
 
 
 
CLAY USED AS AN ALTERNATIVE TO ROCK FOR RIVER BANK PROTECTION 
 

1. Background:  
 
Following the Cyclone “Bola” flood in March 1988, the East Cape Catchment Board (ECCB) 
made considerable efforts to find alternatives to rock for bank protection works due to the 
restricted supply and the cost of available rock. 
 
During this time it was noticed that a narrow clay island in the middle of the Matawhero cut in 
the lower Waipaoa River was left intact by the Cyclone Bola flood which discharged in excess of 
4000 cumecs for over 24 hours; whereas silt river banks were easily eroded by the high river 
velocities or by high pore water pressures during the flood recession period. Even relatively 
small proportions of clay in a clay/silt mixture give the mixture much improved cohesion. 
 
Experience gained by the following two examples demonstrate that clay can be used successfully 
as a substitute for more expensive materials such as rock; and it is hoped that these examples 
may encourage others to trial the use of clay in river protection works. 
 
2.  Clay used to reinforce sloping river bank: 
 
At one sharp bend in the Waipaoa River upstream of Ford Road, Ormond, some 20 kms north 
west of Gisborne; the high silt river bank collapsed during Cyclone Bola, and repairs using the 
same silt material (properly compacted) also collapsed the following winter. Hence it was 
decided to trial the use of a metre thick layer of (imported) clay on the face of the bank above 
normal river level. (Below this level a rock toe was used). 
 
File 4305-3.pdf shows some details of the clay layer. Note however that the design drawing 
shows a “shingle/silt mixture or clay fill”; however clay fill was imported to the site and 
compacted in place on the sloping bank. It is believed that the clay was compacted to at least 
95% of optimum dry density. The clay surface was roughened after compaction and a thin layer 
of topsoil harrowed in and grass sown. 
 
Strip drains were also installed because of concern about the (potential) sealing of ground water 
movement by the clay layer; with 50 mm diameter galv. pipe flapgated outlets just above normal 
river level; (not shown in the dwg). 
 
Completed in the summer of 1989/90, this protection work has performed very well, with no 
slumping or other damage evident even after the flood of 21/22 October 2005; a “1 in 40 year” 
event. 
 

2. Clay used in core of groynes: 
 
Attachment 198-2.pdf shows plans for groyne 7 at Kemps bend, in the tidal reach of the Waipaoa 
River, Poverty Bay, Gisborne. In this particular groyne a clay core was used instead of rock as in 
the other groynes at this bend. These groynes were designed to overtop during major floods. 
 
 



 
 
 
Following excavation below river bed level, rock was placed in the excavation (with a layer of 
smaller rock on top), up to mean sea level.  Clay imported to the site was compacted in place 
working in the dry, a couple of hours either side of low tide. As shown in the drawing, the clay 
core was covered with a metre layer of rock. 
 
This rock/clay groyne has performed equally as well as neighbouring fully rock groynes; with 
only the replacement of some rock at the nose being required after floods. In this trial the in 
place cost of the clay was less than a third of the in place cost of the rock. 
 
An earlier version of one of the groynes at this bend had no rock layer over the clay above 
normal winter water level (at high tide), however the groyne was damaged during an overtopping 
flood. While the damage was relatively minor and repaired quite economically, it was decided on 
the basis of future ease of maintenance, to use clay only in the core of the groyne. 
 
Other materials such as river shingle could also be used as a core, but clay having such excellent 
cohesive properties and its resistance to erosion is such that even if the rock riprap exterior is 
lost, either in part or altogether, the whole structure is most unlikely to fail completely. 
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