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This report has been prepared at the request of Mr Jamie Agnew of NSW Roads and Maritime. 

The purpose of the report is to provide advice regarding the condition of the Balls Head Coal 

Loader, located in Balls Head Bay, Waverton. 

The structure was reviewed by Mr Russell Howell of TLB Engineers at 9:00am on 11 December 

2013. Due to the condition of the structure, access onto and beneath the structure is 

considered unsafe. As such the structure was reviewed from a vessel positioned alongside the 

structure, and from the shore. 

TLB has previously undertaken inspections and of the Balls Head Coal Loader in 2006 and 

2009. The condition assessments made in this report have been made with consideration of 

the observations made during the previous inspections. 

The condition of the wharf will be described, and advice will be provided regarding the repair 

and maintenance of the structure. The associated costs for the repairs described are included 

in the Appendix. 

 

  

This section should be read with reference to the photographs attached to this report. 

The coal loader structure is a timber wharf - timber piles, capwales, girders and decking. 

Additional steel bracing frames have been installed within the substructure to resist berthing 

loads. The wharf deck supports a separate set of steel frames which are likely to have 

supported the coal loading system. 

Timber Structure 

Piles 

Between 80 and 90 percent of the timber piles supporting the wharf have failed or are missing. 

We understand that unstable parts of a number of failed piles have been removed by a marine 

contractor. 

A mark-up of the wharf showing the piles that have failed or are missing is included in 

Appendix B. 

The remaining piles vary in condition but most are considered to be structurally insufficient 

with considerable deterioration in the tidal zone, and are near to failure. 

Headstocks and Girders 

It is not possible to closely inspect the girders and headstocks due to the access restrictions. 

The wharf deck level is RL +7.6m ZFDTG, so when viewing from a vessel at low tide (RL+0.3m 

to RL+0.6m), the viewing distance is approximately 6m to the closest members. This distance 

makes it difficult to confirm the extent and severity of deterioration, and prevents checking for 
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some types of damage, e.g. termite damage. As such it is difficult to provide an accurate 

assessment of the condition of these members. 

Nonetheless, the condition of the girders and headstocks is considered to be poor. All girders 

and headstocks were heavily weathered, and a number of headstocks had large splits at the 

end. Typically the top of these members deteriorates more quickly than the other sides. The 

tops of most members were not visible however significant deterioration of the top of some 

members could be seen in a number of locations. 

Given the high likelihood of unseen deterioration and the inability to undertake a close 

inspection of the members, we consider the overall condition of the members to be poor. The 

girders and headstocks are sufficient to support the self weight of the deck structure if most 

timber piles were in place and structurally sufficient. However as most of the timber piles have 

failed or are structurally insufficient the headstocks can no longer support the girders. 

 

Photograph 1: North side of Grid 11. Note that piles are missing from the headstocks in the middle and left of the 

photograph. 

The timber girders in the longitudinal direction of the wharf are spanning between the steel 

bracing frames. The spans between steel frames are approximately 9500mm which is three 

times the original span between timber headstocks and piles. 

Accordingly the deteriorated girders are not structurally sufficient to safely support the self 

weight of the timber decking structure. 

Decking 

All wharf decking is heavily weathered. The decking appears to have collapsed in a number of 

locations. We understand that some heavily deteriorated or unstable areas of the deck have 

been removed by a marine contractor.  
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The assessment of the decking is also hindered by the viewing distance. As some areas 

appear to have collapsed, and based on previous inspections of the wharf, we consider the 

decking generally to be in poor condition. 

Timber Bracing 

The original timber wharf structure contained vertical timber bracing members at each pile 

bent. Most of the original bracing members are missing, and the remaining members are 

unable to perform their intended function due to the failure of a connection at one end, or the 

failure of the connecting members. As such we consider that the timber bracing has failed.  

Steel Structure 

Piles 

The steel piles forming the bracing frames are in satisfactory condition. There was no 

significant damage or corrosion above the tidal zone. However it was noted that for the bracing 

frame between grids 33 and 34, the connection of the central pile to the bracing frame had 

failed. 

The protective coating applied to the piles has failed in the tidal zone and as such the piles are 

corroding in this area. The loss of section due to corrosion is expected to increase over time. 

Bracing 

The bracing is considered to be in satisfactory condition. There was no significant damage or 

corrosion visible. 

 

Photograph 2: Typical steel bracing frame. Note majority of timber piles are missing, as is the central steel beam 

between the frames. 
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Central Beam 

The original steelwork drawings show a large steel beam running longitudinally down the 

centreline of the wharf to connect the steel bracing frames. This beam is missing from the 

shoreline to the frame between grids 39 and 40. There is no indication of damage or failure; 

therefore we have concluded that the beams have been removed. The remaining members 

appear to be in satisfactory condition. 

We note that the removal of this beam has reduced the overall stability of the wharf in the 

longitudinal direction. 

Conveyor Frames 

The steel conveyor frames above the deck are in satisfactory condition. The frames are 

corroding. The frames at the seaward end of the wharf have settled as a result of deformations 

of the timber wharf structure supporting them. 

The conveyor frames do not contribute to the load carrying capacity or stability of the wharf. 

Fender Panels 

The fender panels are located on the south side of the wharf in-line with every second steel 

bracing frame. The panels appear to be directly connected to the bracing frames and are in 

good condition. 

  

The steel bracing frames currently support both the gravity loads and lateral loads applied to 

the wharf. The frames act as portal frames to provide lateral stability across the short direction, 

while acting as cantilevers to provide stability along the length of the wharf. 

Due to the failure of the timber piles, the timber girders now span between the steel bracing 

frames. As such the timber beams have a span 3 times the length of their original span. It is 

likely that most or all of the girders are jointed within each span. 

Therefore it is likely that the deck is being supported by 3 effects: 

1. Catenary action of the timber beams; 

2. Moment capacity of lapped girder joints or splice plates; 

3. Re-distribution of loads to adjacent members through the headstocks and decking. 

As sections of the decking appear to have collapsed prior to this report and based on our 

observations, we consider that the wharf has very limited gravity load carrying capacity. We 

note that the areas where the deck has collapsed were only supporting their self weight. Were 

the wharf still loaded with materials or equipment, failure would have occurred earlier. It is not 

known which areas have collapsed and which areas have been demolished. 

With the exception of the single failed pile connection between grids 33 and 34, the steel 

bracing frames appear to be intact and in satisfactory condition. They are expected to have 

retained most or all of their original lateral load capacity. If the timber structure were in sound 

condition, it would transfer lateral load between adjacent steel bracing frames and allow lateral 
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loads to be resisted by the whole wharf. However due to its condition, the timber structure has 

very limited capacity to transfer load to adjacent frames. As a result the steel bracing frames 

can only act as single detached frames. 

We note that the removal of the central steel beam has reduced the overall stability of the 

structure. 

If a vessel were to berth against the fender panels on the south side of the wharf the berthing 

loads would be distributed along the wharf through the deck to steel bracing frames adjacent 

to the point of impact. However due to the condition of the deck, this load is likely to cause a 

failure or collapse of the deck and therefore the ability of the wharf to withstand berthing loads 

is minimal. 

 

  

A comparison of photos taken for this report and photos taken in 2006 indicates that all areas 

of apparent collapse and demolition have occurred since 2006. Based on the assumption that 

no remedial works are undertaken, and the current condition of the deck, we consider that the 

majority of the deck is likely to collapse within 5 years. 

 

 

Photograph 3: Photograph taken in 2006. 
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Photograph 4: Photograph taken in 2013. 

The steel bracing frames are in satisfactory condition for retention and to support the structure 

if it were to be repaired. Based on the condition of the frames and the fact that vessels no-

longer berth alongside the wharf, we consider that the steel frames are likely to be sufficient to 

continue carrying the current loads for 10 years. This could increase if the remaining timber 

deck is removed, thereby reducing the load on the piles. 

If the existing deck structure is removed leaving the steel frames only then it is estimated the 

piles would be structurally sufficient for 15 years. Beyond this point the steel piles would 

require significant repair or removal. 

Repairing or replacing the protective coating in the tidal zone during the next 5-10 years could 

further extend the lifespan of the steel frames.  

TLB has previously suggested installing additional steel members between the bracing frames 

to improve the longitudinal stability of the frames and the wharf. This would minimise the risk of 

failure of the frames once the deck structure is removed and corrosion of the piles in the tidal 

zone progresses. 

 

  

We consider that the timber deck structure is beyond repair or stabilisation. It is likely that the 

structure is fragile to the extent that any works may cause further collapse. Based on the 
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apparent condition of the members we consider that few (say 20%) of the existing members 

could be salvaged.  

Repair of the deck would involve complete removal of the deck, then reconstruction 

incorporating any salvaged members. Re-construction of the deck would require either 

replacement of some of the failed timber piles, or the addition of steel members spanning 

between the steel frames. 

TLB has previously suggested installing additional steel members between the bracing frames 

to improve the stability of the frames. New members added to support the timber deck could 

be designed to also improve the stability of the wharf. The missing central steel beam should 

also be reinstated. 

Should the wharf be repaired, we also recommend repairing or replacing the protective coating 

applied to the piles in the tidal zone. This would extend the life of the piles to match that of the 

reconstructed deck. 

An order of cost for the remedial works described above is included in Appendix A. 
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REPAIR OF WHARF – BALLS HEAD COAL LOADER, WAVERTON 

 

Order of Repair Costs 

 

Item Description Price ($) 

Demolition of Existing Timber Structures (3500m
2
 of timber wharf) 

1 Access (barges, crane hire, towage) $1,050,000 

2 Labour $210,000 

3 Disposal Costs $140,000 

 Sub Total $1,400,000 

Addition of new steelwork to support new timber deck 

4 
Installation of cleats on existing steel frames to support new 

steelwork (access, welding and painting) $130,000 

5 Supply of new steelwork $620,000 

6 Installation of new steelwork $190,000 

 Sub Total $940,000 

Construction of new timber deck 

7 Supply of new timber beams $390,000 

8 Installation of new timber beams $200,000 

9 Supply and installation of new timber decking $1,080,000 

 Sub Total $1,670,000 

 Sub Total for works excluding allowances $4,010,000 

Allowances 

10 Contractors overhead and margin (18%) $720,000 

11 Contingency (15%) $710,000 

 Sub Total for Allowances $1,430,000 

Total Cost of Works 

 Total (ex GST) $5,440,000 

 GST $544,000 

 Total (incl. GST) $5,984,000 

 

Note: The prices above are estimates only and do not include the cost of wharf furniture such 

as lighting, plumbing, kerbing, handrails etc. 
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Photograph 1: Removal of decking and collapse of beam on wharf centreline. 

 

 

 

Photograph 2: Removal or collapse of decking. Note piles missing below headstocks. 
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Photograph 3: Removal or collapse of decking and girders, significant number of piles missing. Steel 

bracing frame visible in right side of photo. 

 

 
 

Photograph 4: Typical steel pile of bracing frame. Note breakdown of protective coating in tidal zone, 

and missing timber piles on adjacent pile bents. 
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Photograph 5: Probable failure of piles in centre of photo resulting in overload and damage to 

connection at top of photo. 

 

 

 

Photograph 6: Typical fender panel to southern side of wharf. 
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Photograph 7: Removal or collapse of decking on south side. 

 

 
 

Photograph 8: Removal or collapse of decking, timber piles missing and bracing frame visible. 
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Photograph 9: Removal or collapse of decking. 

 

 
 

Photograph 10: Deformation of coal loader frames above deck due to movement of wharf. 
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