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1 Introduction 

The Sydney Opera House is undergoing a period of renewals.. This is primarily 

focused on improving: wheelchair access; services in the House; improved patron 

and performer experience in the Concert Hall; the Function room, and various 

Front of House areas. Consequently, there are many parts of the House that are 

either undergoing design changes, change in purpose or are impacted by the new 

works.  

The Sydney Opera House understands the importance of protecting occupants and 

the building from the impacts of fire and have appointed Arup to undertake 

various fire engineering studies since 2003 as outlined in Section 2.1.  

The Opera House fire safety design was envisaged in the Utzon Design Principles 

in 2002 as follows,  

“In the Sydney Opera House you are aware of your orientation at all times. It is 

important that each number of the audience has a simple, easily understood tour, 

from the entrance to his or her seat and out again.”  

“All problems regarding fire and fire staircases are solved in a similar 

comprehensive manner.” 

Whilst the majority of patrons experience a simple and well understood exit 

system familiar to them via their entry path, there are other parts of the house and 

previous re-purposing work which have been addressed with a more 

comprehensive fire strategy approach built on resiliency through a variety of fire 

safety measures and management controls.  

Arup is continuing its involvement in maintaining consistency of fire safety 

through the provision of advice and design feedback from the early conceptual 

stages through to the Planning Application stage of the Renewal projects. 

This report is intended to support the State Significant Development applications 

and sets out the fire safety planning and strategy approach to the Renewals 

Projects and how an acceptable level of fire safety will be maintained throughout 

the House once the projects are completed.  

Further details are provided in Section 2.2, however it is recognised the designs 

will be undergoing a period of design development following the planning 

consent. Therefore details of the projects, associated non compliances and 

corresponding fire strategies will need to respond to the final designs where they 

are in keeping with the consent conditions.  

Consequently, the objective of this report is to be referenced in the State 

Significant Development consent as the guiding approach to fire safety, 

recognising the detailed fire strategies to achieve compliance will be addressed in 

subsequent fire safety engineering reports as part of a holistic fire safety approach 

in harmony with existing fire safety strategy. 
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2 Fire Safety Engineering at the House 

2.1 Timeline of fire engineering 

The following timeline illustrates the development of the key fire safety strategies for the House over the last 10-15 years.  
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2.2 The Renewals Fire Strategy 

The advice provided by the Project Planners (Dan Keary Urban Planning) and 

Group DLA (Building Code of Australia Consultant) indicates the building 

approvals will be undertaken as Crown building works under Section 109R of the 

Environmental Planning and Assessment Act 1974 (EP&A).  

All new physical works will satisfy the Building Code of Australia (BCA 2016) 

Performance Requirements relating to fire safety. Where the new works alter 

existing elements of the building, they will need to be consistent with the current 

approved strategies to maintain the existing level of safety or otherwise be re-

assessed against the acceptance criteria of the existing reports.  

Where no existing engineering reports address the issues identified, the works 

must either maintain or ideally improve the current level of fire safety.  

All new works will be consistent with the existing Class 9b Entertainment Venue 

building classification and the installed fire measures in the building summarised 

in the Annual Fire Safety Statement in Appendix A.  

Performance Solutions will be referred to Fire and Rescue NSW for consultation. 

2.2.1 General Strategy 

The fire safety strategy for the Sydney Opera House consists of layers of fire 

safety measures and design features intended to limit smoke and fire spread and 

aid with simple and intuitive exit from the building. In summary this consists of: 

 Fire and smoke protection to limit the spread of fire and smoke to the area 

of fire.  

o This enables staged managed evacuation of performance spaces 

which helps to not over-load the exit system. 

o Work has been carried out over the years and is ongoing to check 

and enhance this. 

 Egress is available along the entry path from the CH and JST via the 

podium (Level 2 and 1) as well as the Ground Level providing multiple 

alternative exit points utilising familiar routes. 

 Smoke detection has been progressively provided through the House such 

that all main risks and paths of travel are now covered. This is monitored 

with a 24hr security and fire response team to investigate and manage 

evacuation. 

 Sprinkler protection has been progressively introduced over the years such 

that all parts of the house are covered apart from the high ceiling spaces of 

the foyer spaces of the CH and JST. This system significantly enhances 

protection by limiting fire growth and smoke production giving occupants 

longer time to evacuate. 
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 Smoke management is provided to the performance auditoriums 

throughout the House to provide enhanced conditions during evacuation. 

This is currently limited in the Joan Sutherland Theatre and Concert hall 

(subject to the Renewals works). Given the extent of works to the JST no 

further works to the fire systems are considered necessary and the existing 

level of safety will not be diminished. For the Concert hall full 

performance assessment will be necessary to prove up the design. 

Further details of the fire strategy are outlined in the following sections. 

2.2.2 Fire Protection and Separation 

2.2.2.1 Structural Fire Protection 

The Sydney Opera House (SOH) is constructed using a series of key structural 

floors, vertical concrete shafts, and walls. These shafts and walls in some areas 

run through the entire height of the SOH. They not only provide structural support 

but also provide substantial service shafts utilised throughout the building. This 

leads to a number of spaces being fed from centralised points. The understanding 

of these connections is vital in the overall compartmentation strategy developed 

by Arup and reported in the May 2007 report.  

Another key parameter is the heritage nature of the building and the restrictions 

put on any design. Generally to bring any existing building up to current standards 

is often very costly and impractical. The SOH is no exception due to the amount 

of services running through the building requiring penetrations and service shafts.  

Existing steel trusses and portal frames support the back of house functions such 

as the lighting and sound areas in the “Bio” boxes as well as plant and ceilings 

located above the auditorium of the CH and JST.  

No retrospective upgrades of structural fire protection are considered necessary 

unless noted below due to changes in risk. Previous major works such as the 

VAPS project have been fully fire separated from the existing parts with BCA 

compliant fire protection.  
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2.2.2.2 Fire Compartmentation 

The Sydney Opera House features a number of interconnected foyer spaces 

including the entry, southern, northern and side foyers which are a unique feature 

of the architecture and aid with wayfinding and circulation. This is helpful during 

evacuation but can present challenges to limiting fire and smoke spread. 

This challenge has been partly addressed in previous fire strategies through the 

introduction of sprinklers to the Entry Foyer space to help reduce the 

consequences of a fire. These studies have investigated the consequence of smoke 

spread and determined that occupants of the auditoria are able to evacuate to 

outside before untenable conditions are met. Preliminary investigations indicate 

this remains the case with the proposed Renewal changes and as such the existing 

strategies are capable of being maintained. 

The existing fire rated wall separation and compartmentation strategy assists with 

limiting smoke spread as part of these strategies and will be maintained with 

minor modifications to area and location. Compartmentation will be checked 

throughout the project to maintain consistency and not adversely impact on the 

existing level of fire safety.  

Examples of this include: 

 Where smoke doors are being replaced or relocated in the Auditorium of 

the JST or CH they will be replaced with a door matching the fire 

resistance performance. 

 The new Function Centre and Creative Learning centre – Fire rated walls 

will be adjusted to incorporate the functions into a single fire compartment 

and separate the use from existing parts with fire rated construction.  

 Fire ratings of fire exit stairs will be maintained where the arrangement of 

doors will be changed to accommodate the new works. Discharge of 

existing fire stairs 02, 26, and 17 will be improved on the current 

arrangement to enable occupants to exit into a fire rated lobby from where 

they can exit to a separate alternative fire compartment or the case of stair 

26 direct to outside rather than discharge directly into the building as is the 

current design.  

The current fire compartmentation strategy for the building is documented in the 

2007 report called “Fire Compartmentation Strategy” (Arup ref 85376-00) and the 

Master Plan Strategy outlined previously. Arup are working with the House to 

update a working set of fire wall and compartmentation plans to reflect the current 

strategies. 

2.2.3 Egress 

The egress strategy for the House will be reviewed for consistency as the designs 

progress. It’s acknowledged that the new works will improve accessibilities 

therefore emergency egress provision for mobility impaired occupants will be 

considered for each of the projects during design development. 
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The strategy currently relies on travel via the Southern foyers from the CH and 

JST auditoriums to egress via the Level 2 podium or via the Entry Foyer to the 

podium or under the steps (UTS). 

The Northern foyers are served by fire protected stairs that discharge at Ground 

level internally as well as direct egress to outside at Level 2. Egress is also 

available via the side foyers to the South.  

The Western Foyer discharges direct to the west and under the steps with the 

associated Theatres discharging either via the Western Foyer or the Central 

Passage to outside via the space under the steps. 

As far as possible egress routes should be intuitive for the public, utilising entry 

routes or clear exits to outside. 

2.2.4 Fire Detection System and Warning 

Areas of new works will be provided with smoke detection, which will be 

selected, spaced and installed to AS 1670.1 2015. Where it is impracticable to 

achieve full coverage for a heritage building with contours and ceiling 

obstructions or where spurious alarms are likely, a performance solution will be 

considered to achieve an acceptable level of fire safety.  

The detection will be integrated with the existing monitoring and warning systems 

in the House to raise an alarm. 

These spaces will also be provided with sounders located and installed to 

AS1670.4 2015 and adjusted to suite new layout, which will be connected to the 

existing House emergency warning infrastructure.  

2.2.5 Fire Suppression 

Areas of new works will be largely provided with sprinklers, which will be 

selected, spaced and installed to AS 2118.1 1999. There may be some exceptions 

to this where it is highly problematic to install and the fire life risk acceptably low 

without them. 

The sprinkler heads and runs will be integrated into the existing sprinkler 

infrastructure. This is described below from the Warren Smith and Partners (fire 

services consultant) 50% Scheme report for the CH: 

“The existing building is partially protected by an Automatic Fire Sprinkler 

system.  The main non protected areas are the North and South foyers for each of 

the Concert Hall and Opera Theatre. Generally protection covers all of the 

subject areas. 

The Fire Sprinkler system is pressurised by three on-site pumps.  The two (2) 

main Diesel pumps located in the VAPS pumproom are fed from the on-site water 

storage tank.  A third pump is located in Plantroom 1 and is supplied from 

incoming water mains from Macquarie Street. Alarm Valve assemblies are 

located within Plantroom 1 with mains reticulated throughout the buildings to 

protect various risks.” 
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2.2.6 Smoke Control 

Smoke exhaust is generally only provided to the performance spaces with shut 

down of non-essential systems. The foyers have large volumes which increase the 

time to onset of untenable conditions, as previously assessed through smoke 

modelling as part of a fire engineered assessment of egress from the performance 

spaces. 

2.2.7 Fire Fighting Intervention 

2.2.7.1 First-aid firefighting 

First aid fire-fighting equipment will be provided to meet the BCA Performance 

Requirements in areas of the new works. The exception to this will be that all new 

works will be served by the existing Fire Hose Reel System, fed from the Hydrant 

system. There will potentially be some changes in compliance as a result of minor 

upgrades to fire compartmentation requiring coverage to be assessed against the 

Performance Requirements of the BCA.  

2.2.7.2 Fire Hydrants 

The existing fire hydrant system will provide coverage throughout the existing 

areas. The new works are unlikely to adversely impact this coverage. Coverage 

via fire protected stairs will be improved through the provision of protected 

lobbies at Ground floor and the introduction of the access tunnels from the 

Southern Foyer. 

The fire services consultant, Warren Smith and Partners 50% Scheme report for 

the CH states: 

“The existing building is protected by a Fire Hydrant system.  The existing system 

has been subject to a staged upgrade over the past 10 years as the result of a Fire 

Order from FRNSW. The resulting system solution represents a ‘near-as-possible’ 

compliance to AS 2419 system acknowledging the lack of DTS fire stairs within 

the SOH. 

Given the recent upgrade project the works for the FH system will be limited to 

retaining full coverage to existing areas, provision of temporary mains pipework 

to retain system operation outside the construction areas and relocation of 

pipework and valves to suit new works.  It is assumed that localised modifications 

to pipework including. the rising mains in the current spiral stair void may also 

be necessary.” 

3 Conclusion 

The continuity of the fire safety strategy at the Sydney Opera House is dependent 

on the ongoing review and assessment of the proposed changes against previous 

fire engineering assessments and the application of first principles design 

solutions to achieve acceptable fire safety outcomes for this complex building. 
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The objective of this report is to act as the guiding approach to fire safety, 

recognising the detailed fire strategies to achieve compliance will be addressed in 

subsequent fire safety engineering reports.  

Consequently, it is considered that the level of fire safety won’t be diminished 

through the Renewals projects and further enhancement to safety can be achieved 

as part of these works 
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A1 Annual Fire Safety Statement 

 
















