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Erosion is an insidious threat 

that can have devastating 

consequences. Examples 

include landslides 

and the undermining of structural 

foundations, leading to subsidence 

and collapse. Then there are the 

environmental impacts that have much 

wider implications for sustainable eco-

systems, such as the loss of productive 

agricultural land, and the washing away of 

homes bordering river and sea frontages. 

Within this context, gabions and their allied 

interventions, like mattresses, provide highly 

effectively countermeasures. 

Gabion boxes and 
mattresses are flexible 
and able to endure for 
decades when founded 

in optimum conditions. Louis 
Cheyne, managing director of 

Gabion Baskets and a qualified 
construction materials 

specialist, expands on the 
best approach. 

By Alastair currie

Since they’re naturally permeable, gabions 

ensure controlled seepage when combined 

with geotextiles that prevent soil loss 

through and around these structures. The 

starting and end point for environmental 

engineers is a practical understanding of 

soil mechanics to verify the right weight and  

strength requirements. 

“Compaction is an essential factor, as is 

the designed moisture percentage added 

during construction to ensure maximum soil  

cohesion of the foundations and backfill,” 

explains Cheyne. 

Design flaws
There are many examples of design and 

construction flaws, but these also serve as 

opportunities to demonstrate best practice. 

Many gabion retaining structures are built with 

integrated compacted earth backfill. This can 

typically require around 93% compaction in 

terms of standard MOD AASHTO specifications. 

The soil must be free-draining, which rules 

out in situ clayey soils that swell and move 

when wet. Granular backfill is the norm, 

compacted in thicknesses between  

100 mm and 150 mm. Each 

compacted layer will need to be 

laboratory tested and confirmed 

within specification. The optimum 

moisture content required for 

each project is a critical part of 

the compaction mix to achieve the 

required density. 

Selecting the right rock is also critical. 

Sizes range from a minimum of 100 mm 

nominal size up to 250 mm. The density in all 

cases must be 2.6 tonnes per cubic metre to 

ensure adequate hardness. For this reason, 

Cheyne advises against using sandstone, 

shale, or similar materials that tend to decay 

and break up over an extended period of 

10 to 20 years. Harder sandstone could be 

used for a retaining wall, but will eventually 

dissolve if water ingress is a constant factor, 

and especially so in a river application, in 

both cases undermining the gabion and/

or mattress installation. Basalt and dolerite 

materials are therefore recommended for all 

works to ensure adequate durability and an 

acceptable return on investment.

Steep slope limits for mattresses
When gabion mattresses are installed for 

hillside erosion and stormwater control, 

a key question posed by designers is the 

limitation presented by sharper gradients. 

Mattresses can be laid on slopes of 33 to 

45 degrees. At higher gradients than this, the 

design alternative includes concrete retaining  

block walls.

“When designers push the limits above 45 

degrees, there’s a risk of the entire gabion 
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soil mechanics
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ABOVE  Earth-fill and landscaping 
behind the wall completed the project

BELOW  Severe erosion on the edge 
of a lake at a lifestyle estate: a 20 MPa 
concrete base was established to found 
the new gabion baskets, and proved to 
be the most cost-effective approach
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mattress losing its ground-contact 

adhesion and slipping down the slope, 

with ultimate loss of the structure,” says 

Chyene. “Slope slippage can be caused 

by slippery or hard materials that lower the 

grip. However, at working gradient tolerances, 

mattresses can be anchored to prevent this.” 

Lacing or hog clips?
When it comes to installation, specialised 

training is a given, especially when 

preventing potential plier-related 

damage to PVC-coated mesh, which 

is an essential added feature for 

corrosive conditions, in conjunction 

with an underlying Galfan zinc-

aluminium-treated wire. “Last year, from 

an installation perspective, we decided 

to move to hog ring clips as the preferred 

method for assembling and joining gabion 

baskets, in line with today’s international best 

practice,” Cheyne explains. “Hog ring clips 

are faster to install and establish an almost 

indestructible join between mesh-to-mesh 

and gabion-to-gabion set-ups when 

compared to more traditional steel wire 

lacing techniques.”

Without adequate training and 

experience, incorrect double- and 

single-twist alternating steel wire 

lacing techniques – the industry 

standard being specified at 100 mm intervals 

– can bring about poor results. In contrast, the 

fitment of hog clips every 100 mm is faster and 

simpler. These clips are made from high-tensile 

steel wire: once they’re closed, it’s permanent 

and they cannot be reopened. These are either 

Class A galvanised clips for non-corrosive 

environments, or stainless steel clips for PVC wire- 

constructed gabions.

“Gabions are only as strong as their weakest 

points, which are the lacing connections,” he 

points out, adding that Gabion Baskets provides 

in-depth training to ensure that all points are 

perfected. This includes training for contractors 

and installers on private and public sector  

projects, including Expanded Public Works 

Programme initiatives.

“The art of gabions is very precise from an 

engineered perspective; however, their actual 

installation thereafter is fairly straightforward, 

given the necessary training,” adds Cheyne.

“We believe gabion installations remain the ideal 

solution for most erosion and retaining systems. 

Environmentally engineered structures are also 

among the preferred construction methods for 

establishing employment creation and SMME 

growth. We’re here to train and support the 

industry, as we’ve been doing successfully for the 

past decade,” Cheyne concludes. 

ABOVE  A classic wing wall gabion and 
mattress combination provides a highly 
effective erosion control structure on a 
steep-sloping koppie in Johannesburg:  
75 mm x 100 mm aperture welded mesh was 
used to maximise the aesthetic effect, while 
geotextiles are being installed as a standard 
procedure to prevent soil loss

LEFT  Gabions with a width and depth  
of 0.5 m placed on the concrete base  

over a length of approximately  
120 m. PVC-coated woven mesh was 

specified to counter corrosion, with 
A4 geotextile installed behind to  
stop the spoil from washing 
through the gabions

A new gabion river wall has been 
established on concrete, with 

reinstatement of the original rear gabion 
wall in progress, which will include 

extensive backfill

A gabion river retaining wall that 
collapsed due to erosion


