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Key Points 
• Several factors influenced the performance of an existing pile field site in the 2010 – 2011 flood events.  These 

included revegetation activities amongst the pile fields, the age of the pile fields, construction and access 
limitations and floodplain deposits associated with historic mining activities. 
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Introduction 

The Loddon River at Newstead in Victoria has been subject to considerable physical and ecological modifications due to 
extensive historic mining activities and other anthropogenic influences.  Bank erosion has been an issue for both 
landholders adjacent to the Loddon River and the North Central CMA. Following an investigation, pile fields were 
constructed on several bends of the river in 2003 to manage erosion rates, comprising a total of four sites over a river 
length of approximately 300m (Figure 1).  

During late 2010 and early 2011, the Loddon River at Newstead was subject to a series of floods that contributed to 
significant bank erosion amongst and surrounding the pile field sites and damage to the pile field sites. 

A study was undertaken to assess the original pile field sites and the hydrology and hydraulics of the Loddon River at 
Newstead in context to the flood events in 2010 – 2011.  The purpose of this study was to develop a new suite of works, 
including detailed designs, taking into account the lessons learned from the damage to the existing pile field.    

Project Scope 
The project involved: 

• Undertaking a feature survey of the Loddon River encompassing the flood damaged site to contribute to the 
new detailed design. 

• A review of existing reports and design details relevant to the site condition and constructed works.  
• A review of the original pile field works to determine its condition and effectiveness in context to the recent 

flood events in 2010 – 2011.  
• Develop a new detailed design for the site to current best practice standards, with consideration to the 

knowledge gathered during the preceding tasks. 

Results and Discussion 
We drew the following conclusions.   

The Loddon River at Newstead was subject to a series of out of bank flood events between 4th September 2010 and 14th 
January 2011. These flow events ranged from an 8 year ARI event to a 41 year ARI event in January 2011.   
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Figure 1. Planform location of each of the existing pile field sites on the Loddon River, Newstead. 
 
 

• The flood events contributed to: 

o Significant bank erosion amongst and surrounding the pile field sites. 
o Stripping of floodplain sediment.  
o Knickpoint development at a floodplain re-entry point.  
o The loss of private and public land and mature, native riparian vegetation as a result of the 

aforementioned erosion. 
o Significant damage to existing pile field sites (Figure 2). 

• The observed erosion at the site was strongly influenced by the dominant sedimentary layers present within the 
bank profile. The most substantial erosion was associated with upper sediment layer comprising fine sand. The 
upper sediment layer is believed to have deposited across the floodplain after European settlement and is likely 
associated with the historic mining activities in the Loddon River upstream of the project area that were 
common in the first half of the 20th Century. The underlying dark grey sediment layer comprises silty clay 
sediments and is relatively cohesive in comparison to the upper sediment layer.   

• Due to the widespread floodplain deposition associated with the historic mining activities upstream of the study 
area, the Loddon River channel is over-enlarged, which means that it contains relatively high flow events in-
channel.  As a result, increased hydraulic forces (stream powers and shear stresses) are expended as erosive 
energy on the channel bed and banks.   

• The trajectory for the Loddon River downstream of the Pyrenees Highway likely involves continued bank erosion 
on outside bends associated with meander migration (Earth Tech 2002).   

• Contributing factors that led to the failure of the pile fields and key lessons learned from this study included: 

o Revegetation works were not undertaken behind several of the pile field sites. Revegetation is 
a critical design element in the application of pile fields as vegetation is expected to be 
sufficiently established at the conclusion of the timber pile fields design life to provide bank 
stability. 
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o The piles were approximately eight years old at the time of the study and showing signs of 
decay. It is likely that some of the damage to the pile fields could be attributed to decay and it 
is doubtful that the remaining piles will retain their structural integrity in the short to medium 
term. Hence, it is vital that revegetation is established within the life span of the pile fields.  

o The pile fields on the left bank were constructed from the bed of the Loddon River due to 
access constraints imposed by the adjacent landholder who prevented access to his property 
(A Gladman 2011, pers. comm. 5th October, 2011). Consequently the pile fields were not 
keyed into the floodplain beyond the top of bank. This was due to the excavator arm being 
unable to reach the top of bank with a pile placed within the driving cap (Figure 3). Whilst the 
access constraints were limited to the downstream pile field site on the left bank, the other 
pile field sites adjoining Crown land were also driven from the river bed. The driven piles 
should preferably extend into the floodplain beyond the top of bank to minimise the potential 
of being outflanked. This will typically require construction access from the top of bank.  

o The observed erosion at the site was strongly influenced by the dominant sedimentary layers 
present evident within the bank profile. The majority of observed erosion was associated with 
upper sediment layer comprising fine sand. The underlying dark grey sediment layer 
comprises silty clay sediments and was relatively erosion resistant in comparison to the upper 
sediment layer (Figure 4).  

 
 
 

 

Figure 2. Oblique view of the post flood condition of the project area. 
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Figure 3. View of the pile fields being driven into the bed of the Loddon River. The pile fields were not driven into or 
beyond the top of bank.  

 

Figure 4. Looking across at one of the pile field sites on the right bank. Note that the pile fields did not extend into the 
top of bank and that the piles were typically driven to a depth well below the top of bank (i.e. below the less cohesive 
upper sediment layer within the bank profile). 
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