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Executive summary 
 
Purpose 
 
The purpose of this report is to review the RTA’s portfolio of timber truss bridges. There is an urgent need to 
determine a set of bridges requiring long-term conservation in order to meet the evolving operational needs of 
NSW’s road network while providing an appropriate representation of our State’s bridge heritage. 
 
The review is in the context of correspondence to the Minister for Planning dated 11 March 2009 from the then 
Minister for Roads seeking a review “to commence in conjunction with the NSW Heritage Branch of the 
Department of Planning”. The review also addresses the Heritage Council of NSW’s request for an overall 
conservation strategy for the RTA’s timber truss bridges. 
 
This report outlines the RTA’s assessment of the future operational requirements and limitations of these 
bridges, reflects on the current status of heritage listings, outlines potential financial implications and proposes 
some changes to the conservation arrangements for a number of bridges. The report is to be submitted for the 
consideration of the Heritage Council of NSW. 
 
Context 
 
The RTA and local councils are responsible for the operation and management of the road pavement, bridge and 
road corridor infrastructure in NSW. The RTA directly manages the major arterial network of State roads and 
has major financial responsibilities for the sub-arterial network of Regional Roads. These major and sub-arterial 
roads are collectively known as ‘classified roads’. Councils are the recognised road authority for Regional Roads 
and local roads.  
 
The RTA is tasked with providing safe, reliable, unrestricted and sustainable access along roads and across 
bridges. In managing the road network the RTA faces significant challenges, including growing traffic demands, 
the increasing extent of road assets, mounting environmental constraints and a government focus on recurrent 
spending. Nevertheless the RTA continually strives to ensure that the risks across the network to the road user 
and infrastructure assets are effectively managed and that available funds are used wisely. 
 
The RTA has more than 5000 bridges under its care and control, including 48 historic timber truss road bridges. 
The majority of these historic bridges are located on Regional Roads and local roads where the RTA has retained 
responsibility for the structures. Together with the 14 timber truss bridges that remain under local council care 
and control, these 62 structures comprise the last of 407 road bridges built between 1860 and 1936, primarily to 
service the needs of rural and regional areas. Of the 407 originally built, the RTA understands that up to 290 
were in-service at any one time. These bridges are significant components of the historic landscape of NSW and 
have heritage significance at State and local levels. Of these 48 bridges, 29 are on the State Heritage Register 
(SHR) with representation across the five types of timber truss bridges: Old Public Works Department (Old 
PWD), McDonald, De Burgh, Dare and Allan. The five identified timber bridge types each comprise a variety of 
forms distinguished by factors including the number of trusses, use of materials and additional lift spans. Some 
of these are recognised as being sub-types (explained further in Appendix 1).   
 
The road network plays a key role in the efficient transport of freight. Currently, road access is generally set at a 
42.5 tonne ‘general access’ limit for semi-trailer heavy vehicles. The Council of Australian Governments 
(COAG) is directly overseeing national transport reforms to assist industrial and economic growth and, as part 
of this program, is promoting the national adoption of ‘Higher Mass Limits’ (HML) for heavy vehicles equivalent 
to a 45.5 tonne semi-trailer. Similar truck masses, or higher, are common in North America, Europe, the United 
Kingdom and South Africa, and some Australian states have already moved to adopt HML in this form. NSW is 
now under pressure to also conform to this new revised 45.5 tonne HML for semi-trailer configurations. Over 
and above this base regulatory regime, NSW legislative amendments have enabled ‘emerging regulatory limits’ to 
be established. Larger and heavier multi-combination trucks with masses approaching 100 tonnes have varying 
levels of restricted access to the road network based on road pavement and bridge constraints.    
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Retaining historic timber bridges in the light of these evolving commercial traffic requirements presents a major 
service, safety and risk management challenge for the RTA. Modern road standards now well exceed the bridges’ 
original heavy vehicle structural design capacity. In cooperation with the Heritage Council of NSW over the past 
decade, the RTA has successfully developed methods for upgrading and strengthening timber truss bridges that 
have conserved their most significant heritage characteristics. As a consequence it is generally accepted that these 
bridges can be structurally upgraded to a reasonable level of risk for the current 42.5 tonne general access 
regulatory limits without compromising their heritage significance. However, it is not possible to upgrade these 
bridges to HML or further emerging limits.   
 
The management of the road network into the future is likely to be multi-tiered, with varying freight regulatory 
limits and prices across different routes. Many timber truss bridges are on classified roads where there is a 
current or emerging operational demand for access by higher mass vehicles. Others can be accommodated on 
lesser routes by structural upgrading to the current 42.5 tonne regulatory limit, and hence provide opportunities 
for conservation if deemed appropriate.   
 
A further dimension of operational risk is the relative exposure of these bridges to damage due to their intrinsic 
design which features a structural support frame above the bridge deck. Some 43 of the 48 bridges identified 
across NSW are narrow, single-lane structures, making their trusses even more vulnerable to damage from large 
multi-combination trucks.   
 
Timber truss bridges are very expensive to maintain in terms of planning, approvals, materials, maintenance 
frequency and skilled resources. Approximately $25 million of the RTA’s current $123 million annual bridge 
maintenance budget (excluding the Sydney Harbour Bridge) is invested annually in timber truss bridge 
maintenance (ie approximately 20 per cent of the budget is spent on one per cent of the RTA’s bridge stock). 
These structures ideally require major rehabilitation every five to seven years compared to contemporary bridges 
that offer a typical design life of 100 years. Ongoing recurrent maintenance costs are typically 20–25 times that of 
a conventional modern bridge structure. This current level of expenditure in timber truss bridges is 
compromising bridge maintenance and replacement needs across the remainder of the State’s bridge stock and 
hence the RTA’s ability to manage risks to these and other road infrastructure assets. Moreover, this current level 
of spending on the RTA’s timber truss bridges is still not sufficient to provide an adequate level of service, with 
many on sub-arterial and local access roads subject to temporary bracing or detours in response to necessary 
periodic bridge closures.  
 
From the RTA’s perspective the ongoing management of the current portfolio of 48 bridges is unsustainable 
from an operational risk, financial management and heritage conservation perspective.   
 
In 2009 the then Minister for Roads sought the RTA to undertake a review of these structures in conjunction 
with the Heritage Branch of the Department of Planning in order to determine a set of timber truss bridges for 
long-term conservation and management in accordance with their heritage status.    
 
This report describes the review undertaken by the RTA with respect to the 48 bridges under its control. Timber 
truss bridges under the care and control of local councils or other government agencies have not been included 
in the review. The review and subsequent consultation process is required to provide the RTA with planning 
certainty on how to best move forward with the management of these structures, including replacements where 
appropriate and strengthening if and when required over the next 10–15 years. The review will also allow the 
RTA to focus on the bridges that are identified as the most appropriate candidates for long-term conservation.   
 
Process 
 
In reviewing the timber truss bridge portfolio it is necessary to acknowledge that existing heritage listings 
occurred in a manner that lacked the scrutiny and rigour of the listing processes now in use within the NSW 
heritage system. Nor did the existing listings take account of long-term operational demands on these bridges. 
New management arrangements need to reflect the latest evolution of the legal instruments and government 
policy directions. 
 
A more rigorous process of assessing candidates for retention must recognise: 
• The current and emerging heritage regulatory framework. 
• The current and emerging operational requirements of the NSW road network.  
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• The need to provide for safe travel. 
• Limitations on future resources including funding.  
• The need for planning certainty and streamlined heritage planning approvals. 
• The need to avoid investment of significant resources in bridges which are poor candidates for long-term 

conservation so as to ensure optimum use of available funds. 
 
The RTA has conducted this review via a four-step assessment process. Each step provided an analysis of 
attributes that identified and refined a portfolio of bridges to best meet long-term conservation and 
infrastructure service needs. The four steps developed were: 
1. Operability test. 
2. Sensitivity analysis. 
3. Representative sampling. 
4. Balancing analysis. 
 
The operability test analysed each bridge against a range of critical operational factors to determine whether it 
was capable, either in its existing state or if structurally upgraded, of performing at an appropriate level of service 
within its location in the road network into the future. This also enabled identification of sites where exceptional 
local factors permit a lower standard than the current general access trucks to be accommodated by the local 
industry and community or, in a few cases, where a form of adaptive reuse is feasible.   
 
This assessment was based on current and predicted route functions across the road network. Emerging 
regulatory limits are expected to generally apply to most classified roads and potentially some unclassified [local 
access] roads. In cases where existing general access truck limitations are sufficient, some structural modification 
[to these bridges] will still be required.    
 
In a few instances bridges can be retained without the need for structural upgrading where local factors enable a 
lower route operating requirement than general access trucks or where a form of adaptive reuse is feasible. In 
these instances the integrity of their original design, including materials compatible with the original construction, 
may be retained in use. Current examples include: Victoria Bridge (Picton), Rossi Bridge (near Goulburn), 
Galston Gorge (near Hornsby), St Albans (near Windsor), McKanes (near Lithgow) and Cobram (over the 
Murray River). Swan Hill may also be feasible through adaptive reuse.   
 
Operationally unsuitable bridges (hereafter ’inoperable’) are those where the route must have a bridge with the 
capacity to accept loads in excess of the structural bridge engineering standard associated with the current 
general access trucks. It is not possible to upgrade any existing timber truss bridge to meet that capability. A 
supporting statement to this effect by the RTA’s Principal Bridge Engineer is attached in Appendix 6.  
 
Sensitivity analysis involved examining five key heritage and five key operational factors for each bridge in 
order to differentiate and rank structures that were fundamentally similar in many respects. No single factor was 
determinative. Instead a quantitative non-weighted scoring system allowed the population’s conservation and 
operational potential to be ordered on a scale from high-positive to high-negative, while still recognising the 
overall heritage significance or the overall operational risks for the portfolio/individual bridge. This step was 
intended to provide a broad overview to assist the analysis.  
 
Representative sampling then applied the results of the operability test and the sensitivity analysis to verify 
that a representative sample of the population was present and adequately captured the inherent variation in the 
population and the heritage significance of the bridges both collectively and individually. Five dimensions were 
chosen for examination in considering the representativeness of the sample: 
• Historical representation. 
• Technical representation. 
• Social visibility. 
• Aesthetic visibility. 
• Spatial distribution. 
 
If there were potential gaps in the sample, consideration was given to bridges identified as ‘operationally 
unsuitable’, favouring those with the greatest adaptive reuse potential as conservation candidates. Ideally, no 
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redundant assets will be identified for conservation due to the substantial management issues represented by 
such assets.  
 
It is important to recognise that NSW heritage policy directions differ from the Burra Charter 1 in two respects: 
• By providing heritage protection for a representative sample of similar assets rather than for all examples of 

identical assets.  
• By allowing for further checks in line with government policy directions outlined in the Heritage 

Amendment Act 2009 and available via Hansard records, stipulating that a “balance will be achieved 
between infrastructure provision and heritage conservation”. 

 
The difference between a “representative sample” for positive heritage outcomes and other “government policy 
directions” illustrates that the selection of heritage assets to be conserved on the Section 170 register [of the 
Heritage Act 1977 which records all heritage items in the ownership or under the control of the RTA] may need 
to differ from the representative sample. This was the purpose of the fourth step (balancing analysis).   
 
Balancing analysis checked that the outcome was: consistent with other government policy directions, 
financially feasible and ultimately deliverable by the RTA. This analysis is set out in detail in Section 7.4 of this 
report. The balancing analysis considered the following matters: 
• Meeting heritage asset management policy obligations. 
• Providing efficient and effective service delivery. 
• Understanding the financial implications of the proposed RTA approach. 
 
Results of the review 
 
The four step analysis (described above) was applied to the population of 48 existing RTA bridges.  
 
The operability test identified 24 bridges as operable with respect to the future demands of the road network. 
In addition, Swan Hill, an inoperable bridge on the State Heritage Register (SHR) has been identified as likely 
capable of adaptive reuse. No other inoperable bridges are feasible for adaptive reuse as their retention would 
present considerable continuing conservation, operational and financial challenges. With the exception of Swan 
Hill, conservation of unused inoperable bridges is not considered to “provide efficient service delivery” and 
would not “achieve positive heritage outcomes where feasible”. In particular, three operable bridges 
(Rawsonville, Warroo and Carrathool) are already subject to critical exposure from their narrow width as they are 
being used by large multi-combination trucks. This risk is also relevant to the future route requirements for a 
further three operable bridges on the western slopes and plains (Beryl, Paytens and Scabbing Flat). Swan Hill’s 
adaptive reuse will exclude these multi-combination trucks. 
 
It is important to recognise that operable bridges exposed to heavy motorised traffic still represent substantial 
operating risks, even if modified to achieve the structural engineering standard catering for general access trucks. 
This is due to the substantial amount of timber utilised for critical structures above the bridge deck. Not only are 
these elements constantly exposed to traffic, but the risk factor is compounded due to the narrowness of the 
bridges. Hence they remain vulnerable to substantial overloading and damage.   
 
Within the operable bridges, specific uncertainty remains regarding the future operability of five local road (non-
SHR) Dare and Allan truss bridges in the central west as well as Carrathool (SHR) on a local road on the south-
west plains. 
 
Sensitivity analysis confirmed that the operable bridges were generally better candidates for conservation. 
 
The representative sampling step verified that the operable bridges as a group provide a good representative 
sample of the original in-service timber truss bridge population, adequately reflect the overall bridge population’s 
diversity and provide positive heritage outcomes. The addition of Swan Hill improved the sample. In addition, 
there are five bridges (Rawsonville, Paytens, Scabbing Flat, Beryl and Warroo) within this sample that are not 

                                                 
1  The Burra Charter (the Charter for the Conservation of Places of Cultural Significance) was adopted in 1979 by the Australian 

National Committee of the International Council on Monuments and Sites ( ICOMOS ). The Charter was revised in 1999 and sets 
a standard of practice for those who provide advice, make decisions about, or undertake works to places of cultural significance, 
including owners, managers and custodians. 
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considered to be of high individual significance and whose loss from the sample would not substantially affect 
the overall representativeness of the conserved bridge population.  
 
The balancing analysis identified three areas where it is likely the representative sampling for positive heritage 
outcomes may not reconcile with other government policy directions: 
• In the longer term it may not be feasible to support an ideal Statewide spatial distribution of timber truss 

bridges on the western slopes and plains due to the widespread access requirements of large multi-
combination trucks. This reflects the [previously mentioned] uncertainty regarding the future operability of 
the five local road [non-State Heritage Register] Dare and Allan truss bridges in the central west as well as 
Carrathool [on the State Heritage Register] on a local road on the south-west plains.    

• There is separate uncertainty regarding potential for duplication because the RTA’s analysis has been 
undertaken in the absence of documented best practice guidance on representative sampling from the 
Heritage Branch of the NSW Department of Planning. This uncertainty applies to the same five local road 
[non-SHR] Dare and Allan truss bridges in the central west but not Carrathool.  

• The representative sampling is undertaken independently of financial and service impacts.   
 
Four options were considered in examining financial and service impacts: 
A. Conserve 48 bridges.  
 Upgrades would be required to manage current general access truck needs. Note that this option ignores 

current Higher Mass Limits and future service needs. 
B. Conserve and strengthen 25 bridges (and replace 23 bridges). 
 This represents all operable bridges plus Swan Hill, providing a representative sample for positive heritage 

outcomes. 
C. Conserve 20 bridges and replace 28 bridges. 
 This excludes five operable bridges in the central west that are subject to some uncertainty. 
D. Replace all 48 bridges. 
 This is a theoretical option that ignores heritage needs. 
 
Broad qualitative summary assessments have been made to communicate the operational service and risk 
implications of each option. The following table (ES-1) summarises the capital and recurrent funding 
implications of the four options, along with the operational and service level broad assessments. It also describes 
the levels of service delivery and operational risk that will be achieved after any structural upgrading or other 
rehabilitation. 
 

Table ES-1 
The capital and recurrent funding implications of the four options 

 
Option A. Conserve 48 

 
B. Conserve 25 
    Replace 23 

C. Conserve 20  
 Replace 28 

D. Replace all 48

Capital funding (initial 
recapitalisation) 

 Structural upgrading 

 
 

$344 million 

 
 

$197 million 

 
 

$154 million 

 
 
0 

 Replacement 0 $163 million $199 million $345 million 
 Total 

 
$344 million $360 million $353 million $345 million 

Average annual level of 
recurrent funding  
after initial 
recapitalisation 
 

 
$47 million pa 

 
$25 million pa 

 
$21 million pa 

 
$1 million pa 

Long term financial 
savings after initial 
recapitalisation 

 
Nil 

 
Nil 

 
$4 million pa 

 
$24 million pa 

Operational risk after 
initial recapitalisation 

75% substantial risks 38% substantial risks 27% substantial risks good risk profile 

Future service level after 
initial recapitalisation 

38% inadequate 
48% basic 

48% basic 38% basic good service level 
profile 
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Notes to support Table ES-1 
• A new modern bridge or a truss bridge only being used by pedestrians and cyclists involves “low” risks and provides a “good” level 

of service. A truss bridge being used by motorised traffic of lower than the general access truck limits provides only a basic level of 
risk and service. A timber truss bridge that has been structurally upgraded and is exposed to heavy motorised traffic still only 
provides a basic level of service but continues to involve substantial risks. A bridge unable to achieve route operating requirements 
provides an “inadequate” level of service and “substantial” risks. 

• “Structural upgrading costs” refer to the cost of strengthening a conserved timber truss structure to provide for the current general 
access trucks without changing the number of traffic lanes. “Replacement” costs refer to the cost of building a new bridge to 
modern design standards as a replacement bridge, including upgrading to two or more traffic lanes.  

 
 
The current total capital and recurrent expenditure for timber truss bridges is about $25 million per annum, 
which is inadequate to manage these structures. Key conclusions from Table ES-1 are as follows: 
• Rehabilitation costs for the existing bridges and the cost of replacement with a new modern structure are of 

the same order despite the significant difference in service level provided and the resulting expected life of 
the asset. Replacement costs would generally provide a modern structure with a 100-year design life whereas 
rehabilitation works on timber truss bridges are potentially required every five to seven years. Furthermore, 
ongoing recurrent maintenance costs to a timber truss bridge following structural upgrades are up to 25 
times that of a new modern structure. 

• The total capital cost of structural bridge upgrades and/or replacements for the RTA’s timber truss road 
bridge portfolio entails approximately $344–$360 million. These works are required within the next 10–15 
years in order to effectively manage the risks to the road network. The RTA’s capital program is heavily 
committed and the availability of funds of this scale presents substantial budgetary challenges. These works 
cannot be achieved without budget prioritisation or supplementation. Funding needs are currently being 
considered through a separate engagement with Treasury.  

• Even after structural upgrades, the recurrent maintenance costs will continue to have a strong impact on the 
RTA’s surplus or deficit. It is also important to recognise that options A and B will not make any financial 
savings for the RTA’s long-term recurrent budget. Option C provides some level of recurrent reduction, 
whereas the recurrent savings from option D are very significant.   

• Option A fails the government policy directions to “provide efficient service delivery” because even after 
capital upgrades, 18 of the 48 bridges would be unable to achieve each respective route’s service needs. 
Furthermore, substantial operational risks would remain for 36 bridges. The recurrent funding would need 
to double from the current spend in order to effectively maintain these assets into the future. 

• Option B achieves either a good (25) or basic (23) service level for all routes. Substantial operational risks 
would remain for 18 bridges. Recurrent funding needs would have to be retained at current levels and would 
not provide any saving to the RTA and would leave the same management issues on the remainder of the 
bridge stock.  

• Option C also achieves either a good (30) or basic (18) service level for all routes, though 13 bridges would 
still be subject to substantial operational risks. As a result of the extra 5 bridges being replaced, option C 
represents a 22 per cent improvement in service level over option B and a 28 per cent reduction in the 
number of bridges subject to substantial operational risks over the longer term. Some level of recurrent 
funding could be eventually directed to other bridge management issues across the remainder of the bridge 
stock.   

• Option D provides a low operational risk, an optimal level of service for all routes and a significant 
reduction in recurrent funding that could be directed to bridge management issues across the remainder of 
the bridge stock. However, this option fails to achieve government policy directions for positive heritage 
outcomes. 

 
The RTA’s position 
 
This review has demonstrated how difficult it can be to achieve a balance between infrastructure provision and 
heritage conservation due to the multiple values embodied by each individual bridge, as well as the lack of an 
established heritage methodology for considering such issues. Timber truss bridges do not lend themselves to 
adaptation as they deteriorate from environmental factors if not in use. It is thus desirable that these bridges be 
kept in operation in order to ensure regular maintenance as justified by their continued function within the road 
network, provided safety to road users can be effectively managed.  
 
As a result of its best assessments the RTA is proposing that 25 bridges be retained and 23 bridges be divested 
from the RTA’s Section 170 (S170) heritage portfolio. Of the 25 bridges to be retained, 24 are considered likely 
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to remain operable on current assessments. In addition, Swan Hill, an inoperable bridge on the State Heritage 
Register (SHR) has been identified as likely capable of adaptive reuse. No other inoperable bridges are 
considered feasible for adaptive reuse. Of these 25 bridges, the RTA has some confidence in the future 
operability and significance of 18 timber truss bridges.   
 
A further five operable S170 registered bridges in the central west (Warroo, Rawsonville, Scabbing Flat, Beryl 
and Paytens) are subject to uncertainty with respect to their future operability, given the trend towards the 
increased access required by large multi-combination trucks on the western slopes and plains. 
 
These five “operable” S170 bridges in the central west are not of high individual significance and any potential 
future re-assessment due to change in the routes’ operating requirements would not substantially affect the 
representativeness of the conserved bridge population. 
 
In addition, Carrathool (State Heritage Register) has some uncertainty regarding its future operability given the 
large detour involved and, again given the strategic trend to the emergence of, and widespread access for large 
multi-combination trucks on the western slopes and plains. 
 
As a consequence of the above uncertainty regarding these six bridges, the RTA proposes that they be retained 
on an interim basis with five remaining on the S170 register. This is considered a precautionary, prudent and 
conservative position so as not to exclude items that could evolve from future best practice analyses. However, 
just as it would be imprudent to demolish and replace these six bridges due to associated heritage impacts, it 
would also be imprudent to ignore the potential uncertainty regarding future route operating requirements for 
these bridges. The RTA is prepared to accept the additional financial imposts on a temporary basis from these 
six bridges until the uncertainty is clarified.  
 
Consequently, the RTA is proposing option B (Table ES -1): to retain 25 bridges, qualified by retaining five to 
S170 listing (local significance) rather than SHR listing, so as to allow option C to be more easily accommodated 
in future if necessary.   
 
In a similar manner, under option B, the RTA proposes that three S170 bridges (Cobram (de Burgh), Lansdowne 
(de Burgh) and Briner (Dare)) be listed on the State Heritage Register in recognition of the RTA’s commitment 
to their long-term conservation. 
 
The RTA is conscious that this review’s conclusions will represent, over time, a loss of a considerable number of 
timber truss bridges, but it also clearly supports the government’s new policy directions (shown in the Second 
Reading Speech for the Heritage Amendment Act 2009). 
 
Proposed portfolio for conservation 
 
The proposed portfolio of bridges for conservation consists of 25 bridges, comprising 24 operable bridges in 
addition to Swan Hill, which is proposed for retention due to its potential as an operable bridge via adaptive 
reuse. The recommended portfolio is summarised in Table ES2. It includes: 
• Retaining a listing of 17 bridges on the State Heritage Register, including a single example of the most 

commonly built form [of single span standard truss] of four of the five types (there is no single span Old 
PWD truss bridge remaining) and a selection of bridges from each of the five types that recognise six 
dimensions of notable characteristics. 

• Listing three S170 bridges (Cobram, Lansdowne and Briner) on the State Heritage Register. 
• Retaining the S170 listing of five central west bridges as of ‘local significance’, including a second example of 

a single standard Dare truss bridge (Warroo) without notable characteristics, two extra examples of two-span 
Dare truss bridges (Rawsonville and Scabbing Flat without notable characteristics) and two extra examples 
of two-span Allan Truss bridges (Beryl and Paytens) without notable characteristics. 
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Proposed portfolio for divesting from the RTA’s S170 portfolio 
 
The portfolio of bridges proposed for divesting from the RTA’s S170 heritage portfolio comprises 23 inoperable 
bridges. None are expected to be able to meet the future route operating requirements for the route and none 
are feasible for adaptive reuse. The proposed portfolio for divestment is shown in Table ES-3 and includes: 
• De-listing of 12 from the State Heritage Register.  
• Divesting of 12 single truss span bridges without exceptional characteristics (one McDonald, three de Burgh, 

four Dare and four Allan bridges). 
• Divesting of 11 multi-truss bridges (one two-span McDonald, one two-span plus lift span de Burgh, one 

five-span de Burgh, three two-span Dare, three two-span Allan and two three-span Allan bridges). This 
would result in a reduction in the availability of exceptional characteristics associated with border crossings 
(four), lift spans (two) and iron piers (two). 

 
These structures will need to be progressively replaced with modern structures as funding permits in order to 
meet operational needs. The RTA will need to work towards replacement of these structures over the next 10–15 
years. Options for transfer to separate owners such as local government would be separately addressed. Section 
4.2 of this report explores the advantages and disadvantages of the various in-principle options. 

 
Next steps 
 
Following consultation with the Heritage Council of NSW and subject to Minister for Planning approval, the 
RTA’s review will lead to the:  
• Establishment of ‘Timber Truss Bridge Conservation Management Plans’. 
• Finalisation of a ‘Long-term Timber Procurement Strategy’. 
• Finalisation of a ‘Skills Transfer Strategy’ to ensure that specialist skills and knowledge in timber bridge 

construction, maintenance and conservation are maintained on a renewable basis, across professional and 
trades parts of the workforce. 

• Establishment of an ‘Interpretation and Communications Strategy’ that promotes the heritage significance of 
the timber truss bridges as a group and provides relevant interpretation at individual bridge sites or 
associated communities. 
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Table ES-2 
  Bridges identified for conservation 

(shading identifies bridges to be preserved on an interim basis, all as local significance except Carrathool) 
 

Bridge type 
• Bridge 

Number 
of trusses

Notable characteristics 
(other than spatial distribution) 

Current  
listing 

Recommended 
listing 

Old Public Works 
Department 

    

• Clarence Town 2  piers (iron) SHR SHR 
• Monkerai 3  > 2 trusses SHR SHR 
McDonald     
• Galston Gorge 1  Fabric SHR SHR 
• McKanes 2  SHR SHR 
• Junction 3  > 2 trusses SHR SHR 
De Burgh      
• Lansdowne 1  S170 SHR (new) 
• Middle Falbrook 2  Piers concrete pipe  SHR SHR 
• St Albans 2  Bracing diagonal  

 Piers (iron) 
SHR SHR 

• Cobram 2 + lift  Border 
 Liftspan  
 Fabric 
 Piers (iron) 

S170 SHR (new) 

Dare      
• Briner 1  S170 SHR (new) 
• Warroo 1  S170 S170 
• Rawsonville 2  S170 S170 
• Scabbing Flat 2  piers (iron) S170 S170 
• Colemans 2  piers (iron) SHR SHR 
• New Buildings 3  > 2 trusses SHR SHR 
Allan      
• Wee Jasper 1  SHR SHR 
• Beryl 2  S170 S170 
• Paytens 2  S170 S170 
• Carrathool 2 + lift  liftspan  SHR SHR 
• Swan Hill 

 (via adaptive reuse) 
2 + lift  border 

 liftspan 
 fabric 
 piers (iron) 

SHR SHR 
(pending viable adaptive 

reuse) 

• Hinton 2 + lift  liftspan 
 piers (iron) 

SHR SHR 

• Morpeth 3  bracing overhead  
 piers (iron) 
 > 2 trusses 

SHR SHR 

• Rossi 3  fabric 
 > 2 trusses 

SHR SHR 

• Victoria 3  fabric 
 piers (high timber) 
 > 2 trusses 

SHR SHR 

• Dunmore 3 + lift  liftspan 
 bracing overhead piers 
(iron) 
 > 2 trusses 

SHR SHR 

Total State Heritage Register   17 20 
Total Section 170 Register   8 5 
Total   25 25 
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Table ES-3 
Bridges identified for divesting from RTA’s portfolio 

 
Asset class 
• Bridge 

Number of
trusses 

Notable characteristics 
(other than spatial distribution) 

Current  
listing 

McDonald    
• Five Day Creek 1  SHR 
• Coolumbooka 2  SHR 
De Burgh    
• Beckers 1  SHR 
• Holmans 1  S170 
• Crookwell 1  S170 
• Tabulam 5  SHR 

• Barham 2 + Lift 

 border 
 liftspan 
 piers (iron) 

SHR 

Dare    
• Mungindi 1  border S170 
• Coorei 1  SHR 
• Korns 1  S170 
• Gee Gee 1  SHR 
• Bulga 2  SHR 
• Sportsmans 2  piers (iron) S170 
• Coonamit 2  SHR 
Allan    
• Thornes 1  S170 
• Gundaroo 1  S170 
• Boonanga 1  border S170 
• Charleyoung 1  S170 
• Abercrombie 3  S170 
• Wallaby Rocks 3  piers (iron) SHR 

• Tooleybuc 
 

2 + Lift 
 

 border 
 liftspan 
 piers (iron) 

SHR 

• Vacy 2  SHR 
• Barrington 2  S170 
Total State Heritage Register   12 
Total Section 170 Register   11 
Total   23 
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Introduction 
 
The purpose of this report is to review the RTA’s portfolio of timber truss bridges so as to establish a “balance 
between infrastructure provision and heritage conservation” 2 as a submission to the Heritage Council of NSW. 
This review is in the context of correspondence from the then Minister for Roads to the Minister for Planning 
dated 11 March 2009 seeking a review “to commence in conjunction with the NSW Heritage Branch of the 
Department of Planning.” The review was required “as a matter of priority to provide the RTA with planning 
certainty, to expedite current delays on heritage planning approvals for works on timber bridges and to ensure 
the maintenance budget is appropriately allocated across all of the RTA’s road assets.”   
 
The former Minister for Roads also indicated that:  
 

“For some time there has been increasing concern regarding the long-term safety, viability and cost of 
maintaining many of these structures, many of which are on key State transport routes. These bridges 
were built to carry much lighter loads than the current vehicle loadings on our roads and national road 
transport efficiency initiatives are seeking to increase the weight of freight vehicles even further. 
Concerns therefore exist over the relative safety of these structures, the potential network limitations 
that they present and the disproportional high cost and frequency of maintenance required.   
 
“Currently [the] RTA has spent approximately $25 million a year for the last five years in maintaining 
these timber truss bridges with costs continuing to rise. These funds represent 20 per cent of the 
available bridge maintenance funds being used on only 1 per cent of the total RTA bridge assets across 
the State – this is not sustainable.” 

 
The report outlines the RTA’s assessment of the future operational requirements and limitations of these 
bridges, reflects on the current status of heritage listings, outlines potential financial implications and proposes 
some changes to the conservation arrangements for some bridges. 
 
This document has been developed in the context of:  
• The current requirements of the Heritage Act and Heritage Branch guidelines.  
• Guidance from the Heritage Branch of the NSW Department of Planning regarding what constitutes 

representative sampling.  
• The emerging government heritage policy directions3.   
• The total bridge management responsibilities of the RTA. 
• The evolving operating requirements of the road network. 
• The government’s asset management policies and service requirements. 
• The government’s road safety policies and objectives. 
• The RTA’s understanding of its responsibilities for managing public health and safety under statute and 

common law.   
 
In 1998 the RTA commissioned the McMillan Britten and Kell ‘Study of Relative Heritage Significance of all 
Timber Truss Road Bridges in NSW´ (hereafter referred to as the MBK study). Eighty two bridges were 
examined as a part of this study, of which 58 were in RTA control and the remainder in the hands of local 
government. The study considered only the heritage significance of the bridges and did not analyse constraints 
arising from the operational and management contexts of the bridges. As a result of the study, 29 of the bridges 
were added to the State Heritage Register (SHR). 
 
In 2002, the RTA released the ‘Timber Bridge Management Strategy’. This proposed that the RTA would, in the 
longer term, retain the 29 SHR-listed timber truss bridges and replace the remaining timber truss bridges as 
operational needs dictated.4 In the decade since the MBK study was prepared, the RTA has been unable to fund 

                                                 
2 The government’s policy direction is clearly shown in the Second Reading Speech for the Heritage Amendment Act 2009: “A balance 

will be achieved between infrastructure provision and heritage conservation.” 
3  Second Reading Speech (pages 15603–15633, especially page 15630), NSW Legislative Council 3 June 2009 and the associated 

debates in the Legislative Assembly (eg pages 15517–18 on 2 June 2009. 
4  The 29 bridges were added to the State Heritage Register under the Savings and Transitional provisions of the Heritage Amendment 

Act 1998.   
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or provide an adequate level of service for the population, or even replace those not listed on the SHR as 
required. In addition, 10 RTA-controlled bridges have been replaced, transferred or demolished, leaving the 
present group of 48 under the care and control of the RTA. Of the 48 existing bridges, three have been closed to 
all road use. 
 
In addition to the RTA’s portfolio of 48 bridges, another 14 remain under local council care and control. These 
62 comprise the last of 407 road bridges built between 1860 and 1936, primarily to service the needs of rural and 
regional areas5. The maximum number of timber bridges in operation at any one time was about 290. Similar 
structural designs were also used for at least 36 rail bridges of which another 13 are understood to remain. 
Typically built from locally available hardwood timber, these bridges are significant components of the historic 
landscape of NSW, however, modern road standards and commercial traffic requirements now well exceed the 
inherent operational capabilities of these structures, presenting a major management challenge for the RTA.   
 
This report does not address the management of those timber truss road bridges which are outside the care and 
control of the RTA6.    
 
As the entire remaining population of 48 RTA timber truss road bridges has heritage significance at State and 
local levels, the RTA needs to ensure its management arrangements reflect the latest developments of the law 
and government policy, in addition to the most up-to-date improvements in the rigour and capability of heritage 
assessments that have occurred since most of the RTA’s existing portfolio was listed in various forms. In 
reassessing the timber truss bridge portfolio, it is necessary to acknowledge that these listings occurred in a 
manner which lacked the scrutiny and rigour of the listing processes now in use by the Heritage Council of NSW 
and the Minister for Planning. 
 
This review can then enable the RTA to separately reassess its decisions on how limited resources for 
maintenance and conservation are to be allocated, and support retention of an appropriate selection of timber 
truss bridges in use in the road network.   
 
A critical object of the Roads Act 1993 is “to set out the rights of members of the public to pass along public 
roads”. The RTA has a key responsibility to provide safe, reliable and unrestricted access along its roads and 
across its bridges. These responsibilities are reflected in the general access limits for heavy vehicles.  
 
The timber truss road bridge population is increasingly constraining the operability and safety of the road 
network, and becoming more complex to maintain. The RTA seeks to engage the Heritage Council of NSW in a 
more rigorous process of assessing which bridges are better candidates for long-term conservation. Any 
assessment must recognise: 
• The evolving current and future operational requirements of the NSW road network.  
• The need to provide for safe travel and the limitations on future resources including funding.  
• The availability of appropriate quality hardwood timber. 
• The need to continually renew skilled timber bridge maintenance designers, bridge engineers and 

tradespeople.  
• Costs that need to be accommodated within agency limits.  
• The need for planning certainty and streamlined heritage planning approvals. 
• The need to avoid investment of significant resources in bridges which are poor candidates for long-term 

conservation so as to ensure optimum use of available funds. 
 
The overall significance of the bridges was established through the 1998 MBK study, which also assessed 
comparative significance. This review builds on the 1998 study by firstly improving consideration of the 
operational context so as to ensure reasonable and economic use. Secondly, the review then uses a broad outline 
of the relative operational requirements and limitations of the timber truss bridge portfolio, as well as a range of 
heritage factors to differentiate the existing portfolio for the purpose of identifying those bridges best suited to 
long-term conservation within the operational context. This differentiation assists in filtering the collection to 
broadly identify which bridges may be better suited to long-term conservation. This suitability will be influenced 
by the ability of the bridge to function within the road network, as well as by its heritage characteristics.  

                                                 
5  The MBK 1998 study identified 407 timber truss road bridges and 22 timber arch bridges built in NSW. One other timber truss 

road bridge has recently been identified in Cessnock Council. No timber arch bridges survive.   
6  Note that timber truss rail bridges were not included in the RTA’s ‘Study of Relative Heritage Significance of all Timber Truss 

Road Bridges in NSW’ (MBK 1998).   
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The third step examined how well the proposed sample for retention reflected the variability within the broader 
timber truss bridge population by examining a number of key attributes that differ among the bridges. This 
confirmed that the operational bridges reflect the range of different bridges that had been built across a number 
of variables. 
 
The final step applied a ‘balancing analysis’ to confirm that the outcome of previous steps was consistent with 
other government policy directions, as well as financially feasible and ultimately deliverable by the RTA. 
 
These four stages then lead to a selection of assets considered by the RTA as viable and appropriate for 
conservation, along with recommendations regarding the relevant listing actions for the entire current portfolio. 
 
The RTA remains committed to conserving an appropriate selection of all five types of timber truss road bridges 
as a significant part of the history and development of NSW and in a manner which is sustainable for present 
and future generations. The five types are: Old Public Works Department (Old PWD), McDonald, de Burgh, 
Dare and Allan. The final selection of items suitable for long-term conservation will be subject to separate 
budgetary processes linked to specific works programs and conservation management plans (which are not part 
of this report). The defined scope of such programs will naturally affect the long-term condition of each bridge. 
 
The RTA’s conservation performance is subject to separate budgetary priorities and the heritage condition of the 
conserved assets reported via the RTA’s annual report to Parliament.    
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Part 1 Context 
 
1 Heritage policy 
 
The Burra Charter directs that places with cultural significance should be conserved (Article 2), that management 
should be undertaken in a policy context which understands the significance of a managed place (Article 6) and 
that uses should be compatible with the significance of the place (Article 7). The major significance of the timber 
truss bridges comes from their technical value as engineering works, their historical role as key elements of the 
transport network and, to a lesser extent, their aesthetic value as landscape elements and their social value to 
rural communities. These values were established through the 1998 study. Each of the remaining 48 RTA-
controlled bridges has been assessed as having State or local heritage significance. 
 
The RTA recognises the significance of the timber truss bridges at both a collective and individual bridge level 
and that this constrains their use in a modern road network. The bridges provide an important challenge to 
conventional heritage conservation approaches in the need for cyclical replacement of almost all structural 
elements, the requirement to meet operational capacity and the great difficulty in finding viable alternative uses. 
 
The Heritage Council of NSW and peak bodies such as Engineers Australia have acknowledged the challenges of 
managing items of historic infrastructure: 
 

“Engineered and industrial works are usually built for a specific purpose, and once that purpose is no 
longer required there may be little other use for the items; a bridge can be used for little else apart from 
as a bridge. The means, materials and the skills to create and construct the works may disappear, along 
with the knowledge to conserve them… The social standards of today may also not match the heritage 
item being considered. The current safety regulations and industrial laws are far more stringent than 
what was foreseen when many works and machinery were developed… Other issues such as site 
contamination, adaptive re-use, public liability and current legislation may create conflict with normal 
conservation practice.”7 

 
These circumstances apply to the timber truss bridge portfolio as a whole. This document identifies which 
bridges have the fewest operational limitations or lesser operational demands and balances these considerations 
against the heritage values of the bridges to identify which bridges will best be able to operate within the road 
network. It is the RTA’s view that the best possible conservation outcome for a timber truss road bridge is for it 
to remain in service for road users as a road bridge, ensuring its future maintenance. 
 
The Heritage Council of NSW recognises that conservation of infrastructure cannot be divorced from its 
operational context if it is to remain in use:   
 

“Many of our heritage buildings were built for a use which no longer exists today. If we want to 
conserve these buildings, then viable new uses must be found that retain and sustain them into the 
future. Redundant buildings are vulnerable to neglect, decay and eventual demolition. The best way to 
conserve a heritage building, structure or site is to use it.”8 

 
The State-owned Heritage Management Principles state: 
 

“Heritage assets should be conserved to retain their heritage significance to the greatest extent feasible. 
State agencies should aim to conserve assets for operational purposes or to adaptively reuse assets in 
preference to alteration or demolition.”9 

 

                                                 
7  NSW Heritage Office & Engineers Australia (2005) ‘Engineering and Industrial Heritage’, Heritage Information Series, page 9. 
8  Heritage Council of NSW and Royal Australian Institute of Architects (2008) ‘New Uses for Heritage Places’, page 4. 
9  Heritage Council of NSW (2005) ‘State Agency Heritage Guide’, page 5,  Principle 4.  
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It is therefore desirable to keep bridges in service within the road network where it is feasible, provided the road 
usage matches the bridge’s capacity within a reasonable safety risk profile as this represents the best conservation 
strategy for these items.   
 
The feasibility of conservation of the timber truss bridge portfolio is driven not only by the significance of the 
assets, but also by operational and maintenance requirements, safety standards, community and commercial 
expectations for the road network and budgetary constraints. The ‘State Agency Heritage Guide’ indicates that 
the “continued use of an operational asset is important to maintain its heritage significance. Wherever possible, a 
State agency should endeavour to maintain that use.”10 
 
This document has been prepared taking account of the Heritage Act and emerging directions in the management 
of State agency heritage assets proposed in the 2009 Heritage Act Review. The Second Reading Speech and 
associated discussion for the Heritage Amendment Act 2009 provided the following guidance in relation to the 
development of regulations for establishment of Agency S170 registers: 
 

“The content of State agency Section 170 heritage registers will be prescribed by regulation. The 
regulation, which is yet to be prepared, will be based on review of the Heritage Act. The review 
recommended that not all heritage assets should be included by agencies but, rather, a representative 
sample could be included, justified by a thematic history. 
 
“In drafting the regulation the department will explore options that:  
• First, achieve positive heritage outcomes where feasible.  
• Secondly, consider the recommendations of the review panel.  
• Thirdly, provide for informed asset decision making, ensuring that agencies are aware of their 

heritage assets.  
• Fourthly, address duplicated heritage listings of multiple examples of the same type of assets.  
• Fifthly, address the compliance costs of registers.  
• Sixthly, provide efficient service delivery.  
 
“Heritage significance of assets will be considered by looking at the whole portfolio and reviewing a 
thematic history. A selection of heritage assets from across the area of operation will be required to 
sufficiently explain to the community the importance of that agency's role to the State. A balance will be 
achieved between infrastructure provision and heritage conservation.” 

 
At the time of analysis, guidelines to support amendments to the Act have not been issued. Guidance has 
therefore been sought from existing Heritage Council of NSW endorsed policies and by referencing the NSW 
government’s response to the Heritage Act Review. 
 
The review recognised that some agencies retain multiple examples of essentially similar items produced to the 
same or similar design. While each such item has its own history and context, the review recognised that at a 
State level retaining all such examples imposed substantial costs for marginal heritage benefit. Listing of 
individual heritage items by State agencies needs to consider items’ thematic contexts, their historical role in the 
State’s development and the conserved portfolio within an agency’s ownership. These have an impact on the way 
that a subset of potentially similar items are chosen to represent the whole. 
 
This issue is largely addressed in this document through an assessment of representativeness, which looks at the 
inherent diversity of the original timber truss bridge population, that of the surviving examples and the extent to 
which the subset captures the diversity of the whole. This is achieved through assessing a range of ‘significance 
variables’ including thematic context, technological evolution and variability in form. The sensitivity analysis and 
representativeness assessment also considered social and aesthetic criteria that applied to the bridges through 
proxy measures of proximity to communities and placement in the landscape. 
 
The other component is to identify what other governmental policy directions need to be considered in 
determining the final retained collection of bridges. These include potential financial impacts, as well as 
inconsistent outcomes that may follow the methodology but fail to capture an item of intrinsic heritage value 
which, as a result, could not be endorsed by government. 

                                                 
10  Heritage Council of NSW (2005) ‘State Agency Heritage Guide’, page 26, Clause 3.35. 
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The RTA acknowledges that the future of the timber truss bridge portfolio is a challenging issue for both itself 
and the Heritage Council of NSW. The RTA desires to have an agreed long-term position on timber truss bridge 
conservation to ensure that appropriate investment decisions can be made which conserve an appropriate 
selection of bridges in reasonable and economic use where feasible, ensure efficient service delivery and 
recognise government funding constraints. The process outlined in this document attempts to do just that, 
through identifying which bridges are the best candidates for ongoing, long-term use, and recognising the limited 
opportunities for viable reuse.  
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2 Heritage background of the timber truss road bridges 
 
2.1 Population 
 
The population of timber truss road bridges in NSW is well understood. The MBK study was a broad-based 
population study that examined the 82 timber truss road bridges remaining in NSW at that time11, based on a 
number of (pre-State Heritage Register) significance criteria.   
 
While there were in excess of 400 timber truss road bridges built in NSW, there were never more than 290 in 
operation at any one time due to the extended period in which they were used. As of early 2010, the NSW timber 
truss road bridge population stood at 62, of which 48 are under RTA care and control. Twenty nine of these 
RTA bridges are listed on the State Heritage Register (SHR). The RTA’s timber truss bridges represent about 
one per cent of the RTA’s total bridge portfolio of more than 5000 structures. 
  
The present RTA timber truss road bridge population may be broken down into five types as shown in Table 1.  
Appendix 1 provides details. 

Table 1 
NSW timber truss bridges broken down by truss type and classification 

 
Truss type Number built Current RTA population size RTA 

SHR 
RTA 

non-SHR
Old Public Works Department (Old PWD)  

147 
2 1 % 2 0 

McDonald 91 5 5 % 5 0 
De Burgh 20 9 45 % 5 4 
Dare 44 13 29 % 6 8 
Allan 105 19 18 % 11 8 
Total original population 407A 48 12 % 29 B 19 C 
Total original in-service portfolio 290  17%   

 
Note A The 407 bridges are road bridges. Not included are an additional 15 timber arch bridges or any railway bridges. The timber 

arch bridges were covered in the MBK study, making a total of 422 bridges in the study. 
Note B One bridge (Five Day Creek) on the State Heritage Register is now bypassed and not currently in use.   
Note C Two of the 19 non-SHR bridges are now bypassed and not currently in use (Gundaroo and Thornes).  
 
Two other groups of timber truss bridges have been identified in NSW as a part of this review: 
• Fourteen timber truss road bridges owned by 11 different local councils, 12 of which are still in service for 

road traffic, though some are load limited. This group includes eight Allan trusses, five Dare trusses and one 
de Burgh truss bridge. The review has also identified Tharwa Bridge in the Australian Capital Territory, 
which is an Allan truss bridge originally constructed by the NSW Government in 1895 and currently being 
upgraded. Taree Shire has placed load restrictions on two of its timber truss bridges pending assessment of 
their retention. 

• Thirteen timber truss railway bridges in country NSW owned by the Rail Infrastructure Corporation. Twelve 
are on railway lines where rail services have been suspended for twenty or more years. One bridge is still 
operational, but can only be used by trains with light axle loads and at slow speed.12 This group includes 
eight Queen’s Post trusses (similar to Old PWD trusses) and five Howe trusses (similar to de Burgh trusses). 

 
The total RTA and council timber truss road bridge portfolio represents approximately 15 per cent of the 
original road timber truss bridge population and approximately 21 per cent of the original road timber truss 
bridge in-service population. The RTA’s timber truss road bridge portfolio represents approximately 12 per cent 
of the original road timber truss bridge population and approximately 17 per cent of the original road timber 

                                                 
11  Of the 82 bridges examined by the study, two bridges (Inverell and Brenda) had been demolished and six others (Bombala R, 

Razor Lower, Razor Upper, Stewarts Brook, Willanthry and Rankens) were identified as “to be replaced”.  The study also omitted 
two under the jurisdiction of Cessnock and Coffs Harbour city councils.  Thus the true population at 1998 was in fact 75 bridges 
rather than 82. 

12  Personal communication, Harley Dreghorn, Heritage Officer, Australian Rail Track Corporation Ltd, (ARTC) October 2008.  The 
infrastructure is managed by ARTC on behalf of the NSW Rail Infrastructure Corporation. 
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truss bridge in-service population. Importantly, the RTA’s portfolio includes examples of all five types of timber 
truss bridge types, while local councils have only de Burgh, Allan and Dare types.   
 
 
2.2 The MBK analysis 
 
The MBK study ranked the 82 timber truss road bridges remaining in NSW at that time13 based on a number of 
[pre-State Heritage Register] significance criteria. Twenty nine of the RTA bridges were listed on the State 
Heritage Register in 1999 by bulk-listing under the savings and transitional provisions of the Heritage Amendment 
Act 1998 and the consequent establishment of the State Heritage Register (SHR). Of the remainder, the MBK 
study considered two to be of State and 17 of local heritage significance in the RTA Section 170 register.  
 
The 1998 study ranked bridges into national, State, regional and local significance which, upon establishment of 
the State Heritage Register in 1999, were compressed into State and local categories only. There were 37 national 
or State significant bridges identified in the study. Of these, 28 were placed on the State Heritage Register (SHR). 
Two (Cobram and Sportsmans Creek) were identified as State significant but considered likely to require 
demolition and so were not placed on the SHR, but an additional high-scoring regionally significant bridge 
(Coolumbooka) was listed on the SHR instead, bringing the total on the SHR to 29. This ‘substitution’ approach 
reflected the approach at the time of the study and reinforces the current approach’s attempts to further 
differentiate between bridges now there is greater heritage assessment rigour and capability available. The 
remaining six bridges were retained by local government, three of which have since been demolished. 
 
The 1998 MBK study examined the relative significance of all known remaining timber truss road bridges in 
NSW, including those outside of RTA control. In the assessment of the timber truss bridges, each bridge was 
scored numerically for a range of values, reflecting significance assessment criteria14. The values included: 
• Technical significance. 

Higher scores were given to older bridge truss types (eg Old PWD) and extra points were given for integrity 
of the structure relative to original design and any special features of the bridge, relative to other members of 
that truss type population. 

• Historical significance. 
All bridges were seen to have essentially equal historical significance in their role in the expansion of the 
NSW road network and all were given almost equivalent scores for this criterion. There appears to have 
been very little basis for variation with respect to historic significance. 

• Social significance. 
No in-depth community consultation was undertaken during the project, so social significance assessment 
was based largely on the level of response, if any, from inquiries to local authorities and heritage bodies. 
Where no response or a ‘lukewarm’ response was received, the bridge was scored low in this criterion (this 
was the case for almost 40 per cent of the bridges studied). Scores were in a very narrow band and, as a 
failure to respond to an inquiry does not necessarily prove a lack of significance, there can only be low 
confidence in the validity of this criterion. 

• Aesthetic significance. 
Bridges were given scores based on three aesthetic considerations: visual enhancement to the landscape, 
landmark quality and ‘gateway’ status to a population centre. More than half the bridges fell into the bottom 
range of the scoring for this criterion, suggesting that it was possible to make clear distinctions between 
those bridges with specific aesthetic qualities and those which lacked those qualities. 

• Regionality. 
The study team assigned higher rankings to bridges that were in clusters on the basis that ‘the whole was  
greater than the sum of its parts’, and clustering afforded greater opportunities for those interested in bridge 
heritage to experience and visit different types of bridges in close proximity. In this analysis, approximately a 
third of the study sample scored at the bottom of the range for this criterion (suggesting bridges in isolation) 
and approximately a quarter scored at the top range, suggesting a significant regional grouping. The other 
scores imply the presence of several other, smaller regional groupings. 

 

                                                 
13  Of the 82 bridges examined by the study two bridge (Inverell and Brenda) had been demolished and six others (Bombala R, Razor 

Lower, Razor Upper, Stewarts Brook, Willanthry and Rankens) were identified as “to be replaced”.  The study also omitted one 
under the jurisdiction of Cessnock City Council.  Thus the surviving population at 1998 was in fact 75 bridges rather than 82. 

14  MBK study, pages 82-88, 96-97. 
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The MBK study did not give any consideration to current or future operational or financial requirements. The 
study ranked the bridges based on a percentage score out of a maximum of 75 points, with the individual criteria 
weighted as shown in Table 2. 
 

Table 2   
Criteria weighting used for scoring bridges in MBK study 

 
Criterion Maximum 

score 
Average score Comment 

Technical  29 15 Wide variation in scores (10-29) based on variations 
in bridges 

Historical 11 10 Little variation in scores (9-11) 
Social 7 5 Some variation in scores (3-7) but data not reliable 
Aesthetic 12 7 Moderate variation in scores (5-12) 
Regionality 20 10 Wide variation in scores (5-20) 
 
 
Total scores ranged from 32 to 75. These scores were converted to percentages and the full population of timber 
truss bridges was then ranked. Percentages were calculated out of the maximum score (75) rather than upper 
limits being set for each category.15  
 
Cut-off points for heritage ranking were based on percentage scores rather than on measures such as normal 
distribution. Four significance ranking groups were defined based on the converted scores: 
• Nationally significant – ranked between 65-100 per cent (16 bridges, 19 per cent of total) 
• State significant – ranked between 63-65 per cent (21 bridges, 26 per cent of total) 
• Regionally significant – ranked between 47-77 per cent (21 bridges, 26 per cent of total) 
• Locally significant – ranked between 43-60 per cent 16 (24 bridges, 29 per cent of total). 
 
 
2.3 Reconsidering the MBK analysis 
 
This review provides a methodology that distinguishes between assets which are similar at many levels. High-
level significance does not provide sufficient discrimination to allow management and conservation decisions to 
be made on that criterion alone. 
 
Several of the MBK criteria make a significant contribution to this re-analysis (particularly technical and aesthetic 
significance); however other MBK criteria are less useful as they provide a limited basis for differentiation. It is 
also apparent that the position in the overall MBK ranking, based on percentage scores alone, was not the final 
determinant by the MBK project team as to a bridge’s heritage significance classification. In some cases, the 
numerical rankings were overridden by the project team to achieve what they perceived to be a more balanced 
outcome17. 
 
The technical significance assessment provides the strongest basis for re-analysis, as it looked at a range of clearly 
identifiable characteristics of each bridge and allowed for a ranking of bridges within truss type and, to an extent, 
across different types. The technical variations within truss types are clearly identifiable and allow consideration 
as to whether a bridge is only typical of its truss type or if it exhibits distinctive characteristics. This information 
provides a strong basis for differentiating between bridges. Aesthetic significance also provides some basis for 
differentiation, on the basis that some bridges make significant landscape contributions to rural townscapes or 
are prominent elements in the landscapes, while other examples are less prominent. This information is retained 
from the MBK study and forms part of the input to the decision-making methodology used in the review 
framework described in this report, providing a useful basis for differentiation within the bridge population. 
 

                                                 
15  Although the maximum possible total is 79 points, no bridge scored more than 75 points and 75 was used as the denominator for 

calculating the ranking percentages.   
16  The fact that percentages can overlap reflects the fact that the consultants overrode the scoring, based on qualitative factors, 

“where [the score] was deemed not to adequately measure the importance of a bridge.” MBK 1998, page 83. 
17  MBK 1998. 
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In contrast, the MBK study scored all bridges almost identically on historical significance, suggesting there was 
not enough information to differentiate the historical value of an individual bridge in any meaningful way. 
Similarly, there can only be very low confidence in the social significance assessment, due to the highly variable 
responses received in the initial study and the lack of methodological rigour, as it cannot be assumed that a lack 
of response from a stakeholder group equates to a lack of social significance. Given the lack of differentiation in 
the historical significance criterion and the low confidence in the social significance criterion, neither of the 
original MBK scores for these categories provides a useful basis for re-analysis. 
 
There may be practical management benefits from conserving regional bridge clusters, in terms of a greater level 
of skill and experience in managing issues associated with a group, rather than bridges in isolation. The converse 
of this, however, is whether consideration needs to be given to conserving a more even spread of timber truss 
bridges across NSW, from a social equity perspective. In discussions with Heritage Branch staff, it was decided 
that the regionality criterion was not, in fact, useful for making management decisions in this context18. It is 
important to note that this approach is consistent with the Hansard of the Heritage Amendment Act 2009 indicating 
a “selection of heritage assets from across the area of operation will be required to sufficiently explain to the 
community the importance of that agency’s role to the State.”  
 
The MBK study was undertaken before the present system and criteria for heritage significance were established 
by the 1998 amendments to the Heritage Act, which established the concept of State and local significance as 
statutory constructions. These also established the seven heritage assessment criteria now used in NSW. The 
MBK study ranked bridges into national, State, regional and local significance, without clear definition of 
thresholds for each category. It also contemplated that, as a bridge was removed from a higher category, a bridge 
from a lower category would automatically be promoted to the higher level of significance (eg a local level bridge 
being promoted to regional), which is contrary to current practice. 
 
The 1998 amendments to the Heritage Act provided for the ‘bulk listing’ of government-owned heritage assets 
onto the newly established State Heritage Register (SHR). At that time, the bridges in the MBK study were re-
classified into State heritage categories, with all national and State significant bridges re-classified as State 
significant and all regional bridges re-classified as local items. This was undertaken without any additional 
assessment or review and most State (and former national) bridges owned by the RTA were endorsed for listing 
on the State Heritage Register. In re-assessing the timber truss bridge portfolio, it is necessary to acknowledge 
that these listings occurred in a manner which lacked the scrutiny and rigour of the listing processes now in use 
by the Heritage Council of NSW and the Minister for Planning. Since that time, amendments to the Heritage Act 
have also introduced other considerations into the listing process, including the concept of ‘representative 
sampling’ within a population of similar assets as justified by a thematic analysis. 
 
As a result of past anomalies and as confirmed by discussion with the Heritage Branch of the Department of 
Planning and reinforced by the Hansard indicating that “Heritage significance of assets will be considered by 
looking at the whole portfolio”, the methodology outlined later in this document is not reliant upon the existing 
division into State or local significance. Rather, it relies on the component elements used in the MBK 
significance analysis of each bridge as an aid in understanding the significance factors which influence 
conservation decisions, based on a range of input factors. The purpose of this is to undertake a sensitivity 
analysis of the bridges, in circumstance where all elements of the collection are considered significant, to assist in 
the differentiation of individual bridges. 
 
 
2.4 Significance of the timber truss road bridge population 
 
The timber truss road bridge population of NSW is undoubtedly significant. This has been borne out through 
the 1998 MBK study and considerable subsequent analysis.  
 
The remnant population may be considered rare in an international or national context as timber truss bridges 
were uncommon outside of NSW, but as 21 per cent of the original in-service population of 290 survives under 

                                                 
18  Based on feedback from the Heritage Branch in February 2009.  It must also be noted that the consideration of geographic spread 

is difficult in circumstances where the location of extant bridges was not based on any overarching plan to maintain a heritage 
sample across the State, but rather on the historical demands of local road conditions and the total availability and distribution of 
funds.  
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RTA and council care (17 per cent for RTA only), it could also be argued that they are not rare in a NSW 
context.   
 
The RTA provides the following summary Statement of Significance relating to the timber truss bridge 
population as a whole: 
 

Timber truss road bridges were an important element in the development and expansion of the 
transport network within regional and rural New South Wales. Between the 1850s and the 1930s, timber 
truss bridges were built by the Public Works Department and subsequent public authorities to facilitate 
access to areas of the state which were difficult to access without lengthy detours or dangerous river 
crossings. This access facilitated the development of rural communities and industries.  
 
The timber truss bridges made use of readily available local materials including timber, stone and cast 
iron, eschewing wherever possible expensive imported materials and supporting the development of 
local industries. The design of the bridges also reflects the ingenuity of Australian engineers, who 
adapted overseas truss designs to meet local conditions and respond to limitations identified in earlier 
designs. This process of progressive refinement led to the development of the five types of timber truss 
bridges in NSW – Old Public Works Department (Old PWD), McDonald, de Burgh, Dare and Allan 
trusses. The names of the truss types themselves provide an ongoing associative link to the authorities 
and individuals who designed and built these structures. The surviving timber truss bridge population 
provides an important link with these past colonial engineering practices. 
 
Individual bridges provide a tangible link to this aspect of the development of rural and regional NSW, 
as well as reflecting the challenges of local crossing conditions in their scale, span and nature of 
individual elements. In some areas, bridges also serve as local landmarks and make important 
contributions to rural townscapes. At a collective level, the population reflects the evolution and 
development of this important type of historic engineering work. 

 
The ultimate goal of this heritage analysis will be to ensure that the final group of conserved bridges adequately 
reflects this significance. 
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3. Factors affecting the future of timber truss road bridges 
 
3.1 The NSW road network and road classification system 
 
The NSW road network comprises approximately 180,000 km of roads, of which approximately 35,000 provide 
an arterial function and the remainder primarily perform a local access function. Roads form a major public 
investment providing national, State and local benefits. Arterial roads provide State and national benefits so they 
are primarily funded by the State and Commonwealth governments. Local council ratepayers primarily fund the 
local access roads. Arterial roads providing national and State benefits are ‘classified’. All jurisdictions create a 
‘road classification system’ of this nature and NSW roads are classified into ‘State’, ‘Regional’ and ‘local’ road 
categories. 
 
The RTA has legislative responsibility for funding classified roads. Classified roads are managed in two forms:  
• State Roads. 

The primary arterial roads that the RTA manages directly and for which it bears financial responsibility.  
• Regional Roads. 

Those which provide a sub-arterial function, feeding and providing a contingent capacity for19 and in 
support of the State Roads, as a result of which the RTA provides funding grants to assist councils manage 
their infrastructure. 

 
The classified roads form the primary arterial freight routes for the national, State and regional economies, 
bearing approximately 85 per cent of the tonne-km travelled in NSW. National freight reform directions 
committed by heads of government are clearly driving the use of ‘Higher Mass Limits’ (HML) on at least the 
classified network, with considerable pressure on general access to all local roads.    
 
The review of road classifications is managed by the NSW Government, independently of the RTA, 
approximately every 10-15 years20. This review upgrades and downgrades routes to respond to changes in 
demand as a result of changes in land use patterns and the effects of major investments such as town by-passes. 
The review process considers expected future demand and also considers the proportion of the road network to 
be funded by councils, to ensure undue financial burden is not imposed on local ratepayers. 
 
Bridges on classified roads need to be available for safe, reliable and unrestricted use at all times to support 
community, regional and industry needs within the regulatory regime designated for that route.   
 

3.2 The impact of loading demands on the road network and bridges 
 
The RTA regulates the usage of NSW roads by heavy vehicles, but its framework is established and driven by 
national heavy vehicle legislation to provide maximum uniformity and consistency for freight and passenger 
movements across all Australian jurisdictions.  
 
A critical object of the Roads Act 1993 is “to set out the rights of members of the public to pass along public 
roads.” The RTA has a key responsibility to provide safe, reliable and unrestricted access along its roads and 
across its bridges. These responsibilities are reflected in the general access limits for heavy vehicles. 
Consequently, operational requirements for all roads in NSW require road availability for general access heavy 
vehicles as prescribed by nationally consistent regulatory vehicle load limits. These limits are essentially 
equivalent to a 42.5 tonne semi-trailer configuration, with consistent and prescribed tolerances for overloading 

                                                 
19  Some routes may be classified roads because of their network importance (ie they may have low average traffic volumes but form a 

critical link to a significant town or centre or provide an alternative route in the case of road closure on another major route in the 
vicinity, eg from floods or traffic incidents). These network benefits significantly affect the functionality, reliability, design and 
investment strategy for classified roads. 

20  The last ‘Road Classification Review’ was initiated in 2004 and finalised in May 2009.  It was undertaken by an independent panel 
reporting directly to the Minister for Roads. This Review was a public process, with opportunity for submissions to be made to the 
review panel. See the following link for documents relating to the 2004 Review process:  
http://www.rta.nsw.gov.au/doingbusinesswithus/road_classification_review.html  
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above these limits, to provide a factor of safety. Lower loading requirements can be established by the RTA and 
councils as exceptions to this national general access regime for specific routes and bridges if: 
• The operational requirements of the route can be achieved in an alternative manner, eg due to urban 

network benefits. 
• The route has unusual operational requirements or constraints which enable a lower loading, eg route 

geometry constrains normal arterial and arterial support functions, or location focuses the route to local 
access functions but it continues to be classified due to other factors.  

 
In addition to the present general access trucks, longer multi-trailer trucks are now able to access certain areas 
and routes. These allow even greater total mass by adding an extra one to two trailers behind the semi-trailer. 
These trucks need more space on a road. Gross combination masses of the order of 100 tonnes are currently 
operating.  These multi-trailer trucks have strongly emerged in the last 20 years. Smaller types with lower road 
space requirements have widespread access across most of NSW, whereas larger types with greater spatial 
demand are widespread on the western slopes and plains. The primary structural members of these narrow truss 
bridges are above and adjacent to the road surface and vulnerable to errant trailer movements. Consequently 
these combination trucks also present a major dimensional risk to the timber truss bridges in addition to the 
tonnage loads. Ten bridges (Swan Hill, Barham, Tooleybuc, Boonanga, Coonamit, Mungindi, Gee Gee, 
Rawsonville, Warroo and Carrathool) are already subject to critical exposure from narrow width as they are being 
used by large multi-combination trucks. This risk is also pertinent to the future route requirements for a further 
three bridges (Beryl, Paytens and Scabbing Flat) as they are also on the western slopes and plains.  
 
The operational requirements for classified roads are likely to be subject to significant and ongoing future 
change. The Council of Australian Governments (COAG) is directly overseeing national reforms for greatly 
improved transport efficiency as part of industry and economic efficiency. National reforms for heavy vehicles 
are transferring more regulatory powers to the National Transport Commission, which is increasing the 
permitted length and mass of trucks and creating new higher mass vehicle configurations that create greater 
stresses on bridges without increasing vehicle length. Much of these pressures will impact on the NSW classified 
road network due to its central position within the eastern Australian economy. COAG is driving national 
adoption of ‘Higher Mass Limits’ (HML) heavy vehicles equivalent to a 45.5 tonne semi-trailer as a new national 
general-access base regulatory limit. International studies indicate that truck masses similar to HML or higher are 
already common in North America, Europe, United Kingdom and South Africa. Some states have adopted HML 
in this form already. The NSW general access base limits are under strong national pressure to move from the 
existing 42.5 tonne to the new proposed 45.5 tonne HML limits for semi-trailer configurations.  
 
Over and above this base regulatory regime, NSW legislative amendments have already enabled much higher 
regulatory limits, termed for the purposes of this report as ‘emerging regulatory limits’ to be established, so the 
future network management task is likely to be multi-tiered with different routes having varying regulatory limits 
and access prices. Under this approach the general access base regulatory limits would be superimposed with 
route specific regulatory limits. Some route specific limits are currently moving to at least 55 tonne semi-trailers.   
 
Bridge capacity affects the State and national economy, especially in Australia where large distances mean that 
freight costs are a critical component of industry competitiveness.  
 
The higher load limits catered for in the future operational requirements of classified roads for heavy vehicles 
reflect ‘generational changes’ in national and international structural engineering standards for bridges. Bridges 
are long-lived assets. It took 26 years for general access heavy vehicle limits to move from 30 tonnes in 1961 to 
42.5 tonnes in 1987. The 42.5 tonne limit reflects the 1976 ‘T44 Standard’ (ie configurations equivalent to a 44 
tonne semi-trailer to cater for the current 42.5 tonne general access truck with nationally imposed overloading 
tolerances). The next stage is the 2001 ‘SM1600 Standard’, catering for much heavier configurations and adopted 
for all new bridges as a means of accommodating the potential long-term operational needs for bridge structures.  
 
It is clear that the emerging future operational requirements for classified roads will require capability to accept 
configurations well in excess of 55 tonne semi-trailer equivalents21. Future new bridge infrastructure along routes 
catering for these heavier vehicles will be built to the higher SM1600 Standard and existing under-capacity 
infrastructure will be progressively replaced to this standard over time. Emerging regulatory limits will be multi-

                                                 
21  The only exceptions will be where the route has a clearly identified unusual operational requirement, as highlighted above, which 

will allow for lower load standards. 
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tiered with different routes having different limits and access prices. Hence, the existing 42.5 tonne national 
general access base will be superimposed, with specific routes allowing, for example, 55 tonnes and other routes 
allowing 65 tonnes.    
 
It is also clear that as trucks get heavier the risks to assets and safety increase. Increasing regulatory limits on 
some parts of the network also increase the risks from overloading on other parts of the network. 
 

3.3 Timber truss bridges and the impact of modern road demands 
 
Timber truss road bridges are 19th century infrastructure being asked to operate in usage environments far in 
excess of their heavy vehicle structural design capacity, with their narrow width creating far greater structural 
exposure from multi-combination trucks, and in a context of significant operational risks for all motorised 
vehicles.   
 
Timber truss bridges were originally designed for approximately a 16 tonne vehicle load, reflective of their 
original purpose in providing rural crossings for laden bullock wagons, horses and carts and animal-powered 
farm equipment. The increasing demands brought on by mechanised transport saw this type of bridge fall out of 
use by the 1930s. Unlike modern designs, their structural designs were not fail-safe in that they lack redundancy 
and can collapse suddenly. Higher speeds also mean that sudden braking by heavily-laden vehicles can result in 
extreme forces on bridge elements leading to structural damage and in worse case scenarios, collapsing of a 
bridge. These risks are exacerbated by the length of the bridge, the sight distance available on the bridge’s 
approaches, the number of spans and whether it is of single lane width. 
 
The NSW timber truss bridges also incorporate iron elements into their design. This is a brittle material and 
subject to sudden failure. Some designs placed the cast iron through the timber elements making it more 
vulnerable to corrosion and difficult if not impossible to inspect. Both the Old PWD and MacDonald truss types 
are more prone to sudden collapse because they have iron bolts inside the timber girders. As iron is inherently 
brittle, a bolt can corrode, become overloaded and fail much more easily than modern steel elements. For 
example, a bridge in apparently good condition at Palmers Channel on the Maclean to Yamba Road collapsed in 
1981 when an iron bolt snapped.  
 
In addition, the timber railings of timber truss road bridges provide minimal structural protection for errant 
vehicles, with significant safety risks. 
 
Only five of the RTA’s 48 bridges are able to operate for two-way travel: Holmans, Colemans, Bulga, Coorei and 
Morpeth. Single lane operation creates significant safety risks as well as loss of service efficiency by, for example, 
restricting the movement of wide loads and vehicles such as agricultural equipment, so the costs of harvests are 
indirectly affected.     
 
Timber truss bridges do not have reserve structural strength capacities built into their design. In most instances, 
when timber members have deteriorated and require replacement, it is necessary to totally stop traffic on the 
road for long periods of time.   
 
The heavier weight, higher speed and greater frequency of traffic on the existing bridges also create a much 
higher level of wear-and-tear, irrespective of the loading issues. These factors mean that the remaining timber 
bridges: 
• Are unable to accept the emerging modern vertical and horizontal loads from general-access heavy vehicles 

without structural modification or temporary management arrangements such as bracing. All have an 
original design capacity below codified national and international structural engineering standards. 

• Require more frequent maintenance, including substantial periodic reconstruction, due to the inherent 
limitations of timber (and to a lesser extent, iron). 

• Are very expensive to maintain relative to more modern types of bridge construction.  
 
Timber bridges cannot be modified to achieve the full requirements of the 1976 T44 Standard that underpins the 
current 42.5 tonne general access regulatory limits. Timber bridges cannot be modified to accept Higher Mass 
Limits (HML) loads let alone the emerging regulatory limits. A statement by the RTA’s Principal Bridge Engineer 
is attached to this effect in Appendix 6.  
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Timber truss bridges are all technically upgradeable to a reasonable level of risk for current 42.5 tonne general 
access regulatory limits using the T44 Standard. Such upgrades have been undertaken on several recent occasions 
(most recently with Hinton Bridge in the Hunter Valley at a cost of $11 million). They have required some 
compromises in design, which the Heritage Council of NSW has approved, such as the use of stress-laminated 
timber decks, box section steel cross girders instead of timber, steel-timber laminated bottom chords and 
modified sway bracing. These modifications have upgraded the structural capacity of the bridge to a reasonable 
level of risk using the T44 Standard, in a manner sympathetic to the original design, which has extended the 
operational life of the bridge. It is, however, not possible for a timber bridge to be upgraded beyond the T44 
Standard to accept load equivalents of 45 to 65 tonnes. This is an acute problem for the current nationally driven 
Higher Mass Limits (HML) trucks of 45.5 tonnes for semi-trailer equivalent configurations. 
 
Upgrading to within a reasonable level of risk using the T44 Standard substantially decreases the RTA’s costs and 
structural risks in the short term. However, operable bridges exposed to heavy motorised traffic still involve 
substantial operating risks, even if modified, due to the retention of substantial amounts of timber in critical 
structural elements that are exposed to traffic. These risks are compounded by the narrowness of the structures. 
Hence they remain vulnerable to substantial overloading and damage. These structures are also subject to shorter 
maintenance intervals and higher whole-of-life maintenance costs. These modifications have resulted in some 
loss of the heritage integrity of the structure through minor alteration to the original design or substitution of 
more vulnerable timber elements with metal.  
 
The above issues have a considerable impact upon the future operational suitability of the RTA’s timber truss 
bridge portfolio. Conservation of a selection of heritage structures in use on arterial and sub-arterial routes can 
only occur where the route has a clearly identified unusual operational requirement to allow lower load standards 
or these requirements can be met in alternative ways by, for example, a new parallel structure to meet the 
operational requirements of the route and adaptive re-use of the existing structure.  
 
Even if timber bridges were not subject to traffic load, they still require a major rebuild about every 20 years due 
to deterioration of the timber from environmental factors. This need increases to every five to seven years when 
under traffic. In contrast, new bridges in modern materials have a 100-year design life and therefore a much less 
frequent cycle of maintenance. Hence, no timber bridge in NSW under RTA stewardship still contains its 
original timber elements and many of the metal elements have also been replaced due to past failure or 
corrosion. While keeping a bridge loaded and in service has some minor positive effects on bridge timber 
longevity (primarily related to reducing water retention in timbers and discouraging insect attack), these benefits 
are more than offset by the much larger loads and volumes of modern heavy vehicle traffic resulting in wear and 
tear. 
 

3.4 Affordability 
 
The Hansard of the Heritage Amendment Act 2009 clearly shows the government’s concerns regarding the 
availability of funds to achieve positive heritage outcomes.   
 
The RTA has to act wisely in terms of its investment of resources in timber truss bridge maintenance and 
conservation. The RTA manages more than 5000 bridges, major culverts and tunnels valued on the RTA’s 
balance sheet at over $12 billion, including the Sydney Harbour Bridge. The current $123 million annual bridge 
maintenance budget represents approximately one per cent of this value. The RTA has limited resources which 
can be invested in the conservation of timber truss bridges. Some of these resources are financial, with 
approximately $40 million of the 2010/11 RTA bridge budget presently invested in timber truss bridge 
maintenance. Historical expenditure levels have been around $25 million per annum which is still not able to 
provide an adequate level of service as many bridges on sub-arterial and local access roads are subject to 
temporary bracing, detours or sidetracks.   
 
Timber truss bridges are very expensive to manage in comparison to a modern steel or concrete structure. For 
example, even if the services and risks from structurally upgraded timber truss bridges were satisfactory to road 
users, the average annual consumption of a timber truss bridge asset is nearly $1 million per annum, so the total 
funding required to maintain and rehabilitate the RTA’s existing portfolio is about $47 million per annum (on 
average $10 million per annum for routine maintenance and $37 million per annum for rehabilitation).   
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Even if structurally upgraded, the traffic demands from these bridges would still require a major rehabilitation 
every five to seven years if they are used by motorised traffic, and every 20 years if used by pedestrians and 
cyclists or if they are redundant. The average cost of rehabilitation after the capital upgrades is $4.7 million.     
 
In comparison, if these bridges were new modern structures, the average annual funding requirement for the 
foreseeable future would be less than $1 million for the entire 48 bridges.    
 
The condition and serviceability of the timber truss road bridges has deteriorated during the process of this 
review. Design and planning for structural bridge upgrades and/or replacement may require a two- to three-year 
lead time. As the cost of structural bridge upgrades and/or replacement for the RTA’s timber truss road bridge 
portfolio entails approximately $345 million, and these bridges involve significant safety risks, there is clear need 
for planning certainty and minimum delays as alluded to in the previously mentioned advice from the Minister 
for Roads to the Minister for Planning.  
 
The disproportionate level of spending on timber truss road bridges is leaving the RTA in a position where it is 
unable to adequately address the urgent maintenance needs on the remainder of the 5000 structures. The 
financial requirements from these bridges also affects the RTA’s ability to fund other maintenance services such 
as road safety works, pavement maintenance, culvert rehabilitation, and landslide and rock-fall mitigation works 
on 17,500 kilometres of the major arterial State roads.    
 

3.5 Availability of timber 
 
The compliance costs of a large timber truss bridge portfolio impacts environmental outcomes. The availability 
of high-quality hardwood timber is a substantial concern. Some of the key timbers required have to be derived 
from 80 to 200-year-old trees. Reducing the bridge number would ease the burden of sustainable timber supply 
considerably and also make it more achievable for elements in the remaining bridges to be replaced with properly 
harvested full dimension timber than with composite members. The major structural elements require species 
from old-growth forests that are often rare outside national parks22. The scarcity of old-growth ‘royal species’ 
timber of suitable quality has increased over the past 20 years. Searches have been conducted Australia-wide 
which have failed to yield sufficient timber of suitable quality and dimensions. 
 
The agreed modifications to upgrade bridges to a reasonable level of risk using the T44 Standard reduces the 
overall timber demand considerably but continues demand on the large-dimension truss section hardwood 
timber which is the main focus of concerns for secure timber supply. 
 
If all of the RTA’s existing population were to be conserved with fabric compatible with the original 
construction (ie without replacement of any components) the total demand for timber is 6880-cubic-metres. The 
largest bridge, Tabulam, represents six per cent of this total demand.  
 
Finalisation of an agreed selection of assets to be conserved will drive the development of the proposed long-
term ‘Timber Procurement Strategy’. The RTA’s latest advice from June 2009 on the future availability of timber 
from NSW and Queensland public and private native forests indicates confidence that short-term needs can be 
met from NSW public native forests but there is likely to be a long-term shortfall for the large-section long 
premium timbers needed for these bridges. This future shortfall is likely to be able to be managed either via: 
• NSW private forests. 
• New NSW plantations. 
• From Queensland. 
• Improved supplier management strategies.  
 
A clear objective of this review is to improve the certainty for planning forest management over many decades. 
The RTA is therefore confident that, with improved planning certainty from this review, a long-term sustainable 
arrangement can be developed with forest/plantation providers to ensure secure appropriate timber supplies in 
perpetuity. A contingency option of using temporary alternative materials as an interim conservation strategy 

                                                 
22  These bridges need ‘royal’ species (Grey Box, Ironbark, Tallowwood and Grey Gum) as used in the original designs.  Lesser 

timbers such as Blackbutt or Spotted Gum are inferior, have less strength and deteriorate at a faster rate, thus requiring more 
frequent replacement. 
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waiting for appropriate timbers to become available may be needed in developing conservation management 
plans for the bridges selected to be conserved. 
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Part 2   Developing a methodology for 
review 

 
4 Review strategy 
 
4.1 Managing significance within operational limitations 
 
The RTA is conscious of its heritage and operational responsibilities to support reasonable use of assets while 
working within resources available via government budgetary processes (as stipulated in the Heritage Act and the 
State-owned Heritage Management Principles).  
 
The RTA has significant duty-of-care responsibilities as a road authority to provide for public health and safety 
for roads users, as well as a need to manage, sustain and upgrade its assets to support national reform initiatives 
in freight transport efficiency. The task of managing the increasing operational requirements outlined above, 
against issues of service delivery, public safety, environmental management and heritage conservation within 
constrained funding, requires the RTA to assess carefully how it manages risks across the network and allocates 
funding across the various types of assets. This is particularly the case with respect to the timber truss bridge 
portfolio.  
 
These issues have substantial bearing on how the timber truss bridge portfolio is managed. The RTA also seeks 
to ensure the best use of available road maintenance funds by balancing risks across all its assets and applying 
whole-of-life analysis of asset needs with a view to minimising the cost of service provision. For example, the 
RTA does not wish to unnecessarily undertake expensive conservation works on bridges that are ultimately poor 
candidates for conservation, nor does it wish to create ‘redundant assets’ which place a liability on the 
community with little potential benefit. These issues will be examined within this strategic review of the timber 
truss bridge group. 
 
In addition to the heritage significance of these assets, the timber truss road bridges have an important functional 
aspect which affects their futures within the road network. This function is itself part of the significance of the 
bridges, as is the need for a safe bridge crossing in their locations.  
 
The RTA therefore seeks to develop an agreed portfolio of timber truss bridges that can be conserved for the 
future in consultation with the Heritage Council of NSW and the Heritage Branch within the Department of 
Planning. This group must achieve operational requirements in a sustainable manner. This is reinforced by the 
Hansard for the Heritage Amendment Act 2009 regarding the foreshadowed regulation recommending that the 
items listed on State Section 170 heritage registers “provide efficient service delivery” and “achieve positive 
heritage outcomes where feasible”. Therefore a significant factor in the future conservation of the timber truss 
bridges is their ability to continue to operate within the road network. The bridge must perform adequately in 
order to be kept in service. Experience in managing timber truss bridges that are not in use in the road network 
strongly suggests that it is, at best, a problematic heritage outcome.   
 
The following section explores options for managing heritage outcomes when the bridge is inoperable for the 
route’s service requirements.  
 
 
4.2 Options for managing heritage needs for inoperable bridges 
 
Potential options for operationally unsuitable bridges are as follows: 
• Transfer to local government. 
• Adaptive reuse (mainly by construction of a duplicate bridge and reorganisation of road users to better 

match the existing bridge’s service capacity). 
• Relocation (generally unfavoured). 
• Retention of an redundant structure. 
• Demolition and replacement after archival recording and establishment of interpretation capability. 
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Transfer to local government 
 
The nature of the road classification system means that most of the RTA’s timber truss road bridges on Regional 
Roads and unclassified roads remain in RTA stewardship because many councils often do not have the skills and 
resources to support their safe maintenance and reliable use.   
 
The RTA has had mixed experiences with the transfer of bridges to local government. Few local councils or 
third parties are willing to accept the risks or high costs for even single trusses from old bridges. Coffs Harbour 
City Council’s locally significant single-span Allan truss bridge at Coramba is still in service. Wagga Wagga City 
Council’s Hampden Bridge (identified as of national significance in the 1998 MBK study) is now closed and 
understood to be in a poor state of repair.   
 
In general, it is not considered viable for a bridge to be transferred to alternate ownership such as local 
government as other entities are less likely to have the resources or expertise necessary to manage the bridge 
effectively (despite the RTA providing council with funds equivalent to the cost of demolition for investment 
into the conservation of the bridge).  
 
Adaptive reuse   
 
In this review, adaptive reuse refers to using the bridge for non-vehicular traffic (pedestrians and cyclists) or, in 
some limited circumstance, using the bridge for light vehicular traffic only and providing a new bridge for heavy 
vehicle traffic. This latter option is however generally only viable in urban areas. Separation of road users into 
‘heavy vehicles’ and ‘light vehicles, cyclists and pedestrians’ in a non-urban environment creates the need for 
major changes to bridge approaches, extra lanes and changes to alignments, as well as restrictions being difficult 
to police in remote areas. Other factors which may bear on the suitability of an individual bridge for reuse 
include: 
• Demand for pedestrian/cycle use. 
• Demand from local government. 
• Location within a heritage precinct. 
• Presence or potential for use of bridge to carry utilities. 
 
There is restricted scope for adaptive reuse for timber truss road bridges. Many are in remote locations where 
use as an alternative pedestrian or cycleway is limited or where separation of heavy vehicles and light vehicles 
creates new and unacceptable safety and compliance risks. Exclusion of motorised traffic significantly reduces 
their safety risks and maintenance demand, especially where heavy vehicles are excluded.   
 
While such reuse may be technically viable and a ‘reasonable use’ in terms of the Heritage Act, it is not necessarily 
an ‘economic use’, as the ongoing maintenance costs are disproportionate in relation to the asset’s value, or the 
asset could be replaced with a modern asset which would be substantially less costly to maintain in the longer 
term. In this circumstance, a bridge would be conserved as a community service obligation.  
 
Relocation 
 
In some rare cases it may be possible to relocate a bridge to a new location, such as where an individual 
operationally unsuitable bridge has particularly distinctive characteristics or where there is strong community 
sentiment supporting relocation. Operationally, however, this is undesirable as it essentially requires the bridge to 
be dismantled and rebuilt, with almost complete reconstruction in new materials.   
 
If such bridges are not placed in new locations where they receive significant use, they can become prone to a 
lack of safety-driven incentives for appropriate maintenance effort and priority.   
 
Nevertheless, relocation is still not generally favoured from either an operations or a heritage perspective, and 
should only be considered in exceptional circumstances. 
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Retention of an redundant structure  
 
In circumstances where a bridge does not have a viable use or reuse within the road network, the bridge 
becomes an redundant asset closed to all traffic with usage restricted to heritage inspections.    
 
This option places a high continuing maintenance cost on the RTA for limited community benefit. Moreover, 
the inherently organic nature of the fabric of the timber truss bridges also exacerbates maintenance and 
conservation issues where the bridge does not have a use. Bridge timbers not subject to usage are still subject to 
weathering, insect attack and environmental conditions with a typical life of 20 years. Consequently bridges with 
no viable use or reuse will continue to deteriorate and present significant hazards to the environment as bridges 
tend to be over waterways. Thus there is no ‘do nothing’ or ‘mothballing’ option with respect to a bridge which 
does not have a use. The maintenance of by-passed structures represents a substantial impost in terms of capital 
and recurrent funding resources, the procurement of high-quality large-dimension hardwood timber and the 
limited availability of skilled labour. In these circumstances it is very difficult to justify government funding.     
 
The least desirable option is to retain a by-passed bridge which has no prospect of alternate use other than 
heritage inspections. The RTA would be very reluctant to retain an redundant timber truss road bridge with no 
operational use or adaptive reuse. In general there is no option of abandonment of these structures due to safety 
and environmental reasons (for example, location over a waterway) and they must be demolished.   
 
Demolition and replacement after archival recording and establishment of interpretation capability 
 
Where bridges have no identifiable transfer, relocation or adaptive reuse prospects, and it has been decided not 
to retain them as redundant structures, it is proposed that they be archivally recorded and replaced in accordance 
with operational priorities.   
 
Under these circumstances archival recording and establishment of interpretation capability should occur as soon 
as possible, prior to further deterioration.  
 
 
4.3 Principles underpinning this review 
 
The methodology outlined in Section 6 of this document identifies those bridges which have the best long-term 
operational prospects and the highest degree of heritage significance, as well as those with the poorest 
operational prospects and the lowest degree of heritage significance. This approach differentiates the best and 
poorest candidates in a relative sense without diminishing either the operational risks or the heritage significance 
of individual bridges or the collection itself, and assists in prioritisation of scarce resources. This differentiation 
then needs to be subject to two additional checks and balances to ensure conformance with legislative and 
government heritage policy directions:  
1. Check on representative sampling for heritage significance.  
2. Check on other government policy directions: a ‘balancing analysis’. 
 
The RTA commits to the following: 
• The RTA recognises that timber truss bridges are an important component of the history of NSW. 
• The RTA believes that the best way to conserve a timber truss bridge is for the bridge to remain in service. 
• The RTA will conserve a selection of the remaining timber truss bridges for each of the five truss types. 
• The RTA will develop conservation management plans for the remaining timber truss bridges and 

complementary interpretation and communications strategies regarding their heritage significance. 
• The RTA will ensure that the final portfolio of timber truss bridges is conserved and maintained into the 

future in accordance with the requirements of relevant legislation and within resources available via 
government budgetary processes and priorities. 

• The RTA will engage in a process of ensuring the long-term supply of suitable timber for bridge 
maintenance, in consultation with Forests NSW and the timber industry, and develop the specialist skills 
required for their continued maintenance. 

• The RTA will report the condition of its timber bridge heritage assets in its annual report. 
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The RTA believes the application of the above principles to the review of the timber truss bridge portfolio will 
assist in conserving those bridges with the best long-term viable conservation prospects given the evolving 
operational and policy requirements. 
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5.   Selecting bridges for conservation – Australian and international 
approaches 

 
5.1 Other jurisdictional approaches to selecting heritage bridges for conservation 
 
The management of historic bridges in a modern road context has been a vexed issue around the world and the 
situation faced by NSW is not unique. The operational issues identified earlier in this report, coupled with the 
high cost of maintaining this type of asset and its low durability relative to other bridge types, has seen historic 
timber bridges regularly replaced, particularly where these bridges are located on major roads. It is necessary 
therefore to develop a management framework which acknowledges the significance of the bridges but also 
accounts for the other factors which impact upon the bridges, to allow the process to provide a balance between 
conservation of an historic type of infrastructure and providing for the safe operation of the road network. 
 
The following section provides an overview of national and international experience in the management of 
historic bridges, which is then used as a basis to build a conservation management framework for the RTA’s 
timber truss bridge portfolio. 
 
Nationwide, the heritage-listed road bridge populations of the different Australian states and territories are 
estimated as shown in Table 3. 
 

Table 3   
Distribution of heritage-listed road bridges (timber and non-timber) in Australian jurisdictions 

 
 

State/Territory Number of listed 
road bridges 

Comments 

NSW 228 13 timber truss rail bridges have also been identified 
Western Australia 154 14 are timber bridges 
Victoria 133 24 are timber bridges 
South Australia 92  
Queensland 18  
Tasmania 17  
Northern Territory 0 1 rail bridge is listed 
ACT Not available Register not searchable by category. The ACT Heritage 

Council notes that Tharwa Bridge, an Allan timber truss 
bridge built in 1895, is one of the most significant heritage 
items in the ACT and is currently being restored. 

 
 
While the number of road bridges listed nationally varies considerably, it is acknowledged that timber truss road 
bridges are considered rare across Australia and the largest surviving population of this type of bridges is in 
NSW. The national pattern broadly reflects the development of the road network in Australia.  
 
The issue of balancing heritage, operational and resource considerations on a modern bridge and road network 
has been faced in many other jurisdictions. In all cases, the transport authorities have faced the challenge of how 
to meet operational, safety and capacity requirements on their bridge portfolios, while ensuring a representative 
sample of historic bridges is retained at a reasonable cost.  
 
In the United States, all 50 states have completed historic bridge portfolio assessments at some level and a 
number of examples are discussed below. For the American examples it should be noted that timber bridges 
formed a very small component of these studies, although the United States does have a distinctively American 
type of timber bridge in the form of the ‘covered bridge’, with around 900 examples surviving nationally. 
American timber bridges seem to have been replaced earlier than in Australia, due to the ready availability of 
domestically produced iron and steel for bridge building from the mid-19th century23.  

                                                 
23  By comparison, Australia had limited iron production at Mittagong from c1850 and Lithgow from c1875, though never in large 

quantity. Domestic steel was not produced until about 1907 (at Lithgow) and 1915 (at Newcastle). 
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Examples are provided in Appendix 3 of several other similar comparative analyses, and the decision-making 
methodology outlined later in this report builds on the models and experiences of these studies, as well as the 
MBK study and other analytical work undertaken for the RTA24. 
 
 
5.2 Summary of comparative bridge portfolio analysis processes 
 
While none of the studies discussed above or in Appendix 3 present circumstances identical to those of the 
NSW timber truss bridge portfolio, these examples illustrate that the issue of managing historic bridges within 
the context of a modern road network is not unique to NSW, nor is it a new problem. All of the studies reviewed 
illustrate that issues such as load capacity, cost and methodologies for repair and strengthening have been 
problematic across jurisdictions, and that they are only resolvable subject to a rigorous process of: 
• Commitment by road authorities to keeping a sample of historic bridges. 
• Recognition of the operational limitations of historic bridge stock. 
• Making sympathetic modifications to historic bridges to keep them in service, where possible. 
• Duplicating or replacing bridges where the operational requirements exceed the inherent limitations of 

historic bridge stock. 
• Modifying operational requirements where possible so as to keep the sample of historic bridges in either 

partial or full service. 
 
The specific route requirements largely determine which of these strategies is suitable for a given crossing, 
however, not all strategies will suit every bridge or crossing. 
 
It is clear from these studies that the impact of modern operational road requirements forms a major 
consideration in the continued safe operation of historic bridges and, furthermore, that there are no ‘right’ 
criteria as to what portion of an historic bridge portfolio should be retained by a road authority. There is also no 
clear agreement in these studies as to the specific criteria required to make such a determination. Nevertheless, it 
is possible to identify a range of reasonable and relevant engineering, operational and heritage criteria which 
should have bearing on making a determination as to whether a historic bridge is suitable for long-term 
conservation.  
 
The following section of this report sets out a proposed decision-making process for prioritising the NSW 
timber truss road bridges suitable for long-term conservation. It is based on a review of the methodologies in 
comparable domestic and international studies discussed above, previous work undertaken on the NSW timber 
truss road bridge portfolio and government policy directions.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
24  Particularly the work undertaken by Hughes Trueman from 2007-2008. 
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6. Developing the components of the review process 
 
6.1 Factors to be considered in selecting timber truss bridges for conservation 
 
This section outlines how the factors which bear on the future operation and conservation of the RTA’s timber 
truss bridge portfolio are accounted for in this document. In developing a conservation strategy the RTA must 
give due regard to: 
• Knowledge of the heritage resource and its significance [Section 2 of this report]. 
• Current and forecast operational requirements [Section 3 of this report].  
• Legislative requirements for managing the heritage values of the collection and for individual bridges. 
• Government policy directions for use in determining a representative sample and other factors such as 

serviceability, potential multiple heritage listings and funding constraints. 
 
Experience from other Australian and international jurisdictions demonstrates that the selection of bridges 
requires consideration of their operability within the road network. Bridges that are deemed operable into the 
future after consideration of projected network demands are better candidates for conservation because they do 
not require upgrading to levels that compromise their significance. 
 
Yet-to-be-be-implemented provisions of the Heritage Amendment Act 2009 will allow agencies with substantial 
holdings of essentially similar assets to identify a representative sample of those assets for use in the 
development of the agency’s Section 170 register, rather than putting the agency in the default position of listing 
all identical or substantially identical items on the register25.  
 
That makes the representativeness of any subset of bridges an additional consideration in identifying structures 
for conservation or retention. This legislative provision is complex because, as shown below, the methodological 
basis for identifying representative samples of heritage assets is poorly developed. In the absence of a definition 
established by heritage legislation this study considers that a representative sample of bridges is a subset of the 
surviving population of 48 bridges that captures all of the key elements and variations which form the significant 
characteristics as reflected in the collective Statement of Significance. 
 
Accommodating heritage, operational, representativeness and other policy requirements in a manner that is 
transparent and replicable requires a multi-step analysis. Ultimately, this analysis relies on qualitative assessments, 
so it is not designed to give a precise solution but to identify those bridges which are of high suitability for 
conservation and future use and, conversely, those that are of low suitability. The selection of bridges to be 
retained is determined by the number that can be considered to meet requirements for operational suitability, 
representativeness and other government policy directions. This number will vary depending on the specific 
bridges considered and how they reflect the sampled population. 
 
Bridges are therefore required to be defined in relation to: 
• Significance – ranging from low to high within the population, noting that all of the timber truss bridges 

have some significance. 
• Operational suitability – with or without modification required to meet operational requirements. 
• Representativeness – their contribution to a representative sample of the timber truss bridge population. 
• Other government policy requirements. 
 
Specific combinations of attributes – high significance and operational suitability – are the most desirable for 
conservation while others of lower significance and projected inability to meet operative standards would be less 
desirable for conservation. A fundamental consideration underpinning this analysis is the RTA’s view that the 
best way to ensure the sustainable conservation of a timber truss bridge will be for it to be used within the road 
network. 
 
A limitation of this process is that the 48 bridges under consideration represent only 12 per cent of the original 
population and the survival of these 48 bridges has largely been based on fortuitous circumstance rather than 
systematic selective pressures for heritage purposes. Similarly, the distribution of the surviving bridges is not 

                                                 
25  On 16 October 2009 all provisions of the Heritage Amendment Act 2009 were proclaimed (apart from the Section 170 amendments).  

The Section 170 provisions will be implemented once regulations have been drafted. 
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necessarily reflective of their original geographic spread as an asset type throughout NSW. Were this exercise 
undertaken from a larger existing population of bridges it is likely a very different selection process and outcome 
would result.  
 
 
6.2 The four-step assessment process 
 
In order to address the challenge of reviewing the operational and heritage needs of the timber truss bridge 
portfolio, the RTA developed a four-step assessment process. Each step provides an analysis of attributes that 
identify those bridges that best meet long-term conservation needs. Each successive test refines the proposed 
sample towards a defensible and objective group of bridges that meets the conservation outcomes, operational 
needs and other government policy directions. The assessment methodology is a four-step process: 
1. Operability test. 
2. Sensitivity analysis. 
3. Representative sampling. 
4. Balancing analysis. 
 
The operability test analyses each bridge against a range of critical operational factors to determine whether the 
bridge is operable or operationally unsuitable, in terms of being capable of performing at an appropriate level of 
service within its location in the RTA road network. Operable bridges will have the greatest number of options 
available while operationally-unsuitable bridges will have much more restricted management options. 
 
Operable bridges are those which are capable of achieving a reasonable level of risk using the T44 Standard for 
the current general access trucks or less as part of the road network. If the operating requirements are for current 
general access trucks then the bridges will need structural modification. These modifications involve the 
introduction of new materials but the basic form and appearance of the design is maintained. In a few instances, 
where a form of adaptive reuse is feasible, the fabric compatible with the original construction may be retained in 
use. Current examples of this are Victoria Bridge (Picton), Rossi Bridge (near Goulburn), Galston Gorge (near 
Hornsby) and Cobram (over the Murray River). Swan Hill may also be feasible. Operationally unsuitable bridges 
are those where the route must have a bridge with the capacity to accept loads in excess of the T44 Standard. It 
is not possible to upgrade a timber truss bridge to meet that capability.  
 
The second step in the process is the sensitivity analysis, a multi-criteria analysis that examines the impacts of 
key heritage and operational factors on the future conservation of the bridge in order to differentiate between 
bridges which are fundamentally similar in many respects. Five heritage and five operational criteria have been 
identified, all of which are influential on the future conservation of a bridge. No single criterion is determinative. 
These factors are not weighted in relation to each other and this is not a quantitative analysis. Each factor is 
given a ‘traffic light’ ranking of red (negative effect), yellow (medium) or green (positive) to indicate how that 
factor influences future conservation of a particular bridge. Bridges with more green- and yellow-ranked factors 
will have fewer management challenges and ultimately be better suited for long-term conservation than those 
with more red-ranked factors. The scoring allows the population to be scaled based on the level of challenge 
presented in their future management or to examine the influence of specific factors.   
 
The third step in the process, representative sampling, checks that a sample of the population is present that 
adequately represents the heritage significance of the bridges (collectively and individually) by applying the results 
of the operability test and the sensitivity analysis. Wherever possible, the principle of selecting bridges identified 
as operable [from the operability test], which also have fewer red factors [identified in the sensitivity analysis] is 
observed. This reflects their higher suitability for conservation and reduced challenges for sustainable 
management. If, however, there are gaps in the sample, consideration may then be given to the ‘operationally 
unsuitable’ bridges, favouring those with the greatest adaptive reuse potential as conservation candidates. Ideally, 
no redundant assets will be identified for conservation due to the substantial management issues represented by 
such assets.  
 
Balancing analysis, the fourth step in the process, checks whether the representative sample reconciles with 
other government policy requirements. This entailed consultation with the Heritage Branch of the Department 
of Planning, considering the NSW Government’s response to the Heritage Act Review and other matters relevant 
to heritage asset management. These include: 
• Meeting heritage asset management policy obligations. 
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• Providing efficient and effective service delivery. 
• Understanding the financial implications of the proposed RTA approach. 
 
Figure 1 demonstrates this four-step process. While listing on the State Heritage Register (SHR) contributes to 
the scoring of one of the heritage factors in the sensitivity analysis, SHR listing does not predetermine whether a 
bridge is identified in any category in the diagram. 
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Figure 1: The four-step process 
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6.3 Discussion of the assessment method 
 
The diagram on the previous page illustrates the proposed methodology for assessing the suitability of the timber 
truss bridge portfolio to identify the best candidates for long-term conservation. Several things should be noted 
about this process: 
• It is designed to assist the RTA develop management options for the bridges. It is not designed to re-assess 

the heritage significance of the bridges. Significance is taken as a given, and is incorporated in steps two and 
three. Similarly, the analysis is a simple outline of, but is not a statement of, operational and asset 
management risks. 

• The assessment process will not provide a definitive answer as to how many bridges should be conserved, as 
it is a qualitative process. Rather, the process identifies those bridges which have the best long-term viability.  
The process is not meant to be applied in a strictly mechanical fashion. 

• The timing of implementation will vary with available funds and operational requirements. This document is 
designed to assist strategic planning and provide improved planning certainty. 

• The present condition is not included in or influences the result as it varies with budgetary processes and the 
results are transparent via the RTA’s annual report to Parliament.      

 
 
6.4 Representativeness and representative sampling – a discussion 
 
There has been limited debate within the heritage literature as to how the concept of representativeness should 
be applied in practice. General practice has been not to use the representativeness or rarity criteria (NSW 
assessment criteria G and F) in isolation. These two criteria are often referred to as ‘degree’ criteria, which help 
elaborate on other types of significance that may apply to a particular place such as historical, aesthetic, social, 
scientific and associative significance. It is not sufficient for an item to be simply ‘representative’ for it to be 
considered worthy of heritage protection. There must be additional underlying significant values. 
 
In a practical sense, this may be because the potential threshold for an item being ‘representative’ is very low if 
the criterion is applied loosely (especially at the level of local significance). In a definitional sense, a representative 
item is one which demonstrates the principal characteristics of a class of items. Thus it is possible for many 
similar items to be ‘representative’ of that class. This does not, however, mean that all such representative items 
merit protection. This is clarified by the Heritage Council of NSW guidelines which indicate that such items 
should be “fine examples” or be otherwise “outstanding”. That said, there is an implied desire to conserve both 
the best representative examples as well as typical examples. 
 
As a result, NSW practice differs from the Burra Charter. Key articles 2.1 and 7.1 specify that places of 
significance should be conserved and make no reference to representativeness or representative samples. Rather, 
the Charter’s position is that if a place has cultural significance, it should be conserved26. Examples of multiple 
listings of essentially identical items, such as school buildings, churches and post offices are common on heritage 
registers as a result of this philosophy. Evolving government policy and practice is moving in favour of 
providing heritage protection for a ‘representative sample’ of similar assets rather than for all examples of 
identical assets.   
 
The Heritage Act Review 2007 proposed the representative sample concept for State government assets subject to 
the Heritage Act’s Section 170 Heritage and Conservation Register process but offered no detailed guidance on 
how such a sample should be determined. Following on from the legislative review, the yet-to-be commenced 
provisions of the Heritage Amendment Act 2009 will move the main requirements for Section 170 registers in to 
the heritage regulation27.   
 
The Heritage Act Review and the Parliamentary commentary also make it clear that representative sampling for 
State agencies is meant to address the heritage significance of a population across the State, rather than be an 

                                                 
26  The practical difficulties of such a position have been noted within the literature; however, this has not translated to a 

commensurate policy response within NSW Government or heritage practice. See for example Carter, B & G Grimwade (1997) 
‘Balancing Use and Preservation in Cultural Heritage Management’’ International Journal of Heritage Studies. 3(1), pages 45-53.  

27  On 16 October 2009 all provisions of the Heritage Amendment Act 2009, apart from the Section 170 amendments, were proclaimed.  
The Section 170 provisions will be implemented once regulations have been drafted. 
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exercise in selecting optimal high-ranked individual examples 28. The intent of a thematic study of an asset class is 
to identify the history, diversity and range of variability of the population as a basis for identifying a suitable 
sample that will “reflect the emerging history of the infrastructure to the State”.  
 
There does not appear to be any clearly accepted methodology for representative sampling for built heritage29. 
Carter and Grimwade noted that, to be successful, the sampling of a particular type of cultural heritage item 
requires that the resource be well documented and understood, as is the case with the RTA timber truss bridges. 
They also proposed that a strategy be put in place to target the conservation of the selected sample and ensure its 
integrity is maintained, but noted this is rarely achieved in practice30. The long-term timber procurement strategy 
currently being developed by the RTA is part of process of ensuring the ongoing conservation of any 
representative sample of timber truss bridges31. 
 
Representative sampling in nature conservation proceeds on a different basis to that in cultural heritage. The aim 
is to capture all key elements of a biosphere or ecosystem within a proposed reserve area in order to ensure that 
biological processes will continue to function appropriately and are sustainable. Australian practice, driven by the 
Regional Forestry Agreement (RFA) process of the 1990s, has been to develop a ‘CAR reserve system’, based 
around concepts of: 
• Comprehensiveness – reserves should contain the full range of species, communities and ecosystems. 
• Adequacy – the reserve should have long-term viability. 
• Representativeness – the reserve should contain the full range of variation throughout a geographic region. 
 
It has also been argued that this system should include ‘redundancy’, to ensure that there are multiple examples 
of protected areas and ecosystems such that some would survive any major catastrophic event. Under the RFA 
process, the up-front conservation goal for reserve creation has been set at 15 per cent of the land area of 
NSW32. This target of 15 per cent was based on scientific assessment of the amount of land which is necessary to 
conserve these biological processes in operation for the long term, while providing a level of redundancy. 
 
It is not possible in built heritage conservation to put as clear a figure on what forms a representative sample of a 
population of similar heritage items. A precise figure, such as the 15 per cent figure used in the CAR process, is 
without scientific or objective foundation. Additionally, the Burra Charter process and NSW heritage assessment 
processes do not provide any support or basis for selecting an arbitrary figure such as 15 per cent. The question 
is, then, using the Heritage Council of NSW’s guidelines and other relevant considerations (such as the 
considerations for not listing items on the State Heritage Register contained in the Heritage Act33): What is a 
reasonable figure for a representative sample? This may vary from one item type to another, depending on 
specific management issues, population size and heritage values.  
 
The key aspect of any representative sampling exercise should be that the sample adequately captures all of the 
key aspects of the heritage significance of the population as well as significant variations. 
 
There is uncertainty whether provision of some redundancy in the event of accidental loss of an individual item 
is appropriate for these items. 
 

                                                 
28  “A selection of heritage assets from across the area of operation will be required to sufficiently explain to the community the 

importance of that agency's role to the State.” 
29  For example, English Heritage has identified, in its 2007 ‘Industrial Buildings Selection Guide’, the goal of preserving a 

representative sample of industrial sites based on regional distribution and industry specialisation, but does not outline its 
methodology for establishing the size of the sample. 

 www.english-heritage.org.uk/upload/pdf/Industrial_Selection_Guide.pdf?1244952801, page 2. 
 Similarly, with respect to English archaeological heritage, policy established in the 1980s suggested a goal of attempting to preserve 

60,000 of the 600,000 estimated archaeological sites in England (10 per cent). However, the criteria for sample selection are not 
set out. English Heritage (2003) ‘Implementation Plan for Exploring our Past’. Section 6.1. 
www.english-heritage.org.uk/server/show/nav.1334 

30  Carter and Grimwade (1997) page 46. 
31  The ‘Long-Term Timber Procurement Strategy’ aims to ensure that the large-dimension high quality timbers from particular 

species, which require 50-80 years’ growth, will be available for use in timber truss bridge maintenance when required. 
32  Although critics of the RFA process, such as the National Parks Association, have argued for a 30 per cent target for reserve 

creation. There has also been criticism that the CAR process is overly focused on certain types of environments, as it was driven 
by the RFA process. 

33  Heritage Act Section 33(2).  
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7.   Four step analysis of RTA timber truss bridges 
 
7.1   Step 1: Operability test 
 
Operability test methodology 
 
The purpose of the operability test is to analyse whether a bridge can remain in viable long-term operation within 
the road network. This is a critical factor in the ongoing operation of a safe road network. It is desirable that, 
wherever possible, a heritage bridge remains in service as it then attracts appropriate maintenance effort and 
priority. Bridges not in service usually attract a lower maintenance effort and priority where resources are 
constrained. 
 
Section 3 illustrates the nature of the operational requirements for the routes having timber truss road bridges.   
 
The critical factors for determining whether a bridge can remain in service from a network perspective include: 
• Classification of the road (classified or unclassified). 
• Relevant route standard (<T44 /T44/ >T44). 
• Local factors which lower the operational route requirement (relative to road classification)34. 
 
Road classification is determined by the NSW Government independently of the RTA, based on the nature and 
type of traffic which uses or is expected to use a particular route, in addition to other criteria which assess the 
criticality of the road to the network. As classified roads, State (major arterial) and Regional  (sub-arterial) roads 
are generally required to meet the emerging regulatory limits > T44. National standards for road performance set 
by the Commonwealth also influence the demands placed upon the road network. 
 
Timber truss bridges can be upgraded to a reasonable level of risk using the T44 Standard. However, the material 
and design constraints do not allow timber bridges to be upgraded above the T44 Standard. On classified roads 
requiring greater than T44 Standard, the next relevant question is whether there are local operational factors on 
the road which might make it otherwise unnecessary to apply the higher level of operational standard.  
 
The operability test applies these criteria to determine whether a bridge is expected to continue to be operable on 
the road network. Where a bridge is located on a road that must meet emerging regulatory limits, that bridge is 
determined to be operationally unsuitable or “inoperable”. Where a bridge is able to operate at a lesser standard, 
it is determined to be “operable”.  
 
For operationally unsuitable bridges, the next issue will be to determine other options for the asset, which will 
require another level of investigation. This investigation will occur in conjunction with Step 2 (sensitivity 
analysis) and will feed into Step 3 (representative sampling) and Step 4 (balancing analysis).   
 
Figure 2 on the following page sets out the operability test: 
 

                                                 
34  An example of these local factors is the bridge across Pearces Creek at Galston Gorge north of Sydney where, despite the road 

being classified as a State road and thus theoretically requiring a bridge > T44 Standard, the topography of the Galston Gorge is 
such that it is not physically possible to get large vehicles more than 30 tonnes into this area. This type of absolute physical 
constraint is, however, very much the exception. 
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Figure 2 
Operability test to determine if a timber truss bridge is ‘operable’ or ‘operationally unsuitable’ 

    
 

 
 
‘Operable’ bridges are those which currently meet or can be upgraded to meet operational requirements for their routes, now and into the 
future. 
‘Operationally unsuitable’ bridges are those which cannot by any means be upgraded to meet the relevant operational requirements for 
their routes. 
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Results of the operability test 
 
The operability test has been applied to all of the RTA’s timber truss road bridges in order to determine those 
bridges that can be kept in service within the road network. As discussed earlier in this document, the RTA’s 
view is that the best possible conservation strategy for a timber truss bridge is for it to remain in service. Ideally, 
all the bridges retained by the RTA will be those which can be retained in service, either with existing fabric, or 
subject to agreed modifications to upgrade to a reasonable level of risk using the T44 Standard. 
 
The operability test identified 24 of the 48 bridges as operable within the long-term needs of the road network. 
Within this group were examples from each of the five truss types. The group includes six bridges where local 
exception factors or adaptive reuse have enabled less-than-current regulatory limits to be used for strategic 
planning purposes: 
• Galston (State road) - single-span McDonald truss with light truck usage. 
• St Albans (Regional  road) - two-span de Burgh truss with light truck usage. 
• Cobram (Regional  road) - two-span de Burgh truss plus a lift span with pedestrian and cyclist usage. 
• McKanes (local road) - two-span McDonald truss on a local road with light truck usage. 
• Rossi (local road) - three-span Allan truss on a local road with light truck usage. 
• Victoria (local road) - three-span Allan truss on a local road with car usage. 
 
In addition, Swan Hill (two-span Allan truss plus a lift span on a Regional  road) is under investigation for 
adaptive reuse. 
 
Results are shown in the Table 4 across the following three pages. 
 
Of the 91 existing truss spans on 48 bridges at an average of 1.9 trusses per bridge), the 24 operable bridges 
include 52 truss spans (57 per cent) at an average of 2.2 per bridge. The extant 48 bridges include 17 (35 per 
cent) items comprising the most commonly built (single-span, standard truss) form across four of the five asset 
types, whereas the 24 operable bridges include five (21 per cent) of such items across the same four of the five 
asset types.   
 
Several operable bridges, including Hinton, Morpeth and Junction bridges have already successfully been 
upgraded to a reasonable level of risk using the T44 Standard. It is anticipated four bridges (Galston, Victoria, 
Rossi and Cobram35) can continue to operate without modification and hence retain fabric compatible with the 
original construction within the context of normal maintenance replacement cycles.   
 
 
 

                                                 
35  Cobram has one approach (not truss spans) demolished to enable adaptive reuse by pedestrians and cyclists. 
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Table 4  
Key details of timber truss bridges ordered by truss type and number of spans  

shaded bridges have been removed from service 
 

Bridge name Truss type # spans Location Council SHR 
listed? 

Road 
classification 

Expected  
route  

requirement

Operability 

Boonanga Allan 1 Barwon River near Boomi (Qld border), 
Moree to Boomi 

Moree Plains no Regional  > T44 inoperable 

Charleyong Allan 1 Mongarlowe River, Nowra – Braidwood Tallaganda no Regional  > T44 inoperable 
Gundaroo Allan 1 Yass River, Queanbeyan – Crookwell Gunning no Regional  > T44 inoperable 
Thornes Allan 1 Mulwaree River, Bateman’s Bay – Goulburn Goulburn-

Mulwaree 
no State > T44 inoperable 

Wee Jasper Allan 1 Goodradigbee River, Tumut – Yass Yass yes Regional  T44 operable 
Barrington Allan 2 Barrington River, Gloucester – Wapra Road  Gloucester no Regional  > T44 inoperable 
Beryl Allan 2 Wyaldra Creek, Gulgong – Wyaldra Cr Mudgee no local T44 operable 
Paytens Allan 2 Collets Crossing, Lachlan River, Forbes – 

Paytens Br 
Forbes no local T44 operable 

Vacy Allan 2 Paterson River, Paterson – Gresford Dungog yes Regional  > T44 inoperable 
Carrathool Allan 2 + lift Murrumbidgee River, Carrathool – Sturt Hwy Carrathool yes local T44 operable 
Hinton Allan 2 + lift Patterson River, Hinton to Morpeth Maitland yes local T44 operable 
Swan Hill Allan 2 + lift Murray River, Swan Hill to Moulamein Wakool yes Regional  > T44 inoperable 36 
Tooleybuc Allan 2 + lift Murray River, Balranald to Swan Hill Wakool yes State > T44 inoperable 
Abercrombie Allan 3 Abercrombie River, South Bathurst, 

Goulburn – Ilford 
Bathurst Regional no State > T44 inoperable 

Morpeth Allan 3 Hunter River, East Maitland – Wallalong Maitland yes local T44 operable 
Rossi Allan 3 Rossi’s Crossing, Wollondilly River, 

Goulburn – Wheeo 
Goulburn-
Mulwaree 

yes local T44 operable 

Victoria Allan 3 Stonequarry Creek, Remembrance Drive, 
Picton 

Wollondilly yes local < T44 operable via  
adaptive reuse 

                                                 
36  may be operable via adaptive reuse 
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Bridge name Truss type # spans Location Council SHR 
listed? 

Road 
classification 

Expected  
route  

requirement

Operability 

Wallaby Rocks Allan 3 Turon River, Sofala – Hill  End Bathurst Regional yes Regional  > T44 inoperable 
Dunmore Allan 3 + lift Paterson River at Woodville, Woodville to 

Maitland 
Maitland yes local T44 operable 

Briner Dare 1 Upper Coldstream River, Ulmurra – Tucabia Ulmarra no local T44 operable 
Coorei Dare 1 Williams River at Dungog, Maitland – 

Buckets Way 
Dungog yes Regional  > T44 inoperable 

Gee Gee Dare 1 Wakool River, Swan Hill to Deniliquin Wakool yes local > T44 inoperable 
Korns Crossing Dare 1 Rous River Crystal Creek, Murwillumbah – 

Chillingham 
Tweed no Regional  > T44 inoperable 

Mungindi Dare 1 Barwon River, (Qld Border), Garah – 
Mungindi 

Moree Plains no State > T44 inoperable 

Warroo Dare 1 Lachlan River, Condobolin – Warroo Forbes no local T44 operable 
Bulga Dare 2 Wollombi Brook, Putty Road Singleton yes State > T44 inoperable 
Colemans Dare 2 Leycester Creek Lismore, Lismore – Cedar 

Point 
Lismore yes Regional  T44 operable 

Coonamit Dare 2 Wakool River, Swan Hill to Moulamein Wakool yes Regional  > T44 inoperable 
Rawsonville Dare 2 Minore, Macquarie River, Mitchell Hwy – 

Rawson 
Dubbo no local T44 operable 

Scabbing Flat Dare 2 Macquarie River, Geurie – Scabbing Flat Wellington no local T44 operable 
Sportsmans Dare 2 Sportsman’s Ck at Lawrence, Grafton – 

Maclean 
Copmanhurst no Regional  > T44 inoperable 

New Buildings Dare 3 Towamba River, off the Wyndham – Cathcart 
Road 

Bega Valley yes local T44 operable 

Beckers de Burgh 1 Webber’s Creek at Dunn’s Crossing, Mount 
Thorley – Gresford 

Singleton yes Regional  > T44 inoperable 

St Albans de Burgh 2 McDonald River at St. Albans, Wisemans 
Ferry to Wollombi 

Hawkesbury yes Regional  T44 operable 

Cobram de Burgh 2 + lift Murray River at Barooga, Berrigan – Cobram Berrigan no Regional  > T44 operable via  
adaptive reuse 

Barham de Burgh 2 + lift Murray River at Barham, Barham – 
Koondrook 

Wakool yes Regional  > T44 inoperable 

Tabulam de Burgh 5 Clarence River at Tabulam, Bruxner Highway Kyogle yes State > T44 inoperable 
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Bridge name Truss type # spans Location Council SHR 
listed? 

Road 
classification 

Expected  
route  

requirement

Operability 

Crookwell McDonald 1 Crookwell River, Goulburn – Ilford Crookwell no State > T44 inoperable 
 

Five Day Creek McDonald 1 Five Day Creek or Comara, Kempsey – 
Wollomombi 

Kempsey yes Regional  > T44 inoperable 

Galston  McDonald 1 Pearce’s or Tunks Creek at Galston Gorge, 
Asquith – Galston 

Hornsby yes State < T44 operable  

Holmans McDonald 1 Lachlan River at Gooloogong, Grenfell – 
Orange 

Corowa no Regional  > T44 inoperable 

Lansdowne McDonald 1 Mulwaree Ponds at Goulburn Goulburn-
Mulwaree 

no local T44 operable 

Crankies McDonald 2 Coolumbooka Creek at Crankies Plains, 
Pambula – Bombala 

Bombala yes Regional  > T44 inoperable 

McKanes McDonald 2 Cox River, Bowenfels to Jenolan Caves Road Greater Lithgow yes local T44 operable 
Middle Falbrook McDonald 2 Glennies Creek at Middle Falbrook, Rixs 

Creek to Falbrook 
Singleton yes local T44 operable 

Junction McDonald 3 Tumut River, Brungle Rd Tumut yes local T44 operable 
Clarence Town Old PWD 2 Williams River at Clarence Town, 

Limeburners – Clarencetown 
Dungog yes local T44 operable 

Monkerai Old PWD 3 Karuah River, Maitland – Buckett’s Way Great Lakes yes local T44 operable 
 
. 
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7.2   Step 2: Sensitivity analysis 
 
Sensitivity analysis methodology 
 
Sensitivity analysis considers for each bridge a set of five operational and five heritage factors that individually 
influence the long-term conservation viability of the bridge but are not determining factors on their own. Factors 
are not weighted, thus the sensitivity analysis is not a quantitative analysis providing a strict numerical ranking of 
bridges. It is rather meant to provide a ‘conservation spectrum’ of bridges ranging from those which have the 
fewest management challenges to those with the greatest number of challenges. 
 
Each of the 10 factors is considered against a three-tiered threshold (Appendix 4) and assigned a ‘traffic light’ 
colour of red, yellow or green, depending on how favourably or unfavourably that factor affects the potential 
conservation of the individual bridge. The summation of the traffic lights allows the bridge to be placed into the 
conservation spectrum. 
 
Using the sensitivity analysis it will be possible to see the cumulative effect of a range of different factors in order 
to identify which bridges are better or worse candidates for long-term conservation. The final decision on 
conservation is informed by the outcomes of this ‘conservation spectrum’ analysis, as well as the check on 
representative sampling and other factors which may bear uniquely on a particular bridge, influencing its 
suitability for conservation (the balancing analysis).  
 
The ‘conservation spectrum’ provides outputs similar to the examples below: 
 
Bridge Factors Comment 
XYZ H1 H3 H5 O2 O3 O5 H2 O1 H4 O4 Better 

candidate 
ABC H2 H4 O1 O3 O4 H1 O2 O5 H3 H5  
123 H3 H4 O1 O2 H1 O3 H2 H5 O4 O5  
987 H1 H5 O4 H3 O5 H2 H4 O1 O2 O3  
ETC H3 O4 H2 H5 H1 H4 O1 O2 O3 O5 Worse 

candidate 
 
 
Number 
of green 
& yellow 
heritage 
factors 

        

 5 Better 
conservation 

candidate 

      

 4  
 

      

 3  
 

      

 2  
 

      

 1  
 

      

 0      Worse 
conservation 

candidate 

 

  0 1 2 3 4 5  
        Number of 

red & 
yellow 

operational 
factors 

 
The conservation spectrum can provide an outline ranking as to which of the ‘operable’ bridges are better or 
worse relative candidates for conservation. This does not, however, provide a definitive answer as to which 
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bridges should be conserved longer term. While it is possible to set an arbitrary cut-off point in the spectrum or 
stipulate that bridges with a majority of red factors should not be conserved, these matters should be considered 
during the representative sampling and balancing analysis phases to ensure a fair conservation outcome is 
achieved. 
 
It is critical that the sensitivity analysis allows meaningful differentiation between the factors, as well as credible 
thresholds. Factors are also only useful where there is good data available to justify the threshold reached for any 
individual factor. The factors and thresholds for the sensitivity analysis are set out in Appendix 4. 
 
This review’s sensitivity analyses of heritage factors are designed to provide a relative outline only and do not 
diminish the overall significance of the existing population. 
 
When considered in conjunction with the operability test, the results of this second step provide a qualitative 
categorisation of the bridges from those which have the fewest broad operational concerns and greatest potential 
for long-term conservation, to those with much less long-term conservation potential due to operational 
limitations and/or lower significance relative to the other bridges. 
 
Results of the sensitivity analysis 
 
The sensitivity analysis has been designed to help differentiate between bridges that are inherently similar. Better 
candidates for long-term conservation should generally be those bridges with fewer operational constraints and 
higher heritage significance, as opposed to those with low heritage factors and/or a substantial number of 
operational limitations.  
 
All bridges have been considered within this analysis, including those which have been identified as ‘operationally 
unsuitable’ within the operability test. This is to both check the alignment between the operability test and the 
sensitivity analysis and to identify which bridges will present the best long-term conservation viability.  
 
Results are shown in the following Tables 5 and 6. 
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Bridge Name Truss Operable /  
Operationally unsuitable 

                    

Dunmore Allan Operable H2 H3 H4 H5 O4 O5 H1 O1 O2 O3 

Morpeth Allan Operable H2 H3 H4 H5 O1 O5 H1 O4 O2 O3 

Carrathool Allan Operable H1 H2 H3 H4 H5 O4 O1 O2 O3 O5 

Victoria Allan Operable H1 H2 H4 H5 O5 H3 O4 O1 O2 O3 

Hinton Allan Operable H2 H4 H5 O1 O5 H1 H3 O4 O2 O3 

St Albans de Burgh Operable H2 H4 H5 O1 O5 H1 H3 O2 O3 O4 

Barham de Burgh Operationally unsuitable H1 H2 H3 H4 H5 O1 O2 O3 O4 O5 

Galston Gorge McDonald Operable H1 H2 O4 O5 H3 H4 H5 O1 O2 O3 

Colemans Dare Operable H2 H4 O1 O5 H1 H3 H5 O4 O2 O3 

Clarence Town Old PWD Operable H2 H3 H4 O5 H1 O4 H5 O1 O2 O3 

Vacy Allan Operationally unsuitable H1 H2 O4 O5 H4 O2 H3 H5 O1 O3 

Monkerai Old PWD Operable H1 H2 H3 O5 O3 O4 H4 H5 O1 O2 

Swan Hill Allan Operationally unsuitable H2 H3 H4 H5 H1 O1 O2 O3 O4 O5 

Tooleybuc Allan Operationally unsuitable H2 H3 H4 H5 H1 O1 O2 O3 O4 O5 

Rossi Allan Operable H1 H2 O5 H3 H4 H5 O1 O2 O3 O4 

Middle Falbrook de Burgh Operable H1 H2 O5 H3 H4 O1 O3 O4 H5 O2 

Scabbing Flat Dare Operable H1 O4 O5 H3 H4 H5 O2 O3 H2 O1 

Lansdowne McDonald Operable H1 O4 O5 H2 H4 O2 H3 H5 O1 O3 

Sportsmans Dare Operationally unsuitable H1 H3 H4 H2 H5 O4 O1 O2 O3 O5 

Coorei Dare Operationally unsuitable H1 H2 H4 H5 O2 O4 H3 O1 O3 O5 

Briner Dare Operable H1 O2 O5 H4 O4 H2 H3 H5 O1 O3 

Korns Crossing Dare Operationally unsuitable O2 O4 O5 H1 H2 H3 H4 H5 O1 O3 

Tabulam de Burgh Operationally unsuitable H1 H2 H3 H5 H4 O1 O2 O3 O4 O5 

Junction McDonald Operable H2 H4 O1 H1 H3 H5 O2 O4 O5 O3 

Holman de Burgh Operationally unsuitable H1 H4 H3 O2 O3 O4 O5 H2 H5 O1 

Rawsonville Dare Operable H1 O4 H3 H4 H5 O3 O5 H2 O1 O2 
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Crankies McDonald Operationally unsuitable H1 H2 H4 O1 O3 O4 O5 H3 H5 O2 

Wallaby Rocks Allan Operationally unsuitable H2 O5 H1 H3 O1 O3 O4 H4 H5 O2 

McKanes McDonald Operable H2 O5 H1 H4 O3 O4 H3 H5 O1 O2 

New Buildings Dare Operable H1 H2 H4 O3 O4 H3 H5 O1 O2 O5 

Paytens Allan Operable H1 O4 H4 O2 O3 H2 H3 H5 O1 O5 

Bulga Dare Operationally unsuitable H1 H2 H4 O2 O4 H3 H5 O1 O3 O5 

Warroo Dare Operable H1 O4 H4 O2 O3 H2 H3 H5 O1 O5 

Beckers de Burgh Operationally unsuitable H1 H2 H4 O2 O5 H3 H5 O1 O3 O4 

Crookwell McDonald Operationally unsuitable H1 O2 H2 H4 O4 H3 H5 O1 O3 O5 

Gee Gee Dare Operationally unsuitable H1 H2 O2 O3 H3 H4 H5 O1 O4 O5 

Abercrombie Allan Operationally unsuitable H3 O3 H1 H5 H2 H4 O1 O2 O4 O5 

Wee Jasper Allan Operable H2 H1 H5 O1 O2 O3 O4 O5 H3 H4 

Mungindi Dare Operationally unsuitable H4 H1 H5 O2 H2 H3 O1 O3 O4 O5 

Coonamit Dare Operationally unsuitable H2 H1 H5 O3 H3 H4 O1 O2 O4 O5 

Beryl Allan Operable H1 O3 O4 H2 H3 H4 H5 O1 O2 O5 

Barrington Allan Operationally unsuitable O4 H1 H2 H3 H4 H5 O1 O2 O3 O5 

Boonanga Allan Operationally unsuitable H1 O3 O4 H2 H3 H4 H5 O1 O2 O5 

Charleyong Allan Operationally unsuitable H1 O2 H2 H3 H4 H5 O1 O3 O4 O5 

 

Cobram de Burgh Operable H1 H3 H4 H5 H2 O1 O2 O3 O4 O5 

Five Day Creek McDonald Operationally unsuitable H1 H2 H5 H3 H4 O1 O2 O3 O4 O5 

Thornes Allan Operationally unsuitable H1 H4 H2 H3 H5 O1 O2 O3 O4 O5 

Gundaroo Allan Operationally unsuitable H1 H4 H2 H3 H5 O1 O2 O3 O4 O5 
 

Table 5 
  Application of the sensitivity analysis to the RTA timber truss bridges, ordered by number of ‘green’ values   

(the lowermost four bridges with uncoloured operational factors are out of service for heavy vehicles) 
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Table 6  
 Differentiating bridges based on the number of medium or positive factors from Step 2 (green or yellow factors) 

(bridge names highlighted in blue considered operable) 
 
7.3   Step 3: Representative sampling 
 
Application of the representative sampling 
 
The third step in the assessment methodology is the representative sampling. The purpose of this step is to 
review the results of the first two steps and to identify a representative sample of the timber truss bridge 
population that adequately captures the key aspects of the population’s significance and significant variations.  
Ideally, this sample should be comprised largely, if not entirely, of bridges which are both operable (as identified 
in Step 1) and have the greatest number of medium or positive factors from Step 2 (green or yellow factors).  
These will be the bridges with the greatest long-term conservation viability to achieve positive heritage outcomes. 
 
This analysis requires that the operable bridge group is assessed for representative sampling when considered 
against the following sampling criteria. The sampling criteria are derived from the overall significance assessment 
for the population. It should, however, be noted that the main criteria by which these bridges have been 
previously assessed weighed up their technical and, to a lesser extent, historical values, with only limited 
information relating to their social or aesthetic values (see discussion of the MBK study earlier in this document 
in Section 3).  
 
The five categories chosen for examination in considering the representativeness of the sample are: 
• Historical representation. 
• Technical representation. 
• Social visibility. 
• Aesthetic visibility. 
• Spatial distribution. 
 
These categories are assessed using proxy measures that are available for all of the bridges. This allows for 
explicit assessment using quantifiable measures to be made. The five categories were chosen because they reflect 
NSW State heritage assessment criteria. The statement of heritage significance (Section 2.3 earlier in this report) 
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identifies that the timber truss bridges are significant across the range of criteria. Therefore representativeness 
needs to measure across the same range to ensure that these aspects of their significance are appropriately 
represented through selection based on operability. 
 
An important consideration is to recognise that the surviving 48 RTA bridges represent about 12 per cent of the 
original bridge population of 40737. There will inevitably be aspects of inherent variability within the original 
population that do not survive or are represented inadequately among the survivors. It is also important to 
recognise that the original population is itself a collection of bridges that were never present as an entity (of more 
than 400 bridges there were only about 290 present at any one time). As successive truss types were developed 
and older bridges were replaced, there was never a moment in time that represents an ideal population against 
which to measure the current groups of bridges. Hence it is important to also recognise that the surviving 48 
RTA bridges represent about 17 per cent of the original in-service population of 29038. 
 
Similarly it is also important to recognise that, by comparison to those retained by councils, the RTA’s existing 
portfolio contains many of the larger bridges, often having multiple trusses and major technical and financial 
maintenance imposts39. Hence, the RTA’s portfolio reflects, by its nature, an imbalance towards those items with 
significant variations. This issue is also relevant to the emerging policy directions in the Hansard for the role of 
the Section 170 register to provide a “selection of heritage assets from across the area of operation… to 
sufficiently explain to the community the importance of that agency’s role to the State.” 
 
Historical representation 
 
Consideration of the historical dimension of variability in the timber truss bridges has focussed primarily upon 
the succession of truss types. There is a broader historical context as well, which considers how the bridges 
collectively describe the social, economic and technological needs of NSW over a period of about 76 years.  
Over this period there were definite peaks in production and periods when timber bridge construction was 
negligible. This was the result of a range of factors including periodic expansion of the transport network, 
consolidating trade networks at the colonial borders prior to Federation to dissuade farmers from shipping 
produce to rival capitals, and during World War I when timber bridge construction declined markedly40. 
 
The sample should reflect, in principle, the age-based variation in the construction of different bridge types 
across the periods of construction. Due to the small population size there are already significant gaps (no bridges 
survive from 1850 through to the 1870s). However, the sample should attempt to span the age range as best it 
can. No examples of timber bridges predating the Old Public Works Department (Old PWD) survive. While the 
individual truss types have their own production period, there is also an overall historical pattern that reflects the 
economic history of NSW, including the development of particular regions from c1880 onwards, inter-colonial 
trading rivalries before Federation and capacity for domestic industrial production. Table 7 following shows 
patterns in the total bridges produced and those existing RTA bridges when mapped by decade. 

 
Table 7  

Timber truss bridge construction, by decade, with date ranges for each truss type (data from MBK 1998)   
Decade Bridges built Existing  

RTA bridges 
Existing  

RTA operable bridges
Old PWD Mc 

Donald 
Allan de Burgh Dare

1850s 22 - -      
1860s 73 - - 1860     
1870s 39 - -      
1880s 36 2 2 1886 1886    
1890s 115 13 9  1895 1893 1899  
1900s 48 16 7    1905 1905
1910s 19 7 2      
1920s 50 10 4   1929   
1930s 5 - -     1936

(light shading – production range, dark shading – operational bridges present in that decade) 

                                                 
37  When the council extant population of 14 is recognised, the 62 remaining bridges represent 15 per cent of the original population. 
38  When the council extant population of 14 is recognised, the 62 remaining bridges represent 24 per cent of the original in-service 

population. 
39 The historical role of the RTA and its predecessors included management of major timber truss bridges of high technical or 

financial risk deemed to be beyond the technical or financial capacity of the local council, despite the route clearly being of local 
access function only.  The exception is Hampden Bridge in Wagga Wagga and the ACT’s Tharwa Bridge. 

40   MBK 1998 Section 2.3 discusses the historical context of the timber truss bridge construction period. 
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Figure 3 
A schematic pattern of age by design period 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Within the surviving bridges there is a representation from only more recent decades, with no bridges surviving 
from pre 1880, a period during which roughly a third of the original bridge stock was built. Many of the bridges 
from this period are likely to have been replaced by either later timber truss bridges or other bridge types as the 
Old PWD and McDonald truss types are more susceptible to sudden collapse (as mentioned above), require 
higher comparative maintenance expertise and expense, and entail difficulty in providing reliable service during 
maintenance. It is common to find Allan and Dare truss bridges that have replaced Old PWD bridges, 
sometimes incorporating earlier piers or abutments. Loss of the older bridge types is far more common due to 
both the attrition of age and replacement with more efficient later truss types. This may explain a substantial 
disparity between the original population of 407 and the original in-service population of only 290. 
Consequently, the survival of the Old PWD and McDonald trusses is considered significant in itself, and hence a 
significant variation for the purposes of identifying a representative sample. Moreover, in this context, the age 
profile may be viewed in two phases: pre-1893 (Old PWD and McDonald), and post 1893 (Allan, De Burgh and 
Dare). Overall, the total existing bridges only broadly reflect the overall pattern of production including the peak 
in the 1890s and the decline in the 1910s.     
 
Generally speaking, there are operable bridges identified for most of the production period of each truss type.  
There may only be a single example, and generally only the more recent examples of each truss type remain 
operable. Due to loss of a large proportion of the bridges, it is not possible to develop a sample which 
completely reflects age-based variation amongst bridge types.  
 
In terms of the representativeness of this category, it is clear that the existing bridges are only moderately 
representative of the original population. However, the RTA’s post 1893 portfolio of 41 of the 169 original 
population of De Burgh (9–45 per cent), Dare (13–30 per cent) and Allan (19–18 per cent) represents 24 per 
cent, with a good age spread and is considered reasonably representative. Representing a sample of the 
population over the lifespan of the truss type will only be possible with respect to De Burgh, Allan and Dare 
trusses, as these are the truss types with both the largest number of surviving examples and the broadest age 
ranges. Operable De Burgh, Allan and Dare truss bridge construction dates broadly mirror total construction. 
There is a gap in the 1910s, when seven Allan and Dare truss bridges were built but only two Dare are 
operationally suitable. There are no operable examples of the final half-decade of Dare truss bridge construction 
in the 1930s, although three survive in local government ownership. 
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Assessing historical representation concludes that the operable bridges broadly reflect the pattern of bridge 
construction through time. The group identified for long-term conservation therefore does continue to represent 
the inherent historical variability within the parent population.   
 
Technical representation 
 
The bridges identified for conservation should reflect each of the five truss types and, as far as possible, the 
technical variation and evolution of each type. This representation does not need to account for every difference 
within the population but should capture all of the key aspects of the population’s technical design range and 
evolution.   
 
The relative surviving proportion of the different truss types can be measured, with approximately 12 per cent 
of the total original population (17 per cent of original in-service population) surviving in RTA ownership. The 
five truss types represent the range of timber truss bridges constructed for NSW roads as illustrated in Table 8. 
 

Table 8   
Numbers of bridges built and surviving with percentage of population represented by each truss type  

(data from MBK 1998) 
 
Truss 
type 

Total number 
built 

Built 
% 

RTA existing 
number 

Existing as a  
% 

RTA % of original 
population 

Old PWD 147 36 % 2 4 % 1 % 
McDonald 91 22 % 5 10 % 5 % 
de Burgh 20 5 % 9 19 % 45 % 
Dare 44 11 % 13 27 % 41 % 
Allan 105 26 % 19 40 % 25 % 
Total 407 100 % 48 100 % 15 % 
 
Old PWD, De Burgh and Allan truss types have known variations or sub-types reflecting modification of the 
basic design. These are described more fully in Appendix 1 for each truss type. Due to the loss of documentation 
and absence of physical evidence, especially for older bridges, the exact number of sub-types for each truss type 
remains open, as does the important consideration of when inherent variability in construction should be 
considered as a separate sub-type. The only surviving bridges which demonstrate sub-type variation are the 
Overhead Braced Allan truss (Morpeth and Dunmore Bridges) and the External Braced de Burgh truss (St 
Albans Bridge). These bridges are all identified as operable and capable of conservation.  
 
While selection of bridges should identify types and sub-types explicitly, the sampling of as-yet unidentified 
variation, or evolution, resulting from experimentation and experience is also achieved via conservation through 
time spans for each truss, so that incidental developments and modifications in technology that are not identified 
can be captured in the broader sample (see historical representation previously mentioned).   
 
Technical complexity was considered to be a major consideration for analysis, as bridges rapidly became more 
difficult to design and maintain as they increased from a single-span across a creek to a multi-span structure 
across a river with variable flows and the need for trusses to create large spans rather than simple beam bridges. 
 
The five truss types were therefore examined to determine if the operable examples provided a representative 
sample of the different numbers of trusses within each truss type. Across the entire bridge population almost 
half of all bridges were single-span, half this number had two spans, half of that had three spans and so on. This 
reflected the use of timber bridges in modest circumstances where their relative cheapness was attractive and the 
relative problems associated with multiple span bridges. Reflecting this, the analysis is divided into: 
• Single truss span bridges – the most common bridge form. 
• Bridges with between two and four truss spans – together making up almost as many bridges as single spans. 
• Bridges with five or more truss spans – unusually long and rare. 
 
De Burgh, Allan and Dare truss bridges have the greatest scope for representing technical variation because they 
dominate among operable bridge types. For other bridge types, the representative sample should reflect the only 
other major characteristic of technical variation – number of truss spans – and the sample should therefore 
include both single- and multiple-span examples of each truss type, where possible.  
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Technical representation: De Burgh truss bridges 
 
Twenty De Burgh truss bridges were built, of which the RTA has nine existing and one under council care and 
control. Of the RTA portfolio, significant variations occur at: 
• St Albans (separate diagonal bracing sub-type).  
• Middle Falbrook (reinforced concrete pipe piers). 
• Cobram and Barham (a lift span). 
• Tabulam (having five truss spans).   
 
Tabulam and Barham are inoperable. St Albans and Middle Falbrook are operable. Cobram has been made 
operable via duplication with adaptive reuse for pedestrians and cyclists and is located across the Murray River, a 
significant setting for the use of lift span bridges. Lansdowne is an operable example of the most commonly built 
(single-span standard truss) form. Beckers, Holmans and Crookwell are other examples of this form but 
inoperable. Table 9 shows the differing number of spans of de Burgh truss bridges. 
 

Table 9   
De Burgh truss bridges ordered by different numbers of spans 

 
Number of spans 1 2 – 4 5 + Lift spans 
Built 11 8 1 3 
Operable – RTA 1 3 0 1 
Operable – council 1 0 0 0 
Operationally unsuitable – RTA 3 1 1 1 

 
There is an under-representation of single-span De Burgh truss bridges in the RTA’s operable group, even 
allowing for their greater expected replacement and loss. There is a fair representation of operable multiple-truss 
span bridges (St Albans, Middle Falbrook and Cobram). Within the multiple-span bridges there is a fair 
representation of lift spans (Cobram ).  
 
There is a single De Burgh truss bridge (Tabulam) representing the rare extremely long bridges with five spans. It 
is the only technological variation that is not included within the operable bridges. The next closest bridge 
among the operable bridges is Dunmore with three spans and a lift span. Tabulam has been identified as 
operationally unsuitable and has a range of operational constraints that would make its retention difficult.  
 
Technical representation: Allan truss bridges 
 
In addition to about one hundred single- and multiple-span Allan truss bridges, there were five Allan truss 
bridges built with vertical lift spans. Of these, four still survive: Swan Hill, Hinton, Dunmore and Tooleybuc. 
There is one surviving Allan truss bridge with a bascule lift span at Carrathool. Lift spans were, however, 
comparatively rare within the overall population of timber truss bridges as they were not required for the vast 
majority of bridge crossings. Table 10 shows the differing number of spans of Allan truss bridges. 
 

Table 10 
 Allan truss bridges ordered by different numbers of spans 

 
Number of spans 1 2 – 4 5 + Lift spans Unknown 
Built * 48 44 2 5 11 
Operable – RTA 1 5 

 
0 1+ bascule 

2 + lift 
- 

Operable – council 7 0 0 0  
Operationally unsuitable – council ** 0 1 0 0  
Operationally unsuitable – RTA 4 4 

 
0 2 + lift 

 
- 

* Pyrmont Bridge is an underdeck truss road bridge with 12 spans (it is not included in the RTA population). 
** Hampden Bridge (Wagga Wagga City Council) is a three-span overhead braced truss bridge. 
 
Wee Jasper is an operable example of the most commonly built (single-span standard truss) form. Charleyoung, 
Gundaroo, Thornes and Boonangar are other examples of this form but inoperable, and only Charleyoung 
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remains in use. There is an under-representation of single-span Allan truss bridges in the operable group, even 
allowing for their greater expected replacement and loss. Within the multiple-span bridges there is a good 
representation of lift spans from the Hunter Valley group (Dunmore and Hinton), but only a bascule lift variant 
from the Murrumbidgee. No operable Allan lift bridges from the Murray are represented, when this was a 
significant setting for their use. Of the two truss span bridges, Beryl and Paytens are operationally suitable but 
have a high operational risk profile. 
 
Operationally unsuitable bridges that would better balance the Allan truss group include: 
• Swan Hill Bridge (two-span + lift) on the Murray River – duplication under investigation and an adaptive 

reuse may be feasible. 
• Boonanga (one-span) – with the fewest red factors of operationally unsuitable single-span Allan trusses. 
 
Swan Hill is currently being investigated in terms of its suitability for retention. Boonanga has been identified for 
replacement with planning on the upgrading of the crossing underway. It is unsuitable for adaptive reuse and has 
five red and yellow operational factors. 
 
Technical representation: Dare truss bridges 
 
There were 44 Dare truss bridges built, of which 18 now survive (13 RTA). The majority were single-span 
bridges and, again, these have suffered greater replacement than the longer bridges (see Table 11 below). Briner 
and Warroo are examples of the most commonly built (single-span standard truss) form. Of the two to four truss 
span bridges, New Buildings has three trusses. Rawsonville and Warroo have a high operational risk profile. 

 
Table 11   

Dare truss bridges containing different numbers of spans 
 

Number of spans 1 2 – 4 5 + 
Built 28 16 - 
Operable – RTA 2 4 - 
Operable – council 5 0 0 
Operationally unsuitable – RTA 4 3 - 

 
Coorei Bridge is the Dare truss bridge with the fewest red factors among the operationally unsuitable group. It 
would be considered the best candidate to bolster the relative proportions of the single-span Dare truss bridges 
for retention. 
 
The Old PWD and McDonald truss bridge comparison of operable and operationally unsuitable bridge numbers 
did not reveal any significant difference in numbers according to number of spans (see Table 12 following).   
 

Table 12   
Comparison of RTA span numbers – Old PWD, McDonald and de Burgh truss bridges 

 
Number of spans 1 2-4 5+ Unknown 
McDonald – number built 45 37 3 6 
McDonald – operable 1 2 0 - 
McDonald – operationally unsuitable 1 1 0 - 
Old PWD – number built 67 75 3  
Old PWD – operable 0 2 0  
Old PWD – operationally unsuitable 0 0 0  
 
Social representation 
 
Formal social significance assessment requires investigation of community recognition and interaction with 
heritage items. The MBK study received inconsistent feedback from communities as to the social values of 
individual bridges41. More comprehensive assessment methods to determine social significance have not been 
applied to the timber truss bridges, but there is available data which can serve as proxy measures for social 

                                                 
41  MBK 1998, page. 50. The study contacted 69 local historical societies and National Trust branches. Of 23 responses (33 per cent), 

eight responded enthusiastically, 10 were interested and supportive, three were lukewarm and none were uninterested. 
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significance. This section therefore examines social visibility as an indication of likely social significance using 
measures that should reflect community recognition and interaction. 
 
All bridges can be expected to have a broad recognition among the people of NSW and a more localised 
community of interest, and this would apply at some level to the timber truss bridges. We assume here a 
correlation between the proximity of a bridge to a population centre as well as its frequency of use and its social 
value. A bridge which is seen and used frequently is more likely to be recognised and valued by a community 
than an isolated and infrequently used bridge. This correlation between population proximity and usage is termed 
‘social visibility’. It is desirable to retain bridges with higher social visibility over those with lower social visibility.   
 
The relationship between population proximity and usage is considered individually and in a multivariate analysis 
below using distance from a population centre and daily traffic movements, measured using AADT (Annual 
Average Daily Traffic) figures. Bridges that are close to towns and have higher AADT figures have higher social 
visibility, whereas those more remote, less-used bridges have lower social visibility.  
 
It is therefore proposed that the sample be biased in favour of those bridges close to a population centre and/or 
with high AADT values, recognising that these figures are likely to not be independent. Bridges which are closer 
to population centres will, however, be more socially visible and subject to greater use by the community.   
 

Table 13 
 Distance of bridges from population centres  

 
Truss type Existing number Less than 1 km 

from population 
centre 

Less than 10 km 
from population 

centre  

More than 10 km 
from population 

centre 
Old PWD 2 1 1 0 
McDonald 5 0 4 1 
de Burgh 9 4 2 3 
Dare 13 4 2 7 
Allan 19 6 8 5 
Total 48 15 17 16 

 
Table 14   

‘Annual Average Daily Traffic’ (AADT) values across the different bridge types  
 

Truss type Existing number Less than 500 
AADT 

500 – 2000 
AADT 

More than 2000 
AADT 

 
Old PWD 2 1 42 1 0 
McDonald 5 3 43 1 1 
de Burgh 9 2 44 5 2 
Dare 13 6 6 1 
Allan 19 8 45 4 7 
Total 48 20 17 11 

 
Presenting these two tables in a matrix (Table 15) differentiates two extremes: bridges with the highest social 
visibility (high AADT/close to populations), and the lowest (low AADT/remote settings). The individual social 
visibility criteria discussed above are not necessarily determinative on their own, but do suggest that 
consideration should be given to retaining bridges near population centres where possible. A high AADT value 
is, however, a mixed blessing as it creates higher social visibility while increasing the operational impacts upon 
the bridge and pressure for its replacement.   
 
 

                                                 
42  Monkerai Bridge is presently out of service. Hence a usage of 0 but traffic visibility of less than 500. 
43  Five Day Creek Bridge is presently out of service. Hence a usage of 0 but traffic visibility of less than 500. 
44  Cobram has a motorised usage of 0 but traffic visibility more than 2000. 
45  Thornes Bridge is presently out of service. Hence a usage of 0 but traffic visibility of more than 2000.   
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Table 15 
 Social visibility matrix for operable bridges  

  (the highest rated social visibility factors are shaded green)  
 

 Less than 500 AADT 500-2000 AADT More than 2000 AADT 
Less than 1 km  

0 
 

 
 2 

 Clarencetown 
 St Albans 

 
6 

 Cobram  
 Colemans 
 Dunmore 
 Morpeth 
 Victoria 
 Hinton 

  
(highest social visibility) 

1-10 km 
 

5 
 Monkerai 
 McKanes 
 Scabbing Flat 
 Rossi 
 Beryl 

 

3 
 Junction 
 Lansdowne 
 Carrathool 

 
 

1 
 Galston 

 

More than 10 km 6  
 Middle Falbrook 
 New Buildings 
 Warroo 
 Rawsonville 
 Paytens 
 Wee Jasper 

 
(lowest social visibility) 

1 
 Briner 

 

0 
 

 
The highest ranking cells for social visibility are those that combine closeness to population centres (less than 10 
km distance) and higher traffic volumes (more than 500 vehicle movements). There are 12 operable bridges that 
fall within this band and 12 bridges among the operationally unsuitable in the same categories. Similarly, 12 
operable bridges have low social visibility, as do 12 operationally unsuitable bridges. Table 16 displays the various 
groupings for operable bridges, based on their truss type. 

 
Table 16 

 Correlation of social visibility values for Operable bridges 
(the highest rated social visibility factors are shaded green) 

 
Matrix Operable 

 Allan Dare de Burgh McDonald Old Public Works Department 
Less than 1 km/more 
than 500 AADT 

     

Less than 1 km/ 
500-2000 

  St Albans  Clarencetown 

Less than 1 km/more 
than 2000 

Dunmore 
Morpeth 
Victoria 
Hinton 

Colemans Cobram   

1-10 km/less than 500 Rossi 
Beryl 

Scabbing 
Flat 

 McKanes Monkerai 

1-10 km/ 500-2000 Carrathool  Lansdowne Junction  
1-10 km/more than 
2000 

   Galston  

More than 10 km/ 
less than 500 

Paytens 
Wee 

Jasper 

New 
Buildings 
Warroo 

Rawsonville 

Middle 
Falbrook 
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More than 10 km/ 
500-2000 

 Briner    

More than 10 km/ 
>2000 

     

Total 9 6 4 3 2 
 

There are 12 operationally unsuitable bridges that fall within the high social visibility cells. These are all Allan, 
Dare and de Burgh truss bridges. There are no operationally unsuitable McDonald or Old PWD trusses that fall 
within the high social visibility cells of the matrix.  
 

Table 17 
Comparison of high visibility bridges 

 
 Allan Dare de Burgh McDonald Old PWD 
Operable 5 1 3 2 1 
Operationally unsuitable 6 4 2 0 0 

 
Of the truss types, only Dares are under-represented among the operable bridges in high visible areas (see Table 
17 above). High visibility Dare truss bridges that could be considered as additions to the representative sample 
are Sportsmans Creek or Coorei (as they are highest heritage ranking bridges in the sensitivity analysis). 
Considered more broadly, the one high visibility operable Dare truss bridge is matched with five others that are 
less socially visible but which provide an opportunity to understand this bridge form in its setting in other 
locations. Adding an additional Dare truss bridge to the representative sample is therefore not considered to 
provide a benefit that would outweigh the considerable conservation and operational issues arising from its 
retention. 
 
Aesthetic representation 
 
Information on the aesthetic significance of the bridges is limited. The MBK study made only a cursory 
assessment of aesthetic significance, appearing to accept that “each bridge is considered to have a degree of 
visual appeal” and “in general the bridges visually enhance their respective landscapes”46. 
 
As in the case of social significance, no detailed study of aesthetic significance has been undertaken but there are 
proxy measures that allow relative degrees of significance to be determined and to provide a basis for 
differentiation between bridges. These are described in this study as ‘aesthetic visibility’ to distinguish them as 
proxy measures of aesthetic value. 
 
In using this information as part of the representative sampling and balancing analysis it is proposed that bridges 
that are physically larger and/or located in prominent positions within the landscape are likely to be more 
aesthetically significant, in the sense of playing a greater role in contributing to their visual setting. Other factors 
that contribute to aesthetic visibility include proximity to population centres, proximity to other heritage features 
so as to form a precinct, and repainting. While a freshly painted timber truss bridge can look quite spectacular, 
this has been omitted from this analysis on the basis that this is cyclical and all maintained bridges will eventually 
receive a new paint job. 
 
Table 18 measures visual prominence by truss type. This is based on an assessment of the visual prominence of 
the bridge in its setting, as viewed from the most common viewing positions, particularly when approaching the 
bridge or within a town. At the extremes are large landmark bridges that are able to be seen clearly on approach 
and in open settings, such as Morpeth and Hinton bridges, contrasting with small bridges along routes that are 
little more visible than a large culvert. These less prominent bridges were far more common, with about half of 
all truss bridges of single span. Higher ranking on this category will tend to bias towards bridges distinct from 
the most commonly built (single-span standard truss) form.  
 
 
 
 
 
                                                 
46  MBK 1998, page 50. 
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Table 18  
Aesthetic visibility of timber truss bridges 

 
 

Truss type Existing number In town or 
precinct 

High visibility Low/moderate 
visibility 

Old PWD 2 0 1 1 
McDonald 5 0 2 3 
de Burgh 9 2 3 4 
Dare 13 1 4 8 
Allan 19 3 8 8 

 
Bridges have been ranked as being of high, moderate or low aesthetic contribution based on whether they are in 
a town or prominent in the landscape. Bridges are ranked as moderate if they are visible but not prominent (if 
the major part of the bridge is not visible upon approach or from public space) or low if they are invisible unless 
being crossed. Table 19 lists the aesthetic visibility of operable bridges by truss type. 
 

Table 19   
Aesthetic visibility ordered by truss type for operable bridges 

 
Aesthetic rank High Moderate Low 

Allan 4 1 4 
Dare 1 1 4 
de Burgh 1 1 2 
McDonald 1 1 1 
Old PWD 0 1 1 
Total 7 5 12 

 
Operationally unsuitable bridges that rank as having high aesthetic visibility are Swan Hill, Barham and 
Tooleybuc. Swan Hill is under investigation for duplication, and adaptive reuse may be feasible. 
 
Spatial distribution 
 
The extensive original distribution of timber truss bridges throughout NSW is shown in Figure 4. Their spread is 
concentrated along the coast but there is also a strong representation throughout the entire eastern half of the 
state. Unlike much infrastructure, they do not necessarily reflect the distribution of people or townships, but 
often river systems. As they were relatively cheap and made to serve a growing rural economy, they more closely 
show where the productive parts of NSW were located, and where rivers needed to be crossed to get goods onto 
the railways and into markets. It should be noted that this is a composite of all bridges, rather than a snapshot of 
bridges existing at any one time. Their location was also predicated in large part by the requirements of animal 
transport, particularly wagons and bullock trains. 
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Figure 4 

 Timber truss bridges built 1860 to 1936  
(MBK 1998, page 44) 

 
 

 
Figure 5 

 Extisting bridges 1998  
(MBK 1998, page 44) 

 



 

FINALTimberTrussroadbridgesreport120711.doc  51 

 
 

 
Figure 6 

 Existing RTA timber truss bridges in 2009 
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Figure 7 
Operable RTA timber truss bridge portfolio 
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By the time the MBK study was conducted in 1998, the overall distribution had been reduced by 80 per cent. 
Comparing Figure 5 to Figure 4 makes it clear that the loss was reasonably even throughout the State. Multiple 
river-crossings on the Murray and Murrumbidgee and other rivers had been rationalised, as motorised vehicles 
made more circuitous trips to railheads and major centres feasible. 
 
The distribution of bridges in 2009 reduces the pattern even further, and gaps appear in comparing Figures 6 and 
5. The cluster of bridges in the Hunter Valley remains, but becomes sparse along the coastal plain and Dividing 
Range outside this area. In the period to 1998, the number of bridges to the east and west of the Great Divide 
was evenly balanced but the last decade saw many more losses of bridges to the west by comparison. This 
reflects the much stronger emergence of large multi-trailer trucks from the early 1990s with the widespread 
access on the western slopes and plains. Apart from two bridges on the Queensland border, there are no more 
bridges in the area bounded by the New England Tableland, Dubbo and Bourke, which previously held many 
bridges. Similarly, the number of bridges along the Murray and other major rivers reduced, leaving mainly just 
smaller bridges on tributaries. The core of the bridge distribution is concentrated from the Hunter Valley, 
westwards to Dubbo, then Forbes and down to Goulburn. 
 
The sample of operable bridges further reduces their spread across the State. The loss of bridges in the north is 
increased and there are fewer bridges across the Murray. The core area running from the Hunter Valley to the 
central west is thinned out but retains the majority of bridges. 
 
The reduction in the spatial range of bridges has been the result of a process of gradual attrition. As the 
population of bridges has decreased, the impact of the loss of outlying bridges has meant that regions of the 
State or rivers have lost their last bridge. The divestment of operable bridges results in substantial loss of bridges 
in the following areas:   
• Queensland border. 
• North coast between Grafton and Port Stephens. 
• Murray/Wakool rivers. 
 
No specific operationally unsuitable bridges are identified as candidates to reduce the impact on the spatial 
distribution. All of the operationally unsuitable bridges, with the possible exception of Swan Hill, which is being 
investigated for duplication, would present considerable conservation and operational challenges if they were to 
be retained and become redundant assets.   
 
Regionality and accessibility also present a further consideration in understanding the representative sample. The 
Hunter Valley will retain a substantial population of prominent and individually significant bridges, while the 
Murray will lose some of its iconic lift bridges. In both cases, the bridges were constructed because of the river 
system but the presence of lift span bridges was entirely due to the rivers as major economic arteries. The bridges 
were originally more likely to have been seen from beneath as vessels passed through and under them. In both 
cases today, the rivers have been reduced to tourist and recreational routes.  
 
The ability of a bridge to represent a region, by providing tangible evidence of a former way of life, also differs 
from the time of their construction. The wide spread of timber truss bridges reflected their low cost and the 
inability of animal transport to make unnecessary detours. With motorised traffic, however, that changed. While 
it would be ideal if a representative bridge or bridges were present throughout the State, the reach of a local or 
tourist is far greater than before. Retained bridges several hundreds of kilometres apart can be visited within a 
day or two, and the perception of history and landscape that such a journey can provide does meet at least some 
of the value represented by spatial distribution and other aspects of significance. 
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Results of the representative sampling 
 
The representative sampling examines the timber truss bridge portfolio to determine if the list of bridges 
identified as operable provides a representative sample of the remaining timber truss bridge population or 
whether there are other bridges that are identified as operationally unsuitable that would fill in gaps and enhance 
the representativeness of the conserved sample. 
 
The representative sampling considers the bridges against five categories reflecting their heritage value: 
• Historical representation. 
• Technical representation. 
• Social visibility. 
• Aesthetic visibility. 
• Spatial distribution. 
 
Bridges were examined under each of these values and the gaps in representativeness were identified. When a 
criterion can be adequately represented with operable bridges, there is no necessity to conserve operationally 
unsuitable examples. However, where there are gaps against a criterion, consideration could be given to filling 
those gaps using operationally unsuitable bridges in order to achieve a balanced outcome. In that instance, 
consideration needs to be given to the sensitivity analysis, as ideally any gaps should be filled by those bridges 
with the largest number of green factors and fewest yellow and red factors.   
 
Bridges identified as filling in gaps need to be assessed to determine whether the contribution they make to the 
representative sample is substantial. Conserving any operationally unsuitable bridge will present a significant and 
continuing challenge in reconciling operational requirements and continual maintenance. They would likely 
become derelict. 
 
A logical counterbalance to filling gaps in the representative sample could also be to examine operable bridges 
with a high number of red and yellow operational risk factors and the effect of their divestment on the 
representative sample. This is further considered in Step 4 and is discussed in section 7.4 below. 
 
The representative sampling identified six operationally unsuitable bridges that were able to fill in gaps present 
among the operable bridges. Table 20 summarises the bridges which best fill the gaps in this step and indicates 
which gaps are filled and how they rank in the sensitivity analysis (scored as ‘operational red factors/heritage red 
factors’). This latter column will give a broad indication of the viability of the long-term conservation of the 
bridge. 
 

Table 20 
  Results of representative sampling 

(final column shows the number of red operational and heritage factors scored by each bridge)   
 

Representative criterion Truss type Bridge 
Historical Technical Social Aesthetic 

Sensitivity ranking

Swan Hill     O x 5 / H x 0 
Abercrombie     O x 4 / H x 2 

Allan 

Boonanga     O x 3 / H x 3 
Dare Coorei     O x 3 / H x 1 
 Sportsmans Creek     O x 4 / H x 0 
 Tabulam     O x 5 / H x 1 
de Burgh       
McDonald       

 
 
Each of the six bridges provides some opportunities and constraints in being considered as part of the 
representative sample. These are discussed in Table 21. 
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Table 21 

  Analysis of contributions made by each of the bridges identified in the  
representative sampling and balancing analysis 

 
 

Bridge Contribution to sample Operational issues Comment 
Abercrombie Abercrombie contributes to the historical value 

of the representative sample as its construction 
date falls within a decade that is otherwise not 
represented for Allan trusses. This was 
historically a period of low bridge construction 
due to the Great War. It is also has variable span 
lengths. 
 

Abercrombie sits on the key southern by-pass route to the 
central west, avoiding the Blue Mountains. The bridge is 
required to meet emerging regulatory limits well in excess 
of its structural capability. The bridge cannot be upgraded 
to achieve the required standard and therefore will need to 
be eventually replaced with a modern bridge in order to 
meet capacity requirements. 

The retention of Abercrombie would introduce a 
bridge from the 1910s into the representative 
sample. 
 
This is a moderate contribution that does not 
offset the considerable continuing conservation, 
operational and financial challenges that would 
arise from retention of the bridge. 
 

Boonanga Boonanga would add technical value to the 
representative sample as an additional example 
of single-span Allan truss bridges. One single 
span Allan truss is already included in the 
representative sample. 
 

This bridge is required to meet emerging regulatory limits 
well in excess of its structural capability and, given its 
remoteness, is difficult to police. The bridge cannot be 
upgraded to achieve the required standard and therefore 
will need to be eventually replaced with a modern bridge in 
order to meet capacity requirements.  

The retention of Boonanga would provide a 
moderate strengthening of the representative 
sample by including an additional example of an 
Allan truss bridge.  There are nine Allan truss 
bridges total in the representative sample and 
five single-span bridges of all truss types. 
 
Its retention would present continuing 
conservation, operational and financial 
challenges that are not offset by its contribution 
to the representative sample. 
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Bridge Contribution to sample Operational issues Comment 
Coorei Coorei would add technical value to the 

representative sample as an additional example 
of a single-span Dare truss bridges. There are 
two others identified for retention. 
 
Coorei has high social visibility and Dare truss 
bridges are under-represented in the high 
visibility representative sample (only one bridge).

This bridge is required to meet emerging regulatory limits 
well in excess of its structural capability. The bridge cannot 
be upgraded to achieve the required standard and therefore 
will need to be eventually replaced with a modern bridge in 
order to meet capacity requirements. 

The retention of Coorei would provide a 
moderate strengthening of the representative 
sample by including an additional example of a 
single-span Dare truss bridge.  However, there 
are already two identified for retention. It would 
add moderately as an example of a high visibility 
Dare truss. 
 
Its retention would present continuing 
conservation, operational and financial 
challenges.   Its conservation would not 
substantially strengthen the representative 
sample. 
 

Sportsmans 
Creek 

Sportsmans Creek has high social visibility, and 
Dare truss bridges are under-represented in the 
high visibility representative sample (only one 
bridge). 
 

This bridge is required to meet emerging regulatory limits 
well in excess of its structural capability.  The bridge cannot 
be upgraded to achieve the required standard and therefore 
will need to be eventually replaced with a modern bridge in 
order to meet capacity requirements. In 2007, propping of 
existing timber abutments with steel frames was 
undertaken. 

Retention of Sportsmans Creek would present 
considerable challenges for limited benefit to the 
representative sample. There are twelve high 
visibility bridges identified as operable. 
 
Its retention would present continuing 
conservation, operational and financial 
challenges.  Its conservation would not 
substantially strengthen the representative 
sample. 
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Bridge Contribution to sample Operational issues Comment 
Swan Hill Swan Hill is an Allan truss bridge with two 

spans and a lift span that contributes to gaps 
identified in the technical and aesthetic values.  
It also makes a positive contribution in terms of 
spatial distribution. 
 
In technical value it provides an Allan lift span 
bridge on the Murray River, which is otherwise 
only represented by the de Burgh lift span 
bridge at Cobram. 
 
In terms of aesthetic value, it is a high visibility 
bridge.  This may be enhanced if a by-pass is 
able to be constructed. It is also comprises 
variable span lengths. 

This bridge’s route is required to meet emerging regulatory 
limits well in excess of its structural capability. The bridge 
cannot be upgraded to achieve the required standard and 
therefore will need to be eventually duplicated with a 
modern bridge in order to meet capacity requirements. 
 
A new bridge at Swan Hill is under investigation. The 
retention of Swan Hill for adaptive reuse is being 
considered as an option. This would allow its retention with 
substantial retention of fabric. 

Swan Hill may be able to be retained as part of 
the road network in a way that does not require 
upgrading. It would make a significant 
contribution as a lift span along the Murray 
River. 
 
Its retention would present continuing 
conservation, operational and financial 
challenges.   
 
Swan Hill’s inclusion in the representative 
sample would be a substantial addition in terms 
of technical value and spatial distribution. It will 
make a moderate positive contribution to 
aesthetic visibility. 

Tabulam Tabulam offers technical significance as the only 
surviving example of a bridge with nine truss 
spans. These were historically rare, with only six 
built with five or more trusses.  It is also features 
variable span lengths. 

This bridge is required to meet emerging regulatory limits 
well in excess of its structural capability. The bridge cannot 
be upgraded to achieve the required standard and therefore 
will need to be eventually replaced with a modern bridge in 
order to meet capacity requirements. 
 
It was partially upgraded in 1998-99 by replacement of half 
of the poor-condition timber cross girders with steel cross 
girders and in 2006 replacement of timber piles below 
ground with steel and/or concrete piles. 

Retention of Tabulam would present 
considerable challenges. While the bridge has the 
largest number of spans, there are substantial 
bridges with three to four spans that provide an 
indication of the potential scale of bridges. 
 
Its retention would present continuing 
conservation, operational and financial 
challenges.   
 
Its conservation would not substantially 
strengthen the representative sample and would 
come at a high cost to the government. 
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The analysis shows that, apart from Swan Hill, the contribution of operationally unsuitable bridges to the 
representative sample is generally minor. Across the five criteria investigated in the representative sampling and 
balancing analysis, there are six bridges that could be considered to add to the values that are already covered in 
the representative sample. No bridges are identified that substantially add to the representative sample with 
values that are otherwise unrepresented or poorly represented. Of the six bridges, only Swan Hill is identified as 
potentially being capable of adaptive reuse. It provides additional technical, social and aesthetic value and also 
adds to the number of bridges on the Murray River. The contribution of the other five bridges – Abercrombie, 
Boonanga, Coorei, Sportsmans and Tabulam – is considered to be moderate and not outweigh the considerable 
operational costs that would arise from their retention as part of the sample and none are viable locations for 
adaptive reuse. 
 
7.4 Step 4: Balancing analysis – recognising other government policy directions 
 
Approach to balancing analysis 
 
Step 3 identified a representative sample of 25 bridges that described the inherent diversity of the timber truss 
bridge population. This reflected the requirements of Step 1, with all included bridges in the sample being 
operable, and Step 2, which demonstrated that the selected bridges provide a relatively high conservation benefit 
and viability. The final step is to apply the balancing analysis as a check to ensure that the outcome is consistent 
with other government policy directions, is financially feasible and ultimately is deliverable by the RTA. 
 
The following other governmental policy directions will be considered here: 
• Meeting heritage asset management obligations. 
• Providing efficient and effective service delivery. 
• Understanding the financial implications of the proposed RTA approach. 
 
The RTA’s proposed conservation portfolio – the representative sample of 25 bridges – is considered against 
each of these government policy directions. Lack of consistency with any one of these is likely to compromise its 
acceptability to government and the community. The financial implications of the preferred approach are also 
examined to determine whether they are significantly greater than the current approach and therefore may be 
subject to other constraints. 
 
Asset management policy obligations 
 
The Heritage Council of NSW and the Department of Planning Heritage Branch issue directions to ensure 
consistent approaches among agencies in heritage management so that the public heritage portfolio is 
comprehensive and is managed to best practice standards. These have been set down in statute, regulation and 
guidelines issued by the Heritage Council of NSW and the Heritage Branch of the Department of Planning. The 
most recent best practice guidance is the ‘State Agency Heritage guide: Management of heritage assets by NSW 
Government Agencies’ (2004)47. The NSW Government’s ‘Total asset management manual’48 (TAM) is also 
considered part of the best practice framework. 
 
The Heritage Asset Management module of the TAM manual identifies the requirement for agencies with 
heritage assets relating to their organisational function: 
 

“Organisations that have control of heritage assets also have a second service obligation. While they use the 
assets in delivering their primary service, they are also responsible for the stewardship of the assets and 
protection of their significance for future generations.” 

 
The State-owned heritage management principles discussed within the State Agency Heritage guide 
identifies 17 principles that should apply to heritage asset management. Those directly relevant to the timber 
truss bridges are considered below: 
 
• State-owned heritage management principle 4 – conservation outcomes. 

                                                 
47 This is currently being updated to reflect the amendments to the Heritage Act introduced in 2010. 
48 NSW Government Asset Management Committee ‘ Total asset management manual’, current edition. 



 

FINALTimberTrussroadbridgesreport120711.doc  59 

 

The RTA proposal conserves a sample of 25 bridges comprising those which are least likely to be threatened 
by foreseeable vehicle mass increases. As these remain operational assets they will receive high levels of 
routine maintenance and be programmed for sympathetic structural upgrading if required. These bridges 
have been assessed as providing a representative sample that retains the original diversity and complexity of 
the timber truss bridge population. While it does not retain all permutations of timber bridge design and 
lacks the geographical spread of the original population, the proposed sample provides a good representative 
sample. 

 
The progressive replacement of 23 timber bridges in response to operational pressures is acknowledged as 
not representing an ideal conservation outcome. An examination of future network needs indicates that, due 
to the increase in heavy vehicle mass and difficulty in providing alternative crossings, these bridges will 
continue to present an escalating risk through the remainder of their operational lives. There are finite 
technological limits to the ability to adapt these bridges to carry increased loads in a manner that retains their 
heritage significance. 
 
One limitation in the representative sampling technique deployed to date is indicated in Section 7.3. The 
emergence of large multi-combination trucks and road trains has accelerated the replacement of timber 
bridges in the western slopes and plains to the point where the surviving bridges cannot reflect their original 
geographical distribution. 

 
The operability analysis in Step 1 was based on forecast and predicted trends apparent in 2009. Six bridges 
considered operable in that analysis (Beryl, Carrathool, Paytens, Rawsonville, Scabbing Flat and Warroo) on 
the western slopes and plains, may be subjected to further pressure by even higher vehicle mass demand. 
The remoteness from population centres and lack of short detours places these bridges at higher risk if 
present trends continue. 
 
Five of these bridges on the western slopes and plains (Beryl, Paytens, Rawsonville, Scabbing Flat and 
Warroo) are not of high individual significance and their loss would not substantially affect the 
representativeness of the whole sample. The RTA considers it appropriate to adopt a precautionary and 
prudent approach to conserve them on an interim basis so as not to exclude their future reconsideration 
should there be significant changes in the pattern of high mass vehicle movements. 

 
• State-owned heritage management principle 5 – sustainability. 

There are two aspects of sustainability considered in this report. Firstly, Steps 1 and 2 identify and give 
weight to sustainable outcomes in their analysis of which bridges can continue to operate under foreseeable 
conditions. Secondly, the resources needed to maintain the bridges (including high-quality large dimension 
timber and highly-skilled specialist tradespeople) are in short supply and unsustainable without careful 
management. A key objective of this study has therefore been to identify future needs to allow the long-term 
strategic planning that is necessary to provide for the maintenance of the bridges into the future. A forward 
program to ensure the continued supply of suitable timber has been initiated. 

 
• State-owned heritage management principle 6 – integrated heritage management. 

The bridges will continue to be managed as part of the RTA’s operational bridge asset portfolio. Those 
identified as operable are proposed to be retained in that role following structural upgrading where required, 
while the remainder will be subject to replacement in accordance with a forward program. 

 
• State-owned heritage management principle 7 – appropriate uses. 

As set out in the State-owned heritage management principles the bridges to be retained are expected to 
continue their functional role as operational bridges within the road network. Those which cannot fulfil that 
function are to be replaced. 

 
• State-owned heritage management principle 9 – alterations. 

A methodology for structural upgrading to allow bridges to meet the general access limit of 42.5 tonnes has 
been developed in consultation with the Heritage Council of NSW and Heritage Branch. This can achieve 
the vehicle mass increase without affecting the overall heritage significance of the bridges. It is proposed to 
apply this to other bridges where this will meet expected increased loads. Where bridges are on very 
restricted load limit roads, such as Galston Gorge, such adaptation will not be required. However, some 
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elements will be replaced using newer materials with better performance, such as replacing cast iron with 
cast steel. 

 
• State-owned heritage management principle 10 – transfer of ownership. 

A general governmental requirement is the ability of agencies to divest themselves of non-operational assets. 
As discussed above there are significant management issues associated with creating redundant assets, 
including their accelerated rate of deterioration, the cost of doing so and availability of expertise to continue 
their maintenance at an effective level. Experience to date has shown that retaining timber bridges as 
redundant assets is not an effective option for ensuring their long-term conservation. 
 
Local government manages a small timber truss bridge population (14 bridges) but finds difficulty in 
providing the specialist skills required for their maintenance or the necessary high level of funding, relative to 
other bridge designs. 
 
Transfer of ownership may be considered as an option for operationally unsuitable bridges where there is a 
potential new owner and the current bridge location is not required for bridge replacement. RTA would 
need to be assured of the new owner’s financial and technical capacity to maintain the bridges in a safe state. 

 
• State-owned heritage management principle 11 – management of redundant heritage assets. 

There are, in broad terms, two approaches to identifying samples for retention to achieve heritage outcomes. 
The first, adopted in this report, is to identify a representative sample that captures the variability of the 
original population. The other approach is judgemental sampling, where individual items are accepted or 
rejected on the basis of specific selection criteria, such as size, proximity to towns or aesthetic appeal. 
Neither approach is intrinsically better than the other. However, the strong trend in heritage asset 
management both in NSW and internationally as shown in the comparative assessment, is to favour 
representative sampling that captures population diversity. An archaeological principle that has become more 
generally accepted within heritage is that future generations may be interested in questions that are not 
currently identified as the basis for selection of samples. A representative sampling approach will retain some 
opportunity to capture this whereas as judgemental sampling does not. 
 
Table 22 examines the survival rates of the different truss types. Within the representative sample there are 
bridges which feature similar arrangements of the same truss type. Examples include: turn-of-the-century 
two-span Allen trusses with lift span (Swan Hill and Hinton), 1920s two-span Allan trusses (Carrathool, 
Beryl and Paytens - Carrathool features a lift span, otherwise the bridges are generally similar in age and 
form), and two-span Dare trusses (Scabbing Flat, Rawsonville and Colemans). 

 
Table 22 

The survival rates of the different truss types 
  

 

Old  
PWD 
 

McDonald 
 
 

de Burgh 
 
 

Dare 
 
 

Allan 
 
 

RTA & council  
original  

population 
 

RTA & council 
original  

in-service 
portfolio 

 
RTA & council existing 2 5 10 18 27 62 62 
RTA & council original population 147 91 20 44 105 407 290 
 1% 5% 50% 41% 26% 15% 21% 
        
RTA existing 2 5 9 13 19 48 48 
RTA & council original population 147 91 20 44 105 407 290 
 1% 5% 45% 30% 18% 12% 17% 
   
RTA operable (including Swan Hill) 2 3 4 6 10 25 25 
RTA & Council original population 147 91 20 44 105 407 290 
 1% 3% 20% 14% 10% 6% 9% 
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It can be argued that retaining more than one example of bridges with identical form within truss type, 
such as single-span Dare, creates redundancy. Redundancy itself may be beneficial as a risk management 
strategy for a vulnerable resource but may also reflect undesirable duplication of effort or expense. For 
instance, Warroo provides a duplicate listing to Briner as an example of a standard Dare single truss 
bridge. 
 
The proposed approach of identifying a representative sample recognises that there are potential 
redundancies. These can be managed within the overall timber truss bridge portfolio as they meet 
operability requirements, and add to the overall conservation benefit. 

 
• State-owned heritage management principle 12 – prudent financial and budgetary management. 

This is more fully discussed below in Section 7.4.4. 
 
• State-owned heritage management principle 17 – promotion. 

Interpretation of the timber bridges has been identified as a necessary element of the forward program, so 
that the retained bridges are better recognised for their heritage values. 

 
Providing efficient and effective service delivery 
 
Timber truss bridges are 19th century infrastructure attempting to meet modern demands far in excess of their 
structural design capacity. Furthermore, their narrow width and exposed structural members create a higher risk 
to damage from multi-combination vehicles resulting in significant operational risks for all vehicles. The RTA 
will continue to monitor and assess whether these risks are reasonable at individual bridges in accordance with its 
legal obligations and objectives such as providing safe access. In any assessment this document’s commitments 
would remain a key consideration. 
 
Four options were considered to compare the financial and risk aspects (refer also to Table ES1): 
 

A. Conserve 48 bridges. 
Upgrades would be required to manage current general access truck needs. Note that this option ignores 
current Higher Mass Limits and future service needs. 
 
B. Conserve and strengthen 25 bridges (and replace 23 bridges). 
 This represents all operable bridges plus Swan Hill, providing a representative sample for positive heritage 
outcomes. 
 
C. Conserve 20 bridges and replace 28 bridges. 
This excludes five operable bridges in the central west that are subject to some uncertainty. 
 
D. Replace all 48 bridges. 
This is a theoretical option that ignores heritage needs. 

 
Broad qualitative summary assessments have been made to communicate the operational service and risk 
implications of each option. A new modern bridge or a truss bridge being used by pedestrians and cyclists only 
involves “low” risks and provides a “good” level of service. A truss bridge being used by motorised traffic of 
lower than the general access truck limits provides only a basic level of risk and service. A timber truss bridge 
that has been structurally upgraded and is exposed to heavy motorised traffic still only provides a basic level of 
service and continues to involve substantial risks. These risks are associated with the substantial amounts of 
timber in critical structural elements that are exposed to damage by traffic (compounded by the bridges’ 
narrowness). Hence they remain vulnerable to substantial overloading and damage. A bridge unable to achieve 
route operating requirements provides an “inadequate” level of service and “substantial” risks.     
 
Table 23 outlines the service and risk impacts across the four options as shown in Table ES-1.  
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Table 23 
 
Option A  

Conserve 48 
 

B  
Conserve 25 

C  
Conserve 20  

D  
Replace all 48

Substantial 36 49 
 

18 50 13 0 

Basic 5 51 
 

5 5 0 

Low 7 52 
 

25 30 48 

Operational risk  
after initial 
recapitalisation 

 75% Substantial 
risks 

 

38% Substantial 
risks 

27% Substantial 
risks 

Good risk 
profile 

Inadequate 18 53 
 

0 0 0 

Basic 23 
 

23 18 0 

Good 7 54 
 

25 30 48 

Future service level 
after initial 
recapitalisation 

 38% Inadequate 
48% Basic 

48% Basic 38% Basic Good risk 
profile 

 
Option A fails the government policy directions to “provide efficient (and effective) service delivery” as even 
after capital upgrades, 18 bridges would be inadequate to achieve the routes’ service needs, and 36 bridges would 
remain subject to substantial operational risks.   
 
Option B achieves either a good (25) or basic (23) service level for all routes, although 18 bridges would still be 
subject to substantial operational risks.   
 
Option C also achieves either a good (30) or basic (18) service level for all routes, although 13 bridges would still 
be subject to substantial operational risks. As a result of the extra five bridges being replaced, Option C 
represents a 22 per cent improvement in service level over Option B and a 28 per cent reduction in the number 
of bridges subject to substantial operational risks.     
 
Option D provides a low operational risk and an optimal level of service for all routes. 
 
Figures 8 and 9 following summarise the service and risk impacts of the four options. 
 
 
 
 
 
 
                                                 
49 Monkerai, Clarencetown, Junction, Lansdowne, Middle Falbrook, Briner, Warroo, Rawsonville, Scabbing Flat, Colemans, New 

Buildings, Wee Jasper, Beryl, Paytens, Carrathool, Hinton, Morpeth and Dunmore 
plus 
Coolumbooka, Beckers, Holmans, Crookwell, Tabulam, Barham, Coorei, Korns, Gee Gee, Bulga, Sportsmans, Coonamit, 
Charleyoung, Abercrombie, Wallaby Rocks, Tooleybuc, Vacy and Barrington. 
 

50 Monkerai, Clarencetown, Junction, Lansdowne, Middle Falbrook, Briner, Warroo, Rawsonville, Scabbing Flat, Colemans, New 
Buildings, Wee Jasper, Beryl, Paytens, Carrathool, Hinton, Morpeth and Dunmore. 
 

51 Galston, McKanes, St Albans, Rossi, Victoria. 
 

52 Five Day Creek, Thornes, Gundaroo, Cobram, Swan Hill (assumed), Mungindi and Boonanga all duplicated or replaced. 
 

53 Coolumbooka, Beckers, Holmans, Crookwell, Tabulam, Barham, Coorei, Korns, Gee Gee, Bulga, Sportsmans, Coonamit, 
Charleyoung, Abercrombie, Wallaby Rocks, Tooleybuc, Vacy and Barrington. 
 

54 Five Day Creek, Thornes, Gundaroo, Cobram, Swan Hill (assumed), Mungindi and Boonanga all duplicated or replaced. 
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Figure 8 – Service Levels & Figure 9 – Operational Risks  

        
Understanding the financial implications of the RTA proposal 
 
Table 24 shows the financial impacts of each of the four options (refer also to Table ES-1). 
 

Table 24 
Option A  

Conserve 48 
B  
Conserve 25 

C  
Conserve 20  

D  
Replace all 48

Capital Funding 
 Rehabilitation 

$344 million $197 million $154 Million 0 

 Replacement 0 $163 million $199 million $345 million 
 Total $344 million $360 million $353 million $345 million 

Average annual level of recurrent funding 
after the capital investment 

 
$47 million pa 

 
$25 million pa 

 
$21 million pa 

 
$1 million pa 

Long-term financial savings after initial 
recapitalisation 

 
Nil 

 
Nil 

 
$4 million pa 

 
$24 million pa 

 
Rehabilitation costs are the cost of upgrading (strengthening) a conserved timber truss structure to provide for 
the current general access trucks (without changing to two lanes). Replacement costs are the cost of building a 
new bridge to modern design standards (including upgrading to two or more lanes) with minimal approach 
roadworks. Rehabilitation costs and replacement costs are now of the same order despite the significance 
difference in service level provided. However, a key difference is that the replacement costs would generally 
provide a modern structure with a 100-year design life whereas rehabilitation works on timber truss bridges are 
likely to be repeated every five to seven years. Furthermore, ongoing maintenance costs following structural 
upgrades to a timber truss bridge are up to 25 times that of a modern replacement structure. 
 
The total capital cost of structural bridge upgrades and/or replacements for the RTA’s timber truss road bridge 
portfolio entails approximately $344-$360 million. These works need to be achieved within the next 10-15 years 
in order to manage the risks to the road network and cannot be achieved without budget supplementation.  
 
These bridge investments impose a substantial impost on State borrowing needs. The RTA’s capital program is 
heavily committed and the availability of funds of this scale presents substantial budgetary challenges. Funding 
requirements will need to be addressed as a separate engagement with Treasury. 
 
Even after structural upgrades, the recurrent costs have a strong impact on the RTA, and hence the entire NSW 
State Budget surplus or deficit. It is also important to recognise that options A and B will not make any financial 
savings for the RTA’s long-term recurrent budget. Current difficulties with managing the remainder of the RTA 
bridge stock will remain. 
 
Option C provides some recurrent reduction, whereas the savings from option D are substantial. To put these 
financial impacts into perspective, the RTA’s State-funded ‘Road Safety Blackspot Program’ requires a budgetary 
commitment of $15 million per annum. Details of the financial impacts for each bridge are attached in Appendix 
5. 
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Part 3 Conclusions 
 
8 Portfolio proposed for long-term conservation 
 
This report has outlined a four-step process to identify the various factors and considerations which bear on the 
long-term conservation of the RTA’s timber truss bridges. Each step is designed to examine specific aspects of 
the assets to identify those bridges that are the most viable candidates for conservation in use in the road 
network, so as to establish a “balance between infrastructure provision and heritage conservation”. 
 
The RTA’s existing timber truss bridge population offers substantial heritage significance. However, it suffers 
inherent design limitations and, when analysed in terms of locations within the road network, individual bridges 
present either viable operation or provide a greatly reduced level of service and a high operating risk. In 
particular, their exposure to modern large multi-combination trucks is of strong concern.   
 
Due to inherent design limitations the bridges will require continual maintenance and substantial rehabilitation 
on a regular basis, which limits the ability for non-operational bridges to be left in situ as they will deteriorate to a 
state where they are dangerous to maintain or restore. The bridges also have very limited capacity for adaptive 
reuse, and only certain locations can safely accommodate a separation of road users or have a viable demand. 
The focus of this exercise has therefore been to identify those bridges which are best suited to long-term 
operation within the road network.  
 
The ongoing maintenance cost of timber truss bridges is very high. The RTA is responsible for providing safe 
reliable access across the State road network with maintenance works targeted at managing asset risks, providing 
adequate service levels and sustaining the assets for future generations. From a financial perspective, timber truss 
bridges are consuming a disproportionate percentage of the RTA’s available maintenance budget.   
 
Twenty-four bridges have been identified as operable within the road network. Other bridges that could fill gaps 
or strengthen the representative sample have been examined. Apart from Swan Hill (which is under investigation 
for adaptive reuse), there are no operationally unsuitable bridges that provide a substantial addition that 
strengthens or broadens the representative sample sufficiently to offset the operational impacts on the road 
network.  
 
Together with Swan Hill, the operable bridges form the RTA’s best assessment of a good representative sample 
for positive heritage outcomes of the existing timber truss bridge population. 
 
There is an undeniable long-term risk that these operable bridges may themselves come out of service as traffic 
demands increase further or rural economies evolve, but the present analysis gives some direction to necessary 
functions and required upgrading works in the next 10-15 years.  
 
Of the 24 operable bridges (plus Swan Hill) some uncertainty remains regarding the future operability of 
Carrathool (on the State Heritage Register) and the five additional Section 170 register Dare and Allan Truss 
bridges (Beryl, Paytens, Rawsonville, Scabbing Flat and Warroo). This uncertainty arises from the emergence of 
and widespread access required for large multi-combination trucks on the western slopes and plains. It may not 
be feasible to continue to support a State-wide spatial distribution of timber truss bridges as a result of exposure 
to trucks of this form. The same five Section 170 register structures are also subject to some uncertainty as to 
whether they entail “duplicated heritage listings of multiple examples of the same type of assets” (in the absence 
of documented best practice guidance on representative sampling from the Heritage Branch). The five operable 
Section 170 register bridges in the central west are not of high individual significance and their loss due to 
change in the routes’ operating requirements would not substantially affect the representativeness of the 
conserved bridge population. 
 
Retention of 25 bridges (all operable bridges plus Swan Hill) still leaves the RTA with 18 of these bridges having 
substantial operational risks, 23 providing a basic service level for road users, and only Cobram and Swan Hill 
(assuming no motorised traffic via adaptive reuse) providing a good level of service.   
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The required capital cost of structural bridge upgrades and/or replacement for the RTA’s timber truss road 
bridge portfolio is significant entailing approximately $344-$360 million. These bridge investments impose a 
substantial impost on State borrowing needs. The RTA’s capital program is heavily committed and the 
availability of funds of this scale presents substantial budgetary challenges. Even after structural upgrades, the 
ongoing recurrent costs have a strong impact on the RTA’s (and the NSW State) Budget surplus or deficit. 
 
Retention of 25 bridges will not provide any financial savings to the RTA in the long- term. Conserving the five 
central west bridges does affect critical recurrent demands on scarce RTA funds over the long term. 
 
The RTA therefore proposes that the six bridges be retained on an interim basis but without changing their 
listing status (Carrathool stays on the State Heritage Register and the other five remain on the RTA’s Section 170 
register recognising their local significance). In doing so, the RTA has adopted a precautionary, prudent and 
conservative position so as not to exclude items that could evolve from future best practice heritage analyses.    
 
In addition, the current mosaic of statutory listings does not reflect the intended sample for conservation. There 
is a need to both add and remove bridges from the State Heritage Register and retain five on the RTA’s Section 
170 register due to their local significance.   
 
Consequently, the RTA is proposing that 25 of the current 48 bridges be conserved, with 23 to be divested 
including 12 on the State Heritage Register. As part of this proposal, the RTA recommends that Briner, Cobram 
and Landsdowne be listed on the State Heritage Register. 
 
Table ES-2 lists the bridges that the RTA is proposing to conserve. Table ES-3 lists the bridges that the RTA is 
proposing to divested from its portfolio. 
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9 Other RTA actions complementary to this review 
 
This review is also in the context of the following complementary RTA actions: 
• Interpretation and Communications Strategy.  

A program of interpretation that promotes the heritage significance of the timber truss bridges as a group 
and provides relevant interpretation at individual bridge sites or associated communities. 

• Timber Truss Bridge Conservation Management Plans. 
To manage the timber truss bridges, codifying future conservation, maintenance and modification works that 
would be administered as either as S60 applications or S57 exemptions for State Heritage Register items and 
notifications for the remainder. 

• Skills Transfer Strategy. 
A strategy to ensure that specialist skills and knowledge in timber bridge construction, maintenance and 
conservation are maintained on a renewable basis. 

• Timber Recycling Policy. 
A policy for the recycling of timbers removed from timber truss bridges during demolition, repair or 
reconstruction works. 

• Long-term Timber Procurement Strategy. 
A strategy for the RTA to ensure adequate timber supplies for ongoing repair of the timber truss bridges. If 
all of the RTA’s existing population were to be conserved with fabric compatible with the original 
construction (without replacement of any components with modern materials) the total demand for timber 
is 6880-cubic-metres. The largest bridge, Tabulam, represents six per cent of this total demand. This total 
reduces by 44 per cent to 3868-cubic-metres for the operable bridges, and 42 per cent to 4018 if Swan Hill is 
retained. If the operable population plus Swan Hill is conserved with heritage-compatible upgrades, the 
overall demand for timber will reduce by a further 20 per cent.  
While new technologies in timber conservation, materials and structures will continue to develop and may 
find a place in the conservation of the timber truss bridges, this review is not reliant upon future 
developments to meet its objectives. 
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