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4560017
SHI NumberSydney Ports Corporation Heritage Inventory

Item Name: Port Operations and Communications Centre
Location: Merriman St, Millers Point  [Sydney]

State Heritage Inventory Study Number

Current Use: control tower Port of Sydney

Former Uses:

Statement of 
Significance:

The Port Operations and Communication Centre is significant in the history and operation of 
the Port of Sydney.  Since 1790 the European settlers struggled to gain visual 
communication across the uneven topography of the harbour.  These efforts culminated in 
the construction of the tower which provided, for the first time in over 150 years, visual 
oversight of major wharfage areas and the operations of Sydney Harbour. It is significant in 
its own right but also as an item in a collection of light towers and light stations which, 
together with the Communications Centre, provide evidence of the long process of 
establishing visual control and guidance over maritime operations in the Port of Sydney.

Historical Notes 
or Provenance:

Construction of the Tower at Darling Harbour in 1973-74 continued the quest by maritime 
authorities to provide awareness of shipping movements and to ensure that traffic flowed in 
and out of Port Jackson as efficiently and safely as possible.   This quest started within two 
years of the first European settlement when a lookout was established at South Head to 
notify the settlement of approaching ships. On 10th February 1790 a flag was hoisted for the 
first time announcing the arrival of the brig "Supply".  In 1793 the first recorded use of a 
navigation light occurred there when a signal fire was used to mark the Harbour entrance 
(See South Head Signal Station No4560011).

The first Harbour Master was appointed in 1811. Growing Port traffic and changing 
technology led to the establishment of an increasingly sophisticated system of signal 
stations, lighthouses, buoys and the pilotage service. Port control was also enhanced by the 
establishment of the Sydney Harbour Trust in 1890, then the Maritime Services Board in 
1935-36. In 1952 the Board's Port Operations and Communications Centre opened at the 
then Head Office. When the time came to re-equip and expand the facility in the1970's, a 

Endorsed Significance: StateAssessed Significance: State

Item Type: Built Category: Control TowerGroup: Maritime Industry

Admin Codes: Code 2: Code 3:

Curtilage/Boundary:

Owner: Sydney Ports Corporation

Other/Former Names: Harbour Control Tower

Area/Group/Complex: Group ID:

Aboriginal Area:

Local Govt Area: Sydney

DUAP Region: Sydney South
Historic region: Sydney

Address: Merriman St
Suburb / Nearest Town: Millers Point

State: NSW
Parish:

County:
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State Heritage Inventory

This report was produced using the Heritage Database Software provided by the Heritage Branch, NSW Department of Planning.
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priority was to provide operators with a good view of Port traffic and commercial wharves. A 
tower on MSB land at Millers Point was the solution. 

The Tower was built on land cleared by the MSB in the 1960's -70's during conversion of the 
finger wharves at Darling Harbour into longshore roll-on/roll-off container terminals. Earlier it 
had been the site of the Dalgety's wool store. The building became operational in 1974 but it 
was not until 1992,  when operations including visual survellience of commercial shipping at 
the South Head Signal Station transferred to the Control Tower, that full centralisation was 
achieved.

Physical Description: To achieve proper surveillence of the Port area the Communication Tower was raised 87 
metres above sea level overlooking Walsh Bay and Darling Harbour. It consists of a 
reinforced concrete column with an internal lift, topped by stainless steel and glass 
observation and operations areas.   The reinforced concrete base of the tower is 7.6 metres 
in diameter by 2.9 metres deep with connected plant and pump rooms and emergency 
equipment storage. Foundations are embedded into rock and rock anchors penetrate 7.9 
metres to provide adequate anchorage.

 A circular reinforced concrete shaft 4.9 metres in diameter rose from the base; housing lift, 
stairs and ducting for services. The three upper floors are 10 metres in diameter and 
cantilever from the shaft, while the roof framework is 15.2 metres in diameter.    Wind 
loading was a critical factor in designing the Tower. Potential problems of structural  strength 
in high winds were overcome by switching from pre-stressed to reinforced concrete and 
increasing the weight of the building at the top (Include diagram from Ports brochure on file).

All ships must obtain radio clearance from the Port Operations and Communication Centre 
before entering the port or leaving their berth, also during their passage through the Harbour 
ships provide notice of their positions at certian points that can be accessed by all other 
ships.  The new Tower had the advantage of providing visual sight of major wharfage areas
and the entire port for the first time (Port of Sydney Vol 10 1973 p200).

Physical Condition: Excellent

Modification Dates:

Designer:

Maker / Builder: Sabemo Pty Ltd

Year Started: 1973 Year Completed: 1974 Circa: No

Themes: National Theme State Theme Local Theme

3. Economy Communication (none)
3. Economy Transport (none)
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State Heritage Inventory Study Number

Recommended 
Management:

References:

Studies:

Listings:

Further Comments:

Criteria a) The Port Operations and Communication Centre is signifcant in the history and operation of 
the Port of Sydney.  Since 1790 the European settlers struggled to gain visual 
communication across the uneven topography of the harbour.  These efforts culminated in 
the construction of the Tower which provided visual oversight of major wharfage areas and 
the operations of Sydney Harbour for the first time in over 150 years.

Criteria c) The Port Operations and Communications Centre is a prominant landmark  and part of the 
skyline of Sydney Harbour. It is a significant element of the maritime landscape.

Criteria d)

Criteria e)

Criteria g)

Criteria f)

Integrity / Intactness:

Criteria b)

Parcels:

Latitude: Longitude:

AMG Zone: Easting: Northing:

Map Name: Map Scale:

Spatial Accuracy:Location validity:

Management:

Author Title Year

A Decade of Progress 1965 -75 - Port of Sydney Journal 
Vol 11 - 4

1975

Port Operations and Communications Centre - brochure 1974

Sydney's Modern Shipping Control Centre - Port of Sydney 
Journal Vol  11 - 3

1975

News Briefs - Port of Sydney Journal Vol 10 1973

Author Title YearNumber
Susan McIntyre-Tamwoy Heritage 
Consultants

Sydney Ports Corporation Heritage and 
Conservation Register

2004

Name: Date:Number:Title:
Heritage Act - s.170 NSW State agency heritage 
register

1/07/2004Sydney Ports Corporation

 Date: 24/10/2011 Page 3 Full Report with Images
State Heritage Inventory

This report was produced using the Heritage Database Software provided by the Heritage Branch, NSW Department of Planning.

Sydney Ports Corporation s170 Listing SHI Number 4560017



5Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |

27/11/13APPENDIX 1

Sydney Ports Corporation s170 Listing SHI Number 4560017

4560017
SHI NumberSydney Ports Corporation Heritage Inventory

Item Name: Port Operations and Communications Centre
Location: Merriman St, Millers Point  [Sydney]

State Heritage Inventory Study Number

Custom Field One:

Date Updated: 23/11/2009 Status: BasicDate First Entered: 30/06/2004Data Entry:

Custom Field Two:

Custom Field Three:

Custom Field Four:

Custom Field Five:

Custom Field Six:
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Caption: Port Operations and Communications Centre
Copyright: Sydney Ports Corporation

Image:

Image by: Susan McIntyre-Tamwoy Heritage Consultants
Image Date:

Image Number: 1
Image Path:
Image File: 4560017b1.jpg

Thumb Nail Path:
Thumb Nail File:

 Date: 24/10/2011 Page 5 Full Report with Images
State Heritage Inventory

This report was produced using the Heritage Database Software provided by the Heritage Branch, NSW Department of Planning.

Sydney Ports Corporation s170 Listing SHI Number 4560017



7Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |

27/11/13APPENDIX 1

Sydney Ports Corporation s170 Listing SHI Number 4560017

4560017
SHI NumberSydney Ports Corporation Heritage Inventory

Item Name: Port Operations and Communications Centre
Location: Merriman St, Millers Point  [Sydney]

State Heritage Inventory Study Number

Caption: Port Operations and Communications Centre
Copyright: Sydney Ports Coporation

Image:

Image by: Susan McIntyre-Tamwoy Heritage Consultants
Image Date:

Image Number: 2
Image Path:
Image File: 4560017b2.jpg

Thumb Nail Path:
Thumb Nail File:

 Date: 24/10/2011 Page 6 Full Report with Images
State Heritage Inventory

This report was produced using the Heritage Database Software provided by the Heritage Branch, NSW Department of Planning.



RINTOUL ASSOCIATES8 |

27/11/13APPENDIX 1

4560017
SHI NumberSydney Ports Corporation Heritage Inventory

Item Name: Port Operations and Communications Centre
Location: Merriman St, Millers Point  [Sydney]

State Heritage Inventory Study Number

Caption: Port Operations and Communications Centre
Copyright: Sydney Ports Corporation

Image:

Image by: Maritime Services Board
Image Date: 1/08/1974

Image Number: 3
Image Path:
Image File: 4560017b3.jpg

Thumb Nail Path:
Thumb Nail File:

 Date: 24/10/2011 Page 7 Full Report with Images
State Heritage Inventory

This report was produced using the Heritage Database Software provided by the Heritage Branch, NSW Department of Planning.

Sydney Ports Corporation s170 Listing SHI Number 4560017



9Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |

27/11/13APPENDIX 2

Sydney Ports letter of notification regarding the transfer of SHI 4560017



RINTOUL ASSOCIATES10 |

27/11/13APPENDIX 3

NSW Environment & Heritage Listing for the Millers Point Conservation Area SHI 5001049 



11Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |

27/11/13APPENDIX 3

NSW Environment & Heritage Listing for the Millers Point Conservation Area SHI 5001049 



RINTOUL ASSOCIATES12 |

27/11/13APPENDIX 3

NSW Environment & Heritage Listing for the Millers Point Conservation Area SHI 5001049 



13Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |

27/11/13APPENDIX 3

NSW Environment & Heritage Listing for the Millers Point Conservation Area SHI 5001049 



RINTOUL ASSOCIATES14 |

27/11/13APPENDIX 3

NSW Environment & Heritage Listing for the Millers Point Conservation Area SHI 5001049 



15Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |

27/11/13APPENDIX 3

NSW Environment & Heritage Listing for the Millers Point Conservation Area SHI 5001049 



RINTOUL ASSOCIATES16 |

27/11/13APPENDIX 3

NSW Environment & Heritage Listing for the Millers Point Conservation Area SHI 5001049 



17Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |

27/11/13APPENDIX 3

NSW Environment & Heritage Listing for the Millers Point Conservation Area SHI 5001049 



RINTOUL ASSOCIATES18 |

27/11/13APPENDIX 3

NSW Environment & Heritage Listing for the Millers Point Conservation Area SHI 5001049 



19Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |

27/11/13APPENDIX 3

THIS PAGE HAS BEEN LEFT BLANK INTENTIONALLY.



RINTOUL ASSOCIATES20 |

27/11/13APPENDIX 4

Director General’s Requirements MP10_0048 MOD4; 9 September 2013



21Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |

27/11/13APPENDIX 4

Director General’s Requirements MP10_0048 MOD4; 9 September 2013



RINTOUL ASSOCIATES22 |

27/11/13APPENDIX 4

Director General’s Requirements MP10_0048 MOD4; 9 September 2013



23Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |

27/11/13APPENDIX 4

Director General’s Requirements MP10_0048 MOD4; 9 September 2013



RINTOUL ASSOCIATES24 |

27/11/13APPENDIX 4

Director General’s Requirements MP10_0048 MOD4; 9 September 2013



25Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |

27/11/13

P:\2012 JOBS\12831 - BDA - Advisor Role - Existing Control Tower - Barangaroo Headland Park\Reports\12831-BDA RPT-S-121221.doc 

ISO 9001:2008 
FS 520893 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Structural Assessment Report 

 

Barangaroo Delivery Authority (BDA) – 
Harbour Control Tower 
 

Issue:  A 

 

 

Prepared For: Mr Phil Paris 
   Barangaroo Delivery Authority 

 

Project No.:  12831 

21st December 2012 

 

 

 

APPENDIX 5

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup



RINTOUL ASSOCIATES26 |

27/11/13APPENDIX 5

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup



27Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |

27/11/13

Structural Assessment Report  
BDA – Harbour Control Tower  Project No. 12831  
Issue:  A 21st December 2012

P:\2012 JOBS\12831 - BDA - Advisor Role - Existing Control Tower - Barangaroo Headland Park\Reports\12831-BDA RPT-S-121221.doc   

Table of Contents 

1. Introduction ..........................................................................................................................................1 

2. Brief History of the Structure ...............................................................................................................2 

3. Existing Structure ................................................................................................................................2 

4. Dynamic performance .........................................................................................................................3 

5. Constraints to Adaptive Re-use ..........................................................................................................4 

6. Recommendations ..............................................................................................................................7 

7. Reference ............................................................................................................................................7 

This report has been prepared on behalf of and for the exclusive use of the Client, and is subject to and issued in accordance with the 
agreement between the Client and Robert Bird Group Pty Ltd.  Robert Bird Group Pty Ltd accepts no liability or responsibility 
whatsoever for any use of or reliance upon this report by any third party.  Any copying of this report to external parties requires the 
permission of the Client and Robert Bird Group Pty Ltd. 

APPENDIX 5

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup



RINTOUL ASSOCIATES28 |

27/11/13APPENDIX 5

Structural Assessment Report  
BDA – Harbour Control Tower  Project No. 12831  
Issue:  A 21st December 2012

P:\2012 JOBS\12831 - BDA - Advisor Role - Existing Control Tower - Barangaroo Headland Park\Reports\12831-BDA RPT-S-121221.doc  

1. Introduction 
1.1 The purpose of this report is to inform the BDA of the relevant criteria that need to be considered 

when assessing potential adaptive re-use schemes for the existing tower on the north eastern part 
of the Barangaroo Headland Park site. 

1.2 The proposed review is split into the following stages:- 

Stage 1 – Desktop Study 

• Perform a desktop study of the information available on the structure and the proposed 
scheme to adaptively re-use the building.  RBG have received what we believe to be a full 
set of structural, architectural and services drawings for the building.  

Stage 2 – Structural Materials Condition Audit 

• A condition audit of the structural materials of all structural elements and fixings will be 
conducted. 

• RBG will prepare a scope for materials testing by a specialist material testing consultant. The 
purpose of this testing will be to gain an understanding of the condition of the concrete and 
steel elements and foundation fixings of the  existing structure, particularly with regards to 
the effect of chloride levels and corrosion risk to reinforcement. 

Stage 3 – Present Structural Capacity Assessment 

• An assessment of the structural adequacy of the existing structure for current design loads, 
(vertical and lateral), will be conducted. 

• This assessment will account for the results of the materials conditions audit; stage 2. 

• This assessment will also set a baseline design level for which RBG can assess and 
recommend future development opportunities. 

Stage 4 – Wind Load Assessment 

• Determine of the structural response to wind loads based on a wind engineering desktop 
study.  We propose a Wind Engineering Specialist Consultant is engaged to provide the 
required information to complete this. The aim of the wind engineering desktop study is to 
identify the tower acceleration levels at the ʻtop deckʼ to understand the effects of this to the 
tower under potential re-use schemes.   

Stage 5 – Potential Structural Options 

• Development of a ʻtop deckʼ floor usage matrix will be tabled which will identify various 
potential new ʻtop deckʼ floor functions.  RBG will include assessments of what can be 
achieved with minimal alterations and what would be possible and feasible with structural 
alterations. 

• These proposals will account for the results obtained from the previous stages. 

1.3 This report presents the results of Stage 1 of the review as outlined above. 

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup
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2. Brief History of the Structure  
2.1 The Sydney Ports Harbour Control tower sits at the north eastern end of the Barangaroo Headland 

Park development site between Merriman Street and Darling Harbour. The control tower began 
functioning as the Sydney Ports operation centre in 1974. The tower is no longer in use with the 
port operations facilities having been moved to Port Botany.  

2.2 The control tower is a cylindrical concrete walled structure in the form of a tube and is topped with 
a steel framed façade and roof system. There are 3 floor levels at the upper most portion of the 
tower providing facilities for the functioning of the operations centre. These levels include; 

• The Amenities level;  Housing the lunch room, locker rooms, toilets, showers etc 
• The Equipment level:  Housing Plant Facilities 
• The Control level;  Housing facilities for Harbour control 
• Roof top platform 

2.3 The tower has a single lift and stair access from ground level to the amenities level and control 
room respectively.  

3. Existing Structure 
3.1 A review of the existing drawings notes that the architectural design was completed by Edwards, 

Madigan, Torzillo and Briggs Architects and the structural design was completed by P.O Miller, 
Milston and Ferris Consulting Engineers. Extracts of the drawing sets are provided in Appendix A 
and B respectively for reference. 

3.2 The main vertical structure consists of a reinforced concrete tube having 
an outer diameter of 16 ft (4.9m) utilising 1ft (300mm) thk walls. This 
tubular structure extends from ground level to approximately 254ft high 
(77.5m). Refer Appendix A4 for typical details. This main tube sits upon a 
larger diameter, 20 ft, (6m) reinforced concrete footing system that is 
anchored to the rock foundations using MacAlloy Bars. Refer Appendix 
B2 for typical details. 

3.3 The 3 floor levels are located at 227 ft(69m), 240ft(73m) and 254ft high 
(77.5m) respectively. These floors cantilever from the main structural 
walls and are cylindrical in plan. The outer diameter of these floors is 
approximately 33 ft (10.1m); thus the floors typically cantilever 
approximately 8.5ft (2.6m). Refer Appendix A3 for typical details. The floors are 1ft thk (300mm) 
reinforced concrete slabs. The amenities level consists of a reinforced concrete slab with the 
addition of radial steel encased concrete beams and secondary ring beams. Refer Appendix B4 for 
typical details. 

3.4 Each of the 3 floor levels have a documented design live load capacity of 80 psf (3.8kPa). In 
addition to this the amenities level appears to have a documented “alternate” design live load 
capacity of 350psf (16.5kPa). This was probably designed as such to prop the upper 2 reinforced 
concrete levels during construction. Refer Appendix B3 for typical details. 

APPENDIX 5

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup



RINTOUL ASSOCIATES30 |

27/11/13APPENDIX 5

Structural Assessment Report  
BDA – Harbour Control Tower  Project No. 12831  
Issue:  A 21st December 2012

P:\2012 JOBS\12831 - BDA - Advisor Role - Existing Control Tower - Barangaroo Headland Park\Reports\12831-BDA RPT-S-121221.doc  

3.5 The amenities level and equipment levels have perimeter wall girt framing that support stainless 
steel cladding that is continuous from the amenities level to the control level. Refer Appendix A6 for 
typical details. 

3.6 On top of the control level sits a steel framed structure that provides for 
the window framing, roof framing and subsequent support for the roof 
and stainless steel cladding. The main elements of the roof are 8 
similar half span trusses that are connected to a central point (central to 
the cylinder) and extend outwards in a radial pattern to the perimeter. 
This, in effect, creates 4 similar trusses with an overall length of 
approximately 50ft (15.25m). The support framing to these roof trusses 
extends to and through the control level, the equipment level and 
appears to be ultimately supported on the amenities level. Refer 
Appendix A7 and B6 for typical details. 

4. Dynamic performance 
4.1 The dynamic performance of the Tower has previously been studied on at least 2 separate 

occasions. The following sub-sections explain these studies; 

4.1.1 In 1994 a paper was published entitled “The Wind-Induced Dynamic Response Of An 
84 M High Control Tower”. This was prepared as part of an Engineering masterʼs thesis 
by Roy O. Denoon.1

The abstract from the report is as follows; 

An 84 m high concrete control tower of circular cross-section was instrumented to 
measure its dynamic response to wind loadings. Reliable full-scale data on this type of 
structure is very sparse and this thesis details both the instrumentation and the results 
obtained. The data is then used as a basis for comparison with predictions using current 
design methods.  

The tower is located close to the central business district of Sydney and experiences 
very different upwind terrain types depending on the wind direction. This was found to 
have little effect on the tower response in the range of wind speeds encountered. 
Neither was there any firm evidence of the vortex shedding peak of response normally 
associated with circular cylindrical type structures.  

The accelerations experienced in the tower under strong wind conditions were found to 
be unacceptable with reference to the latest human comfort acceptability criteria. 
Indeed, there is anecdotal evidence of employee absence due to motion in strong 
winds. The predictive methods used to estimate the tower's wind-induced dynamic 
response were AS1170.2-1989, Vickery (1992) and ESDU 85039. These were found in 
most cases to provide a conservative prediction for design purposes.  

4.1.2 In September 2000 a paper was published entitled “Field Experiments to Investigate 
Occupant Perception and Tolerance of Wind-Induced Building Motion Research Report 
No R803” by Roy O. Denoon BEng ME(Res), Richard D. Roberts BA PhD, Christopher 
W. Letchford² BE DPhil, Kenny C.S. Kwok BE PhD. 2

This report studied 3 towers, Brisbane and Sydney Airport Control Towers and the 
Sydney Ports Control Tower (POCC). The abstract from the report is as follows; 

Field measurements were conducted at three control towers to determine occupant 
reaction to wind-induced building motion. The towers used were Brisbane Airport 
Control Tower, Sydney Airport Control Tower and the Port Operations & 
Communications Centre in Sydney. Occupants at Brisbane and Sydney Airport Control 
Towers were provided with push-buttons on which they could register motion perception 
and/or tolerance. Surveys were conducted with occupants in Sydney Airport Control 
Tower and the Port Operations & Communications Centre. 

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup
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Motion perception was found to be dependent on peak accelerations. It was found that 
the factors affecting motion tolerance are: magnitude of motion leading to fear and 
alarm; and the frequency of occurrence of perceptible motion. Education and 
habituation was found to increase tolerance of wind-induced motion. 

Additionally the study reported the following; 

The thresholds of perception of wind-induced motion at the POCC are slightly higher 
than those found at Brisbane and Sydney Airport Control Towers. This is consistent with 
the lower natural frequency at the POCC and the findings of numerous researchers in 
human response to vibration who have shown frequency dependence in perception 
thresholds. 

4.2 RBG have conducted a preliminary dynamic analysis of the Control Tower and have established 
that the first mode natural frequency to be 0.40Hz. This concurs with the figure established by 
Denoon, being 0.39Hz. These previous studies suggest that in high wind conditions the structure 
responds in such a way that presents unfavourable conditions to human comfort. The effects of this 
and how this could be mitigated to allow adaptive reuse will be studied as part of the future stages. 

5. Constraints to Adaptive Re-use 
5.1 Possible adaptive re-use schemes include; 

5.1.1 Schemes that fit within the current structural limits of the tower to accommodate the 
imposed loads and do not require the tower to be structurally modified, and  

5.1.2 schemes that do not fit within the current structural limits of the tower to accommodate 
the imposed loads and hence require the tower to be structurally modified.  

5.2 Schemes that do not impose loads to the tower that are greater than the present design loads 
could be accommodated relatively easily. This would include schemes that are similar in size, 
shape, and mass to the present structure. Further structural analysis of the tower would identify the 
“spare” capacity of the tower (if any), and define the maximum structural capacity of the tower that 
would ultimately determine the maximum limits of size, shape, location, mass of adaptive re-use 
schemes. These schemes could include minor structural modifications to suit the design and 
function of the scheme. 

5.3 Alternatively schemes that do not fit within the current structural limits of the tower to accommodate 
the imposed loads would require the tower to be structural modified in some manner.  

5.4 Various constraints to the adaptive re-use schemes are: 

5.4.1 Current Structural Condition:  

The current condition of the structure to accommodate the imposed loads needs to be 
assessed. Future stages of the assessment will identify the condition of all the 
structural materials, required fixings, connections and details.  

This assessment will determine what, if anything needs to be completed for the 
structure to perform its intended re-use function. 

The below assessments of vertical and lateral load carrying capacity are based on the 
present structural condition to be sound and that the tower can perform its intended 
function as per the original design criteria. 

It is to be stressed that the building was built in the early 1970ʼs and thus it is nearing 
the end of it probable design life. The actual design life of the building is as yet 
unknown. 

5.4.2 Adapting the Tower to Present Day Codes of Practice Requirements:  

APPENDIX 5
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The above examples are based on estimating the imposed loads to the structure to fit 
within the current design limits of the tower and do not reflect what could be achieved 
by determining the maximum capacity of the structure. This could be achieved by 
further structural analysis of the tower. In general however, there appears to be large 
flexibility with possible adaptive re-use schemes with respect to accommodating 
lateral and vertical loads.  

5.4.5 Inertial Load Carrying Capacity:  

The likely governing lateral force would be from the effects due to wind however the 
effects of both wind and earthquake actions will need to be assessed. Adaptive re-use 
schemes that add additional area and mass, especially at the top of the structure, will 
increases its adaptive re-use load carrying requirements. The previous example 
however identifies that a significant amount of structure would need to be added to 
exceed the current mass at the top floor and thus create adverse effects. 

The reduction of mass however may have a negative effect on the already 
unfavourable dynamic performance of the structure; refer below. 

5.4.6 Lateral Dynamic Performance 

Previous studies have suggested that in high wind conditions the structure responds in 
such a way that presents unfavourable conditions to human comfort. The mitigation of 
these effects are likely to be expensive. The possibilities to mitigate these effects 
include installing active or passive dampening to the structure, i.e. adding a tuned 
mass damper or the addition of extra mass. 

The reduction of mass in an adaptive re-use scheme may have a negative effect on 
the dynamic performance of the structure. There is anecdotal evidence that extra 
mass has been added to the top floor slab during construction to “dampen” the 
structure and improve its dynamic performance. It is not know if this is the case or 
additionally, if it is, how effective this procedure has been.  

Consideration must be given to the very nature of the proposal and the users of such. 
The previous studies suggest that the tower has a poor dynamic performance and that 
education and habituation serve to increase the tolerance. These options will not be 
practicable and designers and end users will need to be cognisant of the possibilities 
that the structure may cause discomfort. 

5.4.7 Safety in Design 

The consideration of safety in the design process is paramount. Safety concerns must 
be addresses during design, construction, and the life of the building in its intended 
use including maintenance. 

5.4.7.1 Some aspects of safety for consideration include: 

• Protection of the public from falling objects 
• Recognising that it could be a potential site for self harm 
• Recognising the poor dynamic performance and preparing for potential user 

discomfort and illness 
• Provision of safety barriers 
• Safety whilst on the tower with respect to environmental conditions 
• Establishing means of egress in an emergency 
• Provision of safety and maintenance equipment 

5.4.8 Constructability 

The constraints of the construction of an adaptive re-use scheme need to be 
considered. 

5.4.8.1 Some examples of these constraints include;

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup



33Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |

27/11/13

Structural Assessment Report  
BDA – Harbour Control Tower  Project No. 12831  
Issue:  A 21st December 2012

P:\2012 JOBS\12831 - BDA - Advisor Role - Existing Control Tower - Barangaroo Headland Park\Reports\12831-BDA RPT-S-121221.doc  

To adequately certify an adaptive re-use scheme the whole structure will need to be 
assessed and brought in line with present day codes of practice and standards. The 
assessment of the current condition and the required codes of practice will determine 
what, if anything needs to be completed to achieve this. 

Some example of these standards and code of practice that would need to be 
assessed include; 

5.4.2.1 Standards / Codes 

• AS 117Structural Design Actions 
o Part 0 - General Principles 
o Part 1 - Permanent, Imposed and other actions 
o Part 2 - Wind actions 
o Part 3 - Snow & Ice actions 
o Part 4 - Earthquake actions in Australia 

• AS 1657 Fixed Platforms, Walkways, Stairs and Ladders - Design, 
construction and installation 

• AS 360Concrete Structures 
• AS 370Masonry Structures 
• AS 410Steel Structures 
• AS 460Cold-formed Steel Structures 

5.4.2.2 The Building Code of Australia 

5.4.3 Vertical Load Carrying Capacity:  

Noting the above constraints, the current preliminary assessment has identified that 
this would not present itself as a significant concern. 

The present structure accommodates 3 floors cantilevering approximately 2.6m from 
the tower walls. The top floor is continuous over the walls and has an area of 
approximately 80m2. Refer Appendix B4 for details. 

A “top-floor” only adaptive re-use scheme (that requires the removal of the lower 2 
floors) could double the present floor area to 160m2 and fit within the current vertical 
load carrying capacity. This in effect would result in a top-floor diameter of 
approximately 14.5m (increased from the current 10.1m) 

A preliminary estimate of the maximum area that could be adopted is 190m2, i.e. a 
top-floor diameter of approximately 15.5m. 

These examples mimic the current plan profile of the tower, i.e circular, as a 
comparison only and do not preclude options that propose other profiles, i.e. square. 

5.4.4 Lateral Load Carrying Capacity:  

The current projected area, above the top floor, exposed to wind, (the likely governing 
lateral force) is approximately 72m2. 

Adopting the above example, if the “top-floor” area were to increase to 160m2, i.e., 
allowing a 14.5m top-floor diameter, then the current design could accommodate a 5m 
high wall/roof structure. If this were to be the case however the vertical loads of this 
structure would need to be reassessed. 

Additionally, the current design has an additional projected area below the top-deck of 
80m2 that captures wind loads. A preliminary estimate of the maximum area that could 
be adopted is therefore 152m2. Using the above example again, could result in a 
14.5m top-floor diameter design accommodating a 5m high wall above an below the 
top deck.  

APPENDIX 5

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup



RINTOUL ASSOCIATES34 |

27/11/13APPENDIX 5

Structural Assessment Report  
BDA – Harbour Control Tower  Project No. 12831  
Issue:  A 21st December 2012

P:\2012 JOBS\12831 - BDA - Advisor Role - Existing Control Tower - Barangaroo Headland Park\Reports\12831-BDA RPT-S-121221.doc  

The above examples are based on estimating the imposed loads to the structure to fit 
within the current design limits of the tower and do not reflect what could be achieved 
by determining the maximum capacity of the structure. This could be achieved by 
further structural analysis of the tower. In general however, there appears to be large 
flexibility with possible adaptive re-use schemes with respect to accommodating 
lateral and vertical loads.  

5.4.5 Inertial Load Carrying Capacity:  

The likely governing lateral force would be from the effects due to wind however the 
effects of both wind and earthquake actions will need to be assessed. Adaptive re-use 
schemes that add additional area and mass, especially at the top of the structure, will 
increases its adaptive re-use load carrying requirements. The previous example 
however identifies that a significant amount of structure would need to be added to 
exceed the current mass at the top floor and thus create adverse effects. 

The reduction of mass however may have a negative effect on the already 
unfavourable dynamic performance of the structure; refer below. 

5.4.6 Lateral Dynamic Performance 

Previous studies have suggested that in high wind conditions the structure responds in 
such a way that presents unfavourable conditions to human comfort. The mitigation of 
these effects are likely to be expensive. The possibilities to mitigate these effects 
include installing active or passive dampening to the structure, i.e. adding a tuned 
mass damper or the addition of extra mass. 

The reduction of mass in an adaptive re-use scheme may have a negative effect on 
the dynamic performance of the structure. There is anecdotal evidence that extra 
mass has been added to the top floor slab during construction to “dampen” the 
structure and improve its dynamic performance. It is not know if this is the case or 
additionally, if it is, how effective this procedure has been.  

Consideration must be given to the very nature of the proposal and the users of such. 
The previous studies suggest that the tower has a poor dynamic performance and that 
education and habituation serve to increase the tolerance. These options will not be 
practicable and designers and end users will need to be cognisant of the possibilities 
that the structure may cause discomfort. 

5.4.7 Safety in Design 

The consideration of safety in the design process is paramount. Safety concerns must 
be addresses during design, construction, and the life of the building in its intended 
use including maintenance. 

5.4.7.1 Some aspects of safety for consideration include: 

• Protection of the public from falling objects 
• Recognising that it could be a potential site for self harm 
• Recognising the poor dynamic performance and preparing for potential user 

discomfort and illness 
• Provision of safety barriers 
• Safety whilst on the tower with respect to environmental conditions 
• Establishing means of egress in an emergency 
• Provision of safety and maintenance equipment 

5.4.8 Constructability 

The constraints of the construction of an adaptive re-use scheme need to be 
considered. 

5.4.8.1 Some examples of these constraints include;

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup



35Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |

27/11/13

Structural Assessment Report  
BDA – Harbour Control Tower  Project No. 12831  
Issue:  A 21st December 2012

P:\2012 JOBS\12831 - BDA - Advisor Role - Existing Control Tower - Barangaroo Headland Park\Reports\12831-BDA RPT-S-121221.doc  

• Site Access: Methods of entry and egress 
• Working at Heights 
• Crane positioning 
• Dynamic stability during construction 
• Suitable Working Platform: The amenities level could be adopted to 

accommodate props to support the construction of a “top-floor” scheme. A 
method such as this could also be adopted as permanent prop to an adaptive 
re-use scheme. Refer below. 

Propping from amenities level to “top-floor” example 

5.4.9 Maintenance 

A maintenance program would need to be established to ensure the tower is 
maintained fit for purpose during its intended design life 

6. Recommendations 
It is recommended that the additional works, as outlined in stages 2 to 5, be completed. This work 
will enable a full assessment of the present condition of the structure and also, importantly, 
determine exactly what can and cannot be achieved for adaptive re-use schemes. 

7. Reference 
1. “The Wind-Induced Dynamic Response Of An 84 M High Control Tower”. This was prepared as 

part of an Engineering masterʼs thesis by Roy O. Denoon. 

2. Field Experiments to Investigate Occupant Perception and Tolerance of Wind-Induced Building 
Motion Research Report No R803” by Roy O. Denoon BEng ME(Res), Richard D. Roberts BA 
PhD, Christopher W. Letchford² BE DPhil, Kenny C.S. Kwok BE PhD 

APPENDIX 5

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup



RINTOUL ASSOCIATES36 |

27/11/13APPENDIX 5

Structural Assessment Report  
BDA – Harbour Control Tower  Project No. 12831  
Issue:  A 21st December 2012

P:\2012 JOBS\12831 - BDA - Advisor Role - Existing Control Tower - Barangaroo Headland Park\Reports\12831-BDA RPT-S-121221.doc  

Appendix A
Selected Architectural Drawings 

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup



37Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |

27/11/13
Structural Assessm

ent Report 
 

BDA – Harbour Control Tower 
 

Project No. 12831  
Issue:  A 

21st Decem
ber 2012

P:\2012 JO
BS\12831 - BDA - Advisor Role - Existing Control Tower - Barangaroo Headland Park\Reports\12831-BDA RPT-S-121221.doc

 

APPENDIX 5

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup



RINTOUL ASSOCIATES38 |

27/11/13APPENDIX 5

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup

Structural Assessm
ent Report 

 
BDA – Harbour Control Tower 

 
Project No. 12831  

Issue:  A 
21st Decem

ber 2012

P:\2012 JO
BS\12831 - BDA - Advisor Role - Existing Control Tower - Barangaroo Headland Park\Reports\12831-BDA RPT-S-121221.doc

 



39Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |

27/11/13APPENDIX 5

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup

Structural Assessm
ent Report 

 
BDA – Harbour Control Tower 

 
Project No. 12831  

Issue:  A 
21st Decem

ber 2012

P:\2012 JO
BS\12831 - BDA - Advisor Role - Existing Control Tower - Barangaroo Headland Park\Reports\12831-BDA RPT-S-121221.doc

 



RINTOUL ASSOCIATES40 |

27/11/13APPENDIX 5

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup

Structural Assessm
ent Report 

 
BDA – Harbour Control Tower 

 
Project No. 12831  

Issue:  A 
21st Decem

ber 2012

P:\2012 JO
BS\12831 - BDA - Advisor Role - Existing Control Tower - Barangaroo Headland Park\Reports\12831-BDA RPT-S-121221.doc

 



41Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |

27/11/13APPENDIX 5

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup

Structural Assessment Report  
BDA – Harbour Control Tower  Project No. 12831  
Issue:  A 21st December 2012

P:\2012 JOBS\12831 - BDA - Advisor Role - Existing Control Tower - Barangaroo Headland Park\Reports\12831-BDA RPT-S-121221.doc  

Appendix B
Selected Structural Drawings



RINTOUL ASSOCIATES42 |

27/11/13APPENDIX 5

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup

Structural Assessm
ent Report 

 
BDA – Harbour Control Tower 

 
Project No. 12831  

Issue:  A 
21st Decem

ber 2012

P:\2012 JO
BS\12831 - BDA - Advisor Role - Existing Control Tower - Barangaroo Headland Park\Reports\12831-BDA RPT-S-121221.doc

 

           



43Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |

27/11/13APPENDIX 5

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup

Structural Assessm
ent Report 

 
BDA – Harbour Control Tower 

 
Project No. 12831  

Issue:  A 
21st Decem

ber 2012

P:\2012 JO
BS\12831 - BDA - Advisor Role - Existing Control Tower - Barangaroo Headland Park\Reports\12831-BDA RPT-S-121221.doc

 

            



RINTOUL ASSOCIATES44 |

27/11/13APPENDIX 5

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup

Structural Assessm
ent Report 

 
BDA – Harbour Control Tower 

 
Project No. 12831  

Issue:  A 
21st Decem

ber 2012

P:\2012 JO
BS\12831 - BDA - Advisor Role - Existing Control Tower - Barangaroo Headland Park\Reports\12831-BDA RPT-S-121221.doc

 

            



45Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |

27/11/13APPENDIX 5

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup

Structural Assessm
ent Report 

 
BDA – Harbour Control Tower 

 
Project No. 12831  

Issue:  A 
21st Decem

ber 2012

P:\2012 JO
BS\12831 - BDA - Advisor Role - Existing Control Tower - Barangaroo Headland Park\Reports\12831-BDA RPT-S-121221.doc

 

           



RINTOUL ASSOCIATES46 |

27/11/13APPENDIX 5

Structural Assessment Report:- Harbour Control Tower by RobertBirdGroup

 

 

 

 

 

 

 

 

 



47Harbour Control Tower Proposed Demolition – Statement of Heritage Impact |




