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EnginEErs obviously know better 
than anyone else how tough it sometimes is 
to be an engineer. getting jobs done right, 
on time and within budget is often much 
easier said than done. but Franki Africa 
(a wholly owned subsidiary of Esorfranki 
limited), a leading geotechnical solutions 
provider, is tough and this is one of the 
reasons the company has gained a reputa-
tion for being able to provide world-class 
solutions and implementing them with a 
huge degree of excellence, often in the most 
trying circumstances. 

one such job is on a major train con-
tract, awarded in the latter part of 2007, for 
the piling, lateral support and bulk earth-
works along the stretch between Pretoria 
station and the new Hatfield station in 
Pretoria. This ‘design and construct’ multi-
million rand two-year contract presented 
some serious challenges, which Franki has, 
as usual, taken in its stride.

meeting Challenges
“it’s true that this contract has, for a va-
riety of reasons, been a fairly challenging 
project in which both our people and our 
machines have often been pushed to their 
limit,” says Franki contracts manager 
Paulo Alves. “Apart from the usual time 
pressures, one of the major difficul-
ties has been the lack of working space 
between the final wall position and the 
existing south African rail Commuter 
Corporation (sArCC) rail tracks.” 

Paulo explains that a minimum 
distance of 3 m from the centre of the 
track to the closest work face had to be 
maintained at all times. “Manoeuvring 
large construction equipment within 
this narrow corridor proved extremely 
difficult, necessitating very careful plan-
ning and some genuine out-of-the-box 
thinking and, of course, has played its 
part in exacerbating time pressures.” 

Also, because the lateral support wall 
is almost 4 km in length, there were a host 

O N  T H E  C O V E R
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of varying micro situations to deal with 
along the route, including changing soil 
conditions, a variety of structures, such 
as bridges, tunnels, overhead parking ga-
rages and residences, and other sensitive 
environmental circumstances that had to 
be dealt with in unique ways.

An example of one such issue was the 
special care that had to be taken under 
the structure that supports the virgin 
Active parking ground. Every inch of 
lateral support had to be carefully coordi-
nated with other work on this structure to 
keep in line with the safety regulations at 
this critical juncture. 

“it’s a long and – in places – very high 
wall running through the heart of a big 
city and, as such, almost every 100 m or 
so brought something unique that had to 
be dealt with from a technical, social or 
environmental perspective,” says Paulo.

lateral suPPort
The scope of works of this complex job 
is best understood when one looks at 
the numbers. The lateral support works 
required 1 527 temporary micro-piles 
of 125 mm diameter reinforced with 
4 x 12 galvanised bars ranging from 5 m 
to 12 m in length. The total drilling and 
installation depth of these micro-piles 
was 13 657 metres. 

The 175 mm thick permanent gunite 
wall is reinforced with two layers of 
395 galvanised mesh and 6 846 perma-
nent geonails of 25 mm diameter solid 
and hollow galvanised bars. The total 
drilling and installation depth of the 
geonails was 46 888 metres.

A total area of 33 000 m² of gunite was 
estimated for after the preparation of in-
dividual design packages. The bulk earth-
works – subcontracted to Zero unlimited 
with whom Franki Johannesburg has 
had close ties over the last ten years – in-
cluded excavation, and the demolition of 
existing small structures and concrete re-
taining walls, totalling almost 120 000 m3 
during the course of the contract.

“The time period has remained at the 
agreed two-year limit, irrespective of the 
fairly severe challenges created by changes 
in quantities,” says Paulo. “but this is what 

one is to expect from a job like this and 
we simply make a plan.”

The original proposal was provided 
by the design department of Franki 
Johannesburg, taking into account the 
stringent requirements of a lateral support 
solution that has to last at least 100 years. 
All the permanent work consumable ma-
terials have therefore been galvanised to 
meet this requirement.

Piling
The piling portion of the works is near to 
completion, with only the last few struc-
tures to be finished. The scope of works 
comprised one station, three viaducts, 
three flyovers, seven bridges and 200 m of 
cantilever piled wall as a substitute to a 
section of the lateral support wall. 

Eight hundred and twenty eight large 
diameter cased Auger piles were the 

1  A view of one section of the 

approximately 4 km long wall
2  Restricted working area 

alongside the railway line
3  The Casagrande C4 in a 

typical railway widening
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order of the day, varying in diameter from 
750 mm to 1 350 mm, and in depth from 
4 m to 34 m with an average depth of 14,9 m 
and a total depth 12 342 m for the project.

The piling contract consisted of three 
‘packages’. Package A included Hatfield 
station, grosvenor street and the Hatfield 
Cantilever and required 390 piles. Package b 
included ridge road, Cilliers street, bourke 
street, Walker street (two phases), burnett 
street and Hilda street, requiring 192 piles. 
Package C included the flyovers and via-
ducts where 246 piles were installed.

The auger piles used in this contract 
are a very common pile-type in southern 
Africa, as they are ideally suited to the 

partially saturated cohesive and residual 
soils found in large inland areas of this 
part of the continent. From a geotechnical 
perspective this project has much in 
common with other famous projects like 
many sasol oil-from-coal plants, many 
Eskom power stations and Arcelor-Mittal 
steelworks, all of which are founded on 
this pile-type.

gordon Heasman, Franki Johan- 
nesburg assistant branch manager re-
sponsible for the piling on this job, says 
there are many advantages to the auger 
pile. “Apart from the auger piles being 
perfectly suited to the soil conditions on 
this contract, there is no vibration asso-
ciated with them and noise levels are low, 
particularly advantageous characteristics 
for this contract which required piling 
near high-rise buildings, bridges and 
residential homes.”

He adds that it was a challenging 
contract overall as they had encountered 
countless boulders, rock lenses, highly 
collapsible soils and variable water in-
flows. “And, of course, the very narrow 
and confined workspace, perhaps the 

most challenging aspect of the job, exac-
erbated an already complex situation.” 

both gordon and Paulo pay tribute to 
the client and the Franki teams for their 
positive attitude and excellent work ethic 
on the job. “The entire work force – about 
220 personnel at the peak of the job in-
cluding four supervisors and 12 foremen 
– has been outstanding and delivered 
through thick and thin.”

“A special debt of gratitude is owed 
to the workshop staff for keeping our 
five soilmecs, two b180s, eight drill rigs 
for micropiles and soil nails, and all the 
other minor lateral support plant working 
under such punishing conditions. Having 
been forced to push the plant into the 
unknown, we hopefully now have a better 
understanding and appreciation of the 
limits of these machines going into the 
future,” they conclude. 

 inFo
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The auger piles used in this contract are 
a very common pile-type in southern 

Africa, as they are ideally suited to 
the partially saturated cohesive and 

residual soils found in large inland 
areas of this part of the continent



6  Civil Engineering | August 2009 

E N V I R O N M E N T A L  E N G I N E E R I N G

Text Dr Oluwatoyin Taiwo   
Tshwane University of Technology 
toytaiwous@yahoo.com  

Prof Fred Otieno 
Executive Dean: 
Faculty of Engineering & the Built Environment 
Tshwane University of Technology 
otienofao@tut.ac.za 

Prof Kobus Vorster 
Tshwane University of Technology 
kvorster@ctac.co.za
 

Dr Marie Fowler  
Tshwane University of Technology 
dr.marie.fowler@gmail.com

integrated solid waste management:  
an innovative and pragmatic approach to  
solving dwindling landfill capacity in Johannesburg
introduCtion
From time immemorial, human beings have 
always been waste generators. According to 
the Constitution of the republic of south 
Africa (1996), everyone has a right to an 
environment that is not harmful to their 
health and wellbeing, in addition to having 
the environment protected, for the benefit 
of the present and future generations. 
sustainable and integrated waste manage-
ment is a preferred way of managing waste 
and combines a range of collection and 
treatment methods to handle all materials in 
the waste stream in an environmentally ef-
fective, economically affordable and socially 
acceptable way. The City of Johannesburg 
is densely populated, resembling a typical 
European city with respect to the problems 
it has to overcome to get rid of its waste. 
The question one needs to ask is, “How is 
Johannesburg performing in this regard?”

The primary method of disposing of 
municipal solid waste in Johannesburg is 
via landfills (see Figures 1 & 2). All solid 
waste, excluding medical and hazardous 

waste, is accepted at general landfill sites 
for disposal. There are currently some 
initiatives in the city to reduce the waste 
going to landfills in response to dwindling 
landfill capacity. For instance, the city is 
focusing on diverting garden waste and 
also addressing public awareness and edu-
cation regarding this issue.

The focus of the research undertaken in 
the Department of Civil Engineering of the 
Tshwane university of Technology (TuT) 
under its postgraduate research agenda is on 
exploring ways in which the waste stream 
of Johannesburg can be minimised in order 
to extend the lifespan of the landfill sites. in 
this study integrated solid waste manage-
ment was used as an innovative and prag-
matic approach to solving the challenges of 
dwindling landfill capacity.

FoCus area –  
Johannesburg, south aFriCa
Johannesburg Metropolitan Municipality 
is located in gauteng, one of the nine 
provinces of south Africa, and consists 

of seven regions (Figure 3). Each region is 
operationally responsible for the delivery of 
health care, housing, sports and recreation 
facilities, libraries, social development and 
other local community-based services. 

The expanding south African economy 
and rapid urbanisation have given rise to 
speedy population growth, exacerbated 
by an influx of jobseekers, often seeking 
shelter in informal settlements. The con-
sequence is an increase in the volume of 
garbage generated annually, as a result 
of which the city is fast running out of 
landfill sites for waste disposal. landfilling 
is a medium-term solution for the safe 
and environmentally friendly disposal 
of waste in Johannesburg. However, the 
sustainability of sending waste to landfills 
is both economically and environmentally 
challenging. At present the city adheres to 
the “Proximity Principle” in disposing of 
waste to landfill sites, but it faces the future 
prospect of long haul distances to dispose 
of waste; this would be time-consuming, 
more expensive, less efficient and in breach 
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of the Proximity Principle, and therefore 
alternative methods of waste disposal need 
to be explored now.

toWards an integrated solution
The most effective waste management 
strategy is not to create waste in the first 
place. once a material becomes waste, 
there is usually a cost attached to disposing 
of it – in monetary terms or regarding its 
impact on the environment or effort-wise. 
some appropriate systems and technolo-
gies that can be applied in an integrated 
manner, in order to achieve diversion of 
waste from landfills, are summarised here.

Through “household source” separa-
tion of waste (Figure 4), waste could 
be transformed into useful resources, 
thereby extending the lifespan of the 
landfills. This is one of the methods of 
reducing costs within an integrated waste 
management system but it needs to be 
implemented gradually and in phases 
throughout the City of Johannesburg. in 
the short term, a middle-ground approach 
is proposed, in which people separate the 
waste generated in their homes into five 
fractions, namely paper and paper prod-

ucts, recyclables (such as plastics, glass 
and metals), garden waste, hazardous and 
e-waste, and rubbish (residual waste). 

A pilot study on household separation 
of waste was carried out in some selected 
areas of Johannesburg (Taiwo, 2009). The 
findings from the study indicated that 82, 
83 and 70% of study participants from low, 
middle and high-income areas respectively 
were willing to separate waste in future 
(Taiwo, 2009). This shows that there is po-
tential for household separation of waste, 
which could translate into a significant 
reduction in the quantity of waste disposed 
to landfills. This would be beneficial to the 
homeowners because they would not have 
to pay Pikitup (the waste management 
company for Johannesburg) to dispose 
of the recyclable and compostable com-
ponents of their waste stream and also 
beneficial to Pikitup because it would save 
on transportation costs and waste disposal.

The findings from this study can 
serve as a useful guide in carrying out a 
future statistically significant study in the 
City of Johannesburg. in the absence of 
large-scale studies, they indicate a general 
trend which could guide policy-makers 
in making tentative decisions regarding 
sustainable waste management.

Environmental education of citizenry 
and information campaigns must be 
an integral part of an integrated waste 
management response to the challenges 
posed by dwindling landfill space that 
confront the city. it is important for the 
success of source separation of waste that 
the citizens are made aware of the nature 
and scale of the problem confronting the 
city with respect to waste disposal, be-
cause waste management is usually a case 
of “out of sight, out of mind”. residents 
need to be educated and made aware of 
why waste should be separated and then 
how to separate the waste they generate 
according to the components. Education 
programmes need to be well focused 
in order to bring about a change in the 
mindset of citizens about the way waste is 
treated; this change calls for waste to be-
come wealth, refuse to become resource 
and trash to become cash (Taiwo, otieno 
& venter, 2008). residents also need to 
take responsibility for the environment 
they live, play and work in.

Composting can be designed for the 
entire compostable portion of the waste 
stream (i.e. garden waste, food scraps, scrap 
paper and other decomposable organics), 
but with the exception of garden waste, 1  Municipal solid waste

1
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other materials do not produce good com-
post. Compost produced from garden waste 
is shown in Figure 5. Pikitup is unable to 
achieve its target of recycling 40 000 tons 
of garden waste through composting per 
annum and processes only 12 000 tons in 
this time span (City of Johannesburg, 2006; 
Dlamini, 2006). However, the city already 
has the infrastructure for composting 
garden waste and this must be expanded 
rapidly as there is a ready market for 
compost in Johannesburg due to poor soil 
quality. Markets and distribution systems 
should be properly organised. 

Home composting is an im-
portant waste management option. 
Environmental awareness campaigns 
should be carried out by Pikitup, for 
example, to make homeowners aware of 
the benefits of home composting. Pikitup 
should also encourage home composting 
in order to reduce the amount of garden 
waste disposed of at landfills by carrying 
out basic environmental education pro-
grammes to train homeowners on how 
to compost garden waste for use in their 
gardens through demonstration projects 
and by distributing leaflets that give di-
rections on the composting process.

The goal of the new Waste Management 
strategy for south Africa is that 95% of 
waste should be reused or recycled, with 
only 5% going to the landfills (Creamer 
Media Reporter, 2007). To achieve this, 
reuse and recycling need to be practised by 
everybody. reusing objects and materials, 
either for their original purpose or for 

a similar purpose, without significantly 
altering their physical form, prevents them 
from becoming waste (Taiwo et al, 2008). 
Also, recycling practices help to reduce the 
amount of waste that requires disposal by 
landfill, thereby conserving scarce landfill 
space and reducing the need for new landfill 
sites and combustors (Taiwo et al, 2008). if 
materials such as metals, paper, glass and 
plastics are recovered from solid waste, they 
become sources of valuable raw materials to 
industry, thereby reducing foreign imports, 
while excess products can be exported 
(Taiwo et al, 2008).

Appropriate infrastructure and proper 
planning need to be in place before the 
implementation of recycling programmes 
so as to achieve high recycling rates. in 
addition, markets have to be created for 
recyclable materials such as paper and 
paper products, plastics, glass and metals. 
in the case of builder’s rubble, recycling is 
the best way of handling this component 
of the waste stream. legislation needs to 
be promulgated to prohibit the disposal of 
builder’s rubble at landfill sites. 

Easily accessible waste recycling cen-
tres, such as drop-off centres, buy-back 
centres and garden sites, can also play an 
important role when implementing an 
integrated waste management system due 
to the potential they offer for job crea-
tion. These facilities enhance recycling, 
are capable of optimising recycling rates 
and are vital for the success of household 
separation of waste and they should be 
widely publicised.

legislation needs to be enacted at 
national and local levels that places the 
responsibility for recovering and recycling 
used packaging on product manufacturers 
and distributors. The concept of producer 
responsibility works well in Western Europe 
and may also be successful in Johannesburg 
with proper public education and awareness 
campaigns and if properly implemented. 
implementation means that the producer 
is financially responsible for recycling and 
disposing of the products and/or packaging 
supplied to the consumer. The costs of 
recovering, reusing, recycling or disposing 
could be internalised through taxes, fees 
and deposits. The system could be vol-
untary (united Kingdom) or mandatory 
(germany). For the mandatory option, legal 
frameworks would have to be put in place; 
this would most likely help to divert waste 
from the landfills.

Furthermore, methane gas can be 
extracted from landfills for use as an 
energy source, reducing the volume 
of waste in landfills and providing ad-
ditional airspace, which in turn extends 
the lifespan of the landfills.

ConClusions
There are many possible short-term 
solutions to the dwindling landfill space for 
waste disposal in the City of Johannesburg, 
although not all of them are practical. 
They include finding new landfill sites, 
exporting waste outside the boundaries of 
the city and incinerating waste. However, 
each of these options is either problematic 

2
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or not sustainable for reasons such as lack 
of space for new landfill sites, the not-in-
my-backyard (niMby) syndrome of local 
communities, high transportation costs, the 
negative environmental impact of moving 
waste over long distances and the high cost 
of purchasing and maintaining incinerators.

The most appropriate option for the 
City of Johannesburg in the short term 
is to extend the lifespan of landfill sites 
by diverting most of the recyclable and 
compostable fraction of the waste stream. 
Diverted components can then be treated 
using an array of affordable technologies in 
an environmentally friendly manner that 
ensures they do not end up in landfills. 
in addition, efforts need to be intensified 
in the area of environmental education 
and environmental awareness campaigns 
targeted at the citizenry; if successful, 
these would have the effect of reducing the 
amount of waste generated per capita.

it is believed that an integrated ap-
proach to solving the waste management 
problem, if implemented correctly, could 
be successfully utilised in the City of 
Johannesburg to extend the lifespan of its 
landfill sites. such a strategy could also be 
replicated in a number of African cities 
that are struggling with the challenges of 
managing solid waste.
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Potential of “marginal waters” 
in the Orange-Senqu Basin
baCKground
scarcity of water in semi-arid and 
impoundment-restricted regions of the 
world has necessitated the development 
of strategies to optimise the use of avail-
able water resources. one of the most 
widely adopted measures is the aug-
mentation of the water supply through 
the use of unconventional or “marginal” 
water sources. Marginal water has been 
defined as water that can be recycled, 
reused or reclaimed, including naturally 
occurring un-potable water, such as sea 
water, brackish water, saline and sodic 
water, un-potable groundwater, rain-
water and fog harvesting.

The orange–senqu river 
Commission (orAsECoM) undertook 
a study entitled “Assessment of potential 
for the development and use of ‘marginal 
waters’ ”, funded by the French global 
Environment Facility (FgEF).

ProJeCt obJeCtives
The primary objective of the project 
was to determine the present use of 
“marginal waters” within the orange-
senqu river basin and to collect exam-
ples of such uses from the rest of the 
world. The study then identified oppor-
tunities and potential projects for using 
“marginal waters”, which would result in 

increased social and economic benefits 
from the available water resources and 
existing potable supplies.

ProJeCt desCriPtion
using the following definitions for 
recycle, reuse and reclaim, a desktop 
study was conducted of examples of the 
use of marginal waters within the basin, 
in the rest of Africa and in the rest of 
the world.

recycle N . This is when water is used in a 
process and then reused in the same 
process with or without any purifica-
tion/treatment or improvement of the 
water quality.
reuse. N  This is when water is used and is 
then used again for another purpose, 
with or without purification to some 
acceptable level (not yet potable).
reclaim. N  This is when water that was 
previously used for potable or any other 
purpose is treated up to potable quality 
standards so that it can be used again 
for potable purposes.

eXamPles oF the use oF marginal 
Waters in the World
The trends in the rest of the world were 
identified from best practice guidelines, 
environmental practices and many tech-
nological examples. These included:

in the us, California residents reuse  N

on average 656 million m3 of municipal 
waste water annually, the majority of 
which is reused for irrigation purposes, 
as well as meeting environmental flows.
in Japan, approximately 150 million m N 3 
of waste water is reused annually. 
since 1997, 163 publicly owned waste 
water treatment works (WWTW) have 
provided treated waste water to 192 wa-
ter-use areas. individual and block-wide 
water-treatment systems provide toilet 
flushing water in 1 475 commercial build-
ings and apartments, as well as water for 
landscaping. The Tokyo Metropolitan 
government produced a set of guidelines 
for the reuse of treated “miscellaneous 
use” water in 1984. based on these 
guidelines, Tokyo directs the operators of 
large-scale buildings with a floor area of 
more than 30 000 m2, or that use a daily 
total volume of 100 m3 of water for non-
drinking water purposes, to reuse water.
The latest water recycling development in  N

Melbourne, Australia, is a portable “sewer 
mining” plant. The plant uses membrane 
technologies (ultra filtration and reverse 
osmosis) to produce Class A reclaimed 
water from Melbourne’s sewage mains. 
The unit, mounted in a 12 m shipping 
container, has no significant environ-
mental impacts and is suitable for taking 
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advantage of on-site water reclamation 
opportunities to irrigate Melbourne’s 
parklands. The sewer mining unit plugs 
directly into a sewer via a manhole, and 
waste products are returned to the sewer.
in oman, Petroleum Development oman  N

(PDo) produces nearly five barrels of 
water for every barrel of oil. The water 
is found in the oil and gas deposits and 
brought to the surface during production. 
The water, which contains small amounts 
of salts and oil, is often pumped back 
into the well. PDo is in the process of 
researching reed fields to absorb the con-
taminants from the water before making 
it available to the local communities. 
During the reed-bed process, the water 
becomes saltier due to evaporation but it 
can be used to grow salt-resistant crops 
and for stock watering. The use of the 
reed-beds has reduced the costs to PDo 
of pumping the water back into the wells, 
as well as reducing the Co2 emissions. 

marginal Water use in the  
orange-senQu river basin 
in lesotho, examples of water recycling 
were found in the mining industry, where 
water is recycled and reused for the 
cooling of blades in a sand quarry, for the 
washing of product and for process water. 
in the textile industry, industrial process 
water is reused. There are also examples 
of rain water harvesting in lesotho. 

in south Africa, several examples of 
reuse and recycling of industrial water 
were identified, mainly outside the 
orange-senqu basin, but there are some 
examples within the basin too. Many of 
these cases can be attributed to corporate 
social responsibility and provide a good 
example or precedent for other industries.

sAb Miller, at its Appletiser plant and  N

other plants, reuses backwash water 
for cleaning purposes such as crate 
washing. biogas, a by-product of waste 
water treatment, is being used as an en-
ergy source at many sAb Miller plants.
Durban Water recycling (a company)  N

treats sewage from the City of Durban 
to almost potable standards. This water 

is then reused in the paper and pulp 
production process. The plant processes 
40 000 m3 per day of this water. The 
sappi stanger plant has a potable water 
treatment plant that reclaims water for 
drinking purposes.
The shell sAPrEF refinery also has  N

an agreement with Durban Water 
recycling to reuse water from house-
holds to meet part of the refinery’s 
fresh water needs (307 m3 of the daily 
11 000 m3) and reduce the demand on 
drinking supplies. The water is reused 
for process cooling and to make steam.
The eMalahleni plant at Witbank, an  N

initiative of Anglo Coal and bHP billiton, 
reclaims acid mine drainage (AMD) to 
potable standards to supply the town 
with drinking water. A portion of this 
reclaimed water is also used to meet 
environmental flow requirements in the 
rivers. The eMalahleni plant produces 
25 000 m3 per day and is to be expanded 
to produce up to 75 000 m3 per day. 
Although it is not located within the 
basin, this is an example of the potential 
of AMD reclamation. AMD reclama-
tion also provides an environmental 
benefit: the water that is released into 
the receiving environment as environ-
mental flows is of a better quality than it 
would otherwise be. Currently, Western 
utilities Corporation is busy planning a 
similar project within the orange-senqu 
basin. in this project AMD will also be 
reclaimed to potable standards, but dif-
ferent technology will be used.
The northern Waste Water Treatment  N

Works in Johannesburg pipes treated 
sewage effluent to the Kelvin Power 
station on a daily basis. The water is 
then reused in the cooling processes at 
the power station.
Treated effluent is indirectly reused and  N

reclaimed in south Africa. Treated ef-
fluent in gauteng is released into the vaal 
river where it is abstracted further down-
stream for purification for potable use.

in the orange-senqu basin, the industrial 
examples from south Africa dominate 
individual or corporate initiatives. 

in botswana, the mines, especially 
the Debswana mines, provide many 
good examples of recycling and reuse 
of marginal waters. The mines recycle 
water in the washing processes, as 
well as reusing the treated eff luent 
from the mine village to water the 
gardens and sports areas. The mines, 
as well as local schools and others, also 

1  Mobile treatment works, Melbourne
2  Direct reuse of water from the handbasin to 

the toilet cistern for flushing

1

2



conduct rainwater harvesting. on the 
small business scale, many car wash 
operations in gabarone buy their water 
from the local waste water treatment 
works. botswana also utilises saline 
groundwater for stock watering. 

in namibia, the best known example 
is the reclamation of treated effluent 
water, via impoundment and repurifica-
tion, to potable standards to augment 
Windhoek’s supply of drinking water. 
namibia also practises aquifer recharge 
and utilises saline groundwater for stock 
watering. in addition, Windhoek has im-
plemented an industrial zone with dual 
reticulation. The second water supply 
is treated effluent from the local waste 
water treatment works; this is used for 
non-potable purposes. Within the basin, 
namibia provided very good examples of 
government-driven initiatives.

The research identified world trends 
regarding marginal waters, and pro-
posed several potential future projects 
for the basin. of these, six priority 
projects were agreed on for further in-
vestigation. These are:

1.  Feasibility study into the use of treated 
sewage effluent for the irrigation of 
sports fields in Maseru (lesotho)

2.  Development and implementation of 
an awareness strategy to promote water 
reuse in botswana

3.  Feasibility study into the use of treated 
sewage effluent for the irrigation of 
sports fields and urban agriculture in 
the larger namibian towns

4.  Preparation of guidelines for imple-
menting dual reticulation systems in 
new developments in gauteng

5.  Compiling best practice guidelines for 
industries for recycling, reusing and 
reclaiming marginal waters

6.  review of the institutions, policy and 
legislation in the orange-senqu basin 
states to assess the current situation 
in each country with respect to using 
marginal waters

ConClusion
The examples identified in the rest of the 
world of the development and use of mar-
ginal waters have been  well tried and tested. 
There are also a few very good examples 

within the orange-senqu basin. However, 
more can and needs to be done. As the 
country’s water requirements continue to in-
crease, now is the time to start changing our 
mindsets and to make water recycling and 
reuse a daily practice so that we can make 
optimum use of our finite water resources.

 inFo

ORASECOM Project Implementing Unit (PIU) 

ORASECOM (Orange-Senqu  

River Basin Commission) 

International Relations Office, Room 324,  

Third Floor, Oranje Nassau Building 

188 Schoeman Street, Pretoria 

Private Bag X313, Pretoria, 0001
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PROJECT TEAM
The project was managed by Ninham 
Shand (Pty) Ltd, now trading as Aurecon 
South Africa (Pty) Ltd. The project team 
included Golder Africa (Pty) Ltd and 
Shechaba Consultants (Pty) Ltd, as well 
as Piet Heyns of Heyns International 
Water Consultancy, Tony Preston of 
Water Surveys Botswana and Peter 
Ramsden of Peter Ramsden Consultants.
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introduCtion
The overstrand Municipality was facing a growing water 
shortage because of burgeoning residential, business and 
leisure demands in its development from a holiday town with 

a large seasonal variation in water consumption into the eco-
nomic and administrative hub of the wider overberg District 
Municipality.

in 2002 the municipality appointed Cape Town-based 
groundwater consultants umvoto to explore underground 
water resources to augment the municipal water supply which 
was obtained largely from surface water. 

umvoto focused on the gateway wellfield area, named after 
a nearby shopping centre (Figure 1). The local contractor, TA 
Hennings & Associates, drilled several boreholes deep into the 

Text Dr Chris Hartnady   
Technical Director: Umvoto Africa 
chris@umvoto.com  

Dr Kornelius Riemann 
Head Water Systems: Umvoto Africa 
kornelius@umvoto.com 

Helen Seyler 
Hydrogeologist: Umvoto Africa 
helen@umvoto.com

sustainable groundwater management:  
a case study of the monitor–model–manage approach in Hermanus

Groundwater could be the answer for many 
municipalities facing water shortages, but good 
long-term monitoring and management are vital

1
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Peninsula Aquifer, a layer of water-bearing, permeable rock 
capable of providing significant amounts of water. 

A borehole was found which was one of the highest 
yielding in south Africa, blowing out at more than 100 litres/
second. infrastructure such as pumps, a pipeline and a pre-
treatment plant to ensure water quality were constructed. 

During the exploration drilling, the monitoring results of 
the pump testing, the hydrocensus operations and the acquisi-
tion of new surface and subsurface geological and hydrogeo-
logical information cast doubt on certain aspects of the existing 
geological mapping, namely the mapping on the current 1:250 
000-scale geological sheet 3319 Worcester (gresse & Theron, 
1992). revision of the mapping was therefore considered neces-
sary to construct a reliable conceptual model of the structural 
geology and to serve as the geometric basis of a numerical 
model of the hydrogeological system (umvoto, 2006).

the monitoring netWorK
The monitoring network was developed to obtain a better under-
standing of the hydraulic system and the interconnections between 
surface water, primary aquifer and fractured-rock aquifer (Figure 
2). The network also allows detection of changes in the hydrological 
cycle and affects the abstraction of ecosystems and other water users. 

the monitoring system
The monitoring system has ongoing automatic data transfer linked to 
the internet for easy access by the operator and the consultant. This 
is currently being tested. umvoto wants to extract water from the 
aquifer continuously for up to a year to determine the response of the 

aquifer in order to measure its long-term sustainability. The water 
will be pumped into the town’s reticulation system. The system mon-
itors the water levels in the production boreholes and monitoring 
boreholes, the water quality of the abstracted water and the compo-
nents of the treatment of the borehole water. once preselected limits 
are reached, an sMs alarm is sent to the operators and consultants 
for mitigation actions. other measurements control the pretreat-
ment and support automatic adjustments of the complete system.

the hydrogeological monitoring programme 
The hydrogeological monitoring programme consists of several 
components:

recording of abstraction rates and volumes N

Water-level monitoring in the fractured-rock aquifer N

Water-level monitoring in the primary alluvium aquifer N

Water-quality monitoring in the fractured-rock aquifer N

1  Location of Gateway wellfield (red block) 

and outline of monitoring network
2  Locality map of Gateway wellfield (GWP01, GWP02 & GWE06) and 

monitoring network, which are in close proximity
3  Seasonal water-level fluctuation in the confined aquifer (GWP01, 

GWP02, GWE06, GWE10) (see Figure 2 for location of boreholes)
4  Seasonal fluctuation and response to rainfall in shallow primary aquifer 

(GWE 08a – black line) and in underlying, unconfined fractured-rock aquifer 

(GWE08b – grey line) (see Figure 2 for location of boreholes)
5  Drawdown in abstraction boreholes (GWP01, GWP02 and GWE06) and the 

monitoring borehole GWE08 (located south of Hermanus Fault, see Figure 2) 

during wellfield test
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Monitoring of spring and surface water flow and quality N

rainfall and temperature monitoring N

monitoring results
Monitoring commenced in December 2002. Full abstraction 
from the proposed production boreholes has not started yet, but 
the pumps and other equipment have been tested and several 
short-term tests (over 5–10 days) have been conducted. Key re-
sults are outlined below.

seasonal fluctuations
The interpretation of seasonal fluctuations is imperative as they are a 
key indicator for the hydrogeological functioning of the aquifer. The 
analysis of the relationship between rainfall and water levels assists 
in determining the delay/response time of the aquifer to recharge 
events and thus yields a great deal of information on the connectivity 
of an aquifer compartment to the surface or to its recharge pathways. 

The seasonal fluctuation of water levels is also used for recharge esti-
mation by the saturated volume fluctuation (svF) method.

The water level time series from the confined aquifer (see 
Figure 3) shows the seasonal fluctuation between the higher 
water levels at the end of winter and the lowest level at the end of 
summer. The graph also indicates the earth’s tidal effect on the 
hydraulic head in a confined aquifer.

The seasonal f luctuation is obvious in both the primary 
aquifer and the underlying, unconfined fractured-rock aquifer, 
with both showing a strong response to rainfall (see Figure 
4). The range of f luctuation between winter and summer is 
the same in both aquifers and significantly higher than in the 
confined aquifer from which the wellfield will abstract.

response to pumping
A long-term wellfield pumping test was conducted in February 
2005, comprising pumping of all the abstraction boreholes. 
The results shown in Figures 5 and 6 indicate that there is no 
hydraulic connection between the confined Peninsula Aquifer 
north of the fault and the unconfined fractured-rock aquifer 
across the fault (see Figure 5). 

on the other hand, the monitoring of boreholes along the 
fault showed an immediate and strong response to pumping at 
the wellfield (see Figure 6). 

Connection between the primary  
aquifer and the confined fractured-rock aquifer
There is concern that abstraction from the confined aquifer may 
impact on the overlying primary aquifer as water from the primary 
aquifer is used extensively for gardening in some of the suburbs in 

6  Drawdown in abstraction boreholes (GWP01, GWP02 and 

GWE06) and the monitoring boreholes GWE09 and GWE10 (located 

along the Hermanus Fault, see Figure 2) during wellfield test
7  Drawdown in abstraction borehole GWE06 and the monitoring wellpoints 

WP1 and WP2 (located in close proximity to wellfield, see Figure 2) during 

wellfield test
8  EC measurements in monitoring boreholes and wellpoints, 

indicating a steep rise in GWE10a (black line and black triangle) 

most probably due to a spill at the sewage site
9  Durov diagram of hydrochemical samples from the Gateway wellfield 

and monitoring boreholes, indicating the significantly different chemical 

characteristics of GWE08 (blue dots)

6
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Hermanus. However, so far no proof has been found of a hydraulic 
connection between the two aquifers. The monitoring of the well-
points in the primary aquifer during the wellfield test (see Figure 
7) has not been conclusive, as the small changes in the water level 
in WP1 cannot be linked to abstraction.

Water quality
Due to the close proximity of the wellfield to the sea in an urban 
environment, it is imperative to monitor the water quality of the 
groundwater to detect any saline intrusion or pollution at an early 
stage before the wellfield is rendered unusable. Possible pollution 
sources are the former landfill site and the waste water treatment 
works, both of which are monitored. The monitoring of electrical 
conductivity (EC) and pH showed a sudden increase in EC in 
the wellpoint at the sewage site (see gWE10a in Figure 8), which 
indicates a possible spill at the sewage site. Although this does not 
pose a risk to the water quality in the confined aquifer and to the 
water supply, the apparent pollution of the shallow aquifer needs 
to be monitored further.

anomalous results
During the development of the gateway wellfield, the exploratory 
and monitoring borehole gWE08 was drilled through one quartz-
itic rock type alone to a depth of 105 m. At the time this unit was 
interpreted as Peninsula Formation (umvoto, 2002), an interpreta-
tion that was based on the published geological map. However, be-
cause the geochemical signature of the water in the borehole was 
closer to the signature of the groundwater from the skurweberg 
Aquifer than to the signature from the Peninsula Aquifer, some 
doubt was raised about the gWE08 lithology (see Figure 9). 

10  Revised geological interpretation (after Umvoto, 2007); 

the  main differences are the mapping of the coastal plain as 

Skurweberg Formation and the location and extent of the 

faults in the mountains of the Fernkloof Nature Reserve
11  Installation of telemetry system at the Hermanus wellfield project

12  A blow yield test delivering over 100 litres of water 

per second at the groundwater project
13  Piet Havenga of the Department of Water and Environmental Affairs, and 

Andiswa Mlisa, Umvoto GIS unit head, discuss the telemetry for monitoring 

during a site visit to the Gateway wellfield

10
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imPliCations oF results
revision of geological map of area
Following further detailed field geological mapping and inter-
pretation of the hydrogeological data, the geological map of the 
Hermanus area has now been revised (see Figure 10). The main 
focus of attention has been on the revision of the pattern of 
faulting. The most important changes in the revised geological 
mapping are the following:

The coastal platform was previously mapped as Peninsula  N

Formation. The new version interprets the rock formations be-
tween the mountain range and the coast as skurweberg Formation.
The patterns of the faults in the mountains of the Fernkloof  N

nature reserve have been updated to reflect correct structural 
relationships between the different compartments.

impacts on wellfield operation and reserve determination
The revision of the geological interpretation has significant implica-
tions for the reserve determination which is currently being under-
taken, and for the proposed wellfield operation. The fact that the 
coastal plain is now mapped as skurweberg Formation has resulted 
in an increase in the calculated volume and extent of the confined 
portion of the Peninsula Aquifer. it also creates an additional barrier 
against saline intrusion and therefore reduces the risk of saline in-
trusion. However, the available drawdown within each borehole will 
remain above sea level as a precautionary measure.

The revised geology allows delineation of compartments 
for the Peninsula Aquifer for which the water balance can be 
estimated, i.e. aquifer-specific recharge and aquifer-specific 
discharge as springs or into rivers. This input is crucial for the 
current reserve determination that is being undertaken on an 
intermediate to comprehensive level.

remote monitoring and Controlling
umvoto has installed a telemetry system for remote monitoring 
and controlling, which ensures that real-time data on the 
Hermanus project can be accessed by the municipal staff and 
from umvoto’s offices in Muizenberg, Cape Town.

The Hermanus wellfield will also be monitored in a project 
involving the Hermanus Magnetic observatory (HMo), the 
Chief Directorate: surveys and Mapping (CDsM), the Water 
research Commission (WrC) – all three are in south Africa 
– and the Department of Earth and Atmospheric sciences at 
Purdue university in indiana, us.

The existing continuously recording gPs station at the HMo is 
now supplemented with three surplus gPs receivers on loan from 
the CDsM,  equipped with new antennas bought with WrC funds 
and established on monuments at gWP01, gWP02 and gWE06. 
All the data that are recorded around the aquifer will be relayed 
to Eric Calais, Professor of geophysics in indiana and Dr Chris 
Hartnady, Technical Director of umvoto. This will enable the scien-
tists to precisely measure the aquifer behaviour and how the water 
resource fluctuates. 

ConClusions
The results emphasise the necessity of comprehensive moni-
toring in reserve determination. Without this monitoring 
network, key aquifer behaviour and even the very existence of 
an aquifer would have been missed if desktop-based data alone, 
such as the geological map of the Hermanus area, had been used 
as a basis for reserve determination. 
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based on the revised geological mapping and the current 
monitoring results, the following recommendations are made 
for ongoing work in the Hermanus groundwater project:

Additional monitoring boreholes are required in the  N

Fernkloof nature reserve to establish the compartmental 
link between subareas 2 and 3, as well as to monitor water-
level fluctuations as a result of abstracting from the Peninsula 
Aquifer at gateway wellfield. 
An additional monitoring borehole in the Peninsula Aquifer is  N

required at the Hermanus Magnetic observatory to prove or 
disprove a hydraulic connection in the Peninsula Aquifer across 
the Hermanus fault, as well as a hydraulic connection between 
the Peninsula Aquifer and the overlying skurweberg Aquifer 
and primary aquifer. This borehole would also improve the 
monitoring network with regard to the risk of saline intrusion.

it is suggested that a revision of the geological map be un- N

dertaken in the upper Hemel en Aarde valley around the De 
bos Dam before exploration work in the target areas T3, T4 
and T5 commences so that the exploration strategy can be 
amended if necessary.

The next phase of the hydrogeological investigation, which 
will yield further knowledge of the hydrogeology of the area, is 
monitoring of the long-term pump test, analysis of the results 
and geological exploration further to the north. 
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in rECEnT yEArs THE unprecedented 
growth in water demand in the Western 
supply Areas has led to infrastructure 
capacity problems with the existing pipe-
lines, which were constructed in the late 
1960s. in addition, the demand for water 
in the outer west areas has increased 
greatly as people have migrated to sub-
urbs just west of the greater Durban area. 

Environmental permission to 
construct this pipeline was given by 
the KwaZulu-natal Department of 
Agriculture and Environmental Affairs 
in a record of Decision (roD) dated 
24 october 2008. This decision was made 
public by way of advertisements placed 
in various newspapers during november 
2008 by the Joint venture.

route 
The route of the Western Aqueduct project 
is generally parallel to the n3, starting 
at umlaas road up to inchanga where it 
diverts away from the n3 to traverse to 
Drummond, Assegai and Hillcrest. it then 
follows closely the M13 Freeway through 
Everton and Kloof, heading towards 
ntuzuma via Wyebank and branching 
through new germany to Mount Moriah, 
with a feed through Haygarth road in Kloof 
heading to Tshelimnyama. En route, this 
pipeline will supply water in bulk to more 
than eight strategic bulk water distribution 
reservoir sites that serve the Western Areas.

Two major criteria were used to select 
the route:

As much of it as possible had to be  N

constructed within existing registered 
water pipeline servitudes. 
The pipeline had to operate without the  N

need for pump stations. given south 

Text Andrew Copley 
Project Manager: Western Aqueduct Project 
for eThekwini Water and Sanitation 
AndyCo@dmws.durban.gov.za

the Western aqueduct
The Western Aqueduct is a 

bulk water supply project 
commissioned by eThekwini 

Water and Sanitation. With a rand 
value exceeding R800 million, it 
is the largest water project ever 

commissioned by them. It is 
being undertaken by the Western 

Aqueduct Joint Venture comprising 
three companies – Knight Piésold 
Consulting, Naidu Consulting and 

Stewart Scott International (SSI), 
acting as eThekwini Water and 

Sanitation’s agents on this project

1

1  & 2  & 3  Construction of Phase 1 of the 

Western Aqueduct which extends from the 

Umlaas Road Reservoir to Inchanga Railway Station
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Africa’s current energy shortages and 
considering how critical water is for our 
daily needs, the problems associated with 
pumps going out of action as a result of 
power outages could not be contemplated 
in a project of this magnitude and, in 
addition, having no pump stations would 
avoid the high cost of energy.

sCoPe oF the ProJeCt
Phase 1 of the project extends from the 
umlaas road reservoir to inchanga railway 
station, a distance of approximately 20 km, 
and commenced in January 2009. it is 
scheduled to be completed in november 
2010. Construction phase of Phase 2, 
which runs from the inchanga railway 
station to Mount Moriah, ntuzuma and 
Tshelimnyama, a distance of approximately 
55 km, is planned to commence early in 
2010. The pipeline comprises sections of 
steel pipe, between 1 and 1,6 m in diameter 
and 18 m in length, welded together and 
installed within municipal reserves at a 
depth of 1 m.

installation ProCedure
To install pipes of these dimensions it is 
necessary to excavate a trench at least 3 
m wide and between 3 and 4 m deep and, 
in order to accommodate pipe-laying ma-
chinery (such as cranes during construc-
tion), it is necessary to have a working 
corridor which, in places, may be up to 
30 m wide. obviously, where the route 
traverses residential areas, road closures 
will be necessary. 

road surfaces will be completely 
excavated for the installation of the pipes. 
As the pipes are laid, the construction cor-
ridor will be reinstated. The existing roads, 
kerbs and verges will be reconstructed to 
a brand new condition equal to or better 
than that originally encountered. There 
will be ongoing publicity and public rela-
tions with residents and commuters to 
advise them of proposed road closures and 
recommended alternative routes.

the ConstruCtion Corridor
For construction of this magnitude, from 
a public safety point of view, it will be 
necessary to barricade the construction 
area to unauthorised people. The sec-
tions under construction located along 
municipal roads will therefore be fenced 
off from the general public and domestic 
animals, and signs will be erected. 
Where practicable, provision will be 
made for pedestrian traffic.

2

3
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Where the construction traverses small-
holdings that house farm animals, the cor-
ridor will be fenced off to prevent access by 

animals. Where blasting of rock is necessary, 
special attention will be given to affected 
residents who have pets, such as horses, so 
that they can relocate these animals tempo-
rarily to minimise trauma and panic.

Where construction traverses residen-
tial and developed areas, for security and 
safety reasons the contractor has to ensure 
that no labour is housed where construc-

tion is taking place. To mitigate the impact 
on residents, it is envisaged that, gener-
ally, no construction will take place on 
saturdays, sundays and Public Holidays. 
no work will take place after 18:00 unless 
it is necessary for safety reasons.

The pipeline traverses some areas that 
are environmentally sensitive and in these 
cases the construction corridor will be 
restricted to a narrow width to minimise 
its environmental impact. The project 
team has engaged environmental special-
ists to identify sections that are sensitive 
from a biodiversity and heritage point of 
view. special measures are in place to deal 
with endangered plants, animals and sites 
of historical interest that need to be pre-
served. The rehabilitation process requires 
that endangered plant species be rescued 
ahead of excavation works and replanted 
once the construction activities in the area 
have been completed. similarly, where red 
Data species are encountered, the pipeline 
routes are deviated wherever practically 
possible to preserve these species. 

ConClusion
once this project is complete, it will boost 
the reliability of potable water in the 
Western Areas and alleviate the interrup-
tions of service to consumers in the region.

The client, the engineers and the 
environmental professionals involved in 
this project are acutely aware that under-
taking construction works of this mag-
nitude through residential, commercial 
and farming areas, such as Drummond, 
Hillcrest, gillitts, Kloof, Wyebank, new 
germany, ntuzuma and Tshelimnyama, 
will inevitably have a significant impact 
on residents, businesses and commuters, 
and all practical measures are being taken 
to mitigate the extent of disruption and 
inconvenience.  

4  The pipe yard and site office in Camperdown
5  Claire Blanche, lead environmental scientist 

for Knight Piésold Consulting, in front of a pipe 

with a diameter of 1,4 m which will be used in the 

Western Aqueduct project
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Text Amanda Gibberd 
Director: GAUGE 
info@gauge.co.za 
012 343 1941 / 082 349 7703

Tsamaya sentle: go well
THE nuMbEr oF pedestrian fatalities in south Africa is a very 
disturbing statistic. in 2008, 5 272 pedestrians (0,01% of the 
population) were killed simply attempting to cross the road or to 
use a pedestrian walkway. At least 50% of fatalities were people 
between the ages of 20 and 54. These people were of prime 
working age, with families to support, whose principal means of 
income generation was skilled labour. There is every reason to do 
more to end preventable fatalities in this age group.

A universal design approach to the built environment is to 
accommodate people with disabilities and people with other 
access needs. Moreover, if vulnerable pedestrians are accommo-
dated, all pedestrians are accommodated. This approach can be 
used successfully to reduce pedestrian fatalities. 

The south African bureau of standards (sAbs) has recently 
adopted an Australian standard on the use of tactile ground 
surface indicators (Tgsis). The new standard is SANS 784: 2008 
Design for Access and Mobility – Tactile Indicators. Tgsis were 
evolved for people who are visually impaired so that the environ-
ment could make a greater amount of information available to 
them, thus providing them with a better sense of orientation and, 
most importantly, a means of locating hazards. 

When Tgsis are included in the designed environment, 
people with disabilities are able to utilise it in the same way as 
non-disabled people. However, due to the habit of people who 
are not visually impaired to be preoccupied with their own af-
fairs and to pay less attention to where they are going, the use of 
Tgsis has gained wider application as a safety warning and in-
formation feature for the public as a whole. Even those endowed 
with 20/20 vision have a tendency not to use them.

What are tgsis?
Tgsis are raised tactile nodules. Each nodule has an embossed, 
not an engraved, profile. The nodules must be durable, slip-

resistant and of a significantly different contrasting colour to the 
surrounding area so that they are easy to see. The specification 
adopted by south Africa from Australia is based on careful re-
search which included people with disabilities. 

The resultant design of the nodule means that it is detect-
able by people with visual impairments, underfoot or by using a 
guidance cane. However, people with mobility impairments, in-
cluding people using wheelchairs and parents using pushchairs, 
require a surface that will be easy to move over and that does not 
jolt, tip or trip the user. incorrectly designed Tgsis that do not 
meet the sAbs standard are undetectable by people with visual 
impairments, slippery or very painful to move over as the profile 
and quality of the nodule is flawed.

The south African (and Australian) system has two distinct 
designs of tactile nodule. They are placed at specific locations 
in relation to a hazard. by this method they provide clear, 
consistent and precise information to pedestrians about their 
environment. The nodules can be either integrated or discrete. 
integrated units are produced as a paver, whereas discrete units 
are separate tactile nodules inserted into the actual surface that 
requires them. Discrete units require a higher degree of colour 
and luminance contrast. This is described later in the article.

Historically, the only formal application of any surface dif-
ferentiation in south Africa has been at road crossings. Certain 
provinces have adopted the use of a form of paving with a dif-
ferentiated textured surface, known as the bubble ramp, which is 
commonly applied in cities on the slope of kerb ramps. 

The design and placement of the bubble ramp is dangerous 
for a number of reasons. it is made of wet-cast concrete, which is 
slippery when wet and breaks easily. The profile of the so-called 
bubbles does not enable people with visual impairments to locate 
them effectively with their feet or a guidance cane, and is uncom-
fortable for people using wheelchairs to move over.
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Finally, the placement of the bubble ramp is usually incor-
rect: the textured surface completely covers the slope of the kerb 
ramp. it cannot act as a warning of the road ahead as, presuming 
the user can locate the kerb ramp, he or she does not know ex-
actly where to stop. A correctly designed and fitted Tgsi should 
be placed at a specified distance before the hazard so that it ef-
fectively acts as a warning.

There is no substitute for the design of the new Tgsi, which 
is why the sAbs will not recognise the use or placement of the 
bubble ramp, why its use must be discontinued and why those in 
use should be replaced as soon as possible with Tgsis that con-
form to the new standard.

The continued use of the bubble ramp is in contravention 
of the legal requirements of the Promotion of Equality and 
Prevention of unfair Discrimination Act (no 4 of 2000). This is 
explained at the end of this article.

loCation
The new standard provides comprehensive guidance on where 
Tgsis should be installed, and the application is far wider than 
simply as warnings at pedestrian crossings. it specifies the 
types of material that should be used and the standards for test 
methods that apply to these materials. Finally, the standard 
provides information on how Tgsis should be installed at the 
specified locations.

The standard indicates that the warning profile should be used:
at a railway, tramway, light rail platform, bus/tram/light rail  N

stop or passenger ferry wharf
on the level transition between pedestrian areas and carriage- N

ways, where the motorist’s vision is limited
before escalators and travelators N

before steps, stairs and ramps N

before kerb ramps N

where any hazards exist that have less than 2 000 mm clear- N

ance in an accessible open space with no clearly defined acces-
sible route (e.g. at wall-mounted objects such as fire hose reels 
or drinking fountains)
at a change in direction of directional indicators N

Tgsis with a warning profile act as a rumble strip. When the 
hazard warning is placed on a sidewalk at a specified distance 
before the safe place to cross a road, for example, users are in-
formed of the road’s imminent presence, can slow down and then 
prepare themselves to cross safely. 

Tgsis with a directional profile act as a flash path. They are 
placed so that they lead all building users from the entrance 
to a station to an information point or to the ticket office, for 
example. They can lead someone with a visual impairment to 
the location of braille signage or to where the person can obtain 
assistance from building support services. 

Together, these two profiles can effectively guide a person 
with a visual impairment through an open space and around all 
the possible obstacles elsewhere in the environment. 

installation
Tgsis must form a path of travel that is of a specific width. if 
the path is too narrow, a person can stride over it. if it is too 

1  SANS 784-compliant nodule
2  Ineffective, broken bubble ramp

3  Correct SANS 784 TGSIs
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wide, the information on the direction of the path is unclear. 
The prescribed width of Tgsis along the direction of travel is 
300-400 mm and 600-800 mm where they are located at right 
angles to the direction of travel.

The warning profile should be installed over the full 
width of the continuously accessible path of travel and per-
pendicular to the angle of approach to the hazard. it should 
be set back 300 mm from the hazard itself (600 mm on a sta-
tion platform or wharf) before the actual hazard is encoun-
tered, including on the landings of stairs and on ramps where 
both handrails are not continuous.

The directional profile should be placed at a minimum of 
300-400 mm along the continuous path of travel. Where it 
needs to be detected by a person approaching at an angle, it 
should be placed at a minimum of 600-800 mm.

The surface into which Tgsis are fitted has to be correctly 
prepared. it has to be level prior to any prescribed slope, such 
as a kerb ramp or ramp. if Tgsis are fitted unevenly, they will 

not be negotiable by people using wheelchairs or other mo-
bility aids, or by small children.

evaluation
The materials identified in the standard for use in the manufac-
ture of Tgsis are, in the main, synthetic rubber, ceramic tiles 
and masonry or segmental pavers. There are three critical factors 
that relate to any of these materials:
1.  Slip-resistance. The Tgsi should be safe in both dry and wet 

conditions.
2.  Durability. The Tgsi should last for the same length of time as 

the surrounding surface. 
3.  Colour and luminance contrast. The presence of the Tgsi 

should be emphasised for people with partial or full sight.
some test methods in the standard are described in other refer-
enced south African standards, but for other critical factors there 
are no south African equivalents. in cases such as this, the sAbs 
advises that associated Australian standards should be followed 
until an equivalent south African standard becomes available.

slip-resistance
it is important in all locations to consider materials that will 
provide adequate slip resistance for Tgsis in wet and dry 

4  The use of TGSIs on stairways
5  Guiding the user

6  Fitting TGSIs
7  Close-up of final layout
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conditions. Particular attention should be paid where there 
is a transition from the outside to the inside of a building or 
transport facility, such as at entrances to buildings, on plat-
form edges, on stairs or travelators or at the top and bottom of 
stairs and ramps. 

sAns 784 does not include slip-resistance standards for syn-
thetic rubber, ceramic tiles and masonry surfaces. Metal nodules 
are occasionally used for discrete Tgsis but should be very care-
fully specified since it is very difficult to provide a metal surface 
with adequate slip-resistance. 

rubber surfaces are partially covered in sAns 1042: 2006 
(Polymer floor dressings). This standard refers to a water-based 
polymer floor dressing that is suitable for the slip-resistant treat-
ment of rubber surfaces. However, a floor dressing is not as effec-
tive as a rubber surface with integrated slip-resistance as it wears 
off, or is in fact scrubbed off during cleaning.

The test methods for ceramic tiles are covered by iso 
10545-17, which provides a series of test methods for their fric-
tion coefficient. These are the Dynamic slider, static slider and 
inclined Platform test methods. no value is given for an accept-
able slip-resistance factor.

The Australian standard As 4586: 2004 covers the recom-
mended test methods for surfaces on which Tgsis are to be 

placed. Test materials are provided with a classification that 
relates to a floor friction tester average (mean) value. The test 
material complies with the standard if it meets the mean value 
according to its classification. 

The slip-resistance of Tgsis should be tested by one of the 
following tests:
1. Wet Pendulum 
2. Dry Floor Friction 
3. A combination of (1) and (2)
4. Wet/barefoot ramp 
5. oil-wet ramp 

durability
synthetic rubber, ceramic tiles, masonry units and segmental 
pavers have characteristics that should comply with a variety of 
different standards.

Synthetic rubber should comply with sAns standards. 
The durability of vulcanised rubber or thermoplastic is deter-
mined by the tear strength of small pieces, governed by sAns 
10034-1 and sAns 10034-2. sAns 10037 governs the deter-
mination of stress-strain properties, and sAns 10048 the 
determination of hardness. sAns 11431-1 and sAns 11431-3 
describe a method for determining resistance to cracking in 

8
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external environments (ozone, temperature and ultraviolet 
light) and sAns 11817 describes the methods for evaluating 
resistance to the action of specified liquids.

Ceramic tiles should comply with iso 13006: 1998, which 
covers a variety of factors, such as dimension and surface 
quality, strength, water absorption, resistance to abrasion and 
chemical absorption.

Masonry units and segmental pavers are not covered by a 
south African standard. The Australian standard referred to in 
sAns 784 indicates that masonry units should have an uncon-
fined compressive strength of at least 3 MPa for cored units and 
2,5 MPa for solid units. segmental pavers should have a charac-
teristic breaking load of at least 2 kn. 

This should be verifiable by a certificate of compliance in 
line with the test methods in As/nZs 4456: 2003. These test 
methods are based on a characteristic value of a sample of a 
lot. An acceptable standard deviation from the characteristic 
value (cv) is given as:
cv + 1,65 s  (where s is the unbiased standard deviation. The unbi-

ased standard deviation can be taken as 0,15 x mean)

Colour and luminance contrast
People with partial sight, as well as those with full sight, use 
contrasting coloured surfaces to gain information about their 
environment. This is applied in the specification of Tgsis 
to guide people to a safe place to cross a road, or to show 
someone how to find the reception area of a building. For 
colour contrast to be effective to people with both partial and 
full sight, the limits for people with partial sight are used, so 
that people with full sight are automatically included.

Effective colour and luminance contrast is affected by three 
factors:

The light reflectance value (lrv) of the Tgsi with its adjacent  N

surface
The surrounding lighting (lux) levels and variations in these  N

during the day and at night
Weathering of surfaces, weather conditions or other factors  N

that affect the condition of the surface
A colour is defined by its hue and chroma. south African stand-
ards provide limits on these factors in sAns 1091: 2004 and 
sAns 7724: 1984. The lrv of both the Tgsi and its surrounding 
surface should be tested using the test methods specified in 
sAns 784. There are two test methods. 

The first method presumes foreknowledge of the degree of 
luminance contrast of the Tgsi and its adjacent surface. The dif-
ference is calculated as follows:
C = (y2-y1) / 0,5 (y1+y2) = 0,30 
C = (y2-y1) / 0,5 (y1+y2) = 0,45 or = 0,60 
for integrated units and at least for discrete units, depending on their 
design where y2 is the darker surface and y1 is the lighter surface.
This is illustrated in Figure 9.

The second method is to use a colorimeter or 
spectrophotometer with at least a 1˚ measurement area, 
corrected to approximate the CiE 1931 standard observer. 
The method for testing both the Tgsis and their surroundings 
is laid out in the standard, along with specific methods of 
reporting the findings. in addition to the actual lrv of the 
Tgsis and the surroundings, a standard report should include 

8  Australian pavement Tacpave
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a full description of the surface and the instrument used in the 
test, the location of the site, the measurements of the Tgsis, 
a description of the light source and the resulting luminance 
contrast. reference must be made to the test method used.

ConClusion
guiding members of the public with disabilities in the use 
of space and providing a means for them to circumnavigate 
hazards is now a legal issue. in line with the un Convention 
on the rights of People with Disabilities, the amendment of 
Part s of the building regulations (Facilities for People with 
Disabilities), effective from 1 october 2008, contains the fol-
lowing requirement:

“Any commonly used path of travel shall be free of obstacles 
which limit, restrict or endanger the travel of persons with 
disabilities, or which prevent persons with disabilities from ac-
cessing the facilities provided in the building and the presence of 
such obstruction shall be made evident in a suitable manner to 
persons with impaired vision.” (s2(1)(d)).

This is a direct legal reference to the obligation in the 
Promotion of Equality and Prevention of unfair Discrimination 
Act (no 4 of 2000) which states that:

“no person may unfairly discriminate against any person on 
the grounds of disability, including: 
1.  Denying or removing from any person who has a disability, any 

supporting or enabling facility for their functioning in society
2.  Contravening the code of practice or regulations of the 

south African bureau of standards that govern environ-
mental accessibility

3.  Failing to eliminate obstacles that unfairly limit or restrict 
persons with disabilities from enjoying equal opportuni-
ties or failing to take steps to reasonably accommodate the 
needs of such persons.” 

Associations supporting people with visual impairments are 
dedicated to finding out why builders and developers, and 
organisations supplying services, are not willing to include 
Tgsis. Court cases will certainly follow. A far simpler ap-
proach would be to choose to install Tgsis from the concept 
design phase for new projects and within existing infrastruc-
ture; these must conform to sAns 784 and it must be en-
sured that they are fitted correctly. in addition, the inclusion 
of Tgsis and other environmental features in potentially haz-
ardous or confusing situations forms part of a comprehensive 
package of measures that will allow more people to move 
around more often, with greater ease and safety.

gAugE is running a nationwide series of CPD-accredited 
courses in october 2009 on the application and instal-
lation of Tgsis. The courses will be run by gAugE and 
the Pretoria institute of Architects (PiA) together, in 
conjunction with Disability and safety Audits Australia, 
the south African national Council for the blind and the 
south African bureau of standards. Details can be found 
on gAugE’s website (www.gauge.co.za), or contact the PiA 
(012 346 1051 / 012 346 8438, or admin@pia.org.za, or  
www.pia.org.za).
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LIMITS FOR LUMINOUS REFLECTANCE

LUMINOUS REFLECTANCE OF SURROUNDS

NOTE: Luminous re�ectance of TGSI must lie above upper line or below lower line appropriate to the type of TGSI 
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B O O K  R E V I E W

demystifying integrated  
Water resources management

bETTEr MAnAgEMEnT of the water 
cycle is crucial if the world is to meet key 
challenges such as feeding its growing 
population and reducing poverty, meeting 
water and sanitation needs, and pro-
tecting vital ecosystems, while adapting to 
climate change.  The approach known as 
integrated Water resources Management 
(iWrM) is generally accepted, but poorly 
understood, even within the water sector.

The editors, robert lenton and 
Mike Muller, and the contributors that 
they have inspanned, are well quali-
fied to explain.  lenton is chair of the 
Technical Committee of the global Water 
Partnership, and a former Director of 
the sustainable Energy and Environment 
Division of the unDP.  Muller, a Fellow of 
sAiCE, is well known to all in the south 
African water sector – he is a former Dg 
of the Department of Water Affairs and 
Forestry, and currently visiting professor 
at the university of the Witwatersrand 
(and frequent columnist on water issues 
in Business Day and other publications).

The editors recognise the need for 
practical guidance, rather than theoretical 
constructs. using well-written and il-
lustrated case studies therefore, they set 
out to "demystify" iWrM.  They show 
that iWrM is not a "prescription" of "in-
struments" (such as management plans, 
technical support, regulation, economic 
incentives, communication) that must 
be adopted by water and development 
professionals.  rather, they say, it is an 
approach that will help the choice of the 

INTEGRATEDWATER RESOURCES
MANAGEMENT IN PRACTICE
Better water management for development

EDITED BY ROBERTO LENTON
AND MIKE MULLER

‘This book is a must-read for students, scholars, and practitioners of sustainable development. . . .
It is much more than an excellent text on water management. The book illustrates the power, and
challenges, of systems thinking in combining economic, social, and environmental objectives. . . .
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instruments that would be most useful in 
given circumstances and at a given point 
in a country's development.

indeed, the main lesson learned 
from the 12 case studies presented is 
that successful application came not 
by applying some formal version of 
iWrM (in few of the examples was the 
approach taken called "iWrM"), but by 
developing appropriate strategies based 
on straightforward concepts.  Each case 
study is concluded with a useful sum-
mary of lessons learned.

of specific interest to south African 
readers will be the chapter on the evolu-
tion of our water management in the 
context of iWrM. broader political 
change, says Muller, can create important 
opportunities to improve water manage-
ment – and the reform is more likely to 
be successful if it is sequenced to address 
social objectives at an early stage, in 
order to garner political support for more 
complex economic and environmental 
reforms.  Perhaps controversial is his 
conclusion that the process has largely 
been successful, although he recognises 

that implementation is proving to be 
more difficult than was anticipated, partly 
because of what he refers to as "erosion of 
institutional capacity".

Many of the case studies put "tra-
ditional" water managers and water 
management back at the centre of the 
picture from which they have often been 
marginalised, and also show how the 
"soft" management approaches associated 
with iWrM can be integrated with the 
"hard" infrastructure-focused approaches.  
The case study of the yangtse river, site of 
the Three gorges scheme, illustrates that 
point.  Whereas the case study authors 
do not respond to many of the criticisms, 
especially of environmental harm and 
people displacement, they argue that in 
this and other cases social and economic 
life is more secure than it would other-
wise have been.  (in this case, "the benefits 
of .… flood control [can be offset against 
the] .… massive relocation of people".)

The conclusions in the final chapter 
about what constitutes good iWrM and 
what outcomes can be expected, are of 
special interest.  so, too, is the emphasis 

throughout the book that good manage-
ment will only be achieved if the water 
managers leave their comfort zones and 
engage with the challenges facing actual 
and potential water users.

At the very end of the book, the edi-
tors write that the world need not face a 
water crisis if it manages its limited water 
resources wisely.  "The potential crisis is 
a real one, but it is a crisis of poor water 
governance not of water scarcity." 

Published by earthscan
March 2009
Pages 248
isbn 9781844076499

Kevin Wall 

kwall@csir.co.za

Of specific interest to South African 
readers will be the chapter on the 
evolution of our water management 
in the context of IWRM
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W E S T E R N  C A P E

Text Neil van Rooyen 
Director: TT Innovations (Pty) Ltd 
neil@tt-innovations.co.za

Drilling is thrilling 
TrEnCHlEss TECHnology is cur-
rently making significant contributions 
to the construction sector. one of the 
most popular and widespread applica-
tions of this innovative technology is 
horizontal directional drilling. 

With the introduction of directional 
drilling into south Africa, complex 
pipeline installations – similar to 
international trends – were widely an-
ticipated. However, for various reasons, 
these did not occur. instead, smaller, 
less risky projects became the norm. in 
2006, TT innovations, a specialist con-
tractor in the field of trenchless tech-
nology, purchased its first drill rig, with 
the expectation of providing specific 

1

2



solutions for this segment of the drilling 
market, focusing on larger installations.

one of the recurrent issues faced 
by the drilling fraternity is the capital 
outlay associated with the purchase of 
equipment and tooling, often making 
the implementation of this technology 
too costly for the local market. in the 
Western Cape, drilling contractors are 
further plagued by a range of varying 
soil conditions, each requiring a tailored 
mix of down-hole tooling and drilling 
f luids. Fortunately, with the introduc-
tion of larger rigs and more meticulous 
drilling f luid compositions, the tide 
seems to be turning, with larger, longer 
bores being undertaken. The following 
are some of the notable projects under-
taken in the Western Cape in recent 
times. Drill rig designations are indi-
cated in brackets.

CaPe toWn international airPort 
– 315 mm diameter installation 
(vermeer d20x22 drill rig)
in February 2008, a 315 mm diameter 
HDPE water main was installed under one 
of the taxiways at Cape Town international 
Airport. The installation spanned a length 
of 162 m at a depth of approximately 1,5 m. 
sandy soil conditions, a calcrete layer and 
zero tolerance for failure did little to deter 
the drilling team, who duly completed the 
project in five days.
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1  & 2  Installation at Cape 

Town International Airport
3  & 4  Laying of stormwater pipelines 

across Lansdowne Road in Phillipi
5  & 6  Pipes being laid under 

the Berg River at Velddrift
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lansdoWne road, PhilliPi  
(vermeer d20x22 drill rig)
Also during February 2008 two parallel 
450 mm diameter stormwater pipelines 
were required across lansdowne road in 
Phillipi. The installation length spanned 
42 m at a diagonal angle across the road, 
with a maximum depth of 4,5 m being 
achieved. installing a pipeline of this 
size and parallel configuration involved 
a technical and complex drill. Critical 
gradients and adjacent services further 
complicated the matter. it is general 
practice for graded drills that the pilot 
bore is plotted and assessed to determine 
whether it is satisfactory and within toler-
ance. once both pilot bores had been ap-
proved, the installation commenced and 
both pipelines were successfully installed 
at a 1 m centre-to-centre distance.

To add value, a crawler camera 
equipped with an inclination sensor is 
deployed (down the pipe) and used to 
plot the installed pipeline’s gradient in 
order to compare it with the pilot bore 
data. unfortunately, a “dip” in both pipe-
lines at approximately the same location 
required corrective action. A 4,5 m deep 
excavation of the last 5 m of the pipeline 
length was undertaken to rectify the 
gradient. Fortunately, this section was on 
the edge of the traffic stream and rectifi-
cation was done fairly unobtrusively. it is 
unusual for a pipeline to deviate from the 
initial pilot path during installation. The 
excavated material, however, indicated a 
highly porous organic soil composition 
at that particular point, which proved 
rather unstable under drilling conditions 
(resulting in poor load-bearing char-
acteristics when disturbed), unlike the 
in situ sandy soil which, despite a high 
water table, proved more stable. 

velddriFt river Crossing (vermeer 
d20x22 & vermeer d36x50 drill rigs)
The West Coast town of velddrift and the 
berg river set the scene for the next chal-
lenging encounter. After much effort and 
perseverance, two sets of 2 x 160 mm duct 
clusters were installed under the berg 
river, reaching a maximum depth of 9 m 
below the water level, with the installa-
tion length measuring 168 m. The water’s 
salinity, which counteracts drilling fluid 
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7  & 8  Replacement of a water main 

pipeline under the Diep River at Table View
9  & 10  Four main roads had to 

be crossed at Alphen Hill 
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properties, along with a range of varying 
and largely unknown soil compositions, 
provided almost insurmountable chal-
lenges; consequently, the project exceeded 
the estimated completion time and 
budget. important lessons were learnt 
regarding specific drilling fluid require-
ments for extreme conditions such as 
these. A comprehensive geotechnical 
investigation would have assisted the 
contractor greatly in making a reasonable 
assessment of the risks and ensuring a 
specific and calculated drilling fluid de-
sign, negating the need for costly trial and 
error. The project was completed at the 
end of May 2008.

dieP river – table vieW  
(vermeer d36x50 drill rig)
Having tasted success with the previous 
river crossing, the team once again un-
dertook the challenge of a river crossing. 
in the Diep river at Table view, with 
its minimal summer flow, there was a 
leaking 300 mm diameter AC water main 
which required urgent replacement. site 

conditions clearly dictated the use of a 
trenchless solution for this replacement. 
The local authority duly commissioned 
the installation of a 315 mm HDPE pipe-
line spanning 220 m, at an approximate 
depth of 4 m below the natural ground 
level. As standard practice, the pressure 
pipeline was welded into a continuous 
length and tested prior to installation. 
The installation was successfully com-
pleted in mid-March 2009, having taken 
approximately three weeks, albeit with 
a few hiccups and delays along the way. 
At present, this is the longest length of 
pipe installed by the contractor using 
horizontal directional drilling. important 
lessons learnt from previous drilling fluid 
compositions allowed a more technically 
sound approach to this fluid design and 
ultimately proved invaluable to the suc-
cess of this project.

alPhen hill drilling  
(vermeer d36x50 drill rig)
More recently, a civil contractor re-
quired the installation of a 500 mm 

HDPE pipe sleeve at four locations, 
crossing various main roads, including 
the busy M3 in the Constantia area. 
The four crossings were successfully 
installed, with the longest length being 
72 m. installation depth varied ac-
cording to the site topography, ranging 
from 1,5 to 6 m measured to the top of 
the pipe relative to the natural ground 
level. Favourable ground conditions 
allowed a fairly hassle-free installa-
tion in this case and the project was 
completed in mid-May 2009. At present 
this is the largest diameter of pipe 
installed by the drilling contractor. in 
similar conditions, pipe installations in 
excess of 600 mm in diameter could be 
achieved. 

ConClusion
With ever-increasing demands to 
install, maintain and improve un-
derground infrastructure, trenchless 
technology offers an excellent solution, 
being efficient, environmentally friendly 
and non-disruptive. 

10
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Text David Beer 
CMA 
bigsky@ibi.co.za

Cape town’s first major
permeable paving project completed

PErMEAblE ConCrETE block paving 
(PCbP) scored its first major success in 
the Western Cape when it was selected 
for a water attenuation project at grand 
Parade in central Cape Town. This historic 
square has been accepted as the official 
public viewing site for the 2010 World Cup 
soccer tournament by the Federation of 
international Football Associations (FiFA).

The project entailed removing an 
asphalt surface and relaying the entire 
square with concrete block paving (CbP). 
Most of the ±20 000 m² project involved 
the use of conventional concrete block 
pavers, apart from a ±5 000 m² strip at the 
bottom end of the square which has been 

surfaced with a PCbP system. The PCbP 
strip has more than sufficient infiltration 
capacity to handle the stormwater run-off 
of the entire square.

Permeable paving was chosen as the 
most suitable means of stormwater rain 
attenuation, as other systems such as 
catch pits or ponds were deemed unsuit-
able for controlled water dispersal by 
the Cape Town City Council’s spatial 
Planning and urban Design Department.

The project entailed laying conven-
tional pavers and Aquaflow permeable 
paving blocks in colour-demarcated 
squares of 25 000 pavers to each 
square. The pavers, which measure 

220 x 210 x 80 mm, were supplied in three 
colours – sandstone, burgundy and dark 
charcoal – by Concrete Manufacturers 
Association (CMA) member, inca 
Concrete Products (Western Cape). 

inca manufactures Aquaflow perme-
able paving and sustainable urban drainage 
system (suDs) blocks under licence to 
the british CbP manufacturer and suDs 
design company, Formpave. Fellow CMA 
member, Concor Technicrete, jointly holds 
the Aquaflow rights to the rest of south 
Africa with inca.

The permeable paving strip comprises 
a subbase layer of compacted in situ base, 
a geofabric cloth laid on it, a 250 mm 

1
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Cape town’s first major
permeable paving project completed

layer of 63/10 aggregate, a 100 mm layer 
of clean 20 mm aggregate and a 50 mm 
top layer of 5 mm aggregate on which the 
permeable pavers were laid. 

The water percolates through this 
base and is removed to the existing flood 
drains via perforated pipes wrapped in 
geofabric. A high water table and a layer 
of clay in the in situ base inhibits the infil-
tration of moisture into the ground.

CMA director John Cairns says PCbP 
has already been embraced by engineers 
and architects in gauteng and KwaZulu-
natal. For example, the Aquaflow system 
has been used on the 13 000 m² parking 
lot of the West Campus of the university 

of the Witwatersrand and on the driveway 
and yard areas of the affordable housing 
development, The reeds, in Fairland, 
Johannesburg.

bob low, technical consultant to inca 
Concrete Products – one of the largest 
black economic empowerment concrete 
suppliers in south Africa – highlights the 

many advantages and benefits to the de-
veloper of this green paving option: 

it minimises stormwater management  N

issues, which simplifies planning.
it puts money in the developer's pocket  N

because there is no need to install 
costly stormwater, water collection and 
detention systems.

1  A bird’s-eye view of the half-completed PCBP project at Grand Parade square
2  Preparation of the subgrade layer prior to the laying of the subbase material
3  A perforated drainage pipe rests on the first layer of geofabric.  

The pipe is wrapped with a protective material to prevent the entry of fines
4  Aggregate 200 mm deep is spread out on the first layer of geofabric
5  Freshly graded aggregate prior to the laying of the second geofabric 

layer, the bedding material and the Aquaflow pavers
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it eliminates collection and detention  N

areas, increasing the effective area that 
can be developed, which also saves the 
developer money.
it lessens the chance of erosion and  N

water seeping into basements.
it has a better appearance, because per- N

meable paving eliminates the need for 
ugly surface run-off measures.
it lowers maintenance costs, because  N

permeable surfaces require fewer 
repairs and need to be resurfaced less 
frequently.
it channels water to the root systems  N

of plants and trees in the vicinity, re-
sulting in healthier vegetation.
it removes pollutants at point. N

it re-harvests water through retention  N

tanking systems – hence water conser-
vation. 
it gives credits on green certification  N

programmes.
The main contractor on the grand Parade 
project was Kaulani Civils south and 
Engineers, and the lead consultant was 
iliso Consulting Engineers. The paving 
was laid by Highland Paving.

 inFo

John Cairns 

011 805 6742

6  The completed permeable paving surface (foreground) on a particularly wet day. The 

effectiveness of the system can be clearly seen in the contrast between the PCBP surface and the 

conventionally paved surface in the background
7  A close-up of the two types of paved surface. The PCBP surface is covered with the sandstone 

block on the right, whereas the conventional paving system is covered with the charcoal and 

burgundy pavers on the left
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S O U T H E R N  C A P E

Text Ian Melville 
Associate: Ero Engineers (Pty) Ltd 
imelville@ero-engineers.co.za

Contract C794.1: Road Upgrade – 
White bridge to Knysna
baCKground
The Provincial Administration of the Western Cape, 
Department of Transport and Public Works, roads 
infrastructure branch, appointed Ero Engineers (Pty) 
ltd to plan, design and supervise this project which 
consists of the rehabilitation, protection and up-
grading of Trunk road 2, section 10 between White 
bridge (54,40 km) and Knysna (59,90 km). 

eXisting road
Trunk road 2, section 10 consists of a single-carriageway road 
with a surfaced width of approximately 7,4 m. The surfaced lanes 
are 3,7 m wide and the unsurfaced shoulders are of varying 
width, generally between 0,5 m and 1,0 m. The road can be clas-
sified as a Class 4 cross-section with gravel shoulders (Figure 1). 

The entire section of road is bordered by Knysna lagoon on the 
south-western side with steep embankments on the north-eastern 

1
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side and is thus situated in a highly restrictive environment. 
The south-western embankment of the road is exposed to 
the water’s edge of the environmentally very sensitive Knysna 
lagoon for approximately 3 km of its 5,50 km length. The 
shore protection along this entire section is currently in a 
poor state of repair (Figure 2).

The current poor condition of the road can be attributed 
to the heavy traffic f low it bears and it is evident that the ex-
isting pavement has reached the end of its structural life and 
that remedial action is required to repair the road surface.

From the results of the traffic counting station at 
sedgefield, the average annual daily traffic (AADT) was es-
timated at 12 500 vehicles per day, of which approximately 
2 000 are heavy vehicles. During December, the average daily 
traffic (ADT) count goes up to approximately 30 000 vehicles 
per day. This level of traffic justifies a four-lane roadway.

design innovation in the neW road
During the Environmental impact Assessment process that formed 
part of the project planning, the public appealed for the avoidance, 
during the construction phase, of unnecessary travelling delays. The 
immediate implication was that the road would have to be widened 
into the lagoon to accommodate two-way traffic. A proposal was 
put forward to the client to consider a Class 2 road with a surfaced 
width of 10,4 m (Figures 3a & 3b).

The Cape nature Department was eventually persuaded to 
approve this approach, due, in no small measure, to the innova-
tive shoreline-protection design proposed by the consultants Ero 
Engineers.

The 3 km shoreline revetment protection consists of a combina-
tion of rock-filled gabion baskets and selected placed rock to protect 
the environmentally sensitive Knysna lagoon embankment from 
tidal and wave action.

in addition, road construction in the environmentally sensitive 
Knysna lagoon area clearly required some extra thought, especially 
regarding contamination of the marine/riverine ecosystems. Ero 
Engineers developed a “turbidity screen” which constrains the con-
tamination inside an acceptable area immediately adjacent to the 
roadworks. As this screen floats on the lagoon’s surface, its effective-
ness is not hampered by the changing tides (Figure 4). 

Finally, safety measures for pedestrians and cyclists were incor-
porated into the final design through the inclusion of a 2,8 m wide 
pedestrian sidewalk with the necessary low-intensity night lighting 
and a dedicated cycle path in both directions (Figures 5a & 5b).

1  Trunk Road 2, Section 10, between White Bridge and Knysna, is a  

Class 4 cross-section road with gravel shoulders
2  The shore protection along the entire section of the road bordering 

Knysna Lagoon is in a poor state of repair
3a  & 3b  Widening of the road – a proposal was put forward to the client 

to consider a Class 2 road with a surfaced width of 10,4 m that could 

accommodate two-way traffic

3a

3b
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5a

5b

4
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ContraCt details
Construction duration
The time for completion is 18 months, inclusive of all special 
non-working days and the contractor’s year-end break (builders’ 
holidays). The contractor (Haw & inglis) has to plan and pro-
gramme the construction sequence for completion within the 
time period specified.

Added pressure has been placed on this contract by virtue of 
its designation as a FiFA World Cup 2010 project, meaning that 
completion must be guaranteed by early 2010.

emerging black contractors
included in the contract documentation is a specific clause 
mandating the participation of emerging black subcontractors 
to the extent of r25 million, which will surely act as a stim-
ulus for the development of local subcontractors. Currently, 
eight subcontractors have been employed in gabion construc-
tion, pipe laying and concrete operations, which augurs well 
for them successfully meeting the contract participation goal 
set in this regard (Figure 6). 

Job opportunities
in support of the design proposals, roads infrastructure branch 
officials were able to increase the labour content of the project 
substantially, which is in line with the objectives of the Expanded 
Public Works Programme.

The contract document specifies that a large number of 
construction activities must be constructed by means of labour-
intensive methods using labourers from within the communities 
residing close  to the site of the works. The contractor also has to 
comply with “minimum tendered labour goals” in order to avoid 
stiff penalties that will be imposed if the contractor does not 
reach these minimum goals.

Currently, approximately 200 local labourers are employed 
and this number will peak at 300, generating a wages payout of 
r14 million over the 18-month contract duration, thus exceeding 
the stipulated labour goal of r12 million.

Each labourer will receive specific training which will enable 
him or her to undertake the work envisaged for the contract, and 
an exit strategy will also be provided for future employment after 
this contract has been completed.

Construction materials
The sourcing of specialised materials required by the contractor 
has been achieved by utilising both public and private initiatives. 
Firstly, the branch has expropriated, on a temporary basis, the 
old red bridge Quarry from which 153 000 m3 of fill and selected 
and crushed subbase will be extracted.

secondly, 42 000 m3 of rockfill and 16 000 m3 of hand-selected 
gabion stone will be acquired from the Denron commercial  

4  “Turbidity screen” which constrains the contamination inside an 

acceptable area immediately adjacent to the roadworks
5a  "Before …………
5b  …………..and after – artist’s impression of pedestrian sidewalk, and a 

dedicated cycle path in both directions
6  Emerging black subcontractors have successfully been employed in 

gabion construction, pipe laying and concrete operation
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quarry situated on the Prince Alfred Pass road just outside of 
Knysna (Figure 7). 

salt river bridges
As a result of the increase in cross-sectional profile, three 
drainage structures needed to be reconfigured to meet the 
new standards. The largest of the salt river bridges will, in 
fact, be totally demolished after it has served its purpose in 
the traffic accommodation process (Figure 8). 

Current status
The contract was awarded to Haw and inglis (Pty) ltd to the 
amount of r120 million, commencing in August 2008.

At present, the bulk of the shoreline-protection works 
have been completed, meaning that the construction of the 
first half of the road pavement on the lagoon side can now be 
completed; the other half of the roadway will be constructed 
after the traffic has been switched across. 

 inFo

Johan Swanepoel 

Resident Engineer 

082 782 7400

7  Denron commercial quarry on the Prince Alfred Pass road outside 

Knysna – source of rockfill and gabion stone
8  Work on one of the Salt River bridges
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G E N E R A L  I N T E R E S T

Text Leon Dison 
disonl@recosa.co.za

introduCtion
on 7 August 1987, 15 days after the 
british Parliament had agreed to the 
construction of the undersea tunnel that 
would eventually establish a direct rail 
link between the uK and France, the sa-
tirical magazine Private Eye expressed an 
opinion on the proposed undertaking:

"All that remains now is to find the 
money: £5 billion. That is the opinion of 
the creative experts of cost-accounting: 
civil engineers, contractors, thumb-suckers, 
and other practitioners in the field where 
art and science meet. These are the people 
who said that the Humber Bridge would 
cost £24.5 million but were slightly out: it 
worked out at £97 billion, and the debt is 
still growing instead of shrinking because 
the tolls don’t even pay the interest. The 
Thames Barrier was costed at £23 million 
and it worked out at £461 million. Chunnel 
is dealing with even bigger numbers."

That somewhat cynical forecast even-
tually came fairly close to the truth: the 
Chunnel (known today as Eurotunnel) 
was completed not only a year late but at 
double the cost estimated in 1987. in fact, 
Private Eye might only have erred in omit-
ting to name other culprits or “thumb-
suckers” on both sides of the Channel: 
planners, statisticians, economic advisers, 
financiers, politicians and high-level public 
servants. The magazine did, however, point 
out the unfortunate fact that a substantial 
number of new projects throughout the 
world – many of them basically large-scale 
exercises in civil engineering – have ended 
up in overruns of both cost and time; these 
were far in excess of original forecasts and 
contract awards.

The object of this article is therefore, 
first of all, to record briefly the histories 
of some major projects, old and new, car-
ried out in south Africa and abroad, and 
secondly, to comment on the phenomenon 
of overruns specifically with regard to 
(i) reasons for their occurrence, (ii) the 
significance of such overruns in relation to 
the benefits they bring, (iii) responsibility 
for overruns, and (iv) whether the civil 
engineering profession needs to change its 
approach on this particular issue. 

unavoidable overruns
Major projects are not completed 
overnight and times for completion 
are normally measured in the order 
of several years. Almost all major cost 
items – labour, plant and equipment, 
materials, fuel – therefore inevitably 
become subject to countrywide inflation, 
and such cost increases are beyond the 
control of project promoters and those 
responsible for implementation. Contract 
awards are, however, based on the costs 
ruling at the time of tender and these 
prices are publicly made known. laymen 
might therefore not understand or realise 
that standard contract conditions make 
provision for separate reimbursement 
of costs created by escalation. A project 
might therefore be completed exactly 
as planned in regard to both time and 
volume of work, but final payment will 
inevitably exceed the tendered sum by 
an amount equal to legitimate monthly 
payments for escalation in terms of an 
approved formula. The high escalation 
rate in south Africa during the late 
1960s, 1970s and 1980s undoubtedly 

contributed to substantial increases in 
final costs, but through no fault of the 
designers or builders. 

in other instances the need for new 
works could arise out of the blue by virtue 
of unforeseen or urgent circumstances 
– flood repairs and military considera-
tions for example. in time of war costs are 
simply ignored. Mulberry Harbour and 
PluTo pipeline were great engineering 
feats and played vital roles in the invasion 
of Europe during World War ll, but it is 
fairly certain that not a soul in govern-
ment or military circles ever had the 
faintest idea of how much those ventures 
cost, nor is it now of any consequence. 

Most ambitious civil projects have, 
however, usually been “engineers’ dreams” 
years ahead of their final implementa-
tion. The concept of a Channel link, for 
example, dates back to a time shortly 
after the end of the napoleonic wars, and 
san Francisco’s bay Area rapid Transit 
(bArT), completed in the 1980s, was 
being contemplated immediately after 
World War ll, about 30-40 years before 
final design and construction.

tyPiCal ProJeCt overruns abroad
Civil engineering dates back to the 
ancient civilisations, and overspending 
might well have posed problems for the 
early Egyptians, Mesopotamians, Chinese 
and Mexicans. information is, however, 
fortunately available on somewhat more 
recent projects dating from the late 19th 
century to the present day. 

The two great canals, suez and 
Panama, typify the phenomenon. For 
instance, and according to the 2006 

major projects and overruns
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brunel international lecture delivered 
by Professor Paul Jowitt, the suez Canal 
“was completed in 1869 with actual costs 
20 times higher than the very earliest 
estimates, and three times higher than 
the cost estimate for the year before con-
struction began”. in charge of the project 
was a French ex-diplomat, Ferdinand 
De lesseps. somewhat similarly, after a 
first failed attempt by De lesseps in the 
late 19th century, Panama Canal was 
built by the usA and its Army Engineers 
and completed only in 1914, seven years 
late and at a cost more than double their 
original estimate. 

The 20th century and a few years 
into the 21st century have produced and 
are still producing further ambitious, 
spectacular and somewhat overspent 
civil engineering works. Among the 
better-known undertakings in Europe, 
America and Asia can be mentioned the 
Eurotunnel itself, bArT in san Francisco, 
Central Artery (big-Dig) in boston, the 
Moscow Metro, Magnitogorsk steel Mill 
in soviet russia and the Three gorges 
Dams on the yellow river in China – the 
last-named probably the largest single 
civil engineering project ever undertaken.

in the usA, san Francisco’s bArT 
and boston’s big-Dig overspent by fac-
tors of 5 and 2 respectively, both projects 
having received their fair share of censure 
(during construction) and commenda-
tion (after completion). The total cost 
and overrun figure for the Three gorges 
Dam in China will probably never be 
disclosed, nor will those of the major 
projects constructed in russia during the 
soviet era. At Magnitogorsk, however, 
robert Conquest relates in The Dragons 
of Expectation that Peter Palchinsky, 
a soviet civil engineer, had correctly 
warned early on that “building the 
world’s greatest steel mill at the site of 
Magnitogorsk iron deposits was unwise”. 
At some time thereafter he was shot by 
the secret police; the reason not disclosed. 

Mammoth building projects, in which 
civil engineering almost invariably plays 
a vital role, are also frequently subject 
to overruns. sydney opera House and 
london’s new Wembley stadium have 
attracted their fair share of adverse pub-
licity in this regard. 

south aFriCan ProJeCts: 1946–2007
in order to cope with industrial and 
mining progress during the past 
60-70 years, many large and important 

schemes have been brought to comple-
tion in south Africa. undertakings of 
the apartheid years include, amongst 
others: large-scale realignment and 
electrification of the railway system; two 
mineral export railway lines from the 
coalfields and the iron mines to eastern 
and western new harbours respectively; 
betterment of all forms of infrastructure 
in south-West Africa (now namibia); 
countrywide construction of blacktop 
provincial and national roads, inter-city 
freeways and urban motorways in major 
cities; major dams, tunnels, pipelines and 
canals, including the lesotho Highlands 
Development Project; numerous coal-
fired power stations plus one nuclear 
power station; military bases; grain 
storage silos; and civil works for sasol, 
iscor and new mines.

Facts and figures on the costs of 
those projects undertaken long ago are 
not readily available, and to enter now 
into the task of delving into government 
or company records would be pointless. 
Furthermore, most state-sponsored south 
African projects differed in one important 
respect from the overseas projects cited 
above. in Europe and the usA major 
projects in the nature of the Eurotunnel 
or bArT were usually awarded to a single 
large company or consortium which as-
sumed responsibility for realisation of the 
entire undertaking – the contract sum 
and completion time being announced 
publicly at the time of award – thus al-
lowing progress, delays and overspending 
to be kept continually under surveillance 
by the press and the public. in south 
Africa, however, with major public 
projects being controlled and supervised 
by relevant technical departments of the 
public service, the policy, wherever pos-
sible and practical, was to split the total 
work into a series of consecutive contracts 
carried out by separate contractors. The 
controlling departments were indeed 
carrying out “major” projects, but their 
separate contracts were of conventionally 
large size, although individually also sub-
ject to extra work and overspending from 
time to time. over the years, therefore, 
total costs in relation to original estimates 
must have shown rather substantial in-
creases, although these were never much 
publicised at the time.

in any event, by virtue of this multi-
contract system, the achievement record 
included: two mineral-export railway 
lines to richards bay and saldanha 

The 20th century and a few years into 
the 21st century have produced and 

are still producing further ambitious, 
spectacular and somewhat overspent 

civil engineering works. Among 
the better-known undertakings in 
Europe, America and Asia can be 

mentioned the Eurotunnel itself, 
BART in San Francisco, Central 
Artery (Big-Dig) in Boston, the 
Moscow Metro, Magnitogorsk 

Steel Mill in Soviet Russia and the 
Three Gorges Dams on the Yellow 

River in China – the last-named 
probably the largest single civil 

engineering project ever undertaken
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bay using scores of well-timed, normal 
contracts under the management and 
supervision of the sAr&H and iscor 
respectively; the 50 km orange-Fish 
water tunnel, likewise contracted out in 
three sections under the Department 
of Water Affairs; and about four or five 
separate contracts issued by the Transvaal 
Provincial roads authority to complete 
the Pretoria-Johannesburg freeway. Much 
of the work on those projects was there-
fore allocated and completed without 
fanfare or much publicity. There is also 
little evidence to show that the total cost 
of projects was ever criticised (if ever 
publicly disclosed) or whether the public 
at large was much interested. Most of the 
“smaller” contracts required extra time 
for completion in any event, but cost esca-
lation would in most cases have provided 
the authorities with at least one adequate 
excuse for overspending. 

Circumstances in south Africa have 
recently changed, however, and the 
country is now starting to employ more 
modern systems for implementation of 
major contracts, generally falling under 
the classification of PPP or PFi (Public 
Private Partnerships and Private Finance 
initiatives). Powerful consortia of contrac-
tors and consultants are formed in order 
to tackle major projects, and the country’s 
restored relationship with the outside 
world has moreover brought back foreign 
participation. bombela, a France-Canada-
south Africa consortium is, for example, 
totally responsible for design and con-
struction of the gautrain, a genuinely 
major project (or megaproject) awarded 
to a single group. in the past such a 
project would have been subdivided into 
a series of smaller contracts. overruns on 
publicised major projects are therefore 
now more liable to come under critical 
scrutiny. 

do overruns matter?
Complaints and criticism of overruns 
by the public and media usually emerge 
when it is too late to rectify the problem. 
nevertheless, the performance of major 
projects subsequent to their completion 
might give some indication of the dangers 
of over-early negative assessment of their 
value and benefits. 

Considering the performance of some 
foreign projects:

neither discussion nor argument  N

is required to justify the benefits 
brought to inter-ocean shipping and 

international trade by the building of 
the suez and Panama canals. 
The Eurotunnel, much maligned by  N

many at the outset, has now become a 
preferred mode of Franco-british travel 
for tourists and businessmen, and also 
seems to be emerging (slowly) from the 
debt and financial problems that have 
caused it to run at a loss since its incep-
tion. (Private Eye might now also have 
succumbed to its merits.) 
Despite its quintuple cost overrun, san  N

Francisco’s bArT was hailed shortly 
after completion as one of the usA’s ten 
outstanding civil engineering projects 
of the 20th century. it has already 
expanded its original network by over 
100 km, although continuing to run at a 
loss – in any event a not unusual feature 
of many less-controversial public trans-
port systems.
Citizens of boston are now apparently  N

happy with the outcome of big-Dig, 
despite years of frustration during the 
long and extended construction period.
sydney opera House is Australia’s pride  N

and joy, and a national showpiece. The 
architect (now deceased) was in fact 
dismissed from the project during con-
struction but was re-engaged and re-
instated many years later to undertake 
improvements and alterations.
london has celebrated its first FA Cup  N

final at the new Wembley stadium; 
leaving the architects, engineers, con-
tractors and lawyers to fight out the 
claims and disputes while fans enjoy 
the soccer.

Projects that have been complete fail-
ures are few and far between, and their 
overruns are obviously treated less 
tolerantly. some engineers and other 
experts regard the new Aswan Dam, for 
instance, as an ecological disaster, and 
possibly the same can be said of certain 
dams in south Africa built for political 
reasons, although the latter could 
hardly be classed as major projects by 
today’s standards. Furthermore, refer-
ring back to the apartheid years, a great 
deal of money was spent on expensive 
defence projects that were considered 
necessary at the time but which have 
now either been rendered redundant 
or are being used on a limited scale for 
non-military purposes. otherwise, by 
far the greater proportion of the infra-
structure created in south Africa during 
the latter half of the 20th century has 
fully justified itself. 
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relative resPonsibilities
For the better part of the 20th century 
major civil works were generally financed 
and controlled by public authorities acting 
through their technical departments, but 
the trend is turning towards private en-
terprise (PPi and PFi) so that civil public 
works like the gautrain are often planned 
and financed in partnership between the 
two sectors. The public therefore knows 
the value of the award and is able to com-
ment and criticise in the event of overruns 
in cost and time. other than the politi-
cians who are quite capable of finding 
a scapegoat, it is the technocrats who 
would come under attack. The key targets 
would be (i) planners and economists for 
suspected flaws in their forecasts and fea-
sibility studies, and (ii) civil engineers for 
overruns in time and cost. All the other 
experts and professionals, although party 
to the original concept, might incur far 
less danger to their prestige or status.

Firstly, in the matter of forecasts, it is 
perhaps unfair in the light of the present 
gautrain project to record an extract from 
a study carried out by a group of Danish 
planners and statisticians on the subject of 
patronage forecasts on transport projects, 
road and rail. Their sample covered 210 
projects in 14 nations comprising together 
a total value of us$59 billion:

"We conclude that the patronage esti-
mates used by planners of rail infrastructure 
development are highly, systematically, 
and significantly misleading (inflated). This 
results in large benefit shortfalls for rail 
projects. For road projects the problem of 
misleading forecasts is less severe than for 
rail. But even for roads, for half the projects 
the difference between actual and forecasted 
traffic is more than 20%. On this back-
ground, planners and decision-makers are 
well advised to take with a grain of salt any 
traffic forecast that does not explicitly take 
into account the uncertainty of predicting 
future traffic. For rail passenger forecasts, a 
grain of salt may not be enough."

nevertheless, project promoters have 
little option but to commission profes-
sionals in this field, although it might be of 
benefit, even if expensive, to obtain more 
than one separate and independent opinion.

secondly, in the event of overruns, it 
is the civil engineers in private and public 
sectors alike who are obviously pinpointed. 
nevertheless, even if inflation and general 
increases in costs are discounted, it would 
be naive and rather unfair for critics to 
expect too close a compliance of final 

cost with original estimates on mammoth 
projects. There is a limit to the accuracy of 
prediction of possible contingencies, even 
in the most meticulous of investigations 
into climate, geology and all the other 
physical factors, together with altered 
political and economic circumstances 
that could affect major construction over 
a fairly lengthy period. Engineers will, 
however, have to accept that they “carry 
the can”. it is also possible that at planning 
stages engineers and public officials them-
selves have become less than neutral in 
respect of their pet projects. robert Moses, 
famously and enthusiastically in charge of 
new york’s early freeways, was credited 
with a statement (that he subsequently ve-
hemently denied) that “once the first sod is 
turned, the politicians are committed”.

The technical factors that have to be 
faced on major projects obviously vary but 
are not much different from the factors cre-
ating overruns on less grandiose projects: 
hasty feasibility studies and design; inad-
equate investigations into climate, soils and 
the underground environment; overopti-
mistic cost estimations; awards to low bid-
ders; and inappropriate conditions of con-
tract. The problems inherent in all the above 
factors will obviously lessen with experience 
and the advance of civil engineering science 
and technology, and of techniques of man-
agement and administration of contracts. 
However, major projects will very seldom, if 
ever, run with sewing-machine smoothness. 
Promoters and participants must therefore 
be ready to face up to criticism, complaints 
and even derision, no matter how hard they 
might have tried to avoid the pitfalls and 
mistakes of the past. 

ConCluding remarKs
A few years ago an article in New Civil 
Engineer set out a viewpoint from sir Alan 
Muir-Wood, a former President of iCE 
(institution of Civil Engineers) in the uK. 
He suggested that the civil engineering 
profession should extend the scope of its 
normal inquiries and responsibilities by 
looking not only into the standard issues 
of technical feasibility and costs, but also 
into administrative, social and economic 
problems emerging from construction and 
completion of proposed projects. briefly, en-
gineers should ask “why” as well as “how”? 
The proposal does not, however, appear 
to have evoked much reaction, although 
it is interesting to note that as recently as 
the March 2009 edition of iCE’s New Civil 
Engineer the institution has come out 
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strongly in favour of its not being afraid “to 
make its voice heard on key issues”.

However, as head of a large and well-
known firm of consulting engineers, sir 
Alan must have been very aware of the 
dilemma faced by engineering firms on 
a somewhat different issue – that of sus-
taining their workloads. Does it make good 
sense for the profession to oppose projects 
on any grounds, except purely technical 
ones, and thereby lose opportunities for 
interesting and lucrative consulting com-
missions and contracts? Many engineers 
believe that those decisions rest entirely 
with the politicians, economists and plan-
ners, and furthermore that history shows 
most major projects to have achieved their 
original objectives, even if sometimes rather 
later and at greater cost than planned. 

A current case in point is italy’s 
off-and-on cancellation and revival of 
the proposed bridge across the straits 
of Messina – an enormous, difficult and 
controversial project. some engineers 
believe that the bridge is not required at 
all, while others are planning to build it. 
Each change of government in italy brings 
the issue again to the fore, but if it ever 
does become officially approved, it will be 
built by some giant company or consor-
tium – notwithstanding other priorities 
or economic necessities in italy.

south Africa itself can in fact offer a few 
interesting examples in this regard. During 
the 1948–1990 apartheid years a great deal 
of new infrastructure was constructed in 
the so-called “homelands” and in namibia 
– obviously implemented in order to fulfil 
political objectives. There is no record, 
however, of any consulting practice or 
construction company ever turning down 
opportunities to compete and take part in 
those projects, irrespective of individual 
political persuasions. Justification for par-
ticipation was purely commercial: “if i don’t 
build it, someone else will”. nevertheless, 
and whatever the moral rights or wrongs 
of undertaking the work at the time, when 
apartheid disappeared the newly empow-
ered territories inherited vital infrastructure 
at little cost or effort. Despite varying per-
sonal political motivations, the profession 
and industry asked “how” and not “why”; 
and perhaps they were unintentionally wiser 
than some of the political pundits who had 
opposed the various developments.

in this same connection the early 
history of the Panama Canal records an 
interesting incident. The first contractor 
on the project, Ferdinand de lesseps, had 

decided to connect the Atlantic and Pacific 
oceans via a canal at sea level from coast to 
coast; despite having to traverse extremely 
difficult terrain in the form of a mountain 
range and two rivers. This plan was strongly 
opposed by an eminent French civil en-
gineer, Jodin De lepinay de brusly, who 
advocated a completely different strategy 
that would make use of locks, dams and 
an existing lake in order to overcome the 
geographical hazards. De lepinay set down 
unequivocally that “in order not to burden 
my conscience with unnecessary deaths and 
useless expenditure, i say no”. 

Although De lesseps and his backers 
won the day, they were eventually forced 
to withdraw from the project, according to 
the Encyclopaedia Britannica, because of 
“a combination of bankruptcy, lack of plan-
ning and disease”. The canal was eventually 
completed more than ten years later by the 
united states Corps of Engineers using 
high-level locks and lakes, in full agreement 
(as they always had been) with De lepinay.

The argument on policy at Panama 
perhaps gives a clue to the manner in 
which civil engineers as a profession should 
react to major projects. De lepinay did 
not oppose the concept of building a canal 
through the isthmus, but disapproved of 
the proposed construction method and 
system. When major projects are in the 
offing therefore, and when their anticipated 
costs and proposed construction systems 
are open to debate, civil engineers might 
at least follow the De lepinay example and 
speak up on the issues of proposed building 
and contract strategies. Decisions on even-
tual social and economic viability, however, 
are a different matter. Civil engineers are 
then only one of a whole group of profes-
sionals who would and should be asked to 
contribute to that debate. 

Although the above record is far from 
comprehensive, it has attempted to show 
that the civil engineering profession would 
probably emerge from an examination 
of major projects with something much 
better than a pass mark, both in south 
Africa and abroad. Admittedly, most of 
the projects have overspent their original 
budgets and have required extra time for 
completion, and mistakes of judgement 
might well have been made in both plan-
ning and execution. nevertheless, it is felt 
that a more complete survey would show, 
in the multitude of such projects in which 
the profession has played a leading role, 
that the successes have outweighed the 
failures by a substantial margin. 



IN BRIEF

green gateWays to doha 
IN MID-2005, CAPE TOWN-based precast concrete product licensor 
Terraforce landed their first major contract in Dubai. The L16 block was 
used to curb water erosion on Palm Jumeirah, one the largest artificial 
islands in the world. At the end of that year, Terraforce appointed a 
Dubai-based precast manufacturing company, Consent L.L.C., as exclu-
sive producers of Terraforce blocks in the Persian Gulf region.

Since the successful completion of the retaining walls on Palm 
Jumeirah in late 2007, Consent has managed to secure several other 
contracts, the most recent involving erosion control and landscaping of 
three large interchanges on the Salwa International Highway.

The Salwa Highway is the major arterial connection between Saudi 
Arabia and the coastal capital of Qatar, Doha. All traffic coming into the 
city of Doha, including from the United Arab Emirates, enters via this 
route. The QR441 million project will allow faster commuting for motor-
ists between Abu Samra and Doha. It includes a dual four-lane highway 
with ten major interchanges, three camel crossing underpasses and 22 
Qatar Petroleum culverts. 

At Interchanges 15, 17 and 24, a detail was prepared by design 
engineers of Parsons International Limited, one of the world's largest 
engineering and construction organisations for private industries and 
government agencies, for a series of terraces on the inside faces of 
all four quadrants of the conventional cloverleaf interchanges. Their 

original design, which closely mapped the original ground profiles – 
a series of tapered and curved embankments running parallel with 
the edge of the ramps – called for precast walling. However, after the 
appointed landscaping contractor AG Middle East (AGME) proposed 
the use of the Terraforce L16 blocks based on the successful use 
of the product on Palm Jumeirah, the alternative designs supplied 
by Simon Knutton of Knutton Consulting were accepted. Knutton 
Consulting is a well-established engineering consultancy involved in 
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1  An aerial view of Interchange 24. The terracing on each loop is already visible
2  Overall view of Interchange 24 after rehabilitation



authoring the original design guidelines for concrete retaining block 
walls in South Africa. 

The retaining walls were necessary mainly due to extensive wind 
erosion on the side slopes and to reduce the physical footprint of the 
intersection ramps. The sand materials are so dry and the grading is 
such that side slopes between 1:3 and 1:5 are not uncommon. In ad-
dition, the surrounding area is pure desert: sand, rock and more sand. 
Says Knutton: “The three interchanges chosen for landscaping will 
be the busiest and Ashghal, the Public Works Authority that initiated 
the project, wanted to ensure they are eye-catching and finally, once 
completed, present as colourful oasis-type features on an otherwise 
very boring drive.” Each interchange will be irrigated from dedicated 
underground water tanks holding a minimum of three million litres 
of water each. 

In late 2007, detailed designs were finalised and approved for 
all three intersections, which involved an adaptation to the wall at 
Interchange 17 to accommodate a series of culverts which carry the 
main natural gas pipelines across the desert. Each wall is also intersected 
at certain points by access stairs to allow maintenance staff to move up 
and down the terraces easily.

The wall designs were to undergo one more revisit at a later 
stage of construction. Says Knutton: “As the four loops at each inter-
change were different, the client requested that each interchange 
design be unique. The challenge was for the design to be creative, 
functional (for maintenance), have aesthetic appeal and to maintain 
the structural integrity required. This kind of variation could not have 
been achieved with the precast walls originally proposed.” As a result, 

the walls showcase the remarkable design flexibility that is possible 
with a Terraforce block, by alternating between a flush, round or 
rockface finish, varied setbacks for a featuresque appearance, inte-
grated steps and good plant cover.

A total of 300 000 L16 blocks were budgeted, with the first 
pallets arriving in Qatar at the beginning of 2008. As this was the 
first Terraforce installation in Qatar, the client and consultants were 
anxious to see early results to confirm that their decision to use 
Terraforce was justified. At the first interchange progress was slow, as 
the contracting teams and the excavator operators had to be trained 
by Bryan Newby of Namwall, Terraforce licensee in Namibia. Once 
the walls had taken shape, however, everybody relaxed and was well 
pleased with the outcome. 

Knutton feels that the project was an overall success: “Considering 
that the labour force was made up of at least ten different nationalities, 
and there were sandstorms that lasted six weeks non-stop and tem-
peratures regularly topping 55°C with a humidity of 90% plus, the instal-
lation progressed well within a nine-month time frame. This Terraforce 
installation has impressed and is so successful that the product is being 
considered for another unique project in Doha.”

Terraforce wishes to extend special thanks to Brian Newby of 
Namwall and Jad Sakr of AG Middle East for their hard work and dedica-
tion in ensuring the success of the project.

 INFO

Karin Johns 

karin@terraforce.com
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giant bullFrogs get a home
IN MAY THIS YEAR PETROLEUM giant Total South Africa unveiled a park 
where the near-threatened* giant bullfrog (Pyxicephalus adspersus) can 
live in harmony with the environment and breed to its heart’s content. 
(*Source: The IUCN Red List Categories)

Situated on the N14 at the Total Petroport is Biodiversity Park. 
The Park’s zoning includes a nature reserve which provides a habitat 
for the giant bullfrog and a multitude of other Highveld fauna. Urban 
sprawl in and around Johannesburg has resulted in a dramatic de-
cline of bullfrog populations.

For this reason, Total South Africa launched an environmental 
study to ascertain what impact the development of a Petroport on 
the Nietgedacht site would have. After studying the findings, Total 
commissioned environmental and ecological design and develop-
ment specialists Eco Scapes to establish a nature reserve adjacent to 
the Petroport. 

Eco Scapes’ primary development objective was to integrate the 
site’s former and existing indigenous biodiversity harmoniously with the 
service station operations. This integrated land-use model also enabled 
treated effluent water from the two stations to be recycled back into the 
wetland systems as “fuel” to sustain these ecosystems. 

The Park’s wilderness component is managed as a nature reserve, 
which is critical to the self-sustaining nature of the development. As with 
all of Eco Scapes’ developments, the sustainable environment eliminates 
the need for all irrigation, chemical pesticides, herbicides and fertilisers, 
while benefiting the land user with maximum carbon sequestration and 
secondary fiscal benefits. 

John Masson of Eco Scapes says: “Given that local biodiversity is and 
always will be the foundation of a sustainable future, Total South Africa’s 
adoption of this integrated local biodiversity model within its produc-
tion landscape serves as the blueprint for sustainable business within the 
industry.”

Total South Africa spends millions of rand annually on corporate 
social investment programmes. At the unveiling CEO Jean Denis Royere 
said: “At Total we believe that in order to achieve our goal of being a 
responsible corporate citizen, we must make a sustainable contribution 
to our country, whether it’s people focused, such as our sport develop-
ment initiatives with Unicef, or a contribution to conserving our natural 
heritage for future generations, such as this giant bullfrog reserve. It is 
indeed a privilege for Total South Africa to have been involved in truly 
meaningful environmental sustainability, and to see this project come to 
fruition makes it all the more special. This Biodiversity Park is there for all 
South Africans to enjoy and we invite school children and tourists to visit 
the reserve”.

 INFO

For viewing times phone: 

Total Petroport 

011 460 0397/8

the triPle bottom line For ConCrete 
FOR LARGE STRUCTURES such as long-span, cantilevered and high-rise 
projects, steel-reinforced concrete is the material of choice. Continuous 
research into concrete technology is producing innovations that will 
increase the strength and longevity of structures in future. But what 
about existing structures?

Siegfried Domröse, formerly a researcher at the Polymer Department 
of the University of Stellenbosch, has invented a unique cementitious, 
breathing coating that enhances the physical, environmental and aes-
thetic properties of concrete structures.

BreatheCoat is produced in powder form and, when mixed with 
water and applied to a concrete surface, creates a coating that allows 
internal water vapour to evaporate while preventing liquid moisture 
from entering the substrate. This means that it can even be applied to a 
wet surface to improve curing.



The nano-formation of polymer strands in BreatheCoat leaves 
pores in the surface that allow 11,5 nanometre water vapour mol-
ecules to pass through, but prevent 15,5 nm liquid molecules from 
entering. The efficient drying of the interior of the concrete helps 
to stop rusting of reinforcing rods. This adds to their lifespan and 
safety by limiting the effects of pollution, capillary absorption and 
Fickian-type diffusion, thus preventing penetration and attack of 
steel reinforcing.

Unlike traditional paints, BreatheCoat contains no volatile organic 
compounds (VOCs) which are subject to legislation in many countries, 
so the product is ecologically friendly. This means that it can be applied 
in sensitive natural environments, confined spaces and places where 
people with allergies or breathing problems are present. It is the only 
paint certified by Thales as safe for use in wine cellars where atmospheric 
contaminants are a significant problem. 

Because it is simply and easily mixed with water immediately be-
fore application, BreatheCoat is shipped and stored dry, which reduces 
transport and warehousing costs, logistics and carbon emissions. As it 
is cementitious, it also has insulation and fire-retardant properties. Its 
naturally rough surface has a self-cleaning effect similar to that of rain-
water on lotus leaves. This keeps BreatheCoat-covered surfaces looking 
clean and fresh.

As a locally invented, developed and manufactured product, 
BreatheCoat costs about the same as any premium PVA paint, which is 
the third element of the triple bottom line. Its three advantages are: 

It extends the life and strength of steel-reinforced concrete. N

It is environmentally friendly. N

It is financially viable and economical.  N

A further advantage is that the appearance of the structure is enhanced 
as the colour can be selected to suit the the building or the surround-
ings of the project.

 INFO

www.breathecoat.co.za

PaPer houses – neW design Could 
revolutionise World slums 
A NEW INVENTION DEVELOPED by a German engineer in conjunction with 
various German universities could soon change the face of informal set-
tlements across the globe. It is called the “Universal World House”. These 

prefabricated structures are light, cheap and made of paper. The goal was 
to create a practical, environmentally sustainable and friendly home. 

There is a shortage of one hundred million low-cost houses 
worldwide. In impoverished areas and informal settlements homes 
look similar to each other, usually being rickety metal-roof huts that are 
thrown together on the edges of vast metropolitan areas. They provide 
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rudimentary shelter for those who live there. But if the newly designed 
prefabricated house catches on, the world’s informal settlements could 
get a new look. 

The houses are very labour-intensive to build, but the cost for a 
basic 36 m2 structure will not be more R50 000. This includes shelves, 
beds, tables and benches. The manufacturing machines and raw 
materials for the houses would be imported. Everything else would be 
taken care of by local labour. The German engineer holds the world 
patent for the material used in the construction of the mini houses. He 
copied the idea from nature: it can be seen in the structure of bones 
and timber, as well as in beehives.

The material mimics the honeycomb pattern used in the manu-
facturing of aeroplanes and other products for which both weight 
and strength are important factors. Instead of using aluminium or 
other alloys, these honeycomb pallets are resin-soaked paper proc-
essed to form a thin, light, yet strong panel. The resin in the paper is 
heated up to 200 °C. The product is than pressed into a honeycomb 
panel. A 40 mm honeycomb panel can withstand a dead load of 
17 000 N. The material is an excellent insulator. It is also flexible, 
making it appropriate in areas at high risk of earthquakes.

The standard-type house, called the “African home”, has the fol-
lowing characteristics:

34 m N 2 of living area
150 m N 2 of wall area
50 mm wall thicknesses throughout N

Sleeping space for eight people N

Construction time from time of delivery to site: four hours N

Cost: US$ 5000, which means US$139 per m N 2 
Durability: 40 to 50 years N

These homes are environmentally friendly and 100% recyclable. They 
include all furniture. The designer also calls it an Einbaumhaus (one-tree 
house) as the mass and volume of the standard house is equivalent to 
that of one small tree.

The typical African home has no conventional entrance. Instead 
it has a large top-hanging door panel (used like a garage door) to 
provide inside/outside living for the family. However, in areas where 

the climate is not favourable, a conventional entrance can be created 
which will let light into the house.

There is enough space for kitchen shelves, kitchen tops, bunk beds 
and various benches. A bathroom with shower and basin is part of the 
interior and everything is made out of the same material. Cuttings from 
openings for windows and doors can either be recycled or used for any 
interior furniture. This eliminates waste.

The African Home has a total weight of 800 kg. Without the founda-
tion slab, the structure will only weigh 400 kg.

new construction material has many advantages
The honeycomb material used for the house can expand 50 times more than 
its original volume (volume enlargement 1:50). This means that the raw mate-
rial required for the standard house will be expanded 50 times in volume. 

The honeycomb panel has very high thermal values. Once the 
2–3 mm surface panel is in place, it creates an inside vacuum. This 
reduces energy consumption in the home. A 50 mm panel insulates 
the equivalent of a 500 mm polystyrene panel at about one-third 
of the cost. The panels can be manufactured up to 200 mm thick, 
but in a domestic house a thickness of 40 mm is sufficient. A 40 mm 
panel can take a vertical load of up to 400 tons/m2, which is ideal in 
double-storey homes.

The material complies with all German requirements and has with-
stood all tests as below:

Fire resistant class B N

Lateral wind pressure  N

Thermal insulation N

Acoustic insulation N

Water resistant N

Totally submersible N

Earthquake resistant N

There is a negative image about building with paper – whether it is 
being used as a building component or as a decorative and finishing 
material. However, it is predicted that honeycomb panels will be the 
pioneers of a new generation of construction materials, making con-
struction faster, being more energy-efficient and considerably cheaper. 

The capacity of one factory to produce the honeycomb panels 
is 2 million m2/year which, related to the African Home, means 
1 000 homes a month. The maximum annual capacity of one factory 
is 13 000 homes per year and only unskilled labour is required on the 
building site.

KS Homes Development will be the sole manufacturer in southern 
Africa and is in the process of having the concept and design approved 
by the South African authorities.

 INFO

W Prinz 

021 794 1922 

prinz@iafrica.com

inFraset ConCrete masts rePlaCe 
steel masts in transnet uPgrade
INFRASET INFRASTRUCTURE PRODUCTS is supplying 1 235 pre-
stressed concrete masts to Transnet Capital Projects to replace rusted 
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steel masts on a ±30 km rail link between Mtunzini and Empangeni 
in KwaZulu-Natal. The masts are used to support the electrical over-
head track equipment (OHTE) systems on the line.

The R85 million project is the first leg of a two-phase project 
valued at R270 million. Phase 1, which involves the work on the 
Mtunzini/Empangeni link, was begun in August 2008 and is due for 
completion in April 2010. Phase 2, which is due to commence in 2010, 
will entail replacing steel masts with concrete masts at the Insezi 
marshalling yard in Richards Bay and the Port of Richards Bay.

Unlike steel masts, the 13-m-long concrete masts are not subject 
to rusting and are designed to last well in excess of the 30-year 
lifespan of steel masts. Moreover, they are unlikely to require any 
maintenance during a lifespan which should exceed 50 years.

Both phases also involve the installation of new cantilever equip-
ment in rust-proof 3CR12 steel which forms part of the OHTE system. 

The cavity coring and mast installation work is being undertaken 
by Sanyati Civil Engineering and Construction operating as a sub-
contractor to Transnet Capital Projects. Sanyati’s installation team, 
comprising 17 workers, installs an average of eight masts a day using 
a rail-mounted installation rig.

The foundation cavities are sunk to a minimum depth of 2 m and 
as soon as the masts have been vertically aligned, concrete is poured 
into the cavities. Once the concrete has set to its maximum strength 
rating, a process which takes 28 days, new OHTE equipment can be 
installed.

Transnet Capital Projects site manager Pierre Crocker comments 
that concrete masts were specified for this project not only for their 

durability and low-maintenance properties, but also for their excep-
tional strength. This enables them to withstand high lateral forces as 
well as overloading in the unlikely event of that ever occurring.

Infraset’s railway product manager Sizwe Mkhize observes that 
the concrete masts being supplied for this project are prestressed 
and are strength-rated at 60 MPa. 

“This gives them a high strength-to-weight ratio and excellent 
durability, placing these OHTE masts in a class of their own," says 
Mkhize. 

“The resilience of prestressed concrete masts enables them to 
recover from the effects of a greater degree of overload than any 
other type of mast structural material. And experience worldwide has 
demonstrated that during their lifetime, prestressed concrete masts 
are maintenance free – a major advantage. Unlike other materials, 
concrete suffers no loss of strength over the years as it is resistant to 
insects, fire, rot and corrosion.

“Our masts have an attractive rectangular tapered I-section 
design and are cast in high-strength, high-density concrete with a 
smooth finish. They are functional yet relatively light, and this makes 
them convenient for contractors to handle." 

Infraset masts are manufactured by ISO 9002 accredited factories 
in a wide range of strengths and sizes to fulfil most requirements for 
medium and low-voltage lines. They also comply with Eskom DTC 
0106 and various SABS and Transnet specifications.

 INFO

Sizwe Mkhize 

011 813 2340 

smkhize@infraset.com

Civil Engineering | August 2009 59

1

1  One of the rusted steel masts being replaced by a concrete mast



Civil Engineering | August 2009 61

S A I C E  A N D  P R O F E S S I O N A L  N E W S

Senior doctorate conferred on  
saiCe 2004 president ron Watermeyer
on 12 MAy 2009 the university of 
the Witwatersrand conferred the de-
gree Doctor of Engineering on ron 
Watermeyer, sAiCE 2004 president, for 
his published work Contributions to the 
delivery of infrastructure for the advance-
ment of a changing South African society. 

ron is the fourth civil engineer to 
be awarded such a degree from the 
university of the Witwatersrand. Henry 
oliver (sAiCE 1979 president) obtained 
this degree in 1967 for Multipurpose 
water resources development with spe-
cial reference to irrigation; bob laburn 
(sAiCE 1975 president) in 1979 for A 
treatise on the Rand Water Board with 
specific reference to its responsibilities, 
achievements and policies during 75 
years of operation; and Prof geoff blight 
(sAiCE Honorary Fellow) for Regulating 
the disposal of mine waste and munic-
ipal solid waste in South Africa.

The university has in its history also 
honoured Andrew roberts (sAiCE 1963 
president), Jacques Kriel (sAiCE 1972 
president), Prof Alan Kemp (sAiCE 1991 
president), Francis Kanthack (sAiCE 1913 
president) and Prof Desmond Midgley 
(sAiCE 1968 president) with Honorary 
Doctorates. 

As a civil engineer, ron Watermeyer 

has been at the forefront of infrastructure 
development initiatives in south Africa 
since he started working on soweto’s 
Contractor Development Programme in 
the late 1980s. The work submitted for 
this degree constitutes a record of engi-
neering development of major techno-
logical, economic and social significance 
and covers four themes, namely:

classifying of sites in terms of geotech- N

nical characteristics and building practice
changing construction methods, tech- N

nologies and practices to facilitate socio-
economic development imperatives
aligning procurement systems to reflect  N

societal expectations 
developing poverty reduction responses  N

in the delivery of housing and infra-
structure 

ron’s work has had a major impact 
on the way in which housing and 
infrastructure is delivered in south 
Africa. His site classification system for 
housing developments is applied daily 
by mortgage lenders, housing authori-
ties, builders and engineers. His work 
on procurement is applied in all public 
sector procurement within the con-
struction industry, while his innovative 
approaches to dealing with the social 
and economic aspects of sustainable 

development are widely used on infra-
structure projects. 

The systems and approaches that he 
has developed form the basis of many 
south African national standards as well 
as a series of international standards on 
construction procurement. His published 
work has been extensively cited in inter-
national literature and within the interna-
tional development community. 

ron is a director of the consulting 
firm soderlund and schutte and a trustee 
of Engineers Against Poverty, a uK-based 
organisation which works with industry, 
government and civil society to fight pov-
erty and to promote sustainable develop-
ment. He is a Fellow of three institutions, 
namely sAiCE (south African institution 
of Civil Engineering), istructE (institution 
of structural Engineers, london) and iCE 
(institution of Civil Engineers, london) 
and has over the years received the fol-
lowing professional awards:

best technical paper published in  N

the Civil Engineer in south Africa 
during 1992
best technical paper published in the  N

Journal of the south African institution 
of Civil Engineering during 1995
sAiCE President's Award for merito- N

rious service to the institution and for 
significant ongoing contributions to the 
civil engineering profession (1999)
south African bureau of standard’s  N

2005 standards Development Award 
for exceptional contribution to stand-
ardisation through participation in 
technical committee work
istructE 2009 lewis Kent Award  N

(premier service award) for his role in 
furthering the international perspective 
of the institution, in particular focusing 
attention on appropriate technologies 
in developing countries. 

 Ron Watermeyer, SAICE 2004 president, 

who recently received a senior doctorate 

from the University of the Witwatersrand
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O U T  A N D  A B O U T

saiCe and social media

What is soCial media?
The following two quotes largely define 
social media:

“Social media is the collection of tools 
and online spaces available to help indi-
viduals and businesses to accelerate their 
information and communication needs.” 
(Axel schultze)

“Social networking tools enable people 
to communicate with one another online. 
People can set up profiles, find others with 
similar interests, and then build relation-
ships.  As a direct sales professional, a 
great profile can be the key to that suc-

cessful first impression that leads to a 
long-term relationship and prospects for 
your business.” (Jennifer Fong)

social media, also known as Web 2.0, 
are primarily internet-based tools that 
allow groups to engage in peer-to-peer 
conversations and exchange content, 
share opinions, insights, experiences and 
perspectives, and promote business infor-
mation with one another. one can create 
and communicate with people who care, 
and this is ‘for free’ as there are no signifi-
cant advertising costs involved.

These sites are based on user par-
ticipation and user-generated content. 
They include social networking sites like 
linkedin, Facebook, Twitter, youTube, 
Flickr, or My space; social bookmarking 
sites like Del.icio.us; social news sites like 
Digg or simpy; and other sites such as 
blog-, wiki- or video-hosting sites that are 
centered on user interaction. 

Three social media sites – Facebook, 
Twitter and linkedin – will be discussed 
further in this article.

Facebook
Facebook is an excellent tool for con-
necting or reconnecting with family 
and friends, and developing deeper 
relationships that could be further 

strengthened by face-to-face meetings. 
Facebook’s unique ability to suggest 
friends, based on your information, 
not only makes it easy to connect with 
people you have not spoken with in 
a long time, but also serves to allow 
you to hook up with people who have 
the same interests as you and whom 
you may never have met before. your 
personal profile, along with Facebook 
Pages, gives you a great platform to 
make your business more visible. 

Mark Zuckerberg founded Facebook 
in 2004, together with fellow computer 
science major students and his room-
mates Dustin Moskovitz and Chris 
Hughes, while he was a student at 
Harvard university. Website membership 
was initially limited to Harvard students, 
but was expanded to other colleges in the 
boston area, the ivy league, and stanford 
university. it later expanded further to 
include any university student, then high 
school students, and finally, to anyone 
aged 13 and over. 

According to Mediasource, 
Facebook currently has over 200 million 
users (source: http://www.slideshare.
net/MediaSauce/making-business-
friends-using-linkedin-facebook-and-
twitter-for-business). Though the site is 

“Historically the most powerful 
new mediums have changed the 
way we perceive the world – and 

how we relate to one another. The 
telephone, television and internet 

have done that in ways we are still 
processing. But technology itself 

is neutral. It’s a tool, neither good 
nor evil. It’s all in how we use it.” 

richard strengel, managing editor, Time Magazine
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slowly trending towards an older crowd, 
a large number of the site's over 200 
million users’ median age is 26.

because of its current demographics, 
sAiCE makes use of Facebook to engage 
with sAiCE student Chapters and other 
interested parties who use Facebook. 
sAiCE’s older members will undoubtedly 
find it worth their while keeping up with 
what the younger members are doing, 
especially from a mentorship point of 
view. Join the sAiCE Facebook group 
by linking to www.civils.org homepage 
and clicking on the Facebook link on the 
right-hand side of the page.

twitter
When i first started using Twitter, i 
found it confusing. i had been using 
Facebook for a number of years and this 
‘new’ concept of using only 140 char-
acters to communicate with your ‘fol-
lowers’ did not quite gel with me. being 
a private person in general i wondered 
what purpose it would serve to let my 
followers know ‘what i was doing’. it did 
not make sense until i started thinking 
along the lines of giving my followers 
the ‘bigger picture’. being involved in a 
number of industries (primarily public 
relations, civil engineering, music and 
dance), i started letting my followers 
know what i was up to in terms of the 
more meaningful happenings in my life. 
For example, when it was announced 
that the nelson Mandela bay stadium 
was 100% complete and the soccer 
City stadium upgrade 90% complete, 
i decided to ‘tweet’ about it on my 
Twitter status update. As a result, i got 
@FiFAWorldCupsA and @radio702 
‘following’ me and i now receive their 
updates and gain valuable insight from 
these. i find this real-time informa-
tion beneficial to my job at sAiCE. A 
handy feature on twitter is that one can 
include a link to an ‘outside’ website 
(like www.civils.org.za) so that followers 
can obtain more detailed information if 
they require it.

Twitter was founded by Jack Dorsey, 
biz stone, and Evan Williams in 
March 2006 and was launched publicly 
in July 2006. They have recently added a 
search box that allows users to search for 
a more specific feed. For example, if one 
wants to search for ‘infrastructure south 
Africa’ it brings up the feeds with relevant 
updates for south African infrastructure. 
From these feeds one can select the most 

interesting and ‘follow’ the person or en-
tity that made the update.

Most people who use Twitter are 
business people. This is viewed as a 
better tool for finding people interested 
in joint ventures, business arrangements, 
and preferably free information. Twitter 
language uses # and @ symbols that can 
be confusing to people not using it. it is 
not as popular as Facebook and currently 
has 32 million users (source: http://www.
slideshare.net/MediaSauce/making-
business-friends-using-linkedin-facebook-
and-twitter-for-business), but according to 
general research, it has the biggest growth 
curve of all social media. The median age 
of Twitter users is 31.

linkedin
linkedin comprises mainly professionals 
supporting one another in business. it is 
a great tool for finding potential business 
builders to join your sales team, but if 
you are pushing your products here, you 
are not likely to find much success. you’ll 
have greater success here by interacting 
in the groups and providing value to 
others. instead of ‘friends’ (Facebook) and 
‘followers’ (Twitter), you have ‘connec-
tions’. These connections can ‘endorse’ or 
reference your work, and people who link 
to your profile can see these. A good im-
pression is made by good endorsements, 
and new business opportunities can arise 
through this. like a blog, you can also 
start a discussion within your groups and 
get feedback on various relevant issues.

linkedin was founded in December 
2002 and launched in May 2003, and is 
mainly used for professional networking. 
it has 41 million registered users (source: 
http://www.slideshare.net/MediaSauce/

making-business-friends-using-linkedin-
facebook-and-twitter-for-business), of 
whom 64% are male, and spans 170 in-
dustries. linkedin's CEo is founder reid 
Hoffman who was previously an executive 
vice-president of PayPal.

The linkedin median age is 41. This, 
together with its business focus, makes it 
the most popular social media in the civil 
engineering industry to date. The sAiCE 
Western Cape branch has the most 
advanced group with 54 members (June 
2009). Join the sAiCE linkedin group by 
linking to www.civils.org homepage and 
clicking on the linkedin link on the right-
hand side of the page.
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S T U D E N T  N E W S

SAICE Stellenbosch Student Chapter

What’s in a name?
i ProbAbly sPEAK for many readers 
when i confess that my first reaction upon 
hearing of a “student Chapter” was – 
what exactly is a “chapter”? This remains 
a mystery, even among us Chapter mem-
bers, and raises another interesting ques-
tion – what’s in a name?

sAiCE has been quite active in student 
involvement through the years, even is-
suing student membership free of charge. 
Today there is an evident age gap in the 
civil engineering industry and the drive 
to create awareness of this promising field 
has therefore never been so strong. sAiCE 
student Chapters have consequently been 
established at a number of tertiary institu-
tions across the country.

The stellenbosch Chapter was 
launched last year with the sAiCE 
presidential visit. The goal of the Chapter 

is essentially to accommodate sAiCE 
student members and encourage par-
ticipation in the extramural facets of 
civil engineering and the institution. 
This is an integral part of a rich pre-
graduate learning experience. The 2008 
Chapter, under the leadership of Pierre 
van der spuy, had laid a solid foundation 
upon which we could build further. The 
Chapter is growing quickly and is be-
coming popular among students. 

i am privileged to serve as chairman 
of the Chapter this year. The current 2009 
student Chapter consists of 11 committee 
members, with Dr billy boshoff as our 
lecture liaison person. our goal is to en-
sure an investment in the country’s future 
quality engineers. Much of our efforts 
this year have been devoted to organising 
sAiCE and engineering-based events and 

activities. We are hoping that more light 
might be shed on the engineer’s role and 
responsibility in society, as many students 
long for better perspectives of the industry. 
We as a Chapter are motivated to make 
such knowledge more accessible. 

The year kicked off to a flying start. 
shortly after attending the 2009 presiden-
tial address at Kelvin grove, a colloquium 
was held to promote sAiCE and student 
membership. guest speaker riaan britz 
from Wiehahn gave a lecture on support 
structures. The colloquium was  well 
attended and membership applications 
officially opened. it was also a wonderful 
opportunity to strengthen the relations 
with the existing members.

in late March we organised a visit to 
the Muizenberg Main road rehabilitation 
site. Civils 2000 were contracted by the 
City of Cape Town to do the rehabilitation 
of a stretch of the main road. During our 
visit we learnt of the challenges associated 
with this project – the age of the road, 
unknown underground conditions, the 
high traffic flow, and the close proximity 
of old buildings.

1  SAICE Stellenbosch 

Student Chapter Committee

back row from left: Heinrich van Wijk, Du Toit 

Oosthuizen (vice-chairman), Christo Adendorff, 

Juané Brits

middle: Anthea Bester, Vincent Kuo (chairman), 

Candice Starke

Front: Estee Eigelaar, Ben Muller

inset: Dominique Smit 
2  Members of the SAICE Stellenbosch Student 

Chapter on a site visit to the Muizenberg Main 

Road rehabilitation project
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our most recent event was the branch 
Meeting – the first official one hosted 
in stellenbosch. gerrit bastiaanse from 
bKs was invited to give a lecture on 
the planning and design of the green 
Point stadium. The lecture was very well 
received and gave us all some food for 
thought.

The Chapter is currently organising a 
bridge building Competition for under-
graduate students. Ten groups of five civil 
engineering students each will receive 
prescribed materials and are required to 

build the strongest possible bridge within 
a few hours. The bridges will be tested at 
a special occasion and the winners then 
announced.

The year thus far has been a great 
challenge, but also a great inspiration 
to us all. The Chapter worked marvel-
lously together and i am honoured to 
be part of this group. We are slowly but 
surely moving forward as the engineering 
scene progresses. There is room for de-
velopment, yes, and there are miles to 
be covered still, but we are on our way. i 

envisage huge significance for the role of 
all student Chapters in the near future, if 
this is not already the case. We are truly 
privileged to be part of this discipline, 
especially during this very interesting 
“chapter” of our country’s history.

With all said, the question remains 
- what’s really in a name? Frankly, we as 
engineers don’t care about the names, 
but indeed about the people behind those 
names. spread the news and welcome 
more into this wonderful family of profes-
sionals! Cheers to sAiCE! 
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saiCe CPut student Chapter
THE CAPE PEninsulA university of 
Technology has recently established its 
student Chapter for all the civil engi-
neering students who would like to get 
involved in sAiCE activities and extend 
their interest in their chosen profession.

The committee is planning to facilitate 
talks twice per semester on topics that are 
not taught in the classroom environment. 
Anybody in civil engineering is invited to 
address  students on various aspects of the 
profession. Envisaged talks include:

The role of Civil Engineering  N

Technicians and Technologists
graduate recruitment N

Financial information N

First day at work  N

The committee endeavours to get as many 
students as possible involved in sAiCE 
events, such as branch meetings, awards 
and competitions. 

 SAICE CPUT Student Chapter Committee

back row from left: Thokozani (treasurer), 

Alewieyah Daniels (secretary), Linsy Davids 

(deputy – outreach), Matshidiso Kganane (chair)

Front row: Xolani Magadlela (deputy chair), 

Christopher Murray (communication), 

Jacobus Theart (outreach)

not included: Tebogo Mashishi (events)

 Marianne Vanderschuren handing SAICE 

awards to Michael Zimny (left) for the best third 

year student, and Eduard Morgan (right) for 

the best B Tech student in Urban Engineering 
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CPut 2008 awards
The Department Civil Engineering 
and surveying at the Cape Peninsula 
university of Technology held its annual 
awards ceremony on 20 May 2009. Dr 
Marianne vanderschuren, chair of the 
sAiCE Western Cape branch, was the 
guest speaker at the event. 
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Date Event and CPD  
validation number

Presenters Contact details

07–13 November Gauteng
 05–11 December Gauteng

The Application of Finite Element 
Method in Practice
SAICEstr06/00018/08

Roland Prukl Dawn Hermanus
dhermanus@saice.org.za

08–09 September Port Elizabeth
01–02 September Durban   
15–16 September Cape Town

Coastal Engineering and 
Management

Keith Mackie Sharon Mugeri
cpd.sharon@saice.org.za

30 Sept – 01 October Gauteng Basics of Track Engineering
SAICErail09/00496/12

Ed Elton Dawn Hermanus
dhermanus@saice.org.za

07–08 September Durban
12–13 October Cape Town
10–11 November Gauteng

Handling Projects in a Consulting 
Engineer's Practice
SAICEproj08/00404/11

Wolf Weidemann Dawn Hermanus
dhermanus@saice.org.za

08–09 September Johannesburg
15–16 September East London 
17–18 November Port Elizabeth

Project Management and MS 
Projects Hybrid Course

Les Wiggill Sharon Mugeri
cpd.sharon@saice.org.za

10–11 September Durban
15–16 October Cape Town
17–18 November Gauteng

Business Finances for Built 
Environment Professionals
SAICEfin08/00405/11 

Wolf Weidemann Dawn Hermanus
dhermanus@saice.org.za

21 September East London Structural Steel Design Code to 
SANS 10162: 1-2005
SAICEstr06/00050/09

Greg Parrott Sharon Mugeri
cpd.sharon@saice.org.za

22 September East London Reinforced Concrete Design to 
SANS 10100-1
SAICEstr09/00432/11

Greg Parrott Sharon Mugeri
cpd.sharon@saice.org.za

30 September Midrand Bridge Maintenance
SAICErail09/00495/12

Ed Elton Dawn Hermanus
dhermanus@saice.org.za

07–11 December Midrand The practical geometric  
design course
SAICEtro7/00139/09

Tom Mckune Dawn Hermanus
dhermanus@saice.org.za

For more information on courses, venues and course outlines please visit http://www.civils.org.za/courses.html or contact cpd.sharon@saice.org.za

Diarise this!




