
 
 
 

STANDARD DESIGNS FOR RAILWAY IRON PILE  
      AND WIRE CABLE GROYNES/RETARDS. 

 
1.   General design notes: 
 
Designs for railway iron pile groynes and retards were developed from experience in their use 
and performance on numerous East Coast rivers by the (former) East Cape Catchment Board 
(ECCB), and since 1989, by the Gisborne District Council (GDC).  
 
In 1994 various existing designs were standardised into the designs shown in pdf files: ew111-1; 
ew113-2 and ew113-3.  
 
All of the groynes and the retards in the pdf files are designed to be at right angles to the 
river/stream flow. Groyne spacing for a single thread channel is determined by the empirical  
“rule of thumb” whereby the spacing s = 3d to 6d ; where “d” is the distance the groyne projects 
into the flow. Spacing of 3d is used on sharp bends and 6d on very gentle bends.  
 
For braided or multiple channel rivers & streams this rule of thumb needs to be applied with care 
to prevent outflanking of groynes. Although the cost per metre length of bank protected increases 
as the groyne length and spacing decreases, shorter groynes with closer spacing are preferred to 
longer groynes with wider spacing, to reduce the likelihood of damage occurring between 
groynes. 
 
Railway iron piles recommended for all but the lightest groynes are 85 to 110 Lb/yard; with 55 
to 70 Lb/yd railway irons used for horizontal walers and transverse ties. 
 
The groynes referred to in the pdf files above are generally not more than 1.5m above river bed 
level, and hence may be overtopped by larger floods.  
 
Experience from shingle or sand/shingle bed rivers on the East Coast confirm a general “rule of 
thumb” that not more than one third of the pile length should be above river/stream bed level, 
(and two thirds below bed level). Standard railway iron lengths of 12.8m (42 feet), cut into 3 
equal lengths of 4.27m, are (usually) long enough for groynes with piles projecting up to 1.5m 
above river bed level. 
 

2. Standard 6 metre Groyne; ew111-1.pdf 
 
This is a standard 6 metre long groyne design which may be extended in length in multiples of 
1.5m (equal to the pile spacing). 
 
This design is used for bank protection where the water depth against the bank is shallow, or 
there is a river beach, but not where there is a developed channel against the bank. 
 
The design shows a small amount of rock placed at the nose of the groyne, which is designed to 
fall into any hole which may develop off the nose of the groyne; however, where stream flows 
are slow to moderate, rock may not be required. 
 



 
 
 

3. Typical Double Rail Groyne; ew113-2.pdf 
 
This is a heavier duty groyne than the standard 6 metre groyne design, with a double row of 
railway iron piles tied together with walers and transverse ties. The length of this groyne may be 
any multiple of 1.5m. 
 
Rock is placed between the two rows of piles to prevent undermining, and the rock should be 
sized so that it is retained between the two rows of piles. 
 
This design has been used successfully in the Mangahauini River at Tokomaru Bay, about 100 
kms north of Gisborne. The Mangahauini River is a relatively steep and fast flowing river with 
river bed material up to the size of small boulders. On the sharper bends of this river the groynes 
have been filled to the top with rock, and replenished after each significant flood. 
 

4. Light Single Rail Retard and Heavy Single Rail Groyne;  ew113-3.pdf 
 
The length of both these structures may be any multiple of 1.5m. 
 
“Retards” are basically long groyne type structures, designed more to reclaim river bed than to 
protect against bank erosion. Use is restricted to wide river beaches where no channels have 
developed, but the beaches may be covered with relatively slow flowing water during freshes 
and floods. This retard design requires no rock. 
 
Following the successful deployment of retards, often the opportunity will be taken to plant 
willow poles to consolidate the reclamation of the beach/es. 
 
The “heavy single rail groyne” is a groyne designed to be more robust then the “standard 6m 
groyne”, but not as robust as the “double rail groyne”. Its use is therefore for river conditions 
between the conditions for the other two groynes.  
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