
 
5.6.5 Rock Rip Rap bank strengthening. 
Marlborough District Council (Brin Williman). This document is a brief note on policies used for rock 
rip rap bank erosion protection on the Wairau river Marlborough. Date July 2010. 

 

Rock Rip Rap specification for Wairau River 
The Wairau River flowing across its main floodplain is a steep, powerful braided river, and in flood time 
one of the most powerful floodplain rivers in New Zealand. Its mean annual flood is 2,100 m3/sec, 1 % 
AEP design flood 5,500 m3/sec and slope of 0.3%. 

Willow or other trees are not strong enough as front line bank erosion protection; though do play a role in 
secondary bank erosion protection. 

The main bank erosion protection is by rock rip rap.  

The rock is carefully placed by large excavator.  

Rock is placed as a wedge shape on the bank. The inner slope of the rock is the angle of repose of the 
underlying gravel bank, approx 1.5 to 1. The surface slope of the placed rock is at a slope of 3 to 1.  The 
difference in the 2 slopes gives the wedge shape to the placement.  

The rock placement usually stretches from typically 2.5 metres below the normal water surface to 1.5 
metres above. The largest rock is placed at the bottom, with rock generally progressively smaller with 
height up the bank. The thickness of the rock at the top of the bank is approx 0.7 metres, and at the 
bottom of the bank approx 1.7 metres. Approx 20 tonnes of rock are used per metre length of bank 
protected. 

Large rock of up to 10 tonnes individual weight is placed as “toe” rock at the base. Then the other rock 
placed on top of this. Specification for the rock (other than the “toe” rock) is; 

Well graded rock of between 3 tonnes and 100kg with a median weight of 1.5 tonnes (approx 1.1 metres 
diameter); with up to 10% of rock smaller than 100kg being acceptable. 

Some variation to this specification is adopted depending on the site, including its exposure to river 
attack, depth of water, and urgency of repairs. 

Undermining of this placed rock will occur over time due to scouring of the underlying gravel in floods. 
The flat batter of the placed rock allows the rock to slump into the scour hole. Extra rock can then be 
readily placed or “topped up” into the slumped section of rock to affect repair.   

It had been found that that simple slumping of rock did not occur where rock was initially positioned by 
simple tipping from the back of a truck on a steep batter. In these situations, when undermined by later 
floods, the rock tumbled out well into the channel and often swept downstream. Repair of rock banks that 
failed in this way was usually a very expensive complete rebuild on a new retreated alignment.  

Council owns and carefully manages its own quarries to provide appropriate rock rip rap. 
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