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McDonald truss bridges 
 
Period of construction: 1880 to 1900 
Similar to American Pratt Truss design 
Pin jointed 
Number built: 91 
Number remaining: Five – all are listed on NSW State Heritage Register. 
 
Advantages of design 
 
McDonald trusses were a major refinement of the Old Public Works Department (Old PWD) 
design, and represent a significant step in the evolution of timber truss bridge technology. They 
still contained many design inadequacies which resulted in relatively high construction and 
maintenance costs and inconvenience. 
 
Defining features of McDonald truss design and ‘sub types’ 
 

McDonald's design was still based on the European type of bridge truss. They looked similar to 
the Old PWD trusses, but there were important technical improvements, such as: 

• The elimination of the double thickness top chord for the longer span trusses. 
• The splaying of the sloping end member to increase stability of the compression top chord which 

was prone to buckling.  
• The vertical rods at the ends of the trusses being placed outside the chord timbers and held in 

place by cast iron cradles. This eliminated the need to drill through the chord members so the 
number of rods was doubled and larger sized rods could be easily incorporated and kept tight. 

 
Figure 1 

Schematic design of a McDonald Truss (derived from MBK 1998) 
 

 
  
 
McDonald truss – number of spans (91 total) 
 
Number of spans 1 2 3 4 5 
Built* 45 20 12 5 3 
* An additional 6 were built with an unrecorded number of truss spans. 
 
Sub types 
 
There is no identified variation in design among the population of McDonald truss bridges. All 
are therefore considered to be of a ‘Standard’ type. 

 
A single McDonald truss bridge was built with a lift span: Mulwala Bridge over the Murray River, 
but this was replaced in 1924. 
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McDonald truss bridges and their future operability 
 

Operational bridges 
Bridge Construction date Number of trusses 

McKanes 1893 2 
Junction 1895 3 
Pearce’s Creek 1902 1 
 

Operationally unsuitable bridges to be replaced 
Bridge Construction date Number of trusses 

Crankie’s Plains 1902 2 
Five Day Creek (Comara) 1902 1 
 
 
Standard modifications required to bring McDonald truss bridge up to a 
reasonable level of risk using the T44 Standard 
 
Truss span 
• Installation of steel welded section as the centre flitch of the new timber bottom chord 

members. 
• Installation of additional steel sway braces to provide lateral support for the truss at each 

panel point to prevent compression buckling of top chord member of the truss. 
• Replacement of primary timber cross girders with steel cross girders where appropriate. 
• Installation of weather protection barrier on top chord member of truss. 
 
Approach spans 
• Replacement of approach span decks with timber concrete composite decks. 
 
Substructure  
• Replacement of timber piles below ground with steel and/or reinforced concrete piles and 

pile caps forming the sill for the piers. 
• Replacement of existing timber piers and abutments with modern heritage-sympathetic 

design and materials. 
 
Railing: 
• Replacement with structurally and dimensionally appropriate heritage-sympathetic design and 

materials for the entire length of the bridge. 
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Mckane’s Falls Bridge over Cox’s River, Lithgow 
 
 

 
 
Description 
 
Truss type McDonald Road Bowenfels to Jenolan 

Caves Road 
Number of spans 2 Location Bowenfels 
Sub-type Standard RTA region Western 
Built 1893 RTA bridge number 1302 
Assessed significance State Local government City of Lithgow 
SHR listed SHR  01473 Daily traffic [AADT] 400 
 
McKanes Bridge is a two-span McDonald truss bridge over the Cox’s River that forms a 
component of an important heritage landscape including Mt Victoria, Hartley Vale and 
Bowenfels. The bridge has been plaqued with an ‘Historic Engineering Work’ marker by the 
Institute of Engineers, Australia, in a nearby rest area.  
 
Analysis of heritage and operational factors 
 
Service requirements: The bridge is required to meet the current regulatory limits for general 
access trucks (ie to within a reasonable level of risks using the T44 Standard which is the design 
standard for bridges carrying a 42.5 tonne semi-trailer or equivalent).   
   
The current bridge therefore needs to be upgraded in order to meet the operability standard for 
long-term network requirements. Upgrading works to meet this standard will be planned in 
future. 
 
McKane’s Bridge is listed on the State Heritage Register. It was ranked 28th in the 1998 MBK 
timber truss bridge study and this is recognised in the timber truss bridge conservation strategy 
sensitivity test. 
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The bridge was extensively damaged by floods in 1986/87 and the central masonry pier was 
displaced downstream. This was replaced with a concrete pier which remains in place. 
 
Conservation strategy – McKanes Bridge 
 
McKane’s Bridge can be upgraded to meet operability requirements, given its location on the 
road network. Future strengthening and modification will be required to maintain this operability 
standard as the bridge ages. 
 
Proposed future conservation works 
 
• Routine and periodic maintenance using existing forms of fabric. 
• Interpretation of the bridge. 

 
Truss span 
• Installation of a steel welded section as the centre flitch of the new timber bottom chord 

members. 
• Installation of additional steel sway braces to provide lateral support for the truss at each 

panel point to prevent compression buckling of top chord member of the truss. 
• Replacement of primary timber cross girders with steel cross girders where appropriate. 
• Installation of weather protection barrier on top chord member of truss. 
 
Approach spans 
• Replacement of approach span decks with timber concrete composite decks. 
 
Substructure  
• Replacement of timber piles below ground with steel and/or reinforced concrete piles and 

pile caps forming the sill for the piers. 
• Replacement of existing timber piers and abutments with modern heritage-sympathetic 

design and materials. 
 
Railing 
• Replacement with structurally and dimensionally appropriate heritage-sympathetic design and 

materials for the entire length of the bridge. 
 
Conservation outcomes 
 
The retention of this structure would ensure that the oldest surviving example of a McDonald 
truss bridge in NSW is conserved. Conservation would be achieved by maintenance and 
necessary upgrades to the structure to offset an inherent lack of design capability. McKane’s 
Bridge is one of three McDonald truss bridges, and the only two-span McDonald truss bridge in 
the operable RTA timber truss bridge portfolio. 
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Junction Bridge over Tumut River, Tumut 
(also known as Shelley’s Bridge) 
 

 
 
Description 
 
Truss type McDonald Road Tumut Plains Road
Number of spans 3 Location Tumut 
Sub-type Standard RTA region South-west 
Built 1895 RTA bridge number 5948 
Assessed 
significance(MBK) 

State Local government Tumut Shire 

SHR listed SHR 01471  Daily traffic [AADT] 500 
 
Junction Bridge is a three-span McDonald truss bridge over the Tumut River on the Tumut 
Plains Road. The bridge provides a significant function for the township of Tumut. Set in an 
idyllic location adjacent to a large recreational park on a low-lying floodplain, the bridge is 
particularly accessible. 
 
Analysis of heritage and operational factors 
 
Service requirements: The bridge is required to meet the current regulatory limits for general 
access trucks (ie to a reasonable level of risk using the T44 Standard which is the design standard 
for bridges carrying a 42.5 tonne semi-trailer or equivalent).   
   
A Section 60 was approved in 2006 for the works listed below. 
 
Truss span 
• Installation of a steel welded section as the centre flitch of the new timber bottom chord 

members. 
• Installation of additional steel sway braces to provide lateral support for the truss at each 

panel point to prevent compression buckling of top chord member of the truss. 
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• Replacement of primary timber cross girders with steel cross girders where appropriate. 
• Installation of weather protection barrier on top chord member of truss. 
 
Approach spans 
• Replacement of approach span decks with timber concrete composite decks. 
 
Substructure  
• Replacement of timber piles below ground with steel and/or reinforced concrete piles and 

pile caps forming the sill for the piers. 
• Replacement of existing timber piers and abutments with modern heritage-sympathetic 

design and materials. 
 
Railing 
• Replacement with structurally and dimensionally appropriate heritage-sympathetic design and 

materials for the entire length of the bridge. 
 

These upgrading works were completed in 2007. The current bridge therefore meets the expected 
operability standard for long-term future road network planning. 
 
Junction Bridge is listed on the State Heritage Register. It was ranked 15th in the 1998 MBK 
timber truss bridge study and this is recognised in the timber truss bridge conservation strategy 
sensitivity test. 
 
Conservation strategy – Junction Bridge 
 
Future conservation works if retained 
• Routine and periodic maintenance using existing forms of fabric. 
• Interpretation of the bridge. 
 
Conservation outcomes 
 
The retention of this structure would ensure that a McDonald truss bridge located close to a 
town and readily accessible in a park setting is conserved. Conservation would be achieved by 
maintenance to offset material deterioration. Junction Bridge is one of three McDonald truss 
bridges, and the only three-span McDonald truss bridge in the operable RTA timber truss bridge 
portfolio. 
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 Bridge over Tunks (Pearces) Creek, Galston Gorge 
 

 
 
Description 
 
Truss type McDonald Road MR161 
Number of spans 1 Location Galston Gorge 
Sub-type Standard RTA region Sydney 
Built 1902 RTA bridge number 390 
Assessed 
significance(MBK) 

State Local government Shire of Hornsby 

SHR listed SHR 01478 Daily traffic [AADT] 7200 
 
Pearce’s Creek Bridge is a single-span bridge on a narrow winding road through Galston Gorge 
connecting Galston and Hornsby. The bridge is in a picturesque setting that cannot be accessed 
by high mass vehicles. 
 
Analysis of heritage and operational factors 
 
Service requirements: The bridge is located in a unique setting on a winding road inaccessible 
to long rigid and articulated heavy vehicles. This constrains access by heavy trucks due to vehicle 
design standards which enable a lower structural requirement to be accommodated by the 
existing bridge. 
 
The current bridge therefore meets the expected operability standard for long-term future road 
network planning. 
 
In 2006, in order to facilitate maintenance and inspection of the underside of the deck, a Section 
60 was approved for the installation of monorails for maintenance gantry. 
 
Tunks (Pearces) Creek Bridge is listed on the State Heritage Register. It was ranked 10th in the 
1998 MBK timber truss bridge study and this is recognised in the timber truss bridge 
conservation strategy sensitivity test. 
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Conservation strategy – Pearces (Galston Gorge) Bridge 
 
As the access road does not permit vehicles above 20 tonnes it is possible to maintain the bridge 
in its original configuration using traditional techniques with minimal introduction of new 
materials and technology. 
 
Recent conservation works 
• Routine and periodic maintenance using existing forms of fabric in 2005. 
• Repainted in heritage colour scheme in 2006. 
 
Proposed future conservation works 

 
• Routine and periodic maintenance using existing forms of fabric. 
• Interpretation of the bridge. 
 
Railing: 
• Replacement with structurally and dimensionally appropriate heritage-sympathetic design and 

materials for the entire length of the bridge. 
 
Conservation outcomes 
 
The retention of this structure would ensure that a timber truss bridge is conserved in the greater 
Sydney area. Conservation would be achieved by maintenance to offset an inherent lack of design 
capability for the railings. The bridge is one of three McDonald truss bridges, and the only single-
span McDonald truss bridge in the operable RTA timber truss bridge portfolio. It would be 
maintained using traditional materials. 
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Crankies Plains Bridge, Bombala 
 

 
 
Description 
 
Truss type McDonald Road MR91 
Number of spans 2 Location Bombala 
Sub-type Standard RTA region Southern 
Built 1902 RTA bridge number 6129 
Assessed 
significance(MBK) 

State Local government Bombala Shire 

SHR listed SHR 01466  Daily traffic [AADT] 430 
 
Crankies Plains Bridge is a two-span McDonald truss located on Cathcart Road, over 10 
kilometres from Bombala and away from any local community. It is in a picturesque and 
accessible setting. 
 
Analysis of heritage and operational factors 
 
Service requirements: The bridge is required to meet the emerging regulatory limits well in 
excess of the T44 Standard. The bridge cannot be upgraded to achieve the required standard and 
therefore a new bridge is required to be built. 
 
Crankies Plains Bridge is listed on the State Heritage Register. It was ranked 41st in the 1998 
MBK timber truss bridge study and this is recognised in the timber truss bridge conservation 
strategy sensitivity test. The bridge does not have any unique characteristics that are not 
represented elsewhere among retained bridges. 
 
Conservation strategy – Crankies Plains 
 
Crankies Plains Bridge cannot be upgraded to meet its future operating requirements and will be 
duplicated in accordance with network upgrading priorities. The bridge cannot meet these load 
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limits through upgrading. As a result, the bridge cannot be retained in use within the RTA’s 
timber truss bridge portfolio. If required to be retained as a redundant structure it would attract 
minimum resources to support due diligence requirements and its existing fabric would be 
retained. 
 
Recent conservation works 
• Routine and periodic maintenance using existing form of fabric in 2003. 
• Repainted in heritage colour scheme in 2003. 
• Abutment upgrade works in 2009. 
 
Proposed future conservation works 
 
Mitigation of impacts 
• Archival recording of the bridge. 
• Interpretation of the bridge. 
• Salvage of the timbers for use in other bridge rehabilitation works. 
 
Conservation outcomes 
 
The conservation strategy proposes retaining three McDonald trusses including one two-span 
bridge. 
 
Crankies Plains Bridge does not bear any unique or outstanding design characteristics that cannot 
be viewed in other McDonald truss bridges, meaning its removal and replacement would not 
result in a loss of the representativeness of the RTA’s timber truss bridge collection. 
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Five Day Creek (Comara) Bridge, north-west of Kempsey 
 

 
 
Description 
 
Truss type McDonald Road Main Road 75 
Number of spans 1 Location Northwest of 

Kempsey 
Sub-type Standard RTA region Northern 
Built 1902 RTA bridge number 1917 
Assessed 
significance(MBK) 

State Local government Kempsey Shire 

SHR listed SHR 01468  Daily traffic [AADT] 0 
 
Five Day Creek (Comara) Bridge is a single-span McDonald truss located on the Kempsey to 
Armidale Road, over 30 kilometres from Kempsey and away from any local community. The 
bridge is in a remote location on an unsealed road. 
 
Analysis of heritage and operational factors 
 
Service requirements: The route requires emerging regulatory limits well in excess of the T44 
Standard. The route was upgraded at this location through the construction of an adjacent 
concrete bridge in 2001. Five Day Creek Bridge has been closed to traffic since 2001. 
 
Five Day Creek Bridge is listed on the State Heritage Register. It was ranked 23rd in the 1998 
MBK timber truss bridge study and this is recognised in timber truss bridge conservation strategy 
sensitivity test. The bridge does not have any unique characteristics that are not represented 
elsewhere among retained bridges. 
 
Conservation strategy – Five Day Creek 
 
Due to the route load limit requirements for Five Day Creek Bridge it was duplicated with a 
concrete bridge in 2001 in accordance with network upgrading priorities. The bridge is no longer 
in service as a road bridge and does not have any adaptive reuse potential due to its remote 
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location with no local community to benefit. It does not have any unique characteristics that are 
not represented elsewhere among retained bridges.   
 
Recent conservation works 
• Routine and periodic maintenance using existing form of fabric in 1999. 
• Repainted in heritage colour scheme in 1999. 
• Bridge deck currently supported by a Bailey Bridge. 
 
Proposed future conservation works 
 
Mitigation of impacts 
• Archival recording of the bridge. 
• Interpretation of the bridge at location and Kempsey Local Museum.  
• Salvage of the timbers for use in other bridge rehabilitation works. 
 
Conservation outcomes 
 
The conservation strategy proposes retaining three McDonald trusses including one single-span 
bridge. 
 
Five Day Creek Bridge does not bear any unique or outstanding design characteristics that cannot 
be viewed in other McDonald truss bridges, meaning its removal and replacement would not 
result in a loss of the representativeness of the RTA’s timber truss bridge collection. 
 


