provide details and proof of their current
Public Indemnity Insurance Policy.

The nominated persons carrying out the inspections must provide details of their experience in the field of fire stopping
installation and must be a competent person as defined in the Standard Building Regulations and Building Act.

Documentation required by USP on completion of the inspections is to be completed in the following manner and
be in the format as suggested by A.S. 4072.1 (see fig 1.).

On completion of each area of work submit to USP, a penetration schedule in the form appended identifying each
penetrationaccordingtotheSpace DesignationNumberfromthecontractdrawings,seefigurel.
[ Floorplans indicating fire compartments and fire wall locations
[J Record drawings (as constructed plans) showing each area referred to in the Penetration Schedule The
penetrationscheduleistobecompletedandreturnedand willbecomepartofthe Operation and Maintenance
manuals. REFER AS.4072.1
[0 Proformadrawing and schedule available from USP.
[0 Format2setsofdrawingsinauto cad formatand 1 setofhard copy drawings, forarchiving.

Details of the information required under the headings on these forms are as follows:

Floor/ level
The actual floor or level the penetration is on. E.g. Basement, Ground etc. Floor plans are required to accurately
indicate the location of all fire walls & compartments.

Penetration No.
Theexactlocationofthepenetrationinconjunction with the correspondingnumberonafloorplan, see figure 1. Also
see attached sample of identification label (figure 3)

Penetration Type
Thepenetrationsize and element of construction through whichthe penetrantis passing. E.g.300x 300 penetrations
throughconcrete.

Wall, Floor, Ceiling

Allpenetrations will be listed according to the side appropriate to the type, location and size appropriate to the Fire Rated
barrier, i.e. if the barrier is sealed with a mortar system in the slab it will be a floor penetration, if it is sealed by
a product being mounted to the underside of slab it will be a ceiling penetration, if sealed at the wall it obviously
will be listed as a wall penetration. To show the placement of the penetration, W, F, C to be used.
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FRL: Structural Adequacy, Integrity, Insulation.
Details of the actual fire rating the barrier shall give once completed with regards to the element of construction.
E.g.-/120/120 0r-/120/.

Service description size x no. of the actual number of, size and type of services in the penetration. E.g. 2 x 150mm copper
pipes, 6 x 10mm electric cables, 65mm PV C pipe or similar description.

Treatment Code

This is to show the actual products or system that has been or will be used to protect the penetration.

E.g. fire collars or mortar system. If a product or system cannot correctly protect a penetration or system (with the evidence
of compliance) USP must be informed immediately.

THE USE OF FIRE PILLOWS IS NOT PERMITTED BY USP.

Test Report Ref.
The actual test report or assessment number given to the product or system by the appropriate testing or assessing
authority. E.g. NI. 1189 or C91624.

Installation

Theinstallermustbeholdalicenseregisteredwiththe BSA intheappropriate Category forthistypeofwork
i.e. Passive Fire Equipment/ Wall and Ceiling Linings. Details and proof of licensing must be provided to USP before the
Contractor is able to commence works.

The standards to which the products are to be tested are AS1530.4 & AS4072.1 or assessed to these Standards.
Standards from other countries can also be used as long as there is proof of evidence of compliancegivenbythe
appropriateauthorities,e.g. CSIRO, SSL oranappropriately qualified fireengineer.

A competent person as defined in the Building Act and Standard Building Regulations must carry out installation
of the products and systems. Evidence of the installers' experience in installing Passive Fire Systems must be
provided to USP before commencement of installation of works onsite.

Installation of the barriers must be carried out strictly in accordance with the documentation provided by the product
manufacturers and or the approval documentation showing drawings ofthe tested prototype.

On completion of each fire system there will be a label fixed to the substrate close to the penetration) not located on the
floor).It is labelling to identify each penetration from the contract documents. In relation to floor, ceiling and wall
penetrations where there are adjoining rooms this label will be fixed to both sides of the substrate. (See fig 3 for sample
label).

THE USE OF FIRE PILLOWS IN PENETRATIONS IS NOT PERMITTED BY USP

A competent person as defined in the Building Act and Standard Building Regulations must carry out installation
of the products and systems. Evidence of the installers' experience in installing Passive Fire Systems must be
provided to USP before commencement ofinstallation of works on site.
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Materials

Material Safety Datasheetsonallmaterialstobeusedintheinstallationaretobesuppliedto USP.
Ensure materials have not exceeded their shelflife when used.

Only asbestos free materials are to be used.

In fire conditions materials are to be Non Toxic.

Non corrosivematerials.

Supply ventilation for non-aqueous solvent cured materials.

Install materials at a uniform density.

Maintain cableseparation.

Fire stopping materials exposed to view must be finished to a uniform condition.

Only currently tested and approved products to be used.

Provide Fire Stopping capable of supporting the same loads as the surrounding element or provide structural

Y Y A A A

support around the opening.

Preparation

[1  Loose or damaged barriers must be removed and replaced.

O

Protection ofadjacent surfaces from damage arising from installation of new barriers. New barriers must be
protected from damage arising from other works.

Removeallmaterialsthatdonotsatisfy therequired FRL and prepare fornew installation.

Cleansubstrates ofdirt, dust, grease, oil etc. whichmay affecttheadherence ofthenewproductsto the substrates.
Install backing rod or damming material to arrest liquid material leakage.

Labelling of penetrations/ identification

Labellingofpenetrationsistobecarriedoutwhencompletedby Contractor (seefig3 forsample)

Label penetration after inspection to indicate adequacy.

Provide sample of labelling to be used with the same number label on both sides of the new

I Y O A |

installation.

O

Toensure the identification will remain for years the labelling will be offthe floor.
[0 USPnumberingsystemwillbetheonlyacceptableformofidentificationi.e. Campus,Building, Level,
Penetration number and location. E.g. GP/ 120/07/0001/W.

Certification — Passive Fire protection

Theactual inspection to certify existing or new works must be conducted by a Contractor who is alicensed to certify under
the BSA requirements. This requires the certifier to hold a license in the field of Passive Fire Equipment/ Walls and
Ceilings and hold current Public Indemnity Insurance. Evidence of both must be provided to USP prior to
commencement of site works.

Submit approval documents from the authorities as evidence of compliance, in the absence of documentation
the work shall be deemed to be not in accordance with the contract and be subject to rejection.
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As further form of evidence of compliance a numbered certificate will be issued to USP stating the each barrier has
been installed in accordance with the tested prototype or with the assessment or opinion written by the appropriate
authority as described inthe installation section of these guidelines.

Any penetrants or penetration that are not able to be fire rated must be bought to the attention of USP as soon as it
becomes evident this is the case.
Oncompletionofeachareaofworksubmitto USP (to USP formatondiscinautocad format) forarchiving:
[J A penetration schedule in the form appended identifying each penetration according to the Space Designation
Number from the contract drawings (see fig 1)
[ Floorplans indicating fire compartments and fire wall locations
[0 Record drawings (as constructed plans) showing each area referred to in the Penetration Schedule The
penetrationscheduleistobecompletedandreturnedand willbecome partofthe Operation and Maintenance
manuals. REFER AS.4072.1

Proforma drawing and schedule available from USP.

30.28 Commissioning

The installation contractor will be responsible for the costs associated with the engagement of a Commissioning
Engineer to program and commission the system at the conclusion of the project. Generally USP's incumbent
maintenance service provider will be nominated for this activity. USP's current maintenance contractor is
SIMPLEX International.

In the event that USP's maintenance service provider becomes the installer of the fire system, another service
provider may be selected by USP to provide commissioning services.

30.29 Emergency Evacuation Information

Evacuation Sign Standard

The USP Evacuation Sign Standard ensures a consistent “look and feel” for all USP evacuation signs. The standard
also complies with the Building Fire Safety Regulation 2008 and the Fire & Rescue Service Act 1990. The
evacuation sign AutoCAD template, samples and standards document can be requested by emailing
fm_records@USP.edu.au

Responsibility for Evacuation Sign Design and Installation

“The principal consultant will prepare Evacuation Plans for the project in accordance with the USP standard
formatting available from; fm_records@USP.edu.au and will liaise directly with the USP Emergency Response
Coordinator as required (to determine assembly points). Evacuation plans will be prepared as part of the tender
documentation, updated at practical completion and then provided to the contractor to install (this will ensure
full compliance for the issuing of the Certificate of Classification by the building certifier). In addition to this
‘As Constructed” EVAC plans will also be provided by the principal consultant as part of the O&M manuals
(including the AutoCAD files).”

The above statement is also repeated in the following documents:

[0 Terms of Reference for Principal Consultant (Major and Minor works)
[0 Terms of Reference for Superintendent
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[J Terms of Reference for Project Manager
[ Preliminaries for Building Contractor

30.30 Drawings and Operating & Maintenance Manuals

Acopyoftheappropriate as-installed drawingsmustbelocated inthe fire panel. Documentation
requirementsaredetailedin Section40 Documentation.

30.31 Maintenance

Allasset categories as per the listin Section 40 "Equipment lists/asset registers" to be barcoded or signed as per the Asset
Register ID numbers. It is the contractor’s responsibility to liaise with USP to ensure that adequate details for this
requirement are entered into the Excel template files and produced at or before practical completion. Consult with USP
asto sign size, material etc.
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31 Fume Exhausts & Fume Cupboards
31.1 General

All fume cupboards shall be of the single-sided type of proprietary manufacture and proven design. The fume
cupboard installation shall be designed, supplied, installed, tested, commissioned and maintained to therequirementsof
AS/NZS2243.8incorporatingprojectspecific/userdefinedoptionsasnoted:
[0 Materials of constructionchosenin consultation with the Users, perthe optionsof Table 32B
[ Fumecupboardsizeschoseninconsultation with the Users, inaccordance with Clause 32.2
[ Services within the fume cupboards shall be as nominated by the Users, inaccordance with the options of
Table 31B;
[0 Where fire retardant GRP (glass reinforced plastic) fume cupboards are required, these shall conform to
manufacturer's standard sizes.

31.2 Cupboard Support
Fume cupboards shall be mounted on a purpose built powder coated galvanised steel frame with adjustable stainless steel

feet to match the requirements for Laboratory benching. Height of the working surface shall match the laboratory
benching.

31.3 Infill Panels

Infill panel/s shall be provided between the top ofthe fume cupboard and the ceiling to conceal services connections.
Infill panelsshallbe fabricated from materials similarto that ofthe fume cupboard exterior.

Access to services above the fume cupboards shall be provided by provision of access panels within the infill panels or
removable infill panels.

314 Scrubber

Where nominated in the Project Brief or required by Users, fume cupboards shall be provided with a fume scrubber.
Fume scrubbers shall comprise a combination scrubbing and mist eliminator section mounted directly to the outlet ofthe
fume cupboard above the chamber, and incorporating eliminator pads and spray jets. The scrubber shall be
constructed of PVC or fire retardant GRP.

Scrubbers shall use recirculated neutralising solution and shall incorporate a storage tank of adequate size located in a
suitable cupboard beneath the fume cupboard chamber, together with the pump, automatic bleed, and make-up
connection. A PVC spillage tray shall be provided beneath the neutralising tank with raised edges to contain any

accidental spillage.

Adequate service access including visual inspection panels shall be provided for the scrubber.
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The fume cupboard exhaust fan shall be of the centrifugal type constructed of PVC and of approved design and

manufacture. Fibreglassorstainlesssteel(316)fabricationmaybesubmittedasanalternative.

Allmetal parts (including shaft) which may be exposed to corrosive fumes are to be completely covered with PVC.

Adrainconnectionistobefittedinthebottomofthefancasing. PVCdrainsaretoberunfromeachfantoa waste point
suitable for discharge of chemical waste.

PVC Ductwork

Ductwork shall be constructed from grey, pressed unplasticised rigid polyvinyl chloride (PVC) sheeting, heat formed to

therequired sections. Extruded PVC pipe may be used for circular ducting.

Allductwork joints shall be PVC heat welded or flanged and bolted using stainless steel bolts and nuts. Welds shallbe V-
type,usinghotairweldingequipment;onerunof3 mmthickweldingrodshallbeusedfor3mm and4mmmaterialand3
runsof3mmortripleweldingrodformaterial4.5mmorover. Weldingshallbein accordance with AS/NZS 1477.

PVC Ductwork shall be constructed in accordance with the following Table:

Table 32A - PVC Ductwork Construction

Circular Rectangular Minimum Stiffening of Rectangular | Flanges (mm)
Duc | Duct PVC Ducts (mm)

t Dia. Longes | Thickness

(mm) t Side (mm) (mm)

up to 400 3 None 25 wide x 4 thick

410 - 600 410 - 600 3 None 30 wide x 6 thick

610 - 750 610 - 680 4.5 None 40 wide x 6 thick

750 - 900 690 - 750 5 None 40 wide x 6 thick

910 - 1200 760 - 1050 6 None 40 wide x 8 thick

1210 - 1500 1060 - 1300 6 40 x 6 on edge every 600 40 wide x 8 thick

1510 -2100 1310 - 1800 6 50 x 6 on edge every 600 40 wide x 10 thick

Discharge ducts shall be of 316 spiral welded stainless steel, UPVC exhaust stacks should be considered, and shall be
suitably supported using stainless steel guy wires or alternative methods, to the approval of USP Project Engineer

(Mechanical).
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31.7 Gas Services

Laboratory gas services to fume cupboards shall be installed in accordance with the requirements of AS/NZS 2243.8. All
fittings shall be of Broen manufacture (check type of fitting in Section 20 Special Requirements for Laboratories)

complete with integral Ballofix isolation valve.

Valve handles shall be of epoxy coated brass. Outlets and valve handles shall be colour coded to International
Standard DIN 12920: 1995-10 recommendations.

31.8 Electrical

The power supply to the fume cupboard for the fan, scrubber, light and control system shall be from a dedicated fume
cupboard Switchboard, labelled accordingly. A separate power supply shall be brought to the fume cupboard from the
appropriate Electrical DB to supply GPO's.

31.9 Controls

Refer AS/NZS 2243.8
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32 Building Management System (BMS)
32.1 Scope

This section of the design standard outlines the University's minimum requirements for the Building Management
System (BMS). Alterations and additions to the BMS shall be fully compatible with the existing INET seven Direct
Digital Control systems as supplied by Schneider Electric. The supply, engineering, commissioning and
maintenanceofanynew BMSequipmentshallbecontractedto SchneiderElectric

All new installations shall be provided with full BMS control, alternative controls shall not be used without written
instruction from the Director, E&I or nominee.

32.2 Consultation

There shall be close collaboration and coordination between the consultants and USP's Property & Facilities Department
technicalstaff(Engineering Services Section)toensure compliancewiththisdesignguidelineon a project specific basis.

The Consultants will be required to attend documentation reviews with 'Engineer Services Section' staffat the following
key stages:

At completion of schematic design

At 90% completion of tender documentation

On completion of 'draft' BMS graphics pages; prior to commissioning

The consultations are regarded as mandatory project milestones and will be validated in the form of a
Project/Consultants Meeting minuted by the Project Manager. The number of reviews will reduce to two for smaller
projects where schematic design and development of tender documentation became an integral phase and the second
review will review draft graphic pages. The Consultant will contact 'Engineering Services Section'staffand arrange
reviewmeetingsinatimelymannerandshall submitacopyofallrelevant review documents atleast 5 working days prior

tothe scheduled review meeting.

The Project Manager will issue a current list of USP's technical contacts to consultants at the inaugural
Project/Consultants meeting.

32.3 Installation Practise

Consideration ofall sections ofthe USP Design Standard Guidelines must beundertaken when designing BMS
installations. In particular:

Section20 Special Requirements for Laboratories
Section22 Videoconference Facilities
Section23 AV Standards for USP Classrooms and Lecture Theatres
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Section24 AirConditioningand Ventilation
Section28 Communications

Section29 Lifts

Section31 Fume Exhausts & Fume Cupboards
Section33 IdentificationScheduleforPlant& Equipment
Section40 Documentation

AllBMS installation worksare to be carried outina tradesmen like manner by suitably qualified personnel and must
comply with AS3000,the ACA Cabling Provider Rulesand USP Electrical guidelines.

Allcablesaretobeidentifiedatthe fieldand controller as perthe standard Inetseven Direct Digital Control system cable
numbering system using USP approved cable numbering materials.

Only cablesthatarecompatible withtheexistingINET seven Direct Digital Control system shallbeusedin the
installation.

Adequate space must be provided into new enclosures for future cable entry.

Commissioningpointlistsmustbeavailableatcontrollerenclosures and keptup to datethroughoutthe durationofall
projects. At the completion of all projects an up to date installation point lists must at be available at controller

enclosures.

32.4 'Standard' Graphic Page Formats

Additions and alterations to the BMS graphic interface shall be compliant with the current BMS default graphic
page format.

Please refer to Appendix 32.4 BMS Examples of Standard Graphic Pages for further information on 'Standard'
Graphic Page Formats.

32.5 'Standard' Control Strategies - Function Descriptions
'Standard' Control Strategies - Function Descriptions shall be compliant with the current USP Property & Facilities
Operations 'Engineer Services Section' BMS control strategies. A notes link shall be supplied on the BMS graphic

interface providing a written functional description of the control strategy adopted for each specific part of the project.

Please refer to Appendix — 32.5 BMS Specifications for further information on 'Standard' Control Strategies -
Function Descriptions.
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32.6 'Standard' Control Strategies - Programming Details

'Standard' Control Strategies - Programming Details shall be compliant with the current USP Property & Facilities
Operations 'Engineer Services Section' BMS control strategies. A notes link shall be supplied on the BMS graphic
interface providing a flow chart description of the control strategy adopted for each specific part of the project.

Please refer to Appendix — 32.6 BMS Programming Details for further information on 'Standard' Control
Strategies - Programming Details.

32.7 Ventilation Fans

General Ventilation Fan
Start fan according toa BMS adjustable time schedule. Ifthe fan (e.g. toiletexhaust) alsoruns withan AC unit, then
interlock the exhaust with the AC unit's enable signal.

Thermostatic Ventilation Fan
Cycle fan to maintain room temperature within the specified band.

Refrigeration Plant Room Fan

Fan shall run continuously and be controlled via local ON/OFF switch. Monitor the status via an Electric Current
Switch and raise an alarm if the fan fails.

32.8 Under Ceiling FCU & CHW Ceiling Cassettes

Fan cool units shall be supplied with 0-10Volt DC modulating Chilled Water Valve and integral 24Volt control forBMS
interface.240 Voltcontactsforunitheaterand fanshallbewiredtoaseparatedterminalstripin the unit.

Common fan start/stop, heater start/ stop, chilled water valve control, Temperature Sensor and push button, may be
used to control asingle room that is served by multiple fan coil units.

Provide a BMS adjustable time schedule to enable unit start/stop, start unit when push button is pressed. When
button is depressed outside of the time schedule, run unit for two hours. Sense room temperature and either control

the chilled water valve or cycle the heaters cycle to maintain set point. Modulating chilled water valves mustbe
used wherethe CHW flowis greaterthan0.21/s.

32.9 Air Handling Units

General: - CO2 control
In the following descriptions, the following may be applicable:

Carbon dioxide control: Provide a CO2 sensor in the return air to modulate return air and outside air dampers to
maintain CO2 level between 600ppm and 900ppm using proportional control.
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Economy cycle and CO2 control: High signal highest signal to modulate dampers.

Single Zone

Provide a daily time schedule for unit enable and shutdown, start unit when push button is pressed. When button is
depressed outside of time schedule, run the unit for two hours. Sense room temperature and either modulate the
chilled water valve or cycle the heaters cycle to maintain set point.

VAYV Air Handling Unit

Provide a daily time schedule for unit enable and shutdown. Start unit when occupancy is established via local
pushbutton. When button is depressed outside of time schedule, run the unit for two hours. High signal select VAV
cooling demands and reset supply air temperature set point between 12C and 24C as maximum cooling demand
varies from maximum to nil. Modulate chilled water valve to maintain supply air temperature set point. Modulate
supplyfan VSDtomaintainsupplyairstaticpressureatsetpoint.

VAV

Enable each VAV box when occupancy is established via local pushbutton. When button is depressed outsideof
time schedule, run the unit for two hours. Sense room temperature and either the VAV damper modulates between
minimum and maximum positions orcyclethe heaters cycleto maintainset point. Disable VAV box shut when zone
isunoccupied.

Face and Bypass

Provide a daily time schedule for unit enableand shutdown. Start unit when occupancy is established via local
pushbutton. Whenbuttonisdepressed outside of time schedule, run theunit fortwo hours. Modulate zone face and bypass
dampers or cycle heaters to maintain zone set point. High signal select zone cooling demands and reset air off coil
temperature setpointbetween 12C and 24C as maximum cooling demand varies from maximum to nil. Modulate
chilled water valve to maintain air off coil temperature set point. Drive bypass dampers to the full face position
onunit shut down.

Single zone DX
Provide a daily time schedule for unit enable and shutdown. Start unit when occupancy is established via local

pushbutton. When button is depressed outside of time schedule, run the unit for two hours. Sense return air
temperature for monitoring only.

32.10 Primary CHW System
Sequence chillers up on rise in entering water temperature. Sequence chillers off on drop in return water temperature
andondropindrawn current(for centrifugal and reciprocatingchillers) ordrawnelectrical KW forscrew chillers. Drop off
figure for screw chillersisleaving water temperature +3C. Low signal select flow through each chiller. Modulate bypass

valve(s) to maintain lowest flow requirement. The CHW pump and CW pump shall be wired in parallel with the chiller
outputrelays and the DDC outputs.

32.11 Cooling Tower
For multiple cooling towers serving a common condenser water system.
For single speed fans, sequence cooling tower fans to maintain CCT entering chiller at set point.
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For VSD fans, modulate the first fan to 50% speed, then the next, etc. until all fans are running at 50% speed, then
modulateall fans simultaneously tomaintain CCT entering chilleratsetpoint. Unloadinreverse sequence.

For reciprocating and screw chillers, control fans to maintain CCT entering chiller 28C.
For centrifugal chillers, calculate ambient wet bulb temperature from ambient dry bulb temperature and ambient relative

humidity. Use ambient wet bulb [plus 3C as the set point for CCT entering chiller, within the range 0f29C to 20C (ora
figure recommended by the chiller manufacturer).

Condenser Water Pumps
Condenser water pumps shall be provided with a time schedule function to run the pump for chemical dosing. The

time schedule function shall be interlocked with the chiller staging software so this is a totally automated function and
fully user adjustable via the time schedule.

Secondary CHW Pumps

Modulate secondary pump VSD speed to maintain differential pressure at index run (in field, not the pump plantroom)
at set point.

Refrigerant Monitors
The PPM from each "Gastech" monitor shall monitor via the DDC and the reading used to generate a remote alarmand

pre-alarm. The DDC shall also monitor the fault relay from the detector. The detector alarm relay outputs shall be
connected to local sirens and amber strobes. The pre-alarm output shall be connected to local clearstrobes.

Immersion Water Temperature Sensors

All chilled water and condenser water immersion water temperature sensors shallbe TTS 10011 or TTS 10012.

HVAC Alarms and System Messages

Information sent to the BMS system alarm manager shall be limited to project specific requested messages only. No
other system points shall be message masked.

'Critical" and 'High Priority' alarms as identified in this section and amended on a project specific basis will be masked to
match the masking of the campus specific master BMS computer terminal. The 'Action' message associated with these
alarms shall bereviewed by USP'snominated technical representative.
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In addition specified 'Critical Alarms' will be interfaced with USP's CARDAX Security System to provide an
appropriate alarm message on monitoring equipment sited at USP's 24/7 Central Monitoring Station (CMS) located on
the Kelvin Grove Campus.

32.17 Electrical

Electric Power Meters
'BMS' monitoring of the outputs of Electric Power Meters will be detailed on a project specific basis.

Internal Lighting

BMS control of internal lighting shall be limited on a project specific basis.

For common areas such as foyers, corridors etc. provide a daily time schedule to enable and shutdown lighting. Start
internal lighting when occupancy is established via local pushbutton. Whenthe pushbuttonis pressed outside ofthe time
schedule, switch the internal lights on for two hours. The local distribution board will be provided with a rotary
AUTO/OFF/TEST switch for maintenance.

External Lighting

BMS control of external lighting shall be managed viaambient LUX readings from the local weather station. A Global
Lux Broadcast (GLB) shall be sent from PE cells at the local weather station to BMS controllers with External lighting
pointcontrol. A GLB Local Enable pointineach BMS controllerwill thenestablish operation of the specified lighting
circuits.

Turn on the GLB Local Enable when below the project specific minimum LUX set point and to TURN OFF when
above the maximum LUX set point. Minimum and maximum set points for each controller shall be established ona
projectspecific basis. Ifthe Global Lux Broadcast failsa GLB Reinforce Time Schedule referencing Sunrise/Sunset
shall be used to turn on the GLB Local Enable at Sunset and off at Sunrise to ensure standalone operation. The Local
Electrical Switch Board will be provided with arotary AUTO/OFF/ TEST switch for maintenance.

32.18 Lift Motor Room
Ventilation
Cycle fan is to maintain room temperature within the specified band. Raise alarm when temperature reaches
upperlimit.
Alarms

Waterlevelmonitoringviawaterlevel probe orcommon LMR alarm, inputfrom LMR control panel -raise high
priority alarm with message masked for FM Operations Master BMS computer terminal.

32.19 Energy Management Strategies

Global Temperature Reset
Incorporate USP's 'Global Temperature Reset' strategy.
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Chiller Supply Water Temperature Reset

Incorporate USP's 'Chiller' Supply Water Reset.

General Requirements

Air Conditioning -'Push to Enable' Buttons

This featureshallincludeagreenneonrunlight, the switchplateshalleaClipsal "CL12032VHWE'switch plate with
"CLI30N24GR'neon,and'CLI30MBPRWE!'bell press returnswitch. The afterhours pushbutton shall be engraved

as follows:
Top
Middle
Bottom

Labels

AC??.7ZONE?.?

RUN

PUSH TO ENABLE AIR CONDITIONING

Alltemperaturesensorsandpushbuttonsshallbelabelled toidentify thespecific A/Cunitand/orzone.

Input/ Output Schedules
Allcontrollerenclosuresshallbe fitted witharigidinternal documentholdertohouse the controllers points list.

Keys

All controller enclosures shall be keyed alike to 'L & F CL 331",

NetPlus Routers

The following IP address shall apply for all USP Inet 527 Netplus Routers:-

Location

IP

SNMP

Gateway

SNMP Name

Reference Host

131.181.156.1

Gardens Point

131.181.156.777

131.181.156.249

131.181.156.252

Kelvin Grove

131.181.157.277

131.181.157.8

131.181.157.252

Carseldine

131.181.158.777

131.181.158.249

131.181.158.252

LAN  Address
e.g. "four”

Graphics Development

Graphics page development shall be part of all new works or modifications to existing systems. Graphics page
structure shall follow the hierarchal document in the attached flow chart. Graphics page shall include but not be limited

to the following:

[0 Standard USP colours and font
[0 Time Schedule Icons for all plant with time schedules attached

[0 Common Time Schedule pages for each building
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CHW Valve summaries for each Chiller Precinct

Building Directory Links to Building on the same Chiller Precinct

Floor Plans complete with unit shading and zones

Separate graphics structure ofall Lighting and Power Metering graphics
The colour palette shall be restricted to 256 colours

O 0O -0god

32.23 Graphic Page Structure
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Documentation in the form of revisions to the Combined BMS Operation and Maintenance Manuals and a BMS

section for the mechanical Operation and Maintenance Manuals shall be part of all new works or modificationsto

existing systems. The Combined Operation and Maintenance Manual structure shall follow the hierarchal documentin

the attached flow chart. The documentation shall include but not be limited to the following:

Function Control Description to describe the operation of the plant in plain English.

Copiesofthe revised I/O Schedules for all of the following: DDC Enclosures, Mechanical O&M and the Combined

BMSO&M.

Updated LAN diagrams forall ofthe following: DDC Enclosures, Mechanical O&M and the Combined BMS O&M.

IMAGE TO BE INSERTED

Generic Points List

GENERAL VENT FAN
Point Description | D | D | AI| A Field Device Comments
Fan Start/Stop I 1 MSSB
Fan Status 1 MSSB From Fan Contactor
THERMOSTATIC VENT FAN
Point Description | D | D | A | A Field Device Comments
Fan Start/Stop I 1 I MSSB
Fan Status 1 MSSB From Fan Contactor
Room 1 Room Temp Sensor

REFRIGERATION PLANT ROOM FAN

Point Description | D | D | AI| A Field Device Comments
|
ON / OFF Switch 1 MSSB
Fan Status 1 MSBB From APS
UNDER CEILING FCU
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Point Description D | A Field Device Comments
Fan Start / Stop 1 : FCU Terminal Strip
CHW Valve Valve Actuator ModulatingorON/OFF
Heater 1 FCU Terminal Strip
Room 1 Room TempSensor
After Hours Push P/Button Switch Plate
Run neon 1 P/Button Switch Plate
SINGLE ZONE AHU
Point Description D | Al Field Device Comments
Supply Air Temp 1 Duct Temp Sensor To Be Installed After Heater
Fan Start / Stop 1 MSBB
Fan Status MSBB, AFS
CHW Valve Valve Actuator
Heater N MSBB (N) Number of Steps
Room 1 Room Temp Sensor
After Hours Push P/Button Switch Plate
Run neon 1 P / Button Switch Plate
VAV AHU
Point Description D|A Field Device Comments
Fan Start / Stop 1 I MSSB
Fan Status MSSB, AFS
CHW Valve Valve Actuator
Supply air Temp 1 Duct Temp Sensor

Duct Static

DP Duct Sensor

Supply Air Fan

VSD
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VAV
Point Description | D A Field Device Comments
VAV zone Push 1I I P/Button Switch Plate
VAV zone neon P/Button Switch Plate
Zone Temperature 1 Room Temp Sensor
Primary Air 1 Pitot tube
VAV Damper Damper Actuator
Heater VAV Terminal (N) Number of steps
FACE & BYPASS AHU
Point Description | DI A Field Device Comments
Supply Air Fan I MSBB
Supply Air Fan 1 MSSB, AFS
CHW Valve Valve Actuator
Air of Coil 1 Averaging Sensor
Zone Push Button M P/Button Switch Plate (M) Number of zones
Zone Neon P/Button Switch Plate (M) Number of zones
Zone Temperature M Room TempSensor (M) Number of zones
Zone Face Damper Actuator (M) Number of zones
Zone Heater MSSB X+MxN (N)Number of zones
SINGLE ZONE DX
Point Description | D Al Field Device Comments
Supply Air Temp : Duct Temp Sensor
Unit Start/Stop MSBB

Push Button

P/Button Switch Plate

Neon

P/Button Switch Plate

Return Air

Room Temp Sensor

AHU ECONOMY CYCLE CHW PUMP
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Point Description | DI| D | AI| A Field Device Comments
Outside Air 1 | Damper Actuator Interface with smoke
Return Air 1 | Damper Actuator Interface with smoke

AHU CO2 CONTROL CHW PUMP

Point Description | DI| D | A | A Field Device Comments
CO2 Level II CO2 Sensor
Outside Air 1 | Damper Actuator Interface with smoke
Return Air 1 | Damper Actuator Interface with smoke

CHILLER & CHW PUMP

Point Description | D | D | A | A Field Device Comments
Chiller Enable : 1 : MSSB From Chiller Control Panel
Chiller Status 1 MSSB From Chiller Control Panel
Chiller Fault | MSSB From Chiller Control Panel
CHW Pump 1 MSSB Parallel to Chiller output
CHW Pump 1 MSSB Flow Switch
Chiller Amps 1 MSSB Current Transducer
Entering CHW 1 Immersion Temp
Leaving CHW 1 Immersion Temp
Chiller CHWDP 1 DP Sensor
CHW Bypass 1 | Valve Actuator
Chiller Fault Reset 1 MSBB From Chiller Control Panel
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COOLING TOWER
Point Description | D | D | A Field Device Comments
CT Fan Start I N MSSB
CT Fan Status MSSB
CT Fan VSD MSSB
CW Pump 1 MSSB
CW Pumpstatus MSSB
Ambient 1 External Temp Sensor
Ambient 1 External Humidity
Entering CW 1 Immersion Temp
Leaving CW 1 Immersion Temp
SECONDARY CHW PUMP
Point Description | D | D | A Field Device Comments
SCHW Pump VSD I 1I MSSB Speed feedback
Feed back
SCHW Pump VSD MSSB
SCHW Pump MSSB Flow Switch
SCHW DP 1 DP Sensor Located in the index run
Header CHW 1 Immersion Temp
Header CHW 1 Immersion Temp

REFRIGERANT MONITORS CHW PUMP

Point Description | DI D A A Field Device Comments
I
Refrigerant PPM Refrigerant Gastech FX Series
Detector
Refrigerant Refrigerant Gastech FX Series
Detector
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ELECTRICAL METERS
Point Description | DI Field Device Comments
KW hrs Light 1 Meter Pulsed Input
Line Voltage Light PT
Line Amps Light CT
KW hrs 1 Meter Pulsed Input
Line Voltage PT
Line Amps CT
LIGHTING CONTROL
Point Description | DI Field Device Comments
Internal Lights Electrical DB (N) Number of Floors
Push Button N P/Button Switch Plate (N) Number of Floors
Neon P/Button Switch Plate (N) Number of Floors
AmbientLightLevel Weather Station Broadcast from Campus
(Lux) Weather Station
LIFT MOTOR ROOM
Point Description | DI Field Device Comments
Fan Start/Stop LMR ControlPanel
Fan Status 1 LMR ControlPanel From Fan Contractor
Water Level Alarm | 1 Water Level Probe

LMR Temperature

Room Temp Sensor

LMR Alarm

LMR ControlPanel
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33 Identification Schedule for Plant & Equipment

33.1 General

Where colors are not specified for particular items of plant, the University shall be consulted before colors are
nominated. All plant and equipment in plant rooms, service risers and wherever exposed to view in unoccupied
spaces shall be identified to the following scheme. All pipework, valves and fittings in plant rooms, ducts and
wherever exposed to view in unoccupied spaces shall have the identification labels or tags applied for easy
identification. Pipe work identification shall be achieved throughout by use of pipe identification marker labels
(stickers or tapes) to indicate contents and flow.

Colors are selected from:

[0 AS2700-2011 - Colors for General Purposes
[0 AS 1345:9:2021 - The identification of Piping Conduits and Ducts.

In occupied spaces and where pipework, duct or equipment is exposed externally, the Designer shall select
colors in conjunction with the University Design Manager.

33.2 Pumps
Domestic Cold Water Pumps AS 2700 Color or Label
Pump Description of item on Traffolyte Label
Base Hot dipped galvanized

Domestic Hot Water Pumps

Pump Description of item on Traffolyte Label

Base Hot dipped galvanized

Fire Service Pumps

Motor Signal Red - R13

Pump Signal Red - R13

Coupling Guard Signal Red - R13

Base Hot dipped galvanized

Chilled Water Pumps

Pump Description of item on Traffolyte Label
Base Hot dipped galvanized
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Condenser Water Pumps

Pumps Description of item on Traffolyte Label

Base Hot dipped galvanized

33.3 Air-Handling Plants

Fan Coil Units & Conditioner Description of item on Traffolyte Label

External Motors Description of item on Traffolyte Label

Toilet Exhaust Systems:

Fans Description of item on Traffolyte Label
Base Hot dipped galvanized

Supply Air Systems:

Fans Description of item on Traffolyte Label
Base Hot dipped galvanized

Fume Exhaust Systems: Description of item on Traffolyte Label
Supply Air Fans Description of item on Traffolyte Label
Exhaust Fans Description of item on Traffolyte Label

Miscellaneous Exhausts

(other than those above):

Fans Description of item on Traffolyte Label

Base Hot dipped galvanized

33.4 Air Compressors & Vacuum Pumps

Air Compressors:

Compressor Description of item on Traffolyte Label

Base Hot dipped galvanized

Vacuum Pumps:

Vacuum Pump Description of item on Traffolyte Label

330|Page



USP — Estates & Infrastructure

Design Standards and Guidelines version 2 November 2023

Vacuum Tank

Description of item on Traffolyte Label

Base

Hot dipped galvanized

33.5 Refrigeration Systems

Centrifugal Chillers:

Manufactures Colors

Condensing Units (DX system)

Description of item on Traffolyte Label

33.6 Electrical

Main Electrical Switch Board Orange X15
Sub-Boards Switch Board Orange X15
Mechanical Service Switch Board Orange X15

33.7 Pipe work, Valves & Fittings (not Outlets)

Service

Pipe

Valves

Domestic Cold Water

Identification & flow direction sticker

Engraved disc e.g. CW

Domestic Hot Water

Identification & flow direction sticker

Engraved disc e.g. HW

Chilled Water

Identification & flow direction sticker

Engraved disc e.g. CHW

Fire Services Water Mains

Identification & flow direction sticker

Engraved disc e.g. FS

Condenser Water Identification & flow direction sticker Engraved disc e.g. CONW
Drains Identification & flow direction sticker

Gas L.P. Identification & flow direction sticker Engraved disc e.g. GAS LPG
Compressed Air Identification & flow direction sticker Engraved disc e.g. Comp Air
Vacuum Identification & flow direction sticker Engraved disc e.g. Vac
Oxygen Identification & flow direction sticker Engraved disc e.g. Oxy
Acetylene Identification & flow direction sticker Engraved disc e.g. Acet
Other Gases Identification & flow direction sticker Engraved disc e.g. 7?77
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Demineralise Water Identification & flow direction sticker Engraved disc e.g. Demin W
Internal Downpipes Identification & flow direction sticker
&Stormwater

Underground Marker Tape

Underground Marker Tape shall be of the magnetic type with service specified on tape and shall be installednot

less than 300 mm above the top of the underground service. The color code shall be as follows:-

Service Color
Sewer Black
Water (including Chilled and Demineralised Water) Green
Fire Service Red
Stormwater Dark Blue
Electrical Orange

Brackets & Supports

Ace Unistrut Mounting Brackets, M.S. Angle Supports and Hanger Rods to be painted hot dipped galvanized

where exposed.
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Part 3 — External Design
Roads, Footpaths and Car Parks

Introduction

This section sets out the general standards of road and car park design within the University's campuses. Works
in other areas may be constructed to similar standards where appropriate.

Standards

The design standards are based on:

34.3

* AS/NZS 2890.1:2004 Off-Street Parking, Part 1 - Car Parking Facilities.
* AS2890.2 2002 Off-Street Parking, Part 2 - Commercial Vehicle Facilities.

Road Classification and Cross-Section

Classification Types

Roads are classified as:
* Principal Roads carrying the major campus traffic flows, carrying heavy traffic (buses), or special roads.
* Secondary Roads primarily intended to provide access between Principal Roads and buildings or car parks. These
roads do not normally provide for through traffic.
* Minor Roads primarily for service access to buildings, and car parks
* Classification will depend on traffic volume, wheel loads, or location on campus, and may change as traffic patterns
are altered by future building works etc.

Construction Access

While campus roads would generally correspond to Type B or C roads under the Town Plan, the designer should note
that any road (or car park) may need to be used as construction access for future building works. Consequently, all roads
should be designed to Type D standard, defined in this section as:

Surface 25mm AC Seal including primer
Top Course 100mm CBR 80 Road Base
Bottom Course 100mm CBR 45 Road Base
Total 225mm minimum

Primary roads should use 40mm AC seal in lieu of 25mm as above.

Pavements
Pavement thickness can be increased by the use of CBR15 sub-base where test results indicate the use of thicker
pavements or where sustained heavy loadings may occur such as bus standing areas and waste collection areas.
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Soaked CBR Tests
Soaked CBR tests should be used in all sub-grade testing.

AC Sealed Road Widths
AC Seal must have a prime coat and tack coat for new construction, and a tack coat for re-surfacing.

New Road Widths
Where there is no necessity to match existing roads, all new roads should have the following minimum widths between
kerbs:
Services Access Only: Minimum Width
One Way 3.6m
Two Way 4.5m
Roadways: Minimum Width

No Kerbside Parking 6.0m
Parking One Side 8.0m
Parking Two Sides 10.0m

Earthworks batters are not to be steeper than 3 horizontal to 1 vertical to enable future turf to be cut with ride-on
MOoWwers.

344 Road Layout & Geometrical Design

Kerbs
All roads on campuses are generally to be provided with kerb and channel.

Heavy Duty Kerbs +
Heavy-duty kerbs are to be used on the major ring roads and wherever regular bus traffic occurs, i.e. on Principal Roads.

Intersections
Kerb Radii - Dimensions to face of kerb are to be:

Class Description Radius (m)
Minor Service Access 5.0
Secondary Roads Generally 6.0
Principal Major Intersections 10.0

All geometry must allow for 8 tonne truck access to represent service or emergency vehicle access. Intersections of two
Principal roads must be channelled to allow two lane exit and entry. Intersections of a Secondary and a Principal road
should be channelled where site area permits. Intersections of two Secondary roads, or where one road is a Minor road,
should not have traffic islands. Where traffic islands are is to be used, minimum widths of lanes should be:

* Entry 5.0m
* Exit 3.7m

Provide pram ramps at all intersections.

Grades
a) Road Gradients - These should be limited to 1 in 14 to suit access for people with disabilities, but must not exceed 1
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in 8 unless particular site difficulties require steeper grades

b) Service Vehicles - To service vehicle areas, maximum grade shall be 1 in 10 in any direction for fixed bodied vehicles
or 1 in 15 where frequent use by semi-trailer vehicles can be expected

¢) Special Vehicles - Emergency and Service vehicle access must be considered in all building access road design.
Special vehicles to be considered include Fire Service trucks (General Pump), concrete trucks, furniture vans, buses etc.
The manoeuvres of these vehicles can be represented by the LOCAL AUTHORITY 8 tonne truck templates, with
500mm extra clearance for buses. Specific bus manoeuvre clearances can be established by site testing with the co-
operation of LOCAL AUTHORITY Transport Department.

d) Road Humps - Shall be constructed in accordance with requirements of AS1742.13 (1991).

Sign Post Types

a) Warning signs - At each entry to the property stating that there are humps on the internal roads and that caution must
be exercised.

b) Advisory sign - About 10 to 20 metres on each side of the hump, advising of speed hump ahead and indicating safe
traverse speed limit. These signs can be W5-10A signs. The warning distance may require adjustment to suit sight
distance.

¢) Optional Sign - A sign at the hump itself, each side of road. These signs are OPTIONAL.

d) Road Markings - Advisory road markings can be installed about 10 metres clear of the hump on each side. The road markings
consist of the word "HUMP" 2000 wide and 2100 long as detailed in drawing RS. These road markings are OPTIONAL.

34.5 Car Parking

Geometry

a) Car Parking Types:
* Kerbside - Parallel Parking
* Kerbside — 60° Angle parking
* Off - street surface car parks

b) Design Car Size - The University design car is taken as 5.0m x 2.4m.

Car Park Layout
Surface Parks Kerbside Parking
Open Enclosed Parallel 60°
Bay width 2.5 2.5 2.2 2.4
Bay length 5.0 5.5 5.6 4.5
Aisle width 6.0 6.0 - -

a) End Bays - Surface parking end bays should be increased in width by 300mm to 2.8m if adjacent to fences or walls.
b) Disabled Person Bay - Disabled person bays shall have a width of 4 metres and should be located at the ends of car
bay segments. Kerbside parallel parking is not suitable for disabled person car bays. Therefore bays should be carefully
positioned to minimise the risk of oncoming traffic.

c) End Bay Length - Kerbside parking end bay lengths should be increased to 8.0m if adjacent to a fence or wall.

d) Critical Geometry - For cases of critical geometry, the LOCAL AUTHORITY Standard Car template may be used,
but the swept path of the LOCAL AUTHORITY car can be used without clearance to allow for the smaller size of the
University design car.

e) Service Road Aisles - Provide 2 x 3.5m aisles for service roads from the external road system into car parks and allow
for queuing on both entry and exit lanes (particularly off heavy trafficked roads).

New Construction
a) Type B Construction - Car parks can be classed as Minor Roads and may be of Type B construction.
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b) Thickness - Pavement thickness shall be 200mm comprising:

* Surface - 25mm AC Seal

* Top Course - 100mm CBR 80 Road Base

* Bottom Course - 7Smm CBR 45 Road Base

c) CBR Tests - Soaked CBR testing should be used as the basis for pavement thickness design.

d) New Work - For long term maintenance, it is essential that prime and tack coats to AC Seal be used on new work.

Sealing Existing Car Parks

a) Thickness - Existing car parks generally have had the equivalent of 100mm pavement.

b) Sealing - To seal an existing car park, new additional pavement should be 100mm:

* Surface - 25mm AC Seal

* Top Course - 75Smm CBR 80 Road Base

c¢) CBR Tests - Soaked CBR tests should be used to confirm existing pavement thickness and quality.

d) Coats - Prime coat must be used when sealing previously unsealed car parks, followed by tack coat and AC seal.
Resurfacing of existing sealed car parks required tack coat only prior to application of new AC seal.

Car Park Edges

a) Fences - Car parks may be defined by fences, by kerbs, or both.

b) Fenced Unsealed - Car parks should have shoulders extending 500mm (or 300mm absolute minimum) beyond the
fence line defining the nominal edge of car park.

c¢) Fenced Sealed - Car parks should have shoulders as above, with the seal ending on the fence line.

d) Kerbing - Use LOCAL AUTHORITY Type E barrier kerb or kerb only sections. The kerb only sections should be
used for all small car parks adjacent to buildings

e) Concrete Path - A concrete path is to be constructed behind kerb and channel. If no path is required behind the kerb
and channel, then backfill to full height of kerb.

f) Overhanging - In planning kerbed car park areas, allowance should be made for vehicles to overhang past the face of
the kerb by a minimum distance of 500mm.

2) Avoid - Freestanding kerbing must NOT be used.

Surface Drainage

a) Grading - Every car park shall be graded to provide adequate run-off of rainwater.

b) Blockages - The designer must make allowances for blockage of inlet grates by leaves, debris, and accumulated
hailstones (Jan 18, 1985 storm).

c¢) Catchment Area - This will include any ground, landscaping area or building roof down pipes discharging onto the
car park.

d) Design Criteria - In the absence of more detailed investigations, the following should be used in accordance with
Local Urban Drainage Manual (LUDM):

¢) Design Frequency:

Piped Flow O'Land Flow
Inner campus areas 50 years 100 years
Outer areas 20 years 50 years
Minimum intensity (any frequency) 200mm/hr
Run Off Coefficient: Sealed area 0.90
General areas 0.80
Ovals 0.60

) Overland Flow Path - In all cases an overland flow path must be provided to allow for drainage without damage to

buildings when all inlet grates are totally blocked.
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Design Flows

a) Volumes - Minimum design run-off flows for inlet and pipeline design for different area types shall be in accordance
with LUDM.

b) Assessment - Each area type can be assessed and the design flows calculated from the above figures.

c¢) Flow Paths - Overland flow paths shall be designed for flows corresponding to the frequencies above. Overland flow
path and underground piping shall be regarded as a combined system.

d) Pipe Gradeline - Hydraulic gradeline for all pipeline design shall be calculated and shall be shown on project drawings.
¢) Tidal Influence - Note tidal influence in any drainage pipes to low areas close to Local River.

Inlets

a) Gully Pits - These shall be 900 x 600 LOCAL AUTHORITY Type A gullies designed to accept full rainwater flows
as above, when 50% blocked.

b) Field Inlets - These shall have a minimum size of 600m x 600mm with full size parallel bar heavy service grates.
Bicycle safe grates shall be used or pedestrian heelsafe grates where accessed by pedestrians.

¢) Grate Size - A minimum grate size of 450mm square may be used in areas with limited back-catchments and low risk
of blockage.

d) Major Field Inlet - These shall be used in areas of critical stormwater drainage where blockages are liable to cause
damage to buildings or vehicles.

Note: Various gully pits and field inlets may be exposed to bicycle and pedestrian traffic and shall be modified
accordingly.

Access Holes

a) LOCAL AUTHORITY Type - Access holes shall be LOCAL AUTHORITY standard type and shall match pipe
diameters, but shall not be less than 900mm internal diameter.

b) Lid - All access holes shall be provided with a heavy service lid (Web Forge or equal) to allow for future traffic access
by service or construction vehicles.

¢) Inspection chambers shall be installed in accordance with Local Authority requirements. Gatic type light duty covers
shall be used except in roadways where medium duty covers shall be used. Brass edged covers are to be used where
particular floor or paving finishes are to be used. Tops of chambers in landscaped areas shall be installed to match
finished landscaped levels. Lids must be compatible with gatic lifters.

d) Damage may occur should incorrect lifting devices/practices be applied to lids.

Pipes

a) Trafficable Areas - All underground piping shall be reinforced concrete pipes, spigot and socket joints up to 600
diameters and External bound Flush joint for larger pipes, Class 2, 3, 4 + 6 according to traffic loads, on Class C bedding.
b) Non Trafficable Areas - Piping may be UPVC Class SH up to 150mm diameter, but must be reinforced concrete pipes
or FRC as above for 225mm diameter or larger.

c¢) Main Drainage Pipes - Pipes starting at a gully pit, field inlet, or manhole shall have a minimum diameter of 300mm
and, wherever possible, a minimum fall of 1 in 100.

d) Backfill to Drainage Lines: -

e) Compaction - All backfill must be CBR15 material COMPACTED in 200mm layers.

Compaction in trenching is to be

Top 300mm 95% modified AASHO
Next 300mm 90% modified AASHO
Lower levels 85% modified AASHOTop
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f) Top Fill - Selected material, or road base, may need to be specified for the backfill as above.
g) Around pipe min 100 above and below pipe comprising max 10mm aggregate size drainage gravel in preference to
bedding sand. Lay geofabric prior to further backfilling.

Network enabled equipment
Any equipment which connects directly or indirectly to the QUT wired or wireless network needs the approval from the
Associate Director Infrastructure Services ITS. Special network security requirements may be required.

38.6 Road marking

Road marking Paint
Paint is to be Road marking Paint, with non-slip additives to reduce the risk of pedestrian slips when wet.
Colours to be used are:

White general lane and road marking

Yellow absolute no standing areas, e.g. kerbs near intersections, loading bays, access bays to

critical areas

Black used to delete, or paint over existing markings

Surface Treatment
To "old" concrete or AC surfaces and to fresh AC surfaces, apply two (2) coats of paint as above.
To fresh concrete surfaces, apply an acid etch (10% hydrochloric), then neutraliser, then two (2) coats of paint as above.

Deleted Linemarking
Removal of line marking, including pictograms (e.g.disabled parking) that is no longer required, is to be removed by
light grinding to the depth of the paint.

Marking Types
Car Parks 100mm wide x 300mm long strips at kerbside, with two such strips to
form T or L junctions at outer edges of car bays
Lane Marking 100mm wide centrelines, 80mm wide lane lines where additional lanes
are to be delineated
Stop Lines 450mm wide, full lane width
Holding Lines 300mm wide x 600mm long, spaced 600mm

38.7 Traffic Signs

Campus Types
Traffic signs must generally conform to the Manual of Uniform Traffic Control Devices.

Guidelines
The Manual lists code numbers for many standard signs, together with size codes and guides for the use of the signs.

Sizes
All University signs are "A" size signs, the B or C sizes being reserved for non-built-up areas.

Manual Signs
Types in common campus use include:
Name Code
Stop RI1-1A
Give Way R-2A
One Way R2-1LA, or R2-1RA
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Keep Left R2-3LA, or R2-3RA
No Entry R2-4A
Pedestrian Crossing R3-4A
Speed Limit R4-1A
No Standing Any Time (New Symbol)
Roundabout W2-7A
Hump W5-10A
Direction Arrows T5-4A
Typical Size

A typical sign would be 300mm wide

38.8 Special Spaces - Service Vehicles

In the allocation of car spaces, the following special uses require consideration:
* University Service Vehicles

* Disabled (Wheelchair symbol)

* Loading Bays

38.9 Slip Resistance of Pedestrian Surface Materials

The contribution of the floor surface to the risk of slipping shall be not more than "low" as defined in AS/NZS4586,
unless approved in writing by USP.

38.10 Bollard Standard

Bollards are to be cylindrical with a flat disk top finish of brushed stainless steel, 890mm high above ground level, when
fitted x 152mm diameter x 4mm wall thickness.

Removable bollards are to be no greater than 11kgs in weight, fitted into a post hole with a hinged cover plate that will
hinge to safely cover the hole once the bollard is removed. Removable bollards are to be inserted 400mm below ground
level with 890mm exposed above ground level. Removable bollards are to be secured into the post hole in the upright
position by the use of a hasp hole on the hinged cover lid and staple on the bollard. A standard emergency services 003
keyed padlock is to be used to lock the bollard in place. Removable bollards are to be fitted with a hollow hand hold
indented into both sides of the bollard 200mm from the top of the bollard.

Fixed bollards are to be of identical size and appearance above ground level less the indented hand holds. Fixed bollards
are to be firmly cemented into the ground 500mm below ground level and are to be cement filled.

35 Landscape
35.1 Introduction

These guidelines relate to the USP campus sites, at Gardens Point and Kelvin Grove. Each campus has its own intrinsic
quality and character which is important to identify, appreciate consistently develop and preserve continuity.

For existing Hard and Soft Landscape Materials and plant types for each campus, refer USP Maintenance Manual
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prepared by Tract Consultants.

35.2 Standards and regulatory requirements

DesignandDocumentationtorespondtorelevantcurrent Acts,Codes, Standards Principleswhichinclude:
[ Building Codes, Anti Discrimination Acts, Australian Standards, Design for People with Disabilities in
accordance with 1428.1 and 1428.4, (some Sections of 1428.2 may apply)
[0 Crime Prevention Through Environmental Design (CPTED), Environmental Sustainability, State, Local
Government Acts, including Equity Workplace Health and Safety, and required obligations for reporting
thepresenceorsuspicionofthepresenceofcontaminationssuchasforRedFire Ants.

35.3 Reference Material

Material produced for the USP to be referenced for each campus project:
[0 Current Landscape Master Plans and Site Planning Reports - Kelvin Grove and Gardens Point
[0 USP Maintenance Manual Tract Consultants Pty Ltd Gardens Pointand Kelvin Grove
[J Landscaping Design Guidelines Manager - Cleaning and Grounds
[0 Heritage Management Protocol Kelvin Grove Campus and Heritage Management Protocol Gardens Point
prepared by Allom Lovell Architects.

35.4 Site appreciation & investigations

Investigation of the site for each proposed project needs to be undertaken and include:
[l Anappreciation of site conditions with:
- Asurveyoftopographicconditions, aspect,overland flowsand run off, rock andsoil types
- Anidentification and study of circulation, movement predictors, animal habitats, heritage, biological
and visual values, access ways and legibility.

[ Identification of site vegetation and existing trees in consultation with the Manager - Cleaning and Grounds and
a specialist arborist to report on condition and significance of the trees on site and procedures for
removal/transplantation and/or protection and maintenance of trees and other vegetation proposed to be
retained during the design process

[J  Onsiteconsultationwith USPFacilitiespersonnel forspecial considerations, existingservices, future
maintenance.
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35.5 Landscape scope

The scope for landscape design for external work includes hard and soft landscape elements, minor earthworks,
erosion control, external furniture, signage, drainage, irrigation, and co-ordination with specialist services, structural,
civil engineers for gradients and levels, external lighting, hydraulic services (drainage and water supply),
establishment and maintenance of plants for a specified period before handover to the University and where the
developmentadjoinsapublicroad co-ordinationwith therelevant authority for streetscape design.

35.6 Landscape Design

Landscape design and documentation to be complimentary to and integrated with the building and services design and
documentation.

The landscape design is to conform to Campus landscape principles, strategies and management held in reference
documents and, in particular, to design continuity, sustainability legibility, safety expression and functionality and
ongoingmaintenancerequirements,includingdiscouragementofskateboarduse.

35.7 Earthworks
Generallybulkearthworksaredesignedanddocumentedbythecivilengineeringconsultant. It is

important that all aspects of:
[0 Protection of existing trees and vegetation
[0 Erosion controlmeasures
[ Stripping and stock piling of topsoil
[J  Location of major infrastructure;
U

are co-ordinated with the landscape architect.

35.8 FElements

Generally landscape elements and materials will vary between each campus site, and proposed materials will be
required to be submitted for approvals to the University.

Paths and paving
Pathsand pavingarerequired to conform to acceptable widths, gradients and cross-falls and the appropriate slipresistance
codesforpedestrianuse. Proprietaryitemsaretobe supported by manufacturer'swarranties.

Paths should have a 1 in 14 slope to comply with equal opportunity access standards.

All plantings of trees and palms within paths or paved areas should provide space for the mature growth of the plant.
Planting area clear of obstructions should be 2.0 metres X 2.0 metres.

3M1|Page



USP — Estates & Infrastructure Design Standards and Guidelines version 2 November 2023

The planted space should provide a depth of soil for the mature roots to penetrate with root barrier around the outer
perimeterofthe plantingholetoadepththatwill directtheroots below the hard surface material.
All paving sealed with an approved sealant appropriate to the paving type.

Segmented pavers are to be fixed on a concrete base and laid, cleaned, sealed, to manufacturer's specification.

Concrete to be reinforced, laid on compacted fill (100 mm thick pedestrian use, 150 mm thick for vehicles), and be
complete with expansion, construction and dowel joints, and tactile and indicators tiles to AS1428.4. Any colour to be
integral and aggregate type and finish to be approved by the University.

External site levels to finish 200mm below the building floor level and 75 mm below damp proof course, except at
building entry thresholds.

50 mm conduits are to be provided under paving for future services with locations marked on kerbs/pavements.

Service covers in paths need to finish flush with adjoining pavement and, where possible, align with direction of paving.
Lids generally to be 'infill' type lid. Fill lid to match adjoining path finish.

Widths: Major access ways 3000 mm minimum

Minor paths 1200 mm minimum

Steps
e  Where possible avoid steps in footpaths in external areas.
e  Whererequired, external steps generally shall have 150 mm risers and 305 mm treads; the riser to have 30
raking face.
e Note: No single steps in the external landscape areas.

e Treads to be non-skid with contrast colour nosings.
Ramps and walkways
Ramps and walkways are to be suitable for people with disabilities and include handrails, and kerbs as necessary to
code 1428.1.
Handrails
Handrails aretobe provided for steps and ramps and generally match adjacent existinghandrail design elsewhere on

campus to 1428.1.

Materialsto be42 mm OD stainless steel (at main entrance/access ways), hot dip/ galvanised. Fixing details to be
provided by structural engineer.

Generally open hook ends to be closed off.

Walls
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Walls to be in situ concrete (colour to be integral) masonry/stone as appropriate to the situation and constructedto
engineeringspecificationandcoated withanapproved vandalresistantsealant.

Back of retaining walls to be waterproofed and protected with Cor drain/gravel backfill and agricultural drainage.
Design consideration is to be given to capping, falls on capping, possible future staining of walls, use for casual
seating and possible misuse by skate boarders.

Fall heights hand rails to BCA and Duty of Care.

Planting on structures
Planting on structures should be avoided unless the depth of the planting media matches the plant species so thattheroots
ofthe plants don't overfill the space causing the plants to die.

The planting structure will need to have waterproof membranes and adequate drainage as well as areliable non-potable
wateringsource.Ifthesefactorscannotbeguaranteedthennoplantingshouldtakeplace.

Garden edges
Where mown grass abut gardens, kerbs, walls, edges to be concrete, 100 mm wide and 125 mm deep, finished with
asteel floatand construction joints at 1500 mm maximum centres. Any colour additives to be integral.

Kerbs

Kerbsgenerallytobeinsituconcrete 150mmx 150mm, withanyadditivesintegral. Proprietary pre-
formed kerbs, where appropriate, to be laid to manufacturer's specification. Layback kerbs only in
approved situations.

Timber

USP generally discourages use of timber in external landscaped areas. However, under special conditions timbermay be
acceptable provided thatall timber design works are approved by USP.

Timber in landscape to be LOSP (Light Organic Solvent Preservative) treated to AS1604-1993 and be Stress Grade F5.
Timbertobepainted withtwo coatsof waterrepellentpreservativeaftercuttingand priortoassembly. All exposed

edges arised and all fixings hot dipped galvanised.
Timber to be used in external in-ground situations only where approved.

Drainage

Surface
Where appropriate, stormwater runoff to be captured and/or integrated into ground water.

Falls and run-off for stormwater are to be provided to field gullies and connected to the stormwater system. Pipes to be a
minimum 150mm diameter.
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Provisionistobemade foroverland flow fromstormwatercollectionpits. Donotprovide forrunofffrom paved area
over grass.

Gully and trench grates to be traversed by pedestrians are to be heel guard type and all grates to be hot dipped and
galvanized (stainless steel for quality finish).

Sub surface
Install sub surface drainage in all garden areas adjacent to paths, buildings and turf.

Install sub surface drainage adjacent to paths and buildings in all turfed areas adjacent to paths and buildings.
Corrugated, slottedandsockedpipetobeencasedingravel. Solid
pipe connectionstobeusedunderpaved areas.

Highendofpipetobeturnedupandcapped75mmabovemulchforflushing. Connect
sub surface pipe to stormwater system.

35.10 Water Supply

Water is to be supplied to the site for irrigation of designated turf and gardens and for hose points adjacent to the building
with appropriate backflow prevention units.

Hose points are to be located for ease of access on building and at approximately 40 metres apart, 800 mm above ground.
Field gullies are to be located under hose cocks.

Water will be sourced from non-potable sources including roof water, fire hydrant cleaning, reverse osmosis units,bores
orrecycledwateranddirectedintoon-sitestoragetanksincorporatedinthe designstageto supply water for irrigation
and/ or cleaning tasks.

Allnew watering systems should be lilac/purple coloured pipe to indicate it carries non-potable waterand all valve boxes

and any associated fittings should reflect that the water source is non-potable.

All'hose cocks/taps should have pressure reduction valves fitted and have locking mechanism or vandal proofkey
access to prevent unauthorised use.

35.11 Irrigation

Any irrigation installation involving trenching were existing systems are located underground need to be investigated
priorto digging to avoid damage to any existingunderground services.

If any underground service is cut, damaged, perforated or stretched then work must stop and waterproof repairs must

be carried out and the supply line tested to ensure the repairs are effective. This includes water, irrigationsolenoid
cable,electricalcable,communicationscables, gasandchilledwater.
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Any installation involving irrigation requires a suitably qualified irrigation person as well as a plumber to ensure the
irrigation systems are installed professionally and operating correctly and efficiently.

Any trenching for irrigation must be left open and the lines properly pressure tested before back-filling with sand and
identification tape.

Alldesignatedgrassandgardensaretobeirrigatedthroughanautomatically controlledirrigationsystem.

As constructed drawings need to accurately pinpoint underground irrigation lines and solenoid valves.
Documentation requirements are detailed in Section 40 Documentation.

All designated garden and turf areas need to be irrigated with automatic controllers with RPZ valves attached on
the delivery side.

All controllers should be Hunter IC and any lines feeding water to drippers. All low pressure poly pipe connections
whetherabove orunderground willbe clamped withstainless steel wormscrew clampsnot plastic ratchettypes.

All watering systems need to operate from pressurised supplies from tank stored water.

All irrigation supply points must clearly display signs containing symbols and/or wording stating this supply is non-
potable water and should not be consumed or used for drinking.

Location and operation of computerised watering systems are to be shown to the Manager - Cleaning and Grounds
during the installation stage so any defects or alterations can be discussed and rectified without variations.

Systems are to be designed by an authorized irrigation designer with plans and specification included in landscape
documentation.

Landscape Architect and Irrigation designer to meet on site with USP Grounds Manager before

undertaking design.

Controllers for automatic system to be located on outside walls for ease of access for maintenance staff, and enclosed in
metal vandal prooflockable cabinets.

Shop and As Builtdrawings are to be provided to the client with demonstration at handover to the client at the completion
ofthe establishment and maintenance period.

Materials to have a 12-month warranty.

35.12 Landscape Furniture

Furniture, including seats, litter bins, drinking fountains, bikeracks, bollards, fences, signs, istobe selected and approved
for each campus site. Generally consideration is to be given to matching adjacent, existing furniture andsuitability.
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Alltablesshouldhaveanequal opportunityheightof750mm-800mm fromthe finishedsurfaceandseats and benches
should be 450mm from the finished surface.

Tables, seats and benches should have concrete slabs large enough so that wheel-chairs and mobility scooters can
be accommodated equally within the same space.

Allfurnitureneedstobedesigned/selectedtodiscourageskateboarduse. Location of

binsto be approved and appropriate to maximise the ease ofbinuse.
Selectionofbinstotakeaccountofmostappropriateentry type(top, front,side)forgivenlocation. Bike racks to be
adjacentto buildings and preferably covered and secure.

Any proposal for shade structures need to be approved.

35.13 Gardens

Gardens
Any new plantings around existing buildings or structures need to take into account any awnings or abutments
overhead which may impede the mature growth of these plants.

Allnew and old gardens should be fitted with lilac/purple irrigation lines to indicate the water comes froma non-potable
supplysource.

Allhosecocks/tapsshould have pressure reduction valves fitted and have lockingmechanismor vandal proofkey
access to prevent unauthorised usage.

Soils
Generallyallsoilstocomplywith AS4419(1988). Allimportedsoilmixestobesupplied withacurrentsoil analysis
for the soil being supplied and to be certified nut grass free.

Anytypeofsoil, mulch, pottingmedia, potted plantmustbe free from fireantsandbe certifieditcomes from a fire ant
free source.

Site topsoil
Site topsoil may be used in large bush and screen planting areas (G3) provided that:

[0 All emergent weeds are progressively removed from site.

[1 Nosticks/stones/soil clumps in any soil regardless of planting site.

[1 Any landscape planting, new or existing needs to have water retention material incorporated into the soil
before the mulch is applied.

[0 SoilpHisinthe 6.5-7.0range.

Imported topsoil types
New Gardens Approved imported premium quality soil mix pH 6.5 - 7.0
Under Turf Mineral under turf mix in poorly drained soils.

GM 43 (CLS43)pH 6.5 -7.0 - Elsewhere
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Top dressing for Turf

Sandy fine textured soil pH 6.5 - 7.0.

Planters

Therewillbenospecificationtouse Hydrocell forany planters, plantingsor turf.

Sub grades

[0 Subgradesunderplanted and turfed areas to be scarified toaminimum depth of 150 mm.

[0 Unless otherwise specified gypsum to be worked into sub grade atrate of 250 gm/m2.

Top soil depths
Gardens Minimum 300 mm at edges, mound to centre.
Under Turf 100 mm
Planters Minimumof600 mmatedges, moundtocentre
Trees in Paved Areas | Minimum of 750 mm

35.14 Plants

Please refer to the document "Landscape Protection Guidelines for USP Campuses".

Existing trees designated for retention
Ensure protection of existing trees to be retained within the work site by fencing and othermeans, to the extent of the

canopy drip lines, with specification to maintain health and vigour of the tree throughout the extent of the site

development contract.

Proposed new trees

Tree selection to be dependent on location and considered for potential to provide shade, and/or cause nuisance

through aggressive root growth, flower seed or limb shedding on to paths or into roof gutters. Tree selection subject to

approval from the University.

[J New trees in paved areas to be advanced stock, protected/staked, with planting holes 2m X 2m and new soil

incorporated into existing soil at twice the width and twice the depth of the root ball, drained and provided

with irrigation, and root barriers, if required. All new plantings will be species thatdonothaveflowersorseeds

whichcanstainordiscolourhardsurfaces. Plantingswillnotadd costs to cleaning around the planted area.

[1 New trees in grassed areas to be staked with a2mX2m planting space, mulched/maintained free of grass.

Proposed new plantings

[0 Special consideration to be given to planting around fire hydrants and any signage, manholes, etc. and any

areas requiring maintenance access

[J NOTE: Planting types referred to in the Maintenance Manual prepared by Tract Consultants

(available from USP Manager - Cleaning and Grounds) should be considered indicative only

[0 Selection fortype,dependentonpaletteidentified foreachcampus (refer Appendix of Maintenance Manual

preparedbyTractConsultantsavailablefromOperationssection)andgardencategory
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[l Allnew plantings to be mulched

Fertilizing
Fertilizeeachplantattimeofplanting withlonglasting fertilizersuitable forplantspeciestomanufacturer's recommendation:
For Agriform
140 mm pots 1 tablet
200 mm pots 2 tablets
300 mm pots 3 tablets
25-100 It pots | 5 tablets

Fertilize during establishment period with liquid fertilizers.

Mulch

Mulchshallbeapplied to the surface ofall gardens.

Mulchtypeis required to be approved.

Where gravel is used in surface watercourse for stormwater, gravel to be LOR with a 10% proportion of larger
spalls and geofabric underlay.

Keep mulch away from plant stems.
Allmulchforanygarden/landscapeplantingtobeeither25mmhooppinechipsortreemulchof25mmor larger to
allow for water penetration.

Mulch will be 150mm thick in High profile gardens and 100mm elsewhere. Thesite

locationwill determine whichmulchwillbe nominated.

No mulch fines are to be used at all in any landscape project or planting.

35.15 Grass
Grass categories
Species of grass proposed for each situation to be approved by the university, and will be determined by site locationandin
conjunction with Landscape Architects and Manager - Cleaning and Grounds .
Grass on banks
Cultivatedmownturftobelaidonbanksatgradientsnosteeperthan 1:4(wherepossibleavoidturfonan incline, all

inclines to comply with Workplace Health and Safety Standards).

Fertilizer
Fertiliser will be determined by Manager - Cleaning and Grounds depending on site location.

35.16 Establishment and Maintenance period

All soft landscape work and irrigation to be maintained during an establishment and maintenance period (minimum
of 12 months) after practical completion.

After satisfactory completion of this period, arrangements are to be made for a formal handover and
familiarization to the USP Facilities Maintenance personnel.
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35.17 Defects Liability

All hard landscape work is to have a warranty period for 12 months after practical completion.

35.18 Obligation Design Consultants during Documentation

Cross checking with other consultants for:
(1 Bulk earthworks for sub grade levels
[J Locationand level of stormwater and sewerage sumps/inspection/chambers in the landscape with paving infill
of lids required in pathways
[J Locationandlevelsof ORGsinexternalareas withrequired fallsawayandlocationofhose cocks over
LocationofRPZV,checkothervalveselectricity substations, firechosereel cabinetsandotherservice elements to
be located in the landscape

O

Location of lights and power supply in landscape areas
Type and extent of light available in interior landscapes
Collection and use of rainwater or grey water

Water features and fountains equipment

Review designverification

Checking Bill of Quantities.

I O B O R O

35.19 Obligation Landscape Consultant during Construction
Inspections during construction are required.

Certificationoftheworkatpractical completion,completionofestablishmentandmaintenance and defects liability
period are required.

35.20 Obligation at Completion of Establishment and Period

Itistheobligationofthelandscapearchitectural consultanttoprovidetotherelevantpersonnel:
[J As Builtdrawings.
[J  Warranties for equipment and workmanship.
[0 Commission of the irrigation system.
[0 Handover to the landscape maintenance staff.

35.21 Details in Drawings
1. Planting Details Refer USP FMDS + G, Edition 3, Section 39 p.39,40,and 41.
2. Planters onstructures.
3. Concrete paving and jointing (Typical)
4. Steps and handrails and tactiles (Typical)
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Part 4 - Documentation

36 Documentation

36.1

36.2

General

This section details the required documentation, contents and formats that must be followed.

Existing Records

Property & Facilities, Infrastructure Systems & Information (ISI) unit maintain a comprehensive archive of building
records. Thisisto fulfilobligationsunderthe 'Publicrecords Act'2002 and the need fordetailed informationrequired

forthe ongoingmaintenanceanddevelopmentof USP’sphysical facilities.

For archive details visit the website below: http://www.fmd.USP.edu.au/operations/information systems/records archive.jsp

Design Documents

The following documents shall be provided by the Consultants to USP during the design and construction phase of the
project:

[0 Copiesofalldocumentsincludingdrawings, specifications,certificates,reports,etcnecessaryto providethe
contractorwithcompleteand detailedinstructionsfortheexecutionoftheproject. All documents and
drawings will show the USP room numbers.

[0 Documentsnecessary for authority approvals, including drawings, specifications, certificates, etc

[1 Therequired documentation forcallingofupto 5 tenders, plus 3 sets of A3 prints for USP, A3 prints must
legible.

[1 Two sets of documents for signatures as evidence of the Contract

[0 Documents for Construction:

0 Three copies of all construction documents to the Contractor

0 Two copies to the University's Project Manager

0 Additional copy of services documents to the University's Project Manager

0 Afullsetofdocumentsforthearchive,softcopyandlegible A4/3 papercopies. The Project Coordinator

will provide this as soon as possible to Infrastructure Systems & Information to archive in
ALCHEMY.

[J Twocopiesofallshop drawings,operating and maintenance manualsand supplier'sinstructions for plantand
built-inequipment, whererelevant. Thesedrawings,diagrams, manualsandinstructions shallbecheckedby
therelevantconsultanttoensurethattheyareadequatefortheirintended purpose. Ifforanyreasontheyare
notadequate,thennecessaryactionshallbetakentoensure thatadequatematerialisprovidedtothe
UniversitywithoutadditionalcosttotheUniversity.

[0 Softcopy ofbasicarchitectural floorplansin AutoCAD 2008 to 2012 compatible formatatstart of
constructionoratleastthree months priorto practical completion. Thisisto enable USP Profile Plansand
RoomNumberstobeconfirmedbefore As Constructeddrawingsare finalised.

Inadditiontoall oftheabove documents, copies will berequired for intermittentreview by and liaison with the
University's Project Manager.
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Depending onthe size and nature ofthe project, the consultants will also be required to provide the following documents:

[ Functional DesignBrief

Schematic DesignDocuments

Detailed Design Report (relating to any discipline)
Finishes and Colour boards in electronic format or photo
Model & photos of model

3-D presentations

Architectural Perspectives

Detailed Commissioning Plans (fordetailssee DSG Sections 11,24,25,26,27,2829,30,31and32)

I B

36.3 Master Site & Services Information (GIS)

University of the South Pacific (USP) has Master Site and Services CAD Information in place for each campus.
The Site & Services CAD Information is a combination of AutoCAD Map3D drawings and Oracle spatial/textual
database which is based on National Map Grid of Australia 1994 (region 56) coordinate system (MGAS56). It is of
utmost importance to USP that all new site and external services works are accurately surveyed as per MGAS6
and incorporated into the existing Site Information Drawings and Database.

Therefore it is the Contractors responsibility to notify the USP Infrastructure Systems & Information, GIS
Administrator (x83628) of any exposed or intended newly placed underground services, at least two full working
days (Monday to Friday) prior to backfilling or covering it.

The GIS Administrator will then decide if surveying and/or photos by himself is required:

[ Ifrequired—The USP GIS Administratorwillengageasurveyortocarryoutandprovidethesurvey work and
photos and to the USP GIS Administrator

[ Ifnotrequired - USP GIS Administrator will visit site himself to take some basic measurements and photos
and update the Site Information.

[0 The GIS Administrator will then can give permission to the Contractor to cover the exposed ornewly placed
undergroundservices.

This Contractoris still responsible for accurate, survey quality, As Constructed CAD drawing information for all the new
or altered services above or below ground as part of their documentation.

The requirements for USP Site and Services Information do not in any way diminish the requirements for accurate
detailed As Constructed Drawings and Documents. The As Constructed Drawings also form a valuable archive
resource for Property & Facilities and for future maintenance and improvement projects. Special attentionshouldbe given

to USP's Definition of " As Constructed Drawings" in the following section.

See also section 3.4 relating to flood water information.

36.4 As Constructed — Definition

USP As-Constructed Drawings definition is to be read in conjunction with USP Design Standards and any
requirements contained within the contract document.
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5. An As-Constructed Drawing details precisely and accurately what has actually physically been built on the
ground and can be segregated according to service area.

6. Servicesareasare,butnotlimitedto, Architectural, Structural, Drainage, Plumbing(including Gas), Mechanical,
Electrical, Communications, Security and Landscape.

7. Each service area As-Constructed drawing must include relevant pertinent features such as: Roadways,
paths, steps, signs and light poles, buildings, manholes and pits. The final Architectural plans are normally used
for this purpose but this is not a prerequisite. These features should enable with ease, clear identification and
orientation when conducting a site visit accompanied with the relevant As Constructed A3 hard copy plan.
Anyincorrectinformationthatmay existonanybase plan must not be shown as part of the As-Constructed
drawing.

8. Relevant information, but not limited to, service type, material type, diameters, connection positions to existing
infrastructure and invert elevations are to be clearly annotated.

9. Alldetails shown must be accurate and relevant to surrounding features. Traditional surveying methods for
the capturing of this information are regarded as the most suitable method. However "taping in" of features
from known identifiable objects is acceptable as long as there is always a check and sound procedures are
adhered to. At least three measurements should always be taken fromdifferent feature points and these should
alsobe formascloseaspossiblean"acuteangled triangle" to limit the possibility of error.

10. The accuracy should always be to within 0.1 meter.

It is important to note that As Constructed drawings will be subject to internal audit and this could involve conventional
survey methods by a licensed Surveyor.

All As-ConstructeddrawingsaretobesuppliedinelectronicDWGand PDF formatasdetailedabove. See section
40.5 for As Constructed Drawing Standard.

As Constructed - Drawing Standard

As Constructed, As Built or As Installed drawings covering all relevant building disciplines must be provided forevery
project. Thesedrawingsmustincludebutarenotbelimitedtothe followingrequirements:

Drawing Numbers

Are made up in the following manner:
[0 USPprojectnumber (sample C0000761 KG170),
[1 Drawingnumber (sample 0001 for first architectural drawing)
[ Disciplinecode (sample A forArchitectural)

Thisunique drawing number serves as the unique ID for ourrecords archive. Forexample drawing
C0000761 KG170 0001/A is the first Architectural drawing for this sample project.

Abbreviation| Trade
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A Architectural

AV Audio Visual

C Civil

DC Data / Communications
E Electrical

F Fire Alarm Systems

H Hydraulic

L Landscaping

M Mechanical (Air Conditioning Ventilation)
S Structural

SE Security Systems

SY Survey

VT Vertical Transport (Lifts)

Hard Copy — Drawings Requirements

Legible when printed in A3 paper format

Standard TitleBlock

The USP logo, drawing numbers and WR. No. must appear on each drawing sheet
The USP logo may be placed in the title block with reference to Client

USP drawing number in the bottom right hand corner of each sheet

Consultant's own identifying system may still be included

Soft Copy - CAD Requirements

Format All drawings are to be Allsiteplans, floorplans,reflectedceilingplans,
provided in AutoCAD 2008 | sections, partplansand details foreachdiscipline; mustbe
to 2012 compatible DWG | providedin CADidentical tothehard copies.
format.

Alldrawings arealso to be Foreachhardcopy plan there mustbe a corresponding PDF

providedin PDF format. fileand AutoCAD file. Wherean AutoCADfile contains
morethanoneplan, forexamplevarious perspective
layouts, then there must be a corresponding PDF file for
eachseparate planandthe tabtitle must correspondto the
drawingfile.

Drawing The drawing file names must be the USP drawing number. This number withthe DWG

File Naming extension serves as the unique ID for ourrecords archive.

Fonts Allfonts and font styles must be in accordance with the standard font files provided by
AutoCAD.

Line Types Use only standard AutoCAD line types.
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Layers Allentity coloursand line types Various drawing entities and annotations shall
mustbe drawn BYLAYER. reside on layers with names relevant to the
information they contain. They shall be on
separate layers to make them more
controllable.

Thelayernamingconventionmust be
providedwiththe CAD files.

Blocks & Symbols| Must be created on layer 0 and then inserted onto the desired layer

Scale All drawing 1:1, except for survey drawings which are in scale 1:1000
Xref’s & Purging | Thedrawingfilesmust Bind all External Reference files (XREF). Every As-
include all the constructed CAD drawing file must contain all
informationnecessaryto information on its own without the need to refer to
view,plotandeditthe external drawingfiles.
drawings.

Purgealldrawingsofanyunusedblockstitleblocks, fonts,

) layers, line types, XREF, etc. prior to submission.
CAD Plots of the drawings

must match the hardcopy | DWGfiles sizes hastobereasonableandpreferablynot

provided. exceed 10Mb
Plot Style The colour plot style files must be provided with the CAD files.
Delivery Provideone CD,DVD,orUSB CAD & PDF drawings mustbe suppliedonCD,DVD or

USB with the Operations & Maintenance Manuals.

Soft Copy - PDF Requirements
Every CAD drawing that’s provided must also be provided in a PDF format and must be the exact copy of the final
drawing.

Profile Plans

Where everaproject will cause a building floor planto change or anew floor planto be created, the USP profile plan
for that floor must be updated or created as part of the project to the USP profile drawing standardand ARCHIBUS
SpaceManagementSystembytheInfrastructure Systems & Informationunit.

36.6 As Constructed Documents - Operating & Maintenance Manuals

Equipment lists/Asset registers
USP uses the PM_TRACK asset management database for maintenance and legislative reporting requirements.

The Contractor is required to provide to USP detailed information on all assets included in this project. The information
mustbeintherequired AssetRegister format(obtained fromfm_records@USP.edu.au)toassist USP with the uploading
into the PM_TRACK database.

The assets must be bar-coded and signed with the ID matching the register ID. USP will provide Excel template
filesandnumberingconventions,whichwillinclude,butarenotlimitedtothe followinglist:

Category Number Name
01 Emergency Lighting
Electrical 02 Lift (Passenger)
03 Lift (Service)
(00-15)
04 RCDs
05 Lightning Protection
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06 Generator Sets
07 Generators (Diesel tanks)
08 Switchgear
09 Switchboards
10 Universal Power Supply (UPS)
11 Appliances
12 Security Systems
16 HVAC (BMS)
17 HVAC (Chillers)
18 HVAC (Cooling towers)
19 HVAC (Filters)
20 HVAC (General)
21 HVAC (AHUs)
22 HVAC (M&E switchboards)(09)
Mechanical 23 Ventilation fans
(16-34) 24 Fume Cupboards
25 Air-compressors
26 Vacuum pumps
27 Heater Banks
28 MOBD (FIRE)
29 FAN-Intake/Exhaust (FIRE)
30 Refrigeration plant and equipment
31 Swimming pool plant and equipment
35 Fire Doors
36 FIPs
37 Extinguishers
38 Hydrants
Fire (35-49) 39 Sprinklers
40 Evacuation (FIP?)
41 Hose reels
42 Suppression systems
43 Fire Dampers (fusible link)
44 Penetrations (Passive)
50 RPZs
51 TMVs
‘ 52 RO plant/deionisers
Hydraulics 53 Neutralising traps
(50-64) 54 Grease traps
55 Main sewer pumps
56 Pumps
57 Hot water systems
o 65 Automatic doors
Building 66 Roller doors, shutters
(65-79) 67 Roofs & gutters
68 Height safety systems
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69 Overhead cranes/hoists

70 Asbestos register

80 Underground Fuel Tanks

81 Flammable Liquids Stores
Other (80-99) 82 PC Stock take

83 Roof Antenna Points

84 Commercial catering equipment

85 Special plant and equipment

Operations and Maintenance Manual Contents
The required "typical" layout of manuals is detailed below:

Section

Details

Cover

& General

Adsizelooseleaf,incommercial quality, 3-ringbinderswithhard covers,eachindexed, divided
andtitled.

Include the following features:

Pagination: Number pagesconsecutively.

Cover: Identify each binder with typed or printed title "OPERATION AND
MAINTENANCE MANUAL?", to spine. Identify title of project, volume number,
volume subject matter, and date of issue.

Ring size: 50 mm maximum, with compressor bars.

Text: Manufacturers' printed data, including associated diagrams, or typewritten, single-
sided on bond paper, in clear concise English.

Dividers: Durable divider for each separate element, with typed description of system
and major equipment components. Clearly print short titles under laminated plastic
tabs.

Drawings: Fold A3 legible drawings to A4 size and accommodate them in the binders
so that they may be unfolded without being detached from the rings. Provide with
reinforced punched binder tabs.

Index

List of Contractors and Sub-contractors
ListofGuaranteesprovided withcopies

List of Certificates of Approval with copies
Copy of Site and Building Survey

List of 'As-constructed' drawings supplied
List of Specifications supplied

Warranty Schedule

N gk e

Architectural

As constructed drawings or final drawing set
Hardware

Complete schedule and description
Manufacturer's literature for all hardware items
Keying schedule

Keying diagram (tree)

Maintenance advice

Furniture/joinery
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e  Wherefittedbythecontractorsupplymanufacturesliteratureandwarranties

Finishes - Schedule and Description

Manufacturer's Literature

Forallinternalandexternal finishes

Maintenance advice on:

e Roofing

e External walltreatments
e  Windows anddoors

o Internal walltreatments

e Floor finishes

Colour Scheme

Description, Manufacturer and Colour

Name:

e Paint

e Laminates

Internal: e Carpet

e Vinyl

e Tiles

e Paint

e  Pre-finished materials
External:

e Tiles
e  Other externalfeatures

Structural As constructed drawings or final drawing set
Drainage e Approved drawings
e AsCommissioned performance (tests and reports)
e As-constructed drawings
e Description ofsystem
e  Manufacturer's literature
e Advice onMaintenance
Plumbing e Approved drawings
o AsCommissioned performance (tests and reports)
e As-constructed drawings
e Description ofsystem
e Location drawing for all control valves
e Manufacturer's literature
e Listofreplacement fittings
e Advice onMaintenance
Water e Approved drawings
Services o AsCommissioned performance (tests and reports)

e Description ofsystem

Location drawing for all control valves
Manufacturer's literature for all proprietary items including:
o Taps andvalves
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Hot watercisterns

Fire hosereels

Fire hydrants

Booster pumps

Jacking pump

List of replacement fittings

0 Advice onmaintenance

e AsCommissioned performance (tests and reports)

e As Constructed Drawings

Mechanical
Services

Air
Conditioning

Description ofPlant

Operating instructions

Schedules of equipment and suppliers

Servicing and Maintenance Advice

Servicing and Maintenance schedule
Manufacturer's literature

As Commissioned performance (tests and reports)

As-constructed drawings

Lifts

Description ofOperation

Operating and Maintenance advice

Servicing advice

Manufacturer's literature

As Commissioned performance (tests and reports)
As-constructed drawings

Emergency
Power Plant

Description ofOperation

Operating and Maintenance advice

Servicing advice

Manufacturer's literature

Schedules of equipment and suppliers

As Commissioned performance (tests and reports)
As-constructed drawings

Pumps &Fans:

Description ofOperation

Operating & Maintenance advice

Servicing Advice

Manufacturers literature

As Commissioned performance (tests and reports)

As-constructed drawings

Electrical
Services

Light &Power

Description & circuitry diagrams

Details ofswitchboard

Distribution boards circuit ID/load

description Schedules

Schedule oflight fittings & Manufacturer's literature

As Commissioned performance (tests and reports)
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As-constructed drawings

Telephones

Description ofsystem

Operation advice on PABX etc.

Manufacturer's literature

As Commissioned performance (tests and reports)
Installation diagrams

As-constructed drawings

DataReticulation

Description ofsystem

Location ofdrawings

Manufacturer's literature

Installation diagrams

Maintenance instructions

As Commissioned performance (tests and reports)
As constructeddrawings

Audio Visual

Description ofsystem

Location ofdrawings

Manufacturer's literature

Installation diagrams

Maintenance instructions

As Commissioned performance (tests and reports)
As-constructed drawings

Electrical Equipment|

Description ofoperation

Maintenance instructions

Manufacturer's literature (e.g. hand dryersetc.)

As Commissioned performance (tests and reports)
As-constructed drawings

Emergency
Response

Evacuation Signs

As-constructed Evacuation Signs drawings

Fire System

Fire Alarm
Systems

Approveddrawings(i.e. ApprovedfromQld. FireServices
Dept.)

Description ofoperation

Location diagrams

Maintenance instruction

Emergency procedure

Installers certificate

Certificate ofcompliance

Com and effect matrix

Austal liningdetails

As Commissioned performance (tests and reports)

Fire Hydraulics
(sprinklers and

Description ofOperation
Location diagrams
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hydrants) e Maintenance instruction
¢ Emergency procedure
o Installers certificate
e Certificate ofcompliance
e Com and effect matrix
e AsCommissioned performance (tests and reports)
Security & e Description ofsystem
Access i e Locationdiagrams and installation drawings
Systems Security & Access e Operating instructions
Systems )
e Manufacturer's literature
o AsCommissioned performance (tests and reports)
Landscaping | e As-constructed drawings
e Schedule of all planting
e Manufacturer's operatinginstructions
e Maintenance adviceon
e Lawns, vines, ground covers, shrubs, trees
e Landscape lighting
e Irrigation system:
0 Approved drawings
0 AsCommissioned performance (tests and reports)
0 As-constructed drawings
0 Description ofsystem
0 Location drawing for all control valves
O Manufacturer's literature
0 Listofreplacement fittings
0 Advice onMaintenance
Equipment Allequipmentandregistered plant information shall be provided as per the format detailed in
Lists "Equipment Registers" available from USP Infrastructure Systems & Information. Email
fm_records@USP.edu.au
Warranties General: Name the principal as warrantee. Register with manufacturers as necessary. Retain

copies delivered with components and equipment. Collate and list all warranties in schedule

below.

Commencement of Warranty: Commence warranty periods at practical completion or at

acceptanceofinstallation,ifacceptanceisnotconcurrentwithpracticalcompletion.

Approval of installer: If installation is not by manufacturer, and product warranty is
conditional on the manufacturer's approval of the installer, submit the manufacturer's written

approval of the installing firm.

Warranty schedule

Warranty

Form Period
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Plans Each manual is to include a full set of relevant A3 plans folded to fit in binder.

The actual range and content of manuals provided will be dependent on the range and complexity of elements
incorporated in the as constructed facility.

Operations and Maintenance Manual — Hardcopy
USP requires two hardcopy Operations and Maintenance manuals and one electronic PDF searchable manual.

Operations and Maintenance Manual — Softcopy PDF

The searchable PDF manual is required from 2012 and it must be an exact copy of the hardcopy manual. The Microsoft
Word and Excel files that were used to produce the original manual must also be provided in their original format to the
Infrastructure Systems & Information Unit. This is to ensure that USP has all the original document formats if any
information updates are required in future.

Alltheelectronic filesmustbe providedon CD, DVD or USB device with the Operations and Maintenance manuals.
Only one working copy is required.

36.7 At Practical Completion

At Practical Completion the Contractor must provide Operating and Maintenance Manuals and As Constructed
drawings in hard copy, A3 legible and soft copy DWG & PDF format to the USP Project Coordinator.

The content and quality of these documents must have been reviewed and approved by the Project Consultants,
prior to distribution to USP.

Approval must be obtained from USP for any deviations from these standards.

The As Constructed set is to include:

Architectura e Asetoffloorplansincludingroofplansrelevanttothe project with dimensions, floor

1 plans finishes, walls, doors, partition types and furniture layouts.

e Majorelevationsrelevanttotheproject(excludedetailedinternalelevations)

e Majorsectionsrelevanttothe project (exclude detailed sections)

e RCP'srelevant to the project

e Schedules, including blinds & window drapes.

e  Profile plans with USP ARCHIBUS room numbers and Evacuation plans, or updates to
them.

Engineering All civil, structural, mechanical, electrical, lift, hydraulics, data and communication, fire services
Documentation | and any other services drawings relevant to the project.

Drawings:

e Provide plans, operating information and schematics appropriate to the long term
maintenance of the facility, statutory requirements and as requested elsewhere in this
standard.

e A consolidated and co-ordinated drawing showing all passive fire requirements- as
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per DSG Section 30 Fire Services - Clause 23.4d

e Submit a record or the as constructed drawings that show "as installed" locations of all
building elements, plant and equipment. For Services show dimensions, types and location
of equipment, cables, piping and ductwork in relation to permanent site features and other
underground services. Connection points to existing services mustbe clearly indicated onthe
drawings. Include relationship to building structure and other services, and changes made
during commissioning and the maintenance period.

e Include schematic/diagrammatic drawings of each system showing piping and wiring,
and principal items of equipment.

e This set must include all records, approvals, certificates, amended specifications,
information and shop drawings for all building elements of the project. Such elements
would typically include:- architectural, structural, civil, plumbing and drainage, electrical,
mechanical, fire services and landscape.

e The title block, project number and drawing numbering system on all drawings must
followthe USP standard Format, seebelow. Any deviationto the standard format will not
be accepted without the prior approval of USP Infrastructure Systems & Information
Manager.

0O&M Manuals:

o AsConstructed documents mustinclude operating and maintenance manuals forall plantand
equipmentand lists of prescribed equipment' mustbe provided.

e AsConstructed Documents and Maintenance Manuals must be provided in both hardand
softcopy.Thesoftcopyistobeascannedincolour(min200dpi) Acrobat PDF fileofall pages
in the hard copy and/or approved MS Office and CAD files. Note non relevant information
such as a full supplier’s product brochure when only a page is required, should not be
excluded.

e 1xSoftcopy,original filesand full searchable PDF copy, to be providedon CD,DVD or USB.

e 2 xHard copy:- Titled:

0 Controlledcopy-keptinthelSIarchiveandmustincludeall originals
0 Site copy —kept in building plant

Reports  and | Theconsultantsarerequired to provide all reports and certificates associated with the project and

Certificates may include:

e A certificate from an appropriately accredited private certifier as to whether the designand
documentation comply with standard buildingregulations

e  Certification from each consultant that the scope of work they are responsible for hasbeen
designedinaccordancewiththe USP DesignStandardsand Guidelines

e Fire engineeringreports

e Acoustics reports

e QFRScertificates

Document Providethe details forall the documents (drawings, reports, certificates, manuals, etc.) as per the
Register USP Documentation register excel file, supplied by the USP Project Coordinator, per
project (generated through SARTRACK).

36.8 Transmittal Form

The final documentdelivery tothe Infrastructure Systems & Informationunit forarchivingmustbeviaa SARTRACK
generated transmittal form.

362|Page



36.9

USP — Estates & Infrastructure

Summary of Deliverables

Design Standards and Guidelines version 2 November 2023

Thefollowinglistsummarisesthedeliverablesreferred tointhe Design Standard Guidelines. [temscanonly beexcluded
withpriorUSPapprovalandiftheyhavebeenincludedontheDSGComplianceCertificate (FMP314).

Project Stage
Document Set Reference Format
Design
Functional DesignBriefStrategic,
. . . . DSG 3.3 1x set
Technical,ESD,Fire& Engineering
HVAC DSG 24.3 1x set
DSG25.3
Plumbing & Drainage 1x set
DSG26.3
Fire DSG 30.5 1x set
Evacuation Sign(s) DSG 30.29 1x set
Landscape DSG 39.18 1x set
Detailed design reports DSG 40.2 Ix set (min)
Schematic design docs DSG 40.2 1x set (min)
Design review documents DSG 40.2 1x set (min)
Finishes/colour boards DSG 40.2 1x set
Presentations and Models DSG 40.2 I1x set if relevant
Basic floorplanto obtained Room PM4093 Ix soft
x soft co
Numbers Py
Tender
3xhardcopyfullsize,
1x softcopy,
Fullsetofdocumentsfortendercall DSG 40.2
3x A3 size (Project Coordinator),
1x A3 size (for Archive)
CertificateofCompliancewithDSG PM6421 1 set
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Stakeholder sign-offform PM6331 1 set
Detailed Commissioning Plan DSG 40.2 1 set
c Softcopy on
Construction Reference Disk (Qty.) Hardcopy (Qty.)
DetailedCommissioning PlanSets
DSG 24.25 2x Set
(updated)
Fire DSG 30.4 Ix Set
Communications DSG 28.8 1x 1x
Landscape DSG 39.19 Ix Ix
2x Full size for Contractor
Full setof documents for DSG 40.2
construction ’ 2xFullsizeforUSP Project
Coordinator
Shopdrawings and detailed infoas ) .
. . DSG 40.2 A3 size set for ISI Archive
required for Construction
Basic floor plan with room numbers to DSG 40.5.2 ) !
specified AutoCAD format o X X
Include i
Drawing Drawing e e.ln
At Practical Completi Ref Softcopy on | Hard Operations &
ractical compietion eference D(.) kcop)t’ 0 cop Maintenance
PDF
Architectural Pl DSG 40.4 IxDWGset 1x A3 drawing set
rchitectural Plans : & 1xPDF set X rawing se
. . 1xDWGset ]
Engineering Plans DSG 40.4 1x A3 drawing set
& 1xPDF set
Reports & Certificated including
. . i DSG 40.4 1x PDF set Included
Certificate of Classification
Register (completed) DSG 40.4 IxDWGset Included
egister (complete . & 1xPDFset nclude
Equipment lists including all registered 1IxDWGset
DSG 40.6.10 Included
plant & 1xPDFset
Warranties DSG 40.6.11 Included
Forallservices-Commissioning
DSG 40.2 Included

tests andreports
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Communications - Commissioning

testsandreportstobesenttoUSP- ITS DSG 28.8 Included
Included
Communications DSG 28.8 DWG & PDF
1x A3 drawing set
Building Users Guid Man - 55 IxDWGset
uilding Users Guide an - & 1xPDF set
Learning Resource (for projects M 55 1xDWGset
an -
aiming fora Green Star Rating) & 1xPDFset
o 1xDWG set Included
Audio Visual DSG 23.10 ) Ix A3 Set
& 1xPDF set 1x A3 drawing set
Included
IxDWGset
HVAC DSG 2427 &28| 0 T | 1x A3 Set
& 1xPDF set 1x A3 drawing set
DSG25.17&18 Included
IxDWGset
Plumbing & Drainage * > Ix A3 Set
DSG26.30&31 | &1xPDFset 1x A3 drawing set
Ix A3 Set
1xDWGset | 1xA3Setin Included
Electrical DSG 27.24 Switch
& IxPDF set 1x A3 drawing set
Room or
Switchboard
Included
IxDWGset
Lifts DSG 29.15 & 16 Xl Ul 1x A3 Set
& 1xPDFset 1x A3 drawing set
DSG30.27 IxDWGset
& 1xPDF set Included
Fire DSG30.30 IxA3 Ix A3 Set
Hardcopy in 1x A3 drawing set
D5G30.32 Fire Panel
. . Installed on Included
Evacuation Sign(s) DSG 30.29 DWG & PDF Si
ite 1x A3 drawing set
Included
BMS DSG 32.24 DWG & PDF| 1x A3 Set
1x A3 drawing set
Included
Landscape DSG39.20 & 21| DWG & PDF| 1x A3 Set

1x A3 drawing set
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GIS - Site & Services

DSG 40.3

DWG & PDF

1x A3 Set

Included

1x A3 drawing set
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Part 5
Appendices

Appendices are separate documents that are referenced in this DSG.

Appendi Title

X
14 CAD Drawing, Standard Acoustic Details, Dated 1 Oct. 2002

18.2 Wayfinding Signage Manual, Issue C, Dated 15.11.2012
19 PolicyonFutureDesignofTeachingSpace, Update411,Aug.2005,Issued Dec.2005

23.1 Audiovisual Installation Standards and Guidelines, Dated 10.10.12

23.2 Audiovisual Installation Standards, Reviewed in 2012

324 BMS Examples of Standard Graphic Pages

32.5 BMS Specifications

32.6 BMS Programming Details

39.22 Landscape Maintenance

39.22 Landscape Protection Guidelines for USP Campuses
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