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5.24.9 Electro Acoustic Upgrade

Electro Acoustic Upgrade Project involves overall improvements to the acoustic performance for both the
performers and patrons of the Joan Sutherland Theatre. The project is an overarching umbrella for a various
areas of work which include:

¢ Orchestra Pit works
e Stage Edge
JST Auditorium Acoustic Upgrades e.g. sound insulation, speakers, associated cabling and amplifiers.

Orchestra Pit

The existing Orchestra Pit will be stripped out for the refurbishment of a new Orchestra Pit. A complete overhaul
of the Orchestra Pit is included in the WP1B scope of works. The Orchestra Pit design also considers the
maodifications made to adjacent structures such as the cutting back of existing concrete stage edge as well as
changes in finished levels. To facilitate this work, there will be the following demolition works:

Service Terminations and Removals post wall lining removal
Mechanical Existing Return Air to be removed

Demolition of existing Orchestra Pit Internal Step Platforms
Soft Strip of Wall linings, ceilings and soffit walls

Demolition of Orchestra Pit Riser and Orchestra Pit Lower
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Figure 85- Orchestra Pit Scope of Lining and Support Structure Demolition
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Figure 86- Section view of Orchestra Pit Ceiling and Platform demolition

Stage Edge

The existing concrete stage edge will be cut back approximately 450mm and a new structural steel stage edge to
be installed to extend the current overhang of the stage. This structural steel beam will serve to house speakers
and lighting for the new Orchestra Pit

Figure 87- Concrete Cutback of Existing Stage Edge

JST Auditorium Acoustic Upgrade

Electro acoustic infrastructure within the JST Auditorium will be upgraded as part of the JST renewal works. This
includes existing speakers, associated cabling, amplifiers and supporting bars. Significant amounts of speaker
removal works are located in the above stage proscenium area and will be facilitated by the installation of the
‘birdcage’ scaffold within the JST auditorium. These works fall under the Theatre Systems Integrator Package.

5.2.4.10 Auditorium Lighting Replacement

The scope for this project includes the replacement of all house lights and controls in the auditorium. The lights to
be used in the replacements are based on the specification on an earlier completed Concert Hall Lighting
Replacement Project. As with the electro acoustic upgrade works, the JST ‘birdcage’ scaffold will be utilised to
safely remove all auditorium lighting.

5.2.4.11 Surtitle Infrastructure

Surtitles are large screens which display projected multimedia during performances. As part of this project, IT
infrastructure as well as winch and hoist mechanisms to be supplied by Opera Australia. Whilst there is no specific
demolition works scoped for this project, the removal of existing bars, ropes and equipment hanging from JST
Auditorium is required.
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5.2.4.12 Assistive Listening Systems

Removal of existing Assistive Listening Systems currently installed within the JST Auditorium is required for the
installation of new systems, including the zoning of new systems, with an induction driver per zone and loops
serviceable.

5.2.4.13 New Follow Spot Rooms

The current follow spot room will be decommissioned and relocated further back to allow full coverage of the
stage. In addition, mechanical plant upgrades will allow improvements to the working conditions within the follow
spot room. Demolition works include:

Demolition of walls and cut in of penetrations

Demolition of stairs for replacement and to suit new level

Demolition and removal of existing handrail

Demolition of existing catwalk

Existing SOH 'sawtooth profile' plywood panels on existing framing lowered and hung on Rondo 'Key
Lock' suspended grid system below Follow Spot Room floor framing.

Figure 89- 3D view of Demolition of existing Follow Spot Room
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5.2.5 Excavation
Minor excavation works are required to the following areas:

e Lift 36 new pit within the scenery dock into Level B1
5.2.6 Construction & Refurbishment

5.2.6.1 HVAC Plantrooms 22 & 23 Upgrade

Following the complex decommissioning, demolition and removal of largely mechanical infrastructure and existing
services within Plantrooms 22 and 23, installation of new mechanical infrastructure will occur. The replacement
units will be modern units to service the JST foyer, stage and auditorium. Construction and refurbishment works
will include:

¢ |Installation of new electrical distribution equipment
Replacement of 23 AHU1, 23 AHU2 and 23 AHUS, including AHU wall floor top panels, cooling and
heating coils, water actuators, supply fan, return/relief fan and dampers.
¢ Installation of new FCUs to service the side foyers of Opera theatre
o New FCU's to replace 23 AHU4 and 23 AHUS and some capacity of 23 AHU2 (AHU2 currently
serves side foyers as well as theatre).
o Reusing supply air ductwork and return air duct and altering to provide outside air and relief.
o Installation of new supply air ductwork after fancoil to serve foyer.
¢ Installation of new FCUs to service the south foyer of Opera Theatre
o New FCU's to replace 22 AHU1.
o Reusing supply air and return air ductwork between plant and foyer altering to provide outside air
and relief.
o Provide new supply air ductwork after fancoil to serve foyer.
¢ Replacement of Dampers
o Replacement of supply, return, relief, outside air and other associated dampers serving
plantroom 23.
¢ Reworking of Smoke Exhaust System OPB19
o Replacing belts, bearings and vibration isolation and providing a general service. Blower, motor
and shafts to remain.
¢ Reworking of the controls and control system
o Upgrade of all controls and controls strategy to current standard.
e |mproved plant access for maintenance
o Improve circulation/access space by reducing overall footprint of plant, by deleting three off
AHU's and by relocating plant to more
accessible locations.
¢ Replacement of flexible ductwork between rigid and grilles throughout Opera Theatre and South/east and
west foyers.
o Replacement of all external lagging to rigid ductwork throughout opera theatre (access to ductwork is
reasonable through walkways above the theatre auditorium).
¢ Provision of additional cooling to follow spot booths, taken from existing AHU ductwork local to these
spaces
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Figure 90- New Plantroom 23 Layout

Figure 91- New Plantroom 22 Mechanical Units and Ductwork

5.2.6.2 Seat Refurbishment

Following the completion of JST auditorium works, the reinstatement of all JST Seating will be required. This has
been indicated to take a 6 man crew 2 days to complete. Seating aesthetics will not be changed from the existing
conditions. In addition to these works, new larger steps to facilitate disabled wheelchair seating will be
constructed. Finishes of new construction will match existing within JST. Construction works associated with this

project include:

e Improvements to selected JST seating, fire rating etc.
e Construction of new finish floor levels to facilitate disability access and seating
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Figure 93- New finish level for the lower L2 disability area

New access from stage to the auditorium

Following the refurbishment and construction of new JST Auditorium layout and levels, there is a separate project
to improve access between the stage and the main seating area. Currently, staff and performers step across a
plywood box over the edges of the orchestra pit to traverse between the two areas. To improve this:

¢ Design and manufacture of a set of portable steps that can be held in storage near to stage edge, and
deployed easily at the end of a performance to allow direct access from the auditorium to the stage.
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5.2.6.3 Lower and Mid Access Tunnels

Following the demolition of concrete walls, slabs, removal and diversion of services, the construction of the lower
L2 and mid L3 tunnels will occur. The construction of the new concrete tunnels will allow the throughput access
from JST Southern Foyers to the Northern Foyers, which is not possible at the moment. The tunnels will also
interface with new Lift 36 to provide full vertical and horizontal access within the JST.

Construction of new L2 Lower Tunnel

Construction of new L2 Lower Tunnel slab and concrete walls

Construction of new Lift 8 Lobby including refurbishment of lift car and stairs

Construction of new Kitchen Store Space

Timber wall finish to match existing

Construction of penetration in existing L3-L4 precast steps with Brass cladding finish and balustrade
Construction of new tunnel to Northern Foyer Lobby area (adjacent new accessible toilet)

e o o o o o o

Figure 95- Proposed L3 Mid Tunnel Plan

© Laing O'Rourke 2017, all rights reserved



Sydney Opera House Renewal Project Works Package 1A, 1B & 1C January 2017 95/172

Sydney Opera House Renewal Project Works Package 1A, 1B & 1C Construction Management Plan C M P

Figure 96- Proposed L4 Mid Tunnel into Precast Steps Plan

526.4 Lift31

Enabling demolition works, including the cut in of penetrations and removal of existing glass fagcade, for Lift 31
works will allow the construction of the lift to occur. Works in this project include:

Construction of concrete lift pit

Construction of new concrete landings

Installation of structural steel lift frame

Installation of modified existing glass facade and roof
Installation of new Lift 31 car
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Figure 97- New Northern Foyer Lift 31 Construction
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Figure 98- Lift 31 Sections
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Figure 99- New Lift 36 Car, Lift 31 Similar

5.2.6.5 Dressing Room Upgrade Lift 31

Following the installation of Lift 31 Lift Pit base, Level 1 dressing room which was demolished to facilitate this will
require refurbishment works. Included in this project is:

Recommissioning of existing vanity bays
Construction of internal walls
Construction of new bathroom including toilet, shower and hydraulic services
Construction of new cleaners sink in the location of previous drying room
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Figure 100- New L1 Dressing Room
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5.2.6.6 Dressing and Accessibility Room Upgrade East/ West)

The existing Actor’s union office (west dressing room) and existing office space (eastern dressing room) as shown
in the figure below are to be converted into accessible dressing rooms. The spaces which will have been stripped
down to room shells during demolition stage will require:

¢ Installation of new services including hydraulic, fire, mechanical and electrical
e Construction of new toilets, showers
e  Construction of new internal walls
¢ Installation of new resilient flooring and tiling finishes
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Figure 101- New L1 Eastern Accessible Dressing Room

1900

FTEERY

Figure 102- New L1 Western Accessibility Room
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5.2.6.7 Sanitary Facilities Upgrade

A complete refurbishment of the existing Level 3 Northern Foyer female toilets will occur as part of the sanitary
facilities upgrade. In addition to this, a new accessible facilities located on Western side will be constructed in line
with SAVE objectives. Male toilets will not refurbished.

Installation of new services in mechanical, fire and hydraulic

Complete refurbishment of female toilets including new toilet partitions, basins and other fixtures
Construction of wall and floor finishes

Construction of new accessible facility

Figure 104- New Western Side Accessible Toilet
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5.2.6.8 Control Room Upgrade

The control room will be the central headquarters for the newly installed Theatre Systems Integrator package. In
line with these upgrades, refurbishment to the existing control room will occur following removal of outdated
mechanical infrastructure and equipment. New works include:

Installation of new hardwood flooring or similar to improve appearance
Installation of new height adjustable work benches with underside equipment racking
Installation of new lighting
Installation of improved wall finishes and acoustics
New airlock wall with sliding door to the LX control side
New mechanical system
o Stand-alone AHU/ FCU
o BMS Control Cabinet
o Mechanical Services Switchboard MSSB

5.2.6.9 Electro Acoustic Upgrade
Orchestra Pit

Construction of the refurbished Orchestra Pit will occur under a protected scaffold to allow simultaneous works on
the proscenium and TMP. Following the complete strip out of the existing Orchestra Pit during the demolition
phase of works,

e existing Orchestra Pit will be stripped out for the refurbishment of a new Orchestra Pit. A complete overhaul of
the Orchestra Pit is included in the WP 1B scope of works. The Orchestra Pit design also considers the
modifications made to adjacent structures such as the cutting back of existing concrete stage edge as well as
changes in finished levels. To facilitate this work, there will be the following demolition works:

Service Terminations and Removals post wall lining removal
Mechanical Existing Return Air to be removed

Construction of new of existing Orchestra Pit Internal Step Platforms
Soft Strip of Wall linings, ceilings and soffit walls

New Tiers, e.g. Orchestra Pit Riser and Orchestra Pit Lower

Installation of improved wall finishes and acoustics
New access stairs

New mechanical ductwork and bulkhead

New orchestra pit floor

New tiered flooring

Stage Edge
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Figure 106- Plan view of new Structural Steel Stage Edge
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JST Auditorium Acoustic Upgrade

Locations of the speakers to be installed inside the JST auditorium include the ashtray loges, under the upper
balcony (galleries), upper level balustrades and rear wall stalls, ceiling above front/ middle circle, side wall at rear
circle, ceiling above stalls and ceiling above middle circle.

The speakers are comprised of arrangements of loudspeakers and subwoofers. Some of which are housed within
recesses which may extend out on telescopic fixtures as required by the acoustic needs of the performance.
Some excerpts from the Muller-BBM Loudspeaker Arrangement Set Drawings (M223739_DD_LS_Position) are
shown below.
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Figure 107- Speaker Locations at the Ashtray Loges
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Figure 108- Speakers to the underside of the Ashtray Loges
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Figure 110- Speakers on upper seating balcony balustrades and JST Rear Wall
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Figure 111- Ceiling above front/ middle circle
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Figure 112- Speakers at Side Wall above Rear Circle
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Figure 113- Speakers in Ceiling above Stalls
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Figure 114- Ceiling above middle circle

© Laing O'Rourke 2017, all rights reserved




Sydney Opera House Renewal Project Works Package 1A, 1B & 1C January 2017

107/172

Note

1) AWl speakers hidden behing
pertorated steel sheel

Types of shown loudspaakars
Position €1.13 - €1.17;

5°/1" coaxlal speaker

Position €2.5 - €2.9:

8°/1" coaxlal speaker

Sydney Opera House Renewal Project Works Package 1A, 1B & 1C Construction Management Plan

CMP

SOH - Josn Sumenand Theatre ‘MOLLER-BEW
Cleling above rear circle: Loudspeakers for Ennancement System
i R = el
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Figure 116- Speakers around the stage
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5.2.6.10 Auditorium Lighting Replacement

e the replacement of all house lights and controls in the auditorium
¢ Auditorium Rigging, including lighting bars, winches and chain hoists.

5.2.6.11 Surtitle Infrastructure

e The Principal will provide the IT infrastructure and winch & hoisting mechanisms for new surtitles, which
will be supplied by Opera Australia.

5.2.6.12 Assistive Listening Systems

e The scope will entail the complete replacement of the existing systems, with new systems zoned, with an
induction driver per zone, and the loops serviceable.

5.2.6.13 New Follow Spot Rooms

e Construction of new follow spot room at the top rear of the auditorium

R FOLLOW SPOT ROOM - PROPOSED
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Facade

Alterations to the existing fagade include:

Lift 31 northern foyer
Lift 36 southern foyer
Southern foyer double entry doors

Services

Various AC units are being upgraded or replaced at low and high level

Fire protection systems will be modified to provide compliance for the new systems

Electrical power, lighting and communication systems are being replaced or upgraded to accommodate
requirements for the new works

Upgrade of services to the current BCA

Vertical Transport

Lift 31 — new glass lift in new shaft

Lift 36 — new glass lift in new shaft. Lift 36 will be located in the Southern Foyer with Lift Pit on Level B1 to
service Ground Level, Level 1 Entry Foyer and Level 2 Southern Foyer. This will involve

Lift 8 — refurbishment of existing lift
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5.210 Commissioning & Handover

Laing O’Rourke recognises the importance of commissioning and system integration for the safe and energy-
efficient operation of buildings. As a result, we have developed proven, clear and systematic steps to commission
engineering systems and equipment in a proper and timely manner.

Successfully implemented on previous projects, this process will make a significant contribution to achieving
properly commissioned engineering services systems for the Sydney Opera House Building Renewal Stage 1.

Commissioning is the verification process that is implemented to test the functionality and performance of each
system against specified operating criteria. The process starts during the design completion phase, continues
through the installation stage and culminates at the final witness acceptance tests.

The strategy and methodology is based on the following:

e Arobust and collaborative commissioning process
e  Structured lockdown, training and handover plans

A database of deliverables for commissioning will be developed that itemises all services within the renewal works
to be commissioned. This database will be used to monitor the installation, testing and commissioning activities as
the project progresses.

Commissioning deliverables will include:

Inspection test sheets for items that are to be closed in risers and walls and floors
Pre commissioning test sheets

Method statements for commissioning various systems

Commissioning sheets for various systems

Marked-up schematics tracking commissioning progress

Intersystem testing completion

Structure for collating commissioning information.

Items forming processes and systems that will form part of the witness tests generally include the following:

Air pressurisation and airflow tests in relevant areas
Heated and chilled water balance tests

Domestic hot and warm water tests

Major mechanical plant

Fire mode tests, including damper operation

BMS control of system, including room temperatures
Control of general lighting

Emergency and exit lighting

Security systems,

Hydraulic systems

Fire protection systems

Vertical transportation.

ICT networks and devices, including audio visual, sound and specialist lighting systems

® o6 & o o o o o o o o o o
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5.3 Works Package 1C

Detailed methodologies are currently being developed and will be updated after detailed workshops with the
preferred and specialist trade subcontractors and consultants. These will be incorporated in the next revision of
the CMP and will be finalised prior to start on site.

Work Package 1C deals with the creation of a new Ballet Rehearsal Room, Function Centre, reconfiguring and
upgrade of the Entry Foyer and Southern Foyer with new escalators 7 & 8 serving from Ground floor under the
steps to Level 1 Entry Foyer for the Joan Sutherland Theatre.

Central Accomodation
Ballet Rehersal Room
Entry Foyer

Souther Foyer (JST)

Function Centre

5.31 Access & Establishment — refer site establishment and logistics plan

Access into the work area for Works package 1C will be primarily via the B4 loading dock to the JST Ground Floor
Scenery Dock. Alternate access will be required via the broadwalks, Central Passage into the Scenery dock and
under the steps for the larger deliveries from time to time. This is to be approved by SOH.

Materials Handling Access
Currently it is planned to have the following types of materials handling access:

1. Crane Lift Zone — East, North and West within agreed locations lifting to the upper podium (L2),
cleavage area (L2) and northern loading platforms (L3 & 4).

2. Internal Lift 2 (southern foyer), Lift 5 (central passage to Entry Foyer) — see lift weights and sizes
details.

3. Forklifts and electric pallet trolleys to all areas.

4. Under the steps deliveries to the escalator hoarding area

5. Manual Handling up the steps to level 1 Entry Foyer

Pedestrian Access
Pedestrian access to the Works package 1C works includes the following:

1. Lift 2 & lift 5 central passage to Level 1 & 2
2. Existing internal fire stairs and passageways

5.3.2 Decanting & Enabling
A number of spaces within 1C work package area will be decanted by SOH’s production, staging & retail tenants.

An itemised list has been developed by SOH in conjunction with LORAC. Special attention has been given to the
areas which will be occupied by the future function centre

Contamination wipe downs and clearances will occur prior to starting construction works

Pumping out and decommissioning of the grease trap

Temporary protection, way finding, lighting etc. will be installed at this stage

Air, noise and vibration monitoring will be installed.

Prior to this work commencing within the entry foyer SOH will install and commission temporary ticketing and
cloaking area under the steps

5321 BRR

e LORAC to decant site office to northern foyer JST site office
e SOH to decant the duckpond emergency response room
¢ SOH to decant loose furniture in the BRR, piano
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e SOH to decant the cleaners office and comms racks

5.3.2.2 Entry Foyer
SOH to decant the following:

Retail spaces

Box office ticketing and offices
Cloaking east

Treasury room

[ ]
[ ]
[
[ ]
5.3.2.3 Southern Foyer
SOH to decant the following:
e Loose furniture
e  Circular bar
5.3.24  Function Centre
SOH to decant the following:

Office spaces
Marquee
Function rooms

°
°
°
o Kitchen equipment

5.3.3 Maksafe & Diversion of Existing Services
Existing services will be investigated and impact on construction works assessed

Terminations and diversions inclusive of refurbishment provisions will be carried out

Notification of disruption for service outages
5331 BRR

¢ Capping off of existing services

5.3.3.2 Entry Foyer
¢ Capping off of existing services

5.3.3.3  Southern Foyer

e Capping off of existing services

5.3.3.4  Function Centre

e Capping off of existing services
5.34 Deconstruction & Demolition

5341 BRR

e  Soft strip wall, ceilings and services
¢ Hard demolition of the mezzanine concrete slab, new concrete wall window and door openings
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4 BPOUND FLOOA DECLITION ALK 3, MEZZLEVEL DEMCUITION FLiy

Wy

Figure 117- BRR Demolition Plan

5.3.4.2 Entry Foyer

Staged soft strip demolition and removal of existing retail spaces, cloaking and box office
Demolition and removal of services and equipment

Demolition and removal of concrete and precast walls & floor planks

Demolition of the Utzon stairs to allow installation of the escalators
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ARLY WORKS TENGER REV 1)

Figure 118- Entry Foyer Demolition Plan

5.3.4.3 Southern Foyer

o  Soft demolition of the circular bar & fagade for lift 36
« Demolition of the precast circular bar and planks supporting

B T T
T R

T R T

Figure 119- JST Southern Foyer Demolition Plan

5.3.4.4  Function Centre

e Decant of existing kitchen and office spaces
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Demolition of external marquee
e  Soft strip of walls and ceilings
e Demolition of structural walls and facade

5.3.5 Excavation

5.3.5.1  Entry Foyer

e Excavation of the escalator pits to the Utzon Stairs and the respective thrust block that is required at the
base of the monumental stairs.

5.3.5.2 Southern Foyer
e Excavation of lift 36 pit within the JST scenery dock.

5.3.6 Construction & Refurbishment

536.1 BRR

New sprung ballet floor on structural steel framework
Alterations to fire wall lines — extension of blockwork
New services

Reuse of existing wall and ceiling wobbly panels
New wall mirrors, doors, frames and fire curtain

Figure 120- New Ballet Rehersal Room

5.3.6.2 Entry Foyer

e Construction of the following: Utzon lounge, Ticketing & cloaking to west, accessible toilets and seating
bay, Magic moments reception desk, New Retail and cloaking to the east, Refurbish doors- maintain
access through half of the doors, New western Accessible toilets, automation of exit doors to lower
podium, Cash Handling west

e Installation of escalators 7 & 8

» Entry Foyer Staging Plans
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@

I
Entry Foyer- Staging Area Completions

S — ]

Prior to Stage 1- (SOH Works)
[Temporary Cloaking and Ticketing to UTS
Temporary WCs in cleavage area
Existing retail to adjacent CH Stairs Entry

:S&age 1 - (Early August 17- Mid November to Early December 17)
[(Construct lounge, Construct Ticketing & cloaking fo east. Construct Reception desk.

Construct New Retail, Refurbish doors- maintain access through half of the doors,
[Construct New WCs)
_Stage 2 - (Late September 17 - Mid December 17)

|Stage 3 - (Early August 17- End May 18)

T | west Cloaking and Ticketing Open, Cash Handling Open, Finish construction of

ors)

Note: Doors shown in Open Position

o
01 Aug 17

tage
1

o
01 Aug17
28 May 18

— g

14 Dec 17 =
Stage
. 1‘
—=01Aug 17 o
[ & 28 Nov 17 | .
| | [
L I

g
28'Sep 17 1 -

Stages 01 Aug 17

DEERDEX .
s “ 16Dec17 [T
Bt B BBl Sl Sl i s st
1 I | I I 1
] —— 11— ‘Stage ¥ 05 Sep 17
. i - v 1 22 Nov 17
KL &DG — Stage " 01Aug 17 J; $
31012017 s o (] ' 24 Nov 17 ==

1, 14 Dec 17 [L =T

e R
201 Aug 17 “Hl g
02 May 18
I

Figure 121- Entry Foyer Staging Plan

@ @

Entry Foyer- Staging Area Comp

| Construct lounge
| Construct Ticketing & cloaking to east
| Construct Reception desk
| Construct New Retail
| Refurbish doors- maintain access through half of the doors
| Construct New wes

~Stage 3 - (Early August 17- End May 18)
+ Commence Construction of Lift 36
| Commence Construction of Escalators
INote: Doors shown in Open Position

=

- 1 L
Stage 1 - (Early August 17- Mid November to Early December 17

KL&DG |
31012017

Figure 122- Entry Foyer Staging Plan — Stage 1
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)
I
Entry Foyer- Staging Area Completions

|
Late September 17 - Mid December 17)

—_
Stage 3 - (Early August 17- End May 18)
Ongoaing Construction of Lift 36
- Ongolng Construction of Escalators

~ Note: Doors shown in Open Posifion

|
Tl Completed @

Completed
and Opened =
[ CEN

Figure 123- Entry Foyer Staging Plan- Stage 2

Entry Foyer- Staging Area Completions

|
Stage 3 - (Early August 17- End May 18)
Completion of Lift 36 and Escalator
~ West Cloaking and Tickeling Open
- Gash Handling Open
__ - Finish construction of Lift 36
- Finish construction of Escalators
Nte: Doars shown in Open Position

N e = ra |
S o D TG —
j

= |

KL&DG
31012017

Figure 124- Entry Foyer Staging Plan- Stage 3
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* Entry Foyer Images

-..ﬁ

Figure 125- Entry Foyer New Utzon Lounge

UTZON RO

Figure 126- Entry Foyer New Escalators 7 & 8

Figure 127- Entry Foyer New Retail East
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Figure 128- Entry Foyer New Western Ticketing & Cloaking

CAOARING

Figure 129- New Eastern Ticketing & Cloaking with new access to lift 36 behind
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L

Figure 130- New Accessible toilets with lounge West

Figure 131- New automated exit doors from entry foyer to lower podium

Figure 132- New Lift 36 & level 1
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5.3.6.3 Southern Foyer

New bar, alterations & modifications to current glass exit doors
New plantroom 22

New LCD displays behind bar

Construction of new glass lift and shaft

New loose furniture

New lift 36

W

Figure 133- Southern Foyer
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Figure 134- Southern Foyer Section Drawing
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Lift- 36 Eniry Foyar
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Figure 135- Southern Foyer Lift 36 Section

5.3.6.4  Function Centre

Conversion of existing office into a multipurpose function space, including operable walls
Refurbishment and expansion of existing kitchen and stores

New entry foyer

Alterations to existing perimeter entry doors

New services including upgraded AV/ IT systems both internally and externally

Figure 136- Function Centre
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5.3.7 Facade
* Fagade works include:

¢ Function Centre entry alterations to precast panels and new entry doors
e Automated doors to lower podium entry foyer
5.3.8 Services

e Various AC units are being upgraded or replaced at low and high level
Fire protection systems will be modified to provide compliance for the new systems

e Electrical power, lighting and communication systems are being replaced or upgraded to accommodate
requirements for the new works

e Upgrade of services to the current BCA

Snapshots from the BIM model of various areas are shown below:

5381 BRR

)

Figure 137- New Combined Services Plans BRR (yellow — electrical, red — fire, orange — mechanical, blue — hydraulic)

5.3.8.2  Entry Foyer

Figure 138- New Combined Services Plans Entry Foyer (yellow — electrical, red — fire, orange — mechanical, blue — hydraulic)
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5.3.8.3 Southern Foyer

Figure 139- New Combined Services Plans Southern Foyer (yellow — electrical, red — fire, orange — mechanical, blue — hydraulic)

5384

5.3.8.5 Function Centre

Figure 140- New Combined Services Plans Function Centre (yellow — electrical, red — fire, orange — mechanical, blue — hydraulic)
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5.39 Vertical Transportation

e Escalators 7 & 8 — access from under the steps to main entry foyer
o Lift 36 from level 1 entry foyer to level 2 southern foyer. Shaft extends to ground floor scenery dock

Figure 141- New Escalators location within Utzon Stairs

5.3.10 Summary Programme

5.3.10.1 Entry Foyer

2017 |
Name Duration Start Finish J, Ju | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May ;|
3, 4 5 , 6 , 7 , 8 ;9 ;10 M, 12 13 , 14 ,
b i bl , | b
Enabling, Services Discannections & Demolition 12d Aug 17 7 = 2 [ Erabing. Services Disconnectons & Demoition
Fit-out Accessible Amenities (1.114/115/116/118/119/120) 28d | 16Aug17 140ct17 z s I
Fit-out Seating Bay West (1.117) 24 | 04017 31 0ct 17 b 4 I Fitout Seating Bay West
Commissioning, Certification & Handover 20d | 01NoviT 24 Now 17 5 [ Covwenissionin, Gerfification & Handover
: 2 | Western Ticketing, Cloaking & Cash Handling d 28 Sep 17 16 Dec 17 i ; . | | Westem Ticheting.
Enabling werks & Soft Strip 6d 285ep 17 070ct 17 7 [ Eratsiog warks & Soft Strp.
Demolition works [Existing Lounge & Control Room] 6d 09 0ct 17 140t 17 B Dernoiion works [Eisting Lounge & Control Room]
Fitout Cash Handling / Access Comidors (1.122/123/124) 30d 20 Now 17 ) Ftout Gash Handling t Acoess Gomsdors (1.122/1231124)
Fitout Ticketing / Cloaking Facilities West (1.121) 36d 7 23 Now 17 : 10 ) Frowt Ticketing 1 Cloaking Facdites West (1.121)
Commissioning, Certification & Handover 20d 16 Dec 17 i 11 [ Gomrissioning, Gerfifcafion & Handover

11 117.18.19.20.21.22]

1 | Central Mot I
ing works 8d 055ep 17 13 5ep 17

Enabl

Remove existing, Bulkhead & doors adjustment & services rough-In 2d | 14Sep17 14017
Automated machinery, Reinstall swing doors & Services Fit-off 15d 16 0ct 17 01 Now 17
Commissioning, Certification & Handover 17d 02 Now 17 22 Nov 17
Stage 1 | East Cloaking & Ticketing Counter [FOH 1.108 | 01Aug17 | 20Nov17 R sioge 11 o ng Gounter [FOH 1,108
Enabling, Services Disconnections & Demolition 12d 01 Aug 17 15 Aug 17
Lift 36 Lobby Entry Demolition [Lift 36 Interface] 60 | 16Augi7 22 Aug 17 i
Structural modifications & services Rough-In to counter location 12d 22 Aug 17 06 5ep 17
Ticketing Counter & Cloaking Joinery 24d 04017 310ct17
Commissioning, Certification & Handover 24d 01 Now 17 29 Nowv 17
e ast Clo keting Counter [Bo 08] "Lift 36 g Remains 9d o 30 Jan 18 i BoH 1.1
Precast Concrete walls to Lift 36 Lobby Entry 3d 23 Nov 17 27 Nov 17
Inspections, Certification & Handover 36d 28 Nov 17 30Jan 18
Stage 1 | Utzon Lounge, Bar & Entry Foye
Enabling & Soft Strip Demolition 12d 01 Aug 17 15Aug 17
Hard Demolition & Structural Madifications 24d 16 Aug 17 135ep 17
Fitout Works (Utzon Lounge, Bar & Entry Foyer East ) Sad | 07Sep 17 13 Now 17
Certification, Demobilisation & Handover 24d 14 Nov 17 14 Dec 17

Figure 142- Entry Foyer Programme

© Laing O'Rourke 2017, all rights reserved

LAING OROURKE




126/172

C M SOH Renewal Project - Works Packages 1A, 1B & 1C
Construction Management Plan

5.3.10.2 Lift 36 and Escalators 7 & 8

2017 | 2018
Name Duration Start Finish [J| Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May |
3, 4 | b , 6 , 7 ; 8 | 8 10 11, 12 | 13 | 14
= stage 3 | Lift 36 & Associated Areas [25.01.17]) | 251d | 26Jun 17 23 May1e [ |
=/ Seenery Dock Void - Demolition & Lift Shaft Structure [GR+12> GM+21] 56d 26Jun 17 01 Sep 17 e [GR+1Z2GN+21]
Enabling Works - Scenery Dock (Temporary Protection & Services Termination) 12d | 26)un17 11l 17
Demolition B Excavation Lift Pit [GR+12 / Y20-X80] 12d | 217 5 7
FRP Lift Pit & Kicker f2d | 2617 09 Aug 17
FRP Lift Shaft walls [GL to GM] 12d | 10Aug7 23Aug 17 Jid 25 [ FRP Lt Shat s (6L 10 BV
Hard Demolition - Entry Foyer East Cloaking - Demolish Wall Opening 6d | 16Aug1’ 22 Aug 17 i 37 [ Haha Demoiton] - Enty Foye East Gl - Demaish Wl Opening
FRP Lift Shaft walls [6M to L1] 8 | 24Augi7 01 Sep 17 I 25 [f] FRP Lift Statwals [GM 1o L1]
'~ Scenery Dock Void - Demolition & Lift Shaft Structure [GM=21to L1+2.1m] 60 02 Sep 17 16 Nov 17 | E i . W) Sosnery Dock Void - Demolition & Lift Shaft Structure [BM+21 to L1+2.{m]
| FRP Lift 36 Lobby [GM+21 to L1+2.1m] 18d | D2Sepl7 B5ep 17 B 0 I 7P Lt 25 Lobey G121 15
Hard Demalition - Demolish Underside L2 [L1+2.1m] 1ed | 255epi7 18 0ct 17 B +1 [ e Demoition - Demo
Hard Demolition - Demolish Level 2 Shaft Opening [L2+2.1m] i2d | 180al7 01 Nov 17 42 [ Heré Deriton - 1]
| FRP Lift Shaft walls [L1 to L2] [ 12d | 02Novi7 16 Nov 17 i 2 [ FRF L Shart
=) Entry Fayer East - Lift 36 Lobby & Cloaking East Entry [1107] 102d 16 Nov17 134pr18 i up g Ertry Foyer Esst- |
| Precast Concrete Floor & Walls 12d | 16Nov17 30 Nov 17 i 45 [ Frecsst Conprets Floor & Wats
= Lift 36 Lobby & Store Room Fit-out [1.106 /1.107] %d | 30Novi7 13 Apr 18 i = R L7t 28 Lobky & Stor
Fit-out works prior to Entry Foyer Stage 1 Handover 12d 30 Nov 17 18 Dec 17 1} 7 [ Ft=t works pricx to Entry Foyer Stage 1 Han
Final Finishes Ready for Lift 36 Handover 6d 06 Apr 18 13 Apr 18 |iH 43 [ Frs! Finishes Ressy
= Southem Foyer - Demolition & Lift Shaft Structure 7d | 2MAugiT 16 Now 17 - i
Enabling Works (Decanting, Temporary Protection & Services Termination) 12d 21 Aug 17 055ep 17
Demolition of Existing Bar [2510D] 18d 06 Sep 17 26 Sep 17
Dismantle Southern Facade Entry/Exit Doors [Retained & protected] 18d 06 Sep 17 26 Sep 17
Hard Demolition - Existing precast floor panels removal, retained & protected 12d 27Sep 17 130et 17
Scenery Dock Void Interface - Concrete Cut Existing Slab 8 FRP RC Lift Shaft walls L1>12 24d 18 Oct 17 16 Now 17
=! Southem Foyer - Lift 36 Enclosure Steel & Glass 48d | 17Nevi7 02Feb 16
Install scaffold to new lift shaft void 6d | 17Novi7 23 Now 17
Structural Steel 8 Glass to Lift Shaft 42d 24 Now 17 02Feb 18
Southern Foyer - Facade Rectification 42d 24 Nov 17 02 Feb 18
= Lift 36 Installation & Facade Rectification %8d  D2Feb13 06 Apr 16
Lift Installation ( Lift 36 GM/L1-L2) 36d | D2Feb1e 17 Mar 18
| Test & Commission 12d 19 Mar 18 06 Apr 18 g
Inspections, Certification & Handover 39 O7Aprie 28 May 18 i
Enaliling Works 150 01Aug1? 18 Aug 17 i - e
Dermalition & Structure warks 7d | 19Aug 1l 22 Nov 17 o [ O & & o vorks
Escalator Installation & Complete Builders Works 75d | 23Novi7 13 Mar 18 = [ -t =taisto & Compite
Inspections, Certfication & Handover 3d  14Mar1e 02 May 18 i 0

Figure 143- Lift 36 and Escalator 7 & 8 Programme

5.3.11 Commissioning & Handover

Laing O’'Rourke recognises the importance of commissioning and system integration for the safe and energy-
efficient operation of buildings. As a result, we have developed proven, clear and systematic steps to commission
engineering systems and equipment in a proper and timely manner.

Successfully implemented on previous projects, this process will make a significant contribution to achieving
properly commissioned engineering services systems for the Sydney Opera House Building Renewal Stage 1C.

Commissioning is the verification process that is implemented to test the functionality and performance of each
system against specified operating criteria. The process starts during the design completion phase, continues
through the installation stage and culminates at the final witness acceptance tests.

The strategy and methodology is based on the following:

e Arobust and collaborative commissioning process
e  Structured lockdown, training and handover plans

A database of deliverables for commissioning will be developed that itemises all services within the renewal works
to be commissioned. This database will be used to monitor the installation, testing and commissioning activities as
the project progresses.

Commissioning deliverables will include:

Inspection test sheets for items that are to be closed in risers and walls and floors
Pre commissioning test sheets

Method statements for commissioning various systems

Commissioning sheets for various systems

Marked-up schematics tracking commissioning progress

Intersystem testing completion

Structure for collating commissioning information.

Items forming processes and systems that will form part of the witness tests generally include the following:

Air pressurisation and airflow tests in relevant areas
Heated and chilled water balance tests

Domestic hot and warm water tests

Major mechanical plant
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Fire mode tests, including damper operation

Control of general lighting

Emergency and exit lighting

Security systems,

Hydraulic systems

Vertical transportation systems (escalators and lifts)

Fire protection systems

ICT networks and devices, including audio visual, sound and specialist lighting systems

BMS Interface ( In collaboration with SOH incumbent controls contractor Honeywell Systems)
o Control of system, including room temperatures
o Essential services Interface testing
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5.3.12

Current Decant/ Asset List

The current decant and asset list has been developed in conjunction with Design 5, SOH Stakeholders and
Project Management teams.

Asset types and Owners

Before Site Handover to LOR

After Site Handover to LOR

Removal (after closure)

Food and Beverage

Production

£
:
E
&

Visitor Exper|

Bullding

Equipments Owner Contact Moving Location Moving Location Maving Location
High tables and black Managed by " o
Tl satis Building Staging SOH (DTZ) ? SOH (DTZ) 7
FirlaKhchen Aria David Madden Aria Offsite and Aria 2 LOR Recyeling / skip
equipment various location {unless specified)
L2 . Recycling  skip
F&B Fixtures Building David Madden LOR (if not fixed)
: . : SOH Production = Recycling / skip
Lighting Equipment Lighting Josh Neufeld Production St Peters (2B) Department On-site skip LOR {uless specificd)
4 ! SOH Production i Recycling  skip
Staging Equipment Staging William Gregory Production St Peters (2B) Depiartment On-site skip LOR (unless specified)
< X SOH Production . Recycling / skip
Audie Equipment Audio Royce Sanderson Production St Peters (2B) Department On-site skip LOR (unless specified)
Tech Support . SOH Production y o Recycling / skip
R ) Tech Support David Dalton Production St Peters (2B) Department On-site skip LOR {unless specified)
Recycling / skip under
Vi Theatre Assets
enue fi de Sse Building Dean Jakubowski LOR supervision of specialist
(fixed) contractor
Dressing Room Building Moriica Girard SOH (pTz) | Onsitein ather
dressing rooms
Production Orchestra Staging Monica Girard Production Onsite in other
chairs dressing rooms
SOH Retail Team Retail Micola Brandon SOH (DTZ) SOH (DTZ) On-site skip LOR Recyeling / skip
S0OH Ticketing Team Ticketing Tracey Paul SCH (DTZ) SOH (DTZ) On-site skip LOR Recycling  skip
o Their own managed
JST Seats Building Dean Jakubowski LOR offsite storage
F&B Activation Furniture Hiring TBA Fumiture Hiring Retum back
Furniture Company Company
Building Operations Building Building 2 Building § N
stuff Operations TBA Operations 5 Operations sl ip
Heritage
{this will be a specified Building Sumi & Dean S0OH (DTZ) 5t Peters LOR St Peters
list)
Mural TBA
Cl il i it Chi TBA Cleaners TBA Cleaners On-site skip LOR Recycling f skip
Siﬂgln:::;kshop Opera Australia TBA Opera Australia oA Opera Australia | OA to resolve
Riick Pomd Secuity Security David Crossly | SOH (DTZ) TBA 2 2

Equipment

Figure 144- Asset Classifications
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The following 3 schedules were issued in December 2016.

[0 | Aokarmsin and protect

JST - THEATRE MACHINERY PROJECT

SCHEDULE OF AFFECTED EXISTING MACHINERY

Sydney Opera Houss is of the highast lavel of heritage significance and is listed at
lecal, state, national and world heritage fevel. It is considered a masterpiece of 20th
century . and Auding its interiors, fittings and
finishes. Most of these machinery dates from the original installation in the 1970s.

Items noted for archive storage (4a) and for SOH usa (4b) are of high significance and are
1o be carefully removed with their attached maunting frames, They are 1o be putin purpose
made crates for protected siorage

Generally

This sthedule must be read in eanjunction with olher contract docurments, including

* Heritage Guideines for Works {05)

« Assel Lis! (SOH)

« Architects drawings snd documents

Phatograph and record everything prior 1o removal. All machinery 1o be video recorded in
use. This will be done by SOH prior to commencament of works.

Anylhing remaved and not discarded to be fagged as bo origwal location

Graffil must net be ceants off and must nol be painted over, This is a living “document”
o the ongeing use of s theatre since 1973, This apples 1 all levess of tackstige
spaces

Diagram noles: D5
Base Drawing: Soolt Carier

HEATRE MACHINERY UPGRADE IBSUET 7111208 SOHEDULE OF AFFECTEREGSTING
5

Figure 145- Asset Schedule

and protes

labs -~ Same cation
R and reinstats - Differant locatian
Rutan and modity 25 shown and remstals

JST - SAVE PROJECTS

SCHEDULE OF AFFECTED EXISTING FABRIC

Sydney Opera Housa is of the highest level of heritage significance and Is listed at
local, state, natlonal and world heritage level. It Is considered a masterplece of 20th
century srchitecture, engineering and construction, including its interiors, fittings and
finishes

Generally

* This schedule must be fead in connclion wilh oiher contract documents, including

= Heritage Comments at Tender Stage (D5)

* Herilage Guidelines for Works (D5)

* Asset List (SOH)

» Architects drawings and documents
« Photograph and record everything prior ia removal, This will be done by SOH prior o
commencement of works.
« Anything remaved and not dizcarded 1o be tagged a9 to onginal location
- Salvage 3l white birch “Wobbhies™
* Salvage and store all doors. Retaén all door hardware {(ver sels. roses, lalches, locks,
push plates, signage, lathers and numbaers, hinges) on door leaves until destination of door s
ko,
+ Salvage and tag hardware from doors 1o be disposed of.

\asuE zann SCHEDIAE OF AFFECTED Fin

Figure 146- Asset Schedule
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ENTRY FOYER, SOUTHERN FOYER, FUNCTION
CENTRE, BALLET REHEARSAL ROOM

SCHEDULE OF AFFECTED EXISTING FABRIC

Sydney Opora House is of the highest level of heritage significance and is fisted a1
local, state, national and world heritage level. It is considered a masterpiece of 20th
contury architocturs, angineering and construction, including its interiaes, fttings anc
finishes.

Generally

= This schedule must be resd in conjunclion with olher contract documeants, including:

= Herilage Comments st Tender Stage (DS5)

= Hisritage Guidsinas for Warks (D5)

= Asset List (SOH)

« Architects drawings and doc
+ Photograph and record everyihi
com et of warks:
« Anything removed and not discarded 1o be tegped 25 to onginat location
+ Salvage all while birch “Wobblies™
« Salage and store all doors. Rietan & door hanwans (ever &
push plates, signage, leliers and numbers, hingas) en door le
Enown
- Salage and

5
prioe 1o removal, This will be done by SO prior to

5, roses, latches, locks,
es unlil destination of door is

wistthwiare from doors o be disposed of

SR BOUTHERN FOVER: SURITION CENTRE. SALLET REEARSAL A00K

FowE
SHEET

E OF AFFECTED EDGTHG FARRK
o

Figure 147- Asset Schedule
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Figure 148- Sample Schedule of Affected Assets

© Laing O'Rourke 2017, all rights reserved



Sydney Opera House Renewal Project Works Package 1A, 1B & 1C January 2017

1311172

Sydney Opera House Renewal Project Works Package 1A, 1B & 1C Construction Management Plan

CMP

s T
ooy Fioax s S
et | emnee pares
oty
| e s vy s ety
| o tomume s grreroty | [ —
| et et gy
s Berchie snd peam
[rre——
S oy o ot S Fra | s o panens: e
[
| St o g ey o P
| rwetn bty
| Borrme “wres” g it i Bk i v o e st
Pt e +
e e ——
JrS—
[ —
s Becten
.
- Fro | G Pz psninl
| et e
T ———
[ — [E——
Combess
e b canfgamicn
| o paretien
e —————
P e !
| i st st st e ccasgmeni
[ —
[
[
Gt et trs
Conmrts e g2
Furctin Cemes B0 GO01, Q50T | P [
SN, gesiin]
et Pk st s et
| st gty Ao gorndy
[ !
| ooe tertmane 25 geveroty Ao gereaty
s et e e vt
‘304 ENTAY FOYER, BOUTHERN FOYER, FUNCTION CENTRE. BALLET REHEARSAL ROCM ISEUE 1 FE SCHEDULE OF AFFECTED EXISTING FABRIC
DESIGN & SHEETI0E 8

Figure 149- Sample Schedule of Affected Assets
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Figure 150- Sample Schedule of Affected Assets
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