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Gabion construction is an 

ancient technique that has 

seen major advances thanks 

to an intensive research and 

development focus on the galvanised and 

PVC-coated mesh compositions designed 

for diverse applications like river erosion 

control, marine quay wall stabilisation, road 

and rail embankments, and even housing, 

all of which could have considered other 

options like concrete.

“These advances, combined with geotextile 

innovations, make this field one of the most 

fascinating civil engineering disciplines even 

though the applications can appear quite 

basic,” explains Louis Cheyne, managing 

director of Gabion Baskets. While South 

Africa remains Gabion Baskets’ primary 

market, the company has always had 

a presence in the broader sub-Saharan 

region, and Cheyne says the potential here 

is enormous. “South Africa’s infrastructure 

challenges are significant, but don’t come 

close to the needs within our neighbouring 

countries, as well as further afield on the 

continent,” he explains. The company has 

recently secured a number of major orders 

going into 2018, one based in Malawi for a 

road project and another in the Democratic 

Republic of the Congo for a mining tip wall. 

Gabion Baskets completed the designs 

for both projects and will manufacture 

and supply the gabion baskets along with 

specified geotextiles.

“There is growing demand in Africa for 

South African engineering and project 

management skills and we view the region 

as a major growth market,” Cheyne expands, 

adding that professional services and locally 

manufactured products tend to be more 

price-competitive compared to those sourced 

from regions like North America and Europe.

University of Venda
Back in South Africa, Gabion Baskets has 

a strong order book going into 2018. This 

includes the manufacture and supply of  

6 500 m3 of gabion baskets (equating to a 

total weight of 65 t) for a series of mass-

gravity retaining walls being constructed at 

Gabions coexist  
with the landscape

“Being highly permeable, 
gabions enable 55% of 
water flows to pass through 
without compromising 
their integrity, and can be 
vegetated to blend in with 
the environment.” 

ENVIRONMENTAL ENGINEERING

Environmental engineers have a natural eye for the surrounding landscape and 
an expert understanding of how to use in situ materials to make seemingly 

simple but enduring installations. In Africa, they also provide a more affordable 
and labour-intensive solution. By Alastair Currie

HIGH RETAINING WALLS

The above example of a well-constructed 
retaining wall was built in 2009 for a new 
manufacturing and distribution centre 
in Pretoria. This wall has a height of 5 m 
and a total length of 105 m. This work 
was undertaken by about 14 people 
together with a backhoe loader to help 
load the rock from the stockpile directly 
into the baskets.
The typical work rate is one man per cubic 
metre per day. In this case, however, the 
man and machine combination increased 
the daily rate to approximately 1.5 m3 
to 2.0 m³. A total quantity of 540 m³ of 
gabion walling was installed. 
The gabion facing was rotated into the 
embankment with a four-degree batter 
slope to further enhance the wall’s stability, 
with the base founded to a depth of 0.5 m. 
The wall’s base width was 1.5 m for the 
first two gabion levels, with subsequent 
layers of 1 m x 1 m.



“As a rule of thumb, the rate of gabion 

construction is typically estimated to be 

one man per cubic metre per day, so it’s 

clear that projects of this nature create 

major employment  opportunities for local 

communities,” says Cheyne.

Another new order is for a roadworks 

project in Magoebaskloof, Limpopo, entailing 

550 m3 of gabions. 

Dam siltration and hydro chambers
Erosion control remains one of the key 

benefits of gabion construction and, aside 

from retaining walls, another popular 

application is their use to slow down 

the University of Venda in Thohoyandou. 

These are designed to retain large platforms 

for facilities that include sports fields and 

student housing. Gabion Baskets put 

together a design recommendation based 

on the site and soil information supplied 

and will also be providing on-site training.

Three to four walls will be installed by 

the contractor with a combined length of  

147 m and ranging in height from 5.5 m 

to 11 m. From a quantities perspective, 

each 1 m3 basket holds approximately 

1.6 tonnes of rock. Ideally, this should 

be composed of unweathered materials 

to get the best results in the longer term.  
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HIGH RETAINING WALLS SABIE PROJECT

GABION WEIRS

SABIE PROJECT

This gabion wall performs both an erosion 
control and retaining function for a road 
project near Sabie in Mpumalanga. Four 
walls were installed with various lengths.  
The first retaining wall is 4 m high and was 
used to retain the cut-slope embankment, 
reduce water velocities off the tailings 
slope and act as a rock catch wall.
The second gabion wall below the 
roadway  (halfway up the fill slope) is 
designed to prevent lateral movement 
of soils. This reduces the risk of roadway 
settlement and failure.
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water velocity in river systems by building 

weirs. Here, the natural porosity of gabion 

structures comes into its own. Mini dams 

can also be constructed by installing an 

HDPE geotextile-lined hydro chamber on the 

upstream side of the weir. This ‘dammed 

water’ can then be used for a variety of 

purposes that include irrigation or as a 

supplementary resource for communities.

When it comes to conventional dams, 

one of the key concerns for facility owners 

is the effect of siltration build-up over time 

and how to combat or limit this scenario. If 

left unchecked, siltration will steadily reduce 

a dam’s storage capacity and impact on 

the original envisaged lifespan and upfront 

infrastructure investment.

One possibility is the use of expensive 

dredging techniques for more severe 

cases. Another is to install gabion weir silt 

traps upstream. In one past example in 

KwaZulu-Natal, Gabion Baskets assisted 

the contractor with an anti-siltration design 

solution within the catchment of the dam, 

which has worked very effectively.

“It’s important to monitor these weirs 

after installation. Unless they are cleared 

on a regular basis, they will not perform 

optimally. Left unchecked, the upstream 

end becomes fully trapped with silt, which 

then washes over and heads downstream. 

However, routinely deploying a backhoe loader 

or excavator to remove the silt does the trick. 

That’s far easier than trying to dredge a large, 

conventional dam,” Cheyne concludes. 

A classic weir system installed for a 
municipal application

Installation works to trap silt and 
counter severe soil erosion in 
the river catchment and dongas 
upstream of the Woodstock Dam, 
which is located on the upper 
reaches of the Tugela River in 
KwaZulu-Natal

GABION WEIRS

MASS-GRAVITY GABION RETAINING WALL (DRY)
This wall is used in situations where the embankment is unstable and has no founding in 
a river – i.e. where a river mattress might be required.

MASS-GRAVITY GABION RETAINING WALL (WET)
This structure is typically founded in a river. A flexible river mattress apron is required 
to prevent scour at the toe of the gabion wall, especially if the structure is founded on 
soft river sand.

SKIN REVETMENT GABION WALL
This wall is used where the embankment stability is safe. This wall type is used to prevent 
shallow-slope failures, plus rock falling out of the slope.

GABION MASS-GRAVITY CATCH WALL
This option is designed to catch rocks or soil falling out of the embankment. 

GABION VERTICAL-FACED MASS-GRAVITY WALL
A vertical-faced gabion retaining wall is used in an area where limited spacing is available.

TERRACED GABION WALL
Popular for playgrounds and sports fields, a small terrace can be erected using garden 
gabions to make the slope of the land flatter.

TYPES OF RETAINING WALLS


