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Reports have been tabled before Council on the 30 September 2009 and 27 
November 2009 regarding the condition of Birrie Bridge. Council at the 27 November 
2009 meeting resolved (resolution 388/09) that:  
 

i) a sealed side track adjacent to the bridge be constructed from funds available 
from the R2R program,  

ii) that a 5 tonne load limit be placed on the existing bridge and  
iii) an application for the structural repairs be made under the Australian 

Governments Job Fund program for a total of $320,000  
 
The report of the 27 November 2009 outlined the damage/deterioration of the bridge 
and its components which were listed in a Level 3 bridge inspection by the RMS 
(previously the RTA). The deterioration of the bridge components was enough to 
reduce the bridge to a 5 tonne load limit. Due to the river rises that the Shire has 
experienced over the past three years, the sealed side track has not been installed at 
this stage. 
 
Since the major flooding experienced in February 2012, an independent structural 
Engineer has assessed the Birrie Bridge for structural damage. The inspection and 
report undertaken by Dr Dan Tingley Ph.D., P.Eng. (Canada), P.Eng., MIE,  CPEng, 
RPEQ has identified further deterioration of the Bridge from the inspection 
undertaken by the RTA in July 2008. The Birrie Bridge being a timber pile, log girder 
bridge would normally have a bridge rating of 44 T HML. Dr Tingley with the amount 
of structural damage to the bridge, the bridge could not be rated structurally thus he 
will not certify the bridge for a 5 Tonne Load Limit.  
 
By the Birrie Bridge failing to be certified for a 5 tonne Load Limit this has closed the 
Brenda Road to all traffic. Further investigations have found that an old side track 
was constructed many years ago but is currently overgrown with vegetation. Culverts 
will still be required to be placed in the river bed and a causeway constructed. To 
achieve this, permits are required to be obtained from the Department of Primary 
Industries. An application has been lodged for a causeway to be constructed across 
the Birrie River by the Transport Manager. 
 



 
The structural report submitted by Dr Tingley has identified a number of major 
components that have exceeded there Useful Life Expectancy. Testing was carried 
out by using non destructive testing equipment including a Stress Wave Timer, 
distameter, moisture content meter, psychrometer, core samplers and other testing 
methods. The recommendations made by Dr Tingley to achieve 44T HML rating are; 
 

1. Replace or retrofit transverse and longitudinal girders in the centre truss span 

immediately before continuing operation of the bridge, 

2. Retrofit or replace compression chords that have high SWT (eg three of the 

four main end compression braces). Reattached the lateral outriggers, 

3. Restore abutments by wrapping half (at least) of the piles, 

4. Retrofit pile bents by injecting and wrapping pile 1 in each bent, 

5. Inject all timber sub and superstructure elements requiring injection, 

6. Retrofit girders to suit desired design load (half of the girders), 

7. Install cross heads as necessary, 

8. Inject all log girders as necessary, 

9. Install cross braces and walers on bents where they are missing and upgrade 

cross braces where they are in place but degraded eg bent 3, 

10. Replace all missing deck planks, 

11. Amputate as necessary, inject, CN and Seal ends of corbels, 

12. Remove bent metal and replace proper shed roves or leave exposed with 

stain applied with under 29% solids for UV resistance. 

 
Due to the commercial investments by the surrounding properties, an estimate of 
cost to repair the bridge to allow vehicular traffic (including HML vehicles) was 
obtained. As the bridge can be repaired in two stages where the first stage would be 
the replacement of two major components which would open the bridge to all traffic. 
The cost to allow minimal disruption would be approximately $346,000. The second 
stage would be the completion of the balance of work which is not structural but 
required for the longevity of the bridge. This cost would be approximately $350,000. 
 
The two major components of the bridge that require replacing to open the bridge to 
all traffic are the transverse beams and the longitudinal beams. The replacement of 
these beams would take approximately one to two weeks to complete. The balance 
of works will take considerably longer but have little impact on vehicles crossing the 
bridge.  
 
The second option available to Council is the construction of the side track as per 
Council Resolution 388/09. The construction of this side track could be utilised by all 
traffic in periods of dry weather and small flows in the river. Should there be a river 
rise as experienced in previous years this would then cut access from Goodooga to 
the west including the airport. Cutting access to the Airport caused serious problems 
in 2009/10 flood where a seriously ill patient from the Hospital could not be airlifted 
out of Goodooga. 
 
The construction of the causeway would alleviate any requirement by Council to 
reinstate the Birrie Bridge to a 44T HML capacity and could be closed totally as a 
functioning bridge. Although this does not address the issue of the Airport being 
isolated during flood times. Details of the existing causeway are not at hand when  
 



 
drafting this report, but based on a high proportion of works being completed 
previously, the costs to compete an operating causeway and side track would be 
around between $50 - $100k subject to the conditions of the lodged permits if 
approved. Funding is available within the Roads to Recovery Program to cover this 
cost. 
 
There are a number of properties west of the bridge that are carting grain or cattle 
and require the use of the Birrie Bridge. During the consultation with these property 
holders, they have showed support for Council in identifying the risk to the users of 
the bridge but wish for Council to make a decision and provide a suitable solution as 
quickly as possible.  
  
 

 
CONSULTATION: 
Council staff have been discussing the Birrie Bridge with landholders in the area who 
are preparing to transport grain and cattle to the east. 
 

 
GOVERNANCE IMPLICATIONS: 
The possibility of bridge failure has been identified as very high should Birrie Bridge 
continue to be used by any traffic. Based on the nonfeasance and misfeasance rules, 
the probability of litigation should an incident occur on the bridge is very high. 
 
Definitions: 

Nonfeasance is a term used in Tort Law to describe inaction that allows or results in 
harm to a person or to property. An act of nonfeasance can result in liability if (1) the 
actor owed a duty of care toward the injured person, (2) the actor failed to act on that 
duty, and (3) the failure to act resulted in injury. 

Generally, a civil defendant will be liable for misfeasance if the defendant owed a duty of 
care toward the plaintiff, the defendant breached that duty of care by improperly 
performing a legal act, and the improper performance resulted in harm to the plaintiff. 

Malfeasance is a comprehensive term used in both civil and Criminal Law to describe 
any act that is wrongful. It is not a distinct crime or TORT, but may be used generally to 
describe any act that is criminal or that is wrongful and gives rise to, or somehow 
contributes to, the injury of another person.  

In theory nonfeasance is distinct from misfeasance and malfeasance. Malfeasance is 
any act that is illegal or wrongful. Misfeasance is an act that is legal but improperly 
performed. Nonfeasance, by contrast, is a failure to act that results in harm. 

 
 

 
CONCLUSION: 
The Birrie Bridge has been assessed by a Structural Engineer who has identified the 
bridge as unusable to all traffic and should be closed by Council. Based on this 
assessment, Council has two options available, repair the bridge (in two stages if 
required) or install a side track which is only operable in dry weather. Repairing the 
timber bridge will lengthen the life of the bridge for another life time but comes at a 
high budget cost, constructing a side track will be the cheaper option but may have 
ramifications during periods of flood as the airport will be isolated from the town. The 
side track would mean the closure of the bridge in its entirety. 
 

http://legal-dictionary.thefreedictionary.com/Tort+Law
http://legal-dictionary.thefreedictionary.com/Criminal+Law


Irrespective of repairing the bridge or constructing a side track, the bridge has the 
potential of collapsing under any vehicle weight in its present condition as reported by 
the Structural Engineer.  
 

 
RECOMMENDATION: 
 
That: 
 

1. A sealed side track be constructed off the side of the Birrie Bridge as 
per resolution 388/09 subject to gaining of the required permits.  

2. The side track be constructed to a permanent standard.  
3. No further funds be spent on the Birrie Bridge other than if 

successful with external funding. 
4. The Birrie Bridge be permanently closed to all vehicular traffic once 

the sealed side track is constructed.  
 

 
ATTACHMENTS: 

 
1. Birrie Timber Bridge Inspection Report – Dr Dan Tingley 
2. Brodie v’s Singleton Shire Council – Summary of Court Case 

 
 
 
 
 
_____________________ 

               Rod Shaw 
General Manager 
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Foreword 

The following report on Birrie Bridge (BB) owned by Brewarrina Shire Council 

(BSC) near Goodooga in NSW, Australia has been prepared by Wood Research and 

Development Ltd (WRD). Wood Research and Development was subcontracted by Timber 

Restoration Systems (TRS) a Victorian/Queensland company to perform the inspection on 

BB.  Timber Restoration Systems has been established to help local government 

municipalities make use of advanced non-destructive testing and restoration techniques to 

upgrade and extend the lives of their timber bridges. 

The following report has been prepared in fulfillment of the proposal for the 

inspection of several timber bridges at the request of Siew Neale of the Brewarrina Shire 

Council. The inspection was conducted by Dr. Tingley, a professional structural engineer, 

Siew Neale, and maintenance staff from BSC.  

The inspection utilized advanced non-destructive testing and inspection techniques. 

These inspection techniques isolated the areas of the bridge that required restoration in order 

to provide a 44 T HML load capacity which is desired by BSC. This inspection utilized 

advanced inspection techniques and equipment such as an EPHOD™ Stress Wave Timer 

which is a strength testing device versus a typical stiffness testing device. The following 

report discusses the findings of the inspection. 
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1.0 INTRODUCTION 

Siew Neale, Transport Manager for BSC and one other maintenance staff person 

assisted Tingley in the inspection of BB on March 27, 2012. Siew Neale also provided access 

equipment to allow for an efficient inspection of the sub and superstructure of the BB. Dr. 

Dan Tingley is a registered engineer in NSW and serves as senior engineer and wood 

technologist for Wood Research and Development (WRD) (see resume in Appendix D).   

The inspection team utilized non-destructive testing equipment including a Stress 

Wave Timer, distameter, moisture content meter, psychrometer, core samplers, and other 

advanced non-destructive tests during the inspection of the bridge. The design of any 

restoration refurbishment, upgrade and repair strategies was beyond the scope of this report 

although a partial analysis of the center span timber truss was completed by Tingley to 

provide an estimate for repairs to the bridge (see separate report on this matter). 

Recommendations and conclusions can be found in recommendations and conclusions 

sections of this report. 

A proposal for the WRD inspection of the BSC bridges was submitted to Siew Neale 

and approved and a subsequent purchase order was issued. A copy of the purchase order is 

found in Appendix A.  The design of any refurbishment work to be conducted on these 

bridges is to be completed in the next phase of the work for BSC, to begin when the proper 

authorities have determined how best to proceed after reading this report. 

 

2.0 INSPECTION FINDINGS 

2.1 General 

 

A thorough series of nondestructive tests were completed on the various timber 

bridges that were inspected for BB.  Photographs recovered during the inspection are found 

in the following sections and also in Appendix B and C. 

2.2 Inspection Techniques Including Photography, Stress Wave Analysis and Visual 

Inspection. 

 

The primary objective of the investigation was to establish the following; whether or 

not there was reason to believe the primary structural elements were in significant duress and 

required immediate refurbishment, to establish the general in-situ condition of the wood 

structural elements and to assess what techniques could be utilized to refurbish and upgrade 
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the bridges if required.  There were an assortment of instruments utilized to inspect BB 

including; EPHOD™ Stress Wave Technology, distameter, psychrometer, moisture meter 

and digital camera. 

2.3 Birrie Bridge 

 

The inspection of Birrie Bridge (BB) was completed by WRD/BSC staff. See Figures 

1-14 below for several photographs of BB. See Appendix B and C for additional pictures of 

BB. 

 

Figure 1. Photographs of Birrie Bridge showing a log/square girder superstructure and 

round log pile bent substructure for the approach spans (two on each end). Deck is a 

longitudinal running plank full width of the bridge on top of a transverse timber deck. 

Typical vintage rail system with a solid sawn kerb beam. The log timber pile bents had 

timber cross heads. See technicians working to inspect the sub and superstructure 

elements.  
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Figure 2. Photograph of BB superstructure with log/squared corbels and round 

log/square girders in span 1 and 2. Note vertical through bolts in the log girders. These 

vertical through bolts lead to accelerated decay and degradation of the log stringer. See 

heavy notching of the corbel and log stringer without a slope cut to reduce reentrant 

corner cracking. Note the unacceptable heavy notch on the right background interior 

log stringer with the reentrant corner crack. This notch should be sloped off to at least 

1:6 and the open face treated with CN and sealer. This deck is transverse planked with 

full width longitudinal running planks vertical bolted into the superstructure without 

adequate drainage so that the water drains onto the super and substructure and readily 

follows vertical connectors to the center of the structural elements accelerating decay. 

New drains should be installed to stop this poor drainage strategy. Note a waler should 

be installed with a cross brace pair. 
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Figure 3. Photographs of BB, stringer 3, span 2, resting on squared timber packers at 

the reaction point of the modified Percy Allen Truss (Dare). Note horizontal connectors 

in the headstock which is a good detail. The number one pile group was found to have 

higher SWT values in each of the bents due to the overhang of foliage and higher 

average MC values as well as inadequate drainage on the bridge. The other piles were 

for the most part in reasonable condition which has been an important part of why the 

bridge still stands today. 
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Figure 4. Photograph of typical spaced column arrangement under truss number two in 

bent 2. This structural element was found to be in good condition. Note the horizontal 

bolted tie downs for the truss above in the cross heads. Also note all the bore sounding 

holes. Poor choice for inspection and not a plug in one of them to prevent interior access 

by water, insects etc. 
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Figure 5. Photograph of pile assembly 1 in bent 2 where the piles were found to have 

high SWT values requiring injection and wrapping with high strength fiber.  
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Figure 6. Photograph of SWT testing on pile bent 2 cross heads and cross bearers for 

the truss above. There were areas of decay found but not extensive and well within a 

reasonable cost level for repair in-situ. 

 

 
 

Figure 7.  Photograph of  BB inspection with BB staff utilizing an extension ladder to 

gain access to the main transverse solid sawn girders (number 1) with the SWT device. 

Note that the transverse girder was horizontal shear cracked as can be seen. The crack 

propagated through the sounding bore holes (see article on sound boring). The 

transverse girders in the center span truss are in very poor condition. This has resulted 

in excessive horizontal shear cracking of the two that were no excessively decayed. This 

decay has been caused by poor drainage from above and vertical fasteners.   
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Figure 8.  Photograph of BB transverse girder number 3. This girder is a zero girder 

meaning it is not capable of carrying its own dead weight. The stress wave times were 10 

times the acceptable value though vertical and horizontal direction. Note the secondary 

longitudinal girders made with heavy dimension squared timber. Over half of these 

girders tested contained very high SWT values and were out of service. When the 

inspection was being conducted a fuel truck with a load lower than the assumed rating 

of this bridge (44T since it isn’t plated) traveled over the bridge and the whole 

transverse and longitudinal girder system deflected 100 mm in certain locations. This is 

clearly a very dangerous situation! 
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Figure 9.  Photograph of BB truss superstructure. Transverse girders in very poor 

condition with excessive deflection occurring under light loads, extensive horizontal 

shear cracks in several, the ends extending out from the bridge side to support the 

outrigger lateral braces for the compression chords in the truss are extensively decayed 

and have several loss of section in many locations which allows the compression chord 

of the truss to deflect laterally. See bent 3 and 4 in the background on the abutment 2 

west side of the bridge. These two bents where in reasonable condition with pile 

assembly 1 in bent 3 and pile 1 in bent 4 requiring injection and wrapping. 
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Figure 10.  Photograph of BB pile bent 3 with proper cross bracing which has one brace 

requiring replacement (see left). All bents should be properly braced and have walers 

installed where absent. 
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Figure 11.  Photograph of technicians inspecting bent 4 which has proper walers and 

cross braces. However the head stock on this bent was found to be heavily degraded 

between pile 2 and 3 where the ladder is resting. Note that the log girders on the west 

end were in better condition than on the east end. Half of the log girders were heavily 

decayed requiring retrofit and injection. 
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Figure 12.  Photograph of abutment 2 pile 3 inspection. Half of the piles in abutment 

one and two were found to require injection and diffusing. 

 

 

 



 

Brewarrina Shire Council Timber Bridge Short Form Inspection Report, Birrie Bridge Page 15 of 43 

 
 

 

Figure 13.  Photographs of BB top side truss elements. See the metal cover over the top 

of the compression chord. The short nature and open end provision spared this top 

compression chord from the fate that the Wagga Wagga Percy Allen Hampton Bridge 

suffered from. There the chord completely decayed due to the bent metal flashing 

holding the moisture in.  Note the paint on the heavy dimension timber elements in the 

truss. Heavy solids paint (over 29 percent solids) should not be utilized to on timber 

elements with a minimum dimension over 50 mm. The paint holds in moisture and 

doesn’t allow the wood to breathe thus accelerating decay. Further, it is too brittle to 

allow the expansion and contraction that occurs in wood with migration of moisture in 

and out of the wood (wood is hygroscopic meaning it breathes moisture in and out based 

on the surroundings). The paint causes accelerated decay in large dimension timbers 

and does the exact opposite of what is intended. The paint on this truss should be 

removed. 
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(a.) 

 
(b.) 
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(c.) 

 

 

Figure 14.  Photographs of BB top side truss elements. There were three out of four post 

compression chords at the ends of the bridge found to have very high SWT values. 

Replacement or retrofit is required (a). The outrigger lateral supports require 

upgrading with proper transverse beams to connect to and proper horizontal fastener 

connections b and c). All of the transverse girders with the exception of two had 

excessively high SWT values at the ends where the primary loads flow. This is a very 

dangerous condition. The bridge center span truss can’t be rated and heavy truck 

traffic should be stopped immediately failure is highly likely in the truss if heavy truck 

traffic continues on this bridge. The bridge is unsafe for use until remedial work is 

completed. 

 

2.3.1 Visual Inspection 

 The visual inspection revealed some obvious concerns. One of the largest relates to 

the condition of the transverse girders. They are in such bad condition with two classified as 

zero transverse girders that the bridge should be shut down till they are replaced. The deck is 

a transverse/longitudinal timber plank deck bearing on secondary longitudinal girders (see 

photos above).  The secondary, longitudinal girders are also in very poor condition and 

should be replaced or retrofitted in many locations. The moisture has been left to find its own 

way off the bridge and this has led to concentrated moisture access to a lot of the interior 

girders, transverse girders, corbels, and pile bent system. The moisture is also travelling 

through the vertical fasteners to the center of the elements causing decay. Drainage 

modifications should be made immediately. Pile 1 in all four pile bents has degradation that 
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must be countered with upgrades to allow proper support of the posted positioned under 

stringer 2 and 3. The abutments need to have two piles wrapped and injected in each 

abutment at a minimum. It is important to note that all the elements were not inspected and as 

such when retrofit work is completed there may be other elements found requiring retrofit.  

There are girders in spans 1, 2 and 3 and 4 will not support the 44T and over loads that they 

are now receiving as a few girders in each span that are degraded as shown in the next 

sections.  In span 1 for example two girders were found to have very high SWT values. 

However, the overall condition of the girders is good enough to allow retrofit, injection and 

diffusion to enable them to carry a 44T HML loading.  Maintenance work including; high 

strength fiber wrapping, diffusing, and injection must be conducted on BB. The abutments 

are also in need of maintenance to restore back wall piles. Vertical through bolting should be 

removed from the cross bearer, corbel and log stringer connections. In addition the deck 

should be properly attached to the girders with gage beams.  

 

2.3.2 Stress Wave Time Results 

 

Table 1 below shows the stress wave time results for only those elements where yellow 

and red (see definition above for yellow and red).  Most girders were found to have a sound 

bottom face which is excellent for the option of retrofitting with high strength fiber. It is 

estimated that the center two girders in each of the approach span should be retrofitted to 

strengthen them. The outside girders are in poor condition in places but these girders are not 

carrying nearly the load of the interior girders and if diffusers were installed so that these 

girders did not continue to decay they would be suitable for active service.  There were many 

girders that had the top half either in a yellow condition which is a caution condition with 

SWT values over 700 ms (microseconds) or red condition which requires immediate attention 

where the SWT values are over 1000 ms. This was due to spiking, improper water drainage 

and vertical through bolting at the ends.  Span three transverse and longitudinal girders are in 

very poor condition with at least 4 transverse girders not capable of carrying their own dead 

weight and it is estimated that half of the longitudinal girders are in the same condition. The 

top portions of the truss were found to have end post compression chords that were degraded 

in 75% of the cases. In addition the bottom contact points on the diagonal compression 
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chords were also in poor condition.  The south piles in all the bents (pile 1) were found to 

have degradation and require injection and wrapping. See Table 1 below for more detail. 

The overall condition of the super and substructure is such that with injection, 

diffusing, and wrapping/retrofitting for the piles/girders/truss elements is required 

immediately. 

 

 

 

2.3.3 Recommendations for Birrie Bridge Restoration 

Birrie Bridge is in need of a new or retrofitted transverse and longitudinal girder system 

in the center truss span and until it receives it the bridge should not be operated. See Figure 

15 below for a photograph of the end of a longitudinal girder (1-2) in the truss in span three.  

 

 

Yellow Red
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2800
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950 1500
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1100
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6000

During rehabilation work all the elements will should be tested again to establish  with a higher degree of accuracy the exact extent of decay and 

degradation. In addition there are many elements that were not tested as there were too many to test in one day for the inspection team.

Span 2 Stringer 2 cavitation over bent 2

Span 5 girder 3 cavitated at end

Note the SWT values are roughly calibrated to 300  mm gage length

Top compression chords are in acceptable condition except at the outside in segment 2 in truss 2.

Diagonal compression chords are showing high yellow times at bearing points in some locations.

Bent 3 Pile 1

Bent 3 Pile 2

Span 4 Girder 3 over end at bent 3

Bent 4 Pile 1 

Bent 2 Pile 3 Spaced Pile with Batter. 

Center Truss Span

Transverse Girders.  4 and 6 are in the best condition showing signs of horizontal shear cracks and no yellow where measured

Transverse Girders. 1 to 3 and 5 either horizontal shear cracked or reds

Longitudinal Girders Of those measured two were acceptable and two were reds 

Top Side Three of four end post compression chords have numbers approaching yellow and in yellow at the bearing point

Span 1 girders 2 and 3

Span 1 girder 4 red at the abutment end

Span 1 girder 1

Bent 1 Pile 1

Bent 2 Pile 1 Spaced Pile with Batter. 

Table 1. Summary of SWT Test Results Showing Only Yellow and Red Elements Inspected.

The following results are organized from top to bottom with Abutment one (east side) data top to Abutment two (west side) data on the 

bottom

Structural Element

Note; Yellow means a SWT value of 700 to 999 microseconds (ms), in such cases the element can carry its own dead weight at that location but an 

unknown amount of live load. Red is for readings 1000 ms and over. Red zones are unable to carry dead weight. Red values in the range of 2500 to 

3000 ms indicates cavitation and punky wood and frass. Values in the 6000 ms and over are indicative of pending failure.

Abutment Number 2 Pile With High SWT values (2 ). 
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Figure 15.  Photographs of longitudinal girder 2 in the first span of the truss span over 

bent 2. See the completely decayed end which leaves no capacity in bearing for this 

element. 

 

The top elements in the truss (compression elements) require retrofit or upgrade in 

many locations. The log girders, piles, head stock and abutment piles are also requiring 

upgrades in selected locations. In addition a proper drainage system should be installed. 

There are some of the girders requiring immediate attention to infill cavities and retrofit. Two 

corbels need refurbishment one in bent 1 and one in bent 4. The timber pile bents need to be 

refurbished to properly inject the cavitated piles and subsequently wrap same. In addition 

injection and diffusing is required to upgrade and prevent further decay.  However, the piles 

are in fairly good condition overall. This is a three pile bent bridge in the approach spans and 

to achieve a 44T HML rating the pile bents will need a particular retrofit design to enable the 

desired load rating. The decay is progressing throughout the wood elements of each of the 

structures each time the conditions for MC, temperature and oxygen are present at levels that 

allow decay to continue. With the current rains in NSW this is for the most part continuous. 

Diffusers must be placed throughout the wood elements that are to stay in place soon to stop 

the growth of the decay. 

The replacement of the vertical connectors with horizontal connectors would be an 

important improvement for the bridge as well to prevent further advanced degradation of the 

inside of the structural elements due to water access to the center of the structural elements 

through the vertical connector corridors.  
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In summary the specific recommendations for BB bridge from the inspection which 

are important to complete in the near term, <1/4 year are as follows; 

 

2.3.3.1 Summary of Birrie Bridge Recommendations to achieve 44T HML rating 

1. Replace or retrofit transverse and longitudinal girders in the center truss span 

immediately before continuing operation of the bridge. 

2. Retrofit or replace compression chords that have high SWT (eg. three of the 

four main end compression braces). Reattach the lateral outriggers. 

3. Restore abutments by wrapping half (at least) of the piles  

4. Retrofit pile bents by injecting and wrapping pile 1 in each bent 

5. Inject all timber sub and superstructure elements requiring injection. 

6. Retrofit girders to suit the desired design load (half of the girders).  

7. Inject all log girders as necessary. 

8. Retrofit cross heads as necessary 

9. Install cross braces and walers on bents where they are missing and upgrade 

cross braces where they are in place but degraded e.g. bent 3. 

10. Replace missing deck planks 

11. Amputate as necessary, inject, CN and Seal ends of corbels 

12. Remove bent metal and replace proper shed roves or leave exposed with stain 

applied with under 29% solids for UV resistance. 

 

2.3.3.2 Additional recommendations for Birrie Bridge: 

 

1. Clean debris from abutment seats as well as remove any trees that are growing too 

close to the bridge on the south side. Also remove debris that has built up around 

bridge. 

2. Remove any vertical steel connector bolts and replace with horizontal connection 

systems, see Figure 16 (a) for examples of these types of replacement refurbishments 

utilizing galvanized steel connectors. 

3. Diffuse all wood elements and install quality control check points, see Figure 16 (b) 

below for examples of this refurbishment type. 

End-treat with Copper Naphthenate and seal with Anchor seal all exposed timber 

element ends.  Brighten timber ends prior to treatment. See Figure 16 (c) below for examples 
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of this type of treatment for exposed timber element cross sections. This is also used for all 

holes drilled in timber elements. 

 

 

(a) 

 

(b) 
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(c) 

 

Figure 16. Photograph of refurbishments of an old log stringer bridge in Mitchell Shire 

where all vertical through bolts were replaced with horizontal connectors, utilizing 

galvanized steel components (a). See diffuser quality control check point location with 

removable treated oak bung painted red for easy identification and inspection of 

diffuser rod in the drilled hole under bung (b). Note photograph of log end fresh cut, 

end treated with copper naphthenate and paraffin wax treated (Anchor seal) (c). 

 

The deck system of BB can be replaced in a few years when it wears out with a 

transverse pentachlorophenol pressure treated incised glulam deck, similar to that recently 

installed at Selzers Lane Bridge in Ovens in Alpine shire when the existing deck is worn out.  

This will help protect the super and substructure below and tie the bridge together. The 

girders could be replaced with a reinforced incised pentachlorophenol pressure treated glulam 

stringer system if the deck were replaced at the same time as the girders were repaired. If the 

BB desires to wear out the existing deck then retrofitting of the girders is best. The current 

deck capacity may not meet the 44T HML rating. The cost of this 75 year design life time 

stinger deck is 1/3 the cost of a conventional log stringer, timber cross bearer and longitudinal 
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deck system. It goes on quickly and goes on top of the existing girders with galvanized deck 

clips. All the holes for lag screws and guard rail posts are drilled in advance of treatment.  

Brewarrina Shire Council maintenance personnel could install this new deck on top of the 

existing steel girders quite easily particularly with the help of TRS staff. See Figure 17 

below. 

 

 

 

(a) 
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(b) 

 

(c) 
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(d) 
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(e) 
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(f) 
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(g) 

Figure 17. Photographs of transverse, incised, Pentachlorophenol pressure 

treated vertical glulam deck replacement at Selzers Lane Bridge in Alpine Shire, 

Victoria (e). Note that no connectors for the RSJ's pass through the deck and the pilot 

holes for the carriage bolts from the underside (they don't pass completely through the 

deck vertically) are predrilled prior to pressure treatment (a and b). In addition, note 

the use of predrilled holes for the guard rail bolts (a). Any additional pilot holes 

necessary in the bottom for lag screws should be treated with solvent based copper 

naphthenate (CN) and anchor seal. Note that additional length in the transverse deck 

provided good coverage for the timber piles and cross heads, thereby increasing the 

longevity of the pile bent system (d). The installation was easy since the equipment 

backed onto the bridge replacing and laying the new deck at the same time. (e). 

Photograph in (f) shows finished deck with asphalt running surface. Photograph in (g) 

above shows the bridge deck one year after installation. 

 

4.0 CONCLUSIONS 

 With proper refurbishments to their structural element of BB it can continue to 

support traffic for many years. The capacity of this bridge can be improved to 44T HML. The 

current rating of most of the timber pile bents, log girders and degraded timber deck in the 

bridges is well below 44T HML. The condition of the truss is so bad that it is not capable of 

being rated. For the most part the deck was not inspected during the one day of onsite 

inspection. See Figure 18 for examples of what super and substructure retrofits look like 

utilizing high strength fiber in a bridge in Mitchell Shire. In this case high strength fibers 

were utilized to retrofit the log girders, cross heads and other components in a log stringer-log 
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corbel-log pile bridge. See the side retrofits on the pile bent cross heads on the top under the 

log stringer for improvement of resisting compressive bending stress in the cross head. See 

the bottom retrofits for resistive flexural bending stress enhancement. The combined effect of 

these retrofits is to increase the moment of inertia significantly and thereby drop the applied 

shear stress on the cross heads,  reducing and eliminating micro and macro cracking and 

strengthening the cross head in place. 

 

 

 

 

 

Figure 18. Retrofit of Cross Heads In-Situ with simple to apply treated high strength 

fiber retrofits. Note the freshened log stringer end treated with CN and end sealed. 

 

 The log elements are ideal candidates for refurbishment with high strength fibers in 

the BB. In summary, the sub and superstructure in BB Timber Bridge can 

accommodate its target load ratings with refurbishments. The use of fiber reinforcement 

systems will provide the closest refurbished image of what is now in place.  

I look forward to working with BSC and helping them adopt advanced techniques to 

restore the heritage listed BB at reduced per unit cost that will provide for improved 
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performance and longevity coupled with reduced risk. If you require referees on my expertise 

please see Appendix A. Thank you.   

 

Dan Tingley Ph.D., P. Eng., MIEAust, CPEng 

Senior Wood Technology/ Engineer 

Wood Research and Development 

 

Stephen Richards 

Operations Manager  

Timber Restoration Systems 
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Appendix A. Correspondence between Tingley and Neale regarding the 

Inspection of BSC Timber Bridge containing proposal and purchase order. 

Note referees for the author in this appendix as well. 

 
Dan, 
 
The purchase order will remain the same. 
 
Regards, 
 

Siew Neale 

Transport Manager 
Brewarrina Shire Council 
PO Box 125 
BREWARRINA  NSW  2839 
 
Phone:  02 6830 5121 
Mobile: 0407 392 000 

  
 

 
From: Dan Tingley [mailto:dant.tingley@gmail.com]  
Sent: Wednesday, 1 February 2012 6:33 PM 

To: Assets & Contracts Manager - Brewarrina Shire Council 
Cc: Assistant General Manager - Brewarrina Shire Council; 'Dan Tingley'; Stephen Richards; 'Stephen 

Richards' 
Subject: RE: Birrie Bridge at Goodooga re Tingley answers Siew on the GST issue. 
 

Siew. 

Thanks for your quick reply with the PO. I must confess I quoted the cost X GST. Just added 

up cost and put them in a table without GST, sorry for the confusion, my mistake. So GST is 

extra to the lump sum I gave you. Do you want to change the PO number or just leave it the 

same? 

Dan 

 
From: Assets & Contracts Manager - Brewarrina Shire Council [mailto:acm@brewarrina.nsw.gov.au]  
Sent: January-31-12 10:14 PM 

To: Dan Tingley 

Cc: Assistant General Manager - Brewarrina Shire Council 
Subject: RE: Birrie Bridge at Goodooga 

 

Dan, 
 
Thank you for your quick response and confirmation on cost, we appreciate the 
concession offered. 
 

mailto:[mailto:dant.tingley@gmail.com]
mailto:[mailto:acm@brewarrina.nsw.gov.au]
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I have raised a purchase order for the inspection, order number 16939, does the 
$4,000 include GST? 
 
The river is running at the moment, I hope this does not pose too much of a problem. 
 
Will you be able to provide a recommended load limit after this inspection? 
 
Are you flying to Moree and driving from there? 
 
The road from Lightning Ridge to Goodooga is closed but should open again 
tomorrow depending on rain. 
 
Keep in touch about road closures as this can vary in a short period of time. 
 
Kindest Regards, 
 

Siew Neale 

Transport Manager 
Brewarrina Shire Council 
PO Box 125 
BREWARRINA  NSW  2839 
 
Phone:  02 6830 5121 
Mobile: 0407 392 000 

  
 

 
From: Dan Tingley [mailto:dant.tingley@gmail.com]  
Sent: Wednesday, 1 February 2012 2:53 PM 

To: Assets & Contracts Manager - Brewarrina Shire Council 

Cc: Stephen Richards; 'Stephen Richards'; 'Dan Tingley' 
Subject: RE: Birrie Bridge at Goodooga 
 

Siew 

 

It was good to talk with you about the Birrie Bridge. The pictures you sent are great. What a 

great old bridge to restore and save. Thanks for asking me to be involved. It is exciting. 

 

As promised today I have prepared Table 1 (see below) that has a breakout of the costs for 

my one day on-site inspection and consultation with your team about my recommendations 

(at the end of the inspection day).  

 

Even after cutting out a lot of the typical costs we incur during inspections the budget still 

added up to more than the 4k that I talked about today. However, in keeping with my offer 

today on the telephone we will undertake the task for a flat lump sum of 4k. This amount can 

mailto:%5bmailto:dant.tingley@gmail.com%5d
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be paid after I have completed the work. The company will invoice you at that time for my 

services. 

 

However, we would need a purchase order agreeing to our offer and the strategy working 

forward for the inspection prior to making travel arrangements. 

 

 
 

If you agree to this strategy and cost please let us know soon and we will plan a time for the 

travel. You can issue the Purchase order to Timber Restoration Systems. See the details 

below. 
 

Regards 

 
Dan Tingley Ph.D., P.Eng. (Canada),P. Eng., MIEAust, CPEng, RPEQ  

Senior Wood Technology/Structural Engineer 
Timber Restoration Systems Pty Ltd  

P.O. Box 461 Kilmore VIC 3764 

m: (04) 2898 3328 | f: (03) 5781 0079 |  

 

From: Assets & Contracts Manager - Brewarrina Shire Council [mailto:acm@brewarrina.nsw.gov.au]  

Sent: January-31-12 1:26 PM 
To: Dan Tingley 

Subject: RE: Birrie Bridge at Goodooga 

 

Dan, 
 
Please call me anytime. 
 
The bridge was in 1998 listed as of local significance in “Study of Relative Heritage 
Significance of all Timber Truss Road Bridges in NSW” and is recorded in this 
document with a construction year of 1929.  There are also remnants of a corduroy 
bridge upstream at this site. 
 
Cheers, 
 

Siew Neale 

Transport Manager 
Brewarrina Shire Council 
PO Box 125 
BREWARRINA  NSW  2839 
 
Phone:  02 6830 5121 
Mobile: 0407 392 000 

http://www.timberrestorationsystems.com.au/
mailto:%5bmailto:acm@brewarrina.nsw.gov.au%5d
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From: Dan Tingley [mailto:dant.tingley@gmail.com]  
Sent: Wednesday, 1 February 2012 8:05 AM 

To: Assets & Contracts Manager - Brewarrina Shire Council 
Cc: 'Dan Tingley'; Stephen Richards; 'Stephen Richards'; Todd D. Powell 

Subject: RE: Birrie Bridge at Goodooga 
 
Siew 

Thanks for the pictures. This grand old bridge seems to be one that you could save. In view of 

the length and subsequent cost for conventional replacement it would also seem to make 

financial sense to restore it. Finally, since it is quite unique with the timber truss span, it 

would probably be something that the rate payers would be in favor of. 

I will be in contact with you by telephone soon. When is a good time to talk again for you? 

Dan 

 

 

 

 
From: Assets & Contracts Manager - Brewarrina Shire Council [mailto:acm@brewarrina.nsw.gov.au]  

Sent: January-31-12 12:55 PM 

To: Dan Tingley 
Subject: Birrie Bridge at Goodooga 

 

Dan, 
 
I have received your email with the referees, thanks. 
Attached is a pdf of the Birrie Bridge photos. 
They may not help specifically but will give you an idea of the structure. 
 
Cheers, 
 

Siew Neale 

Transport Manager 
Brewarrina Shire Council 
PO Box 125 
BREWARRINA  NSW  2839 
 
Phone:  02 6830 5121 
Mobile: 0407 392 000 

mailto:%5bmailto:dant.tingley@gmail.com%5d
mailto:%5bmailto:acm@brewarrina.nsw.gov.au%5d
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From: Dan Tingley [mailto:dant.tingley@gmail.com]  
Sent: Tuesday, 31 January 2012 5:49 PM 

To: Assets & Contracts Manager - Brewarrina Shire Council 
Cc: Assistant General Manager - Brewarrina Shire Council; 'Dan Tingley'; Stephen Richards; 'Stephen 

Richards' 

Subject: RE: re Tingley talks about timber bridge inspection 
 

Thanks Siew 

Did you get my emails with referees? 

Dan 

 

 
From: Assets & Contracts Manager - Brewarrina Shire Council [mailto:acm@brewarrina.nsw.gov.au]  

Sent: January-30-12 10:19 PM 
To: dant.tingley@gmail.com 

Cc: Assistant General Manager - Brewarrina Shire Council 
Subject: FW: re Tingley talks about timber bridge inspection 

 

Dan, 
Having trouble sending the photos, will scan and send them separately. 
Cheers, 
 

Siew Neale 

Transport Manager 
Brewarrina Shire Council 
PO Box 125 
BREWARRINA  NSW  2839 
 
Phone:  02 6830 5121 
Mobile: 0407 392 000 

  
 

 
From: Assets & Contracts Manager - Brewarrina Shire Council  
Sent: Tuesday, 31 January 2012 4:55 PM 

To: dant.tingley@gmail.com 
Cc: Assistant General Manager - Brewarrina Shire Council 

Subject: FW: re Tingley talks about timber bridge inspection 

mailto:%5bmailto:dant.tingley@gmail.com%5d
mailto:%5bmailto:acm@brewarrina.nsw.gov.au%5d
mailto:dant.tingley@gmail.com
mailto:dant.tingley@gmail.com


 

Brewarrina Shire Council Timber Bridge Short Form Inspection Report, Birrie Bridge Page 38 of 43 

 

Dan, 
Please see message below. 
Regards, 
 

Siew Neale 

Transport Manager 
Brewarrina Shire Council 
PO Box 125 
BREWARRINA  NSW  2839 
 
Phone:  02 6830 5121 
Mobile: 0407 392 000 

  
 

 
From: Assets & Contracts Manager - Brewarrina Shire Council  
Sent: Tuesday, 31 January 2012 3:59 PM 

To: Dan Tingley 

Cc: Assistant General Manager - Brewarrina Shire Council 
Subject: RE: re Tingley talks about timber bridge inspection 
 

Dan, 
 
Further to our telephone conversation today attached are the bore test reports for the 
Birrie Bridge at Goodooga.  Could you provide a quote for a Level 3 Bridge 
Inspection including a load limit recommendation if required please? 
 
I have attached some photos from the heritage assessment report of the 
bridge.  These were taken from a heritage perspective not a technical perspective 
unfortunately.  I hope they may be of some use.  We have had significant rainfall in 
the area but may be able to access beneath the bridge depending on the rain if you 
need more specific photos. 
 
Should you have any questions, please call or email me. 
 
Kindest Regards, 
 

Siew Neale 

Transport Manager 
Brewarrina Shire Council 
PO Box 125 
BREWARRINA  NSW  2839 
 
Phone:  02 6830 5121 
Mobile: 0407 392 000 



 

Brewarrina Shire Council Timber Bridge Short Form Inspection Report, Birrie Bridge Page 39 of 43 

  
 

 
From: Dan Tingley [mailto:dant.tingley@gmail.com]  
Sent: Tuesday, 31 January 2012 1:16 PM 

To: Assets & Contracts Manager - Brewarrina Shire Council 
Cc: Stephen Richards; 'Stephen Richards'; Todd D. Powell; 'Goodman, David'; 

fenwick.alexander@wagga.nsw.gov.au; yulas@goldcoast.qld.gov.au; 'Shaun Anderson'; 'Dan Tingley' 

Subject: FW: re Tingley talks about timber bridge inspection 
 

Siew Neale 
Assets and Contracts Manager 
Brewarrina Shire Council 
PO Box 125 
BREWARRINA  NSW  2839 
 
Phone:  02 6830 5121 
Mobile: 0407 392 000 

 
 

Siew 

 

Good to talk with you today. I will get back to you soon after getting more details on your 

timber bridge. 

 

Meanwhile as I mentioned here is a short list of referees that you can call about our testing 

work and how effective it is. 

 

Feel free to call any of these folks and they can reflect on our concepts and Non Destructive 

Test methods for you. 

 

Talk soon. 

 
Regards 

 
Dan Tingley Ph.D., P.Eng. (Canada),P. Eng., MIEAust, CPEng, RPEQ  

Senior Wood Technology/Structural Engineer 

Wood Research and Development  

 

REFEREES FOR TRS TIMBER BRIDGE SOLUTIONS 

 
  Alexander Fenwick 
  Manager Program Integration (Operations) 
 
  City of Wagga Wagga, 243 Baylis Street (PO Box 20), Wagga Wagga, NSW, 2650 
 
  Council: 1300 2 WAGGA (1300 292 442) 
  Direct: +61 2 6971 4610 
  Fax: +61 2 6971 4619 

   

    

mailto:%5bmailto:dant.tingley@gmail.com%5d
mailto:fenwick.alexander@wagga.nsw.gov.au
mailto:yulas@goldcoast.qld.gov.au
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  Email: Fenwick.Alexander@wagga.nsw.gov.au 

  Wagga Wagga City Council | Business Wagga Wagga | Tourism Wagga Wagga   
 

 

David Goodman 
NDRRA Project Manager 
Ph 40439156 
Mob 0408 760849 
  
Cassowary Coast Regional Council 
PO Box 887 INNISFAIL QLD 4860 
  

  
Yvonne Ulas 
Structure Assessment Engineer 
Engineering Assets and Planning 
for the Chief Executive Officer  
 
Gold Coast City Council 
Ph: (07) 5667 3849   
PO Box 5042 Gold Coast Mail Centre Qld 9729 
http://www.goldcoastcity.com.au  

Shaun Anderson 

Works Engineer 
Scenic Rim Regional Council 
PO Box 25 | 82 Brisbane Street | Beaudesert Qld 4285 
P 07 5540 5177 

M 0457 841 747 

Appendix B and C–Birrie Bridge Inspection photos 

 
 

 

 

mailto:Fenwick.Alexander@wagga.nsw.gov.au
mailto:Fenwick.Alexander@wagga.nsw.gov.au
http://www.wagga.nsw.gov.au/
http://www.businesswaggawagga.com.au/
http://www.waggawaggaaustralia.com.au/
http://www.goldcoastcity.com.au/
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Figure BC-1. Photograph of inspection work at Birrie Bridge. See the paint peeling off 

the top rail and post. Heavy solids paints should not be used on large dimension 

timbers. 
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Figure BC-2. Photograph top compression chord being tested with the EPHOD™ device 

at BB 

 

Figure BC-3. Photograph showing the heavily degraded condition of the extensions on 

the transverse girders which support the outrigger lateral braces for the compression 

chord. 

 

Figure C-4. Photograph one of many bee hives in the truss at BB which made it difficult 

to inspect with a hammer testing device! 
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Attachment 2 

Munn Brodie & Anor v Singleton Shire Council 

The Court was required to consider the "highway immunity" of nonfeasance.  

In summary, Mr Brodie was travelling along a road within the Shire of Singleton, a route which 
required him to cross two timber bridges. On the approach to the first bridge, there was a load 
limit sign indicating a maximum load of 16 tonnes gross. The loaded weight of the truck was 
about 22 tonnes. Mr Brodie gave evidence that he drove safely across the first bridge without 
looking at, or taking notice of, the sign. The second bridge, known as Forrester's Bridge, 
partially collapsed whilst the truck was crossing it. The collapse caused injury to Mr Brodie and 
damage to the truck. The bridge had been in place for at least 50 years and there was no 
suggestion that it had been negligently designed or constructed. The bridge was supported by 
girders, which had deteriorated as a result either of dry rot or white ants. No repairs to the 
girders had been carried out.  

Whilst there was no sign indicating a load limit for the bridge, expert evidence was given that in 
its state at that time, the load limit should have been between 9.3 and 13.5 tonnes. The Council 
produced evidence that all timber bridges within its area were usually inspected about four times 
per year. The bridge had been graded by the Council as "being in moderately poor condition."  

In the trial at first instance, the judge found that he was bound by the rule of nonfeasance. 
However, he considered that the replacement of some timber planks from time to time by the 
Council was sufficient to bring the case within the rule of misfeasance and made a substantial 
award of damages against the Council.  

The Court of Appeal (NSW) reversed the decision of the trial judge at first instance upon the 
basis that the real cause of complaint, if any, was failure to inspect and repair the girders. 
Accordingly, the matter fell within the rule of nonfeasance.  

In the High Court, the matter was considered by a full bench of seven judges. Chief Justice 
Gleeson took the view that the nonfeasance rule is a rule about the accountability of a public 
authority invested by Parliament with the responsibility of applying funds to the construction, 
maintenance and improvement of public roads. The common law approach is that such an issue 
is to be determined by the will of Parliament as expressed in legislation, and not by the Court. 
That is, it is the responsibility of each State Parliament to decide whether the rule should be 
replaced and, if so, what it should be replaced with. Upon this basis, the Chief Justice 
concluded that the appeal should be dismissed. In this approach to upholding the principle of 
nonfeasance, the Chief Justice was supported by Justices Hayne and Callinan.  

However, the majority of the Court – Justices Gaudron, McHugh, Gummow and Kirby – 
determined to the contrary and allowed the appeal with costs, and set aside the orders of the 
Court of Appeal. Accordingly, with the majority of the High Court determining to allow the 
appeal, the matter was remitted to the Court of Appeal for determination of the remaining issues 
upon the basis that the rule of nonfeasance no longer provides protection for the Council in its 
role as a highway authority.  

In the joint judgment of Justices Gaudron, McHugh and Gummow, the following reasons were 
given for the removal of the nonfeasance rule –  



"First, the rule operates capriciously and denies equal protection of the law by barring absolutely 
a remedy to victims of the negligent omissions of a highway authority … Moreover, … limitation 
of funds affords no answer by the defendant.  

Secondly, a result of the growth of the misfeasance rule … is that an authority will escape 
liability if it has never attempted to repair some danger on a road or bridge but thereafter may 
become liable if it attempts, even perfunctorily, to repair it. …  

The abolition of the "immunity" would not move the law from the extreme of non-liability to the 
other extreme of liability in all cases. There would not be imposed a duty which can be 
discharged only by repairing roads to bring them to a perfect state of repair. The opposite of 
"non repair" is not "perfect repair".…"  

The essence of the reasons adopted by the majority of the Court is that in cases such as the 
Brodie case, the issue of liability does not and should not turn upon the application of an 
"immunity" provided by the "highway rule". The previous High Court decisions in 1936 (Buckle v 
Bayswater Road Board) and 1950 (Gorringe v The Transport Commission (Tas) which upheld 
the rule of nonfeasance, should no longer be followed. The majority judges held the view that 
such matters should be considered under the law of negligence which supplies the appropriate 
criteria to determine liability. That is, an assessment should be undertaken in each case upon 
the basis of whether there is a duty of care owed and whether there has been a breach of that 
duty sufficient to give rise to liability in negligence.  
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