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F R O M  T H E  C E O ’ S  D E S K

A CLOSE FRIEND and colleague in 
the industry chided me over my views 
of our government. And because the 
wounds of a sincere friend are faithful 
and can be trusted, I took his reproach 
to heart. After some days of pondering 
and introspection, I have come to the 
conclusion that I may need to refocus, 
despite my delight at making Charlies 
of our politicians. However, they do a 
good job all by themselves. There I go 
again – sorry. 

But like the nature of man, engineers 
and the infrastructure and construc-
tion engineering industry are not all 
virtuous and wonderful. And we tend to 
air our laundry in the public domain. 

We have over recent years brought 
dishonour to ourselves, in full view of 
government and the public. The price 
collusion issue involving the big five 
construction companies over the soccer 
stadiums has brought the reputation 
of our profession into question. More 
recently, Gauteng MEC for Roads 
and Transport, Ismail Vadi, vowed to 
blacklist all companies doing shoddy 
work. This was after Vadi’s depart-
ment was summoned to appear before 
the Standing Committee on Public 
Accounts (SCOPA), to explain why the 
department underspent by more than 
R172m. A large portion of the under-
spend was due to termination of road 
infrastructure contracts due to non-
performance, late implementation and 
late completion of projects.

We may debate that the general 
administration, political and economic 
climate is conducive to delinquent be-
haviour, with the tendering rules what 
they are – I personally think that the 
best way to secure the worst service 
providers is by tendering. There are 
other issues that we must contend with, 

like BBBEE arrangements, transforma-
tion, lack of skills in the public sector 
(Vadi’s operational budget was under-
spent by R44m!) But I digress. And it 
is public knowledge that there is a lack 
of political unity among ministers and 
within the ANC.

As an aside, given that engineering 
professionals are intellectuals and 
problem solvers, l wonder whether 
unscrupulous professionals and compa-
nies prefer a client in the centre of this 
chaos, so that they may always have the 
upper hand in the deal. 

But the point I am making is that 
the industry is experiencing challenges 
that are complex, multifaceted and in-
tegrated – aggravated by business- and 
personality-driven motives and agendas. 
The industry appears to be in a compli-
cated tangle – that will take a few years 
to unknot. 

The Glenhaven Secondary School 
matric class of 1993 celebrated its 
20 year class reunion recently – it was a 
time of celebration and for assessment 
of roads not taken. I was pleasantly sur-
prised at how awkward little caterpillars 
have transformed into beautiful but-
terflies. How we under-estimate people 
sometimes! Teenage friends, who were 
once speckled and incongruent with the 
world, have progressed into confident 
and influential individuals in society, 
and are contributors in the world 
economy – at least six of my classmates, 
who are professionals, have chosen to 
ply their trade outside of South Africa. 

While it was an awkward time of 
development, as it is for all teenagers, I 
remember my adolescent years with nos-
talgia and fondness. It was a time of ad-
venture, discovery and risky living with 
a risk-free attitude. I enjoyed liberties 
with little care for where the resources 

might come from or what they may 
cost – spending resources wantonly and 
without responsibility or accountability.

This is the mystery of South Africa. 
Our new democracy is 19 years old, 

and the behaviour of our government 
and our economy appears to be like that 
of a teenager – emotionally tangled, 
complex and what might appear now to 
be wanton. But this is part of growing 
up, and it requires a few more years for 
self-actualisation. At some point this 
teenager is going to mature into an at-
tractive adult. The question begs itself: 
Will our present young engineers – with 
the preparation given to them by senior 
engineers and the engineering industry 
– be ready to take full advantage of the 
opportunities that the then economy 
will present to us? 

The wonder years
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ON THE COVER
Construction of the Roodeplaat Water 
Treatment Works in progress. This 
water treatment facility is one of the 
most advanced in South Africa and a 
flagship plant for leading infrastructure 
development company, Bigen Africa, whose 
comprehensive range of professional 
services assist clients in remaining 
profitable enterprises, while contributing to 
development locally and throughout Africa.
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Aquatan, a wholly-owned South African company, has recently 
achieved the prestigious AIC certification awarded by the 
International Association of Geosynthetic Installers, making 
Aquatan the only IAGI Approved Installation Contractor in Africa.

When it comes to the professional installation and supply of 
superior quality geosynthetic materials, Aquatan is one of the 
most successful geosynthetic installation companies in Africa. 
The company has successfully installed over 60 million m2 

of various lining products since their inception in 1966, in a 
variety of structures that range from small farm dams, to highly 
sophisticated concrete reservoir linings.  

With state-of-the-art technology and expertise spanning more 
than four decades behind its name, Aquatan, supported by 
their professional, highly skilled and thoroughly trained staff, 
offer practical design assistance to consultants and contractors 
throughout the industry.

The company has developed unique Geomembranes such as 
the highly flexible and durable HYPERLINER used for the lining 
of mainly concrete reservoirs, thickener tanks and tunnels. 
Aquatan have also developed and locally produced the new 
multi-functional HI-DRAIN which offers high pressure resistance, 
improved drainage and filter ability under high loads with a 
patented version. 

Aquatan are fully committed to research and development in 
this industry, and thus, are continually developing their products, 
materials and equipment to meet the most challenging needs of 
their clients.  Highly trained IAGI Certified Welding Technicians 
complete the picture.

Aquatan, backed by their reputable suppliers, guarantee the 
durability of their liners for up to 20 years, offering long term 
piece of mind. Aquatan is committed to ensuring that the 
environment, our precious water resource and our Earth will 
be preserved for future generations to come...

For your geomembrane lining requirements :
Tel: +27 (0) 11 974 5271  |  Fax: +27 (0) 11 974 4111 
E-mail: aqua@aquatan.com  |  www.aquatan.com

Proudly the only Internationally Approved 
Geomembrane Installer in Africa

years20
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C I V I L U T I O N

Civilution through leadership: 
linking the action to the vision

Civilution Congress 2014
6 – 8 April  

Emperors Palace, Johannesburg 

Register at www.civilutioncongress.com

Dates to Diarise!

Vincent Kuo
SAICE Young Members Panel

vincentkuosa@gmail.com

CIVILUTION has echoed in many 
discussions since the inception of this 
concept at SAICE and has received 
profound attention in our contempla-
tion of the future state of South Africa 
over the next few decades. Much cha-
risma and inspiration have arisen out 
of the Civilution concept, hand in hand 
with the numerous other initiatives 
related to the South African National 
Development Plan. However, Civilution 
as a philosophy may be difficult to define, 
and it is natural to pose the question: 
How exactly does Civilution affect (or 
become affected by) one being a student 
or industry practitioner? Or, what does 
Civilution actually mean to me? In other 
words, can Civilution be somehow trans-
lated into explicit objectives with which 
the progress and weight of the campaign 
can be managed, and thus be analytically 
understood? This underlines an inherent, 
broad-based challenge in engineering 
academia and industry. In general, it is 
still often fuzzy when trying to under-
stand the relationship between the over-
arching philosophical or strategic aims, 
mostly lacking in a clear unit of measure, 
and the explicit engineering objectives or 
actions, yielding some quantifiable re-
sults. However, these objectives and ac-
tions are intended to be the very drivers 
towards the philosophical success out-
come. A relevant instance may be South 
Africa’s vision of 2025 or 2030, which, 
even in documentation, is of a relatively 
philosophical or strategic nature. That it-
self is not a problem; the challenge rather 
lies in understanding what explicit objec-
tives actually need to be achieved every 

step of the way to bring about this vision, 
and how the role of every engineering 
practitioner (or otherwise) affects the 
overall outcome. 

An assertion the media and bureau-
cracy seem ever fond of using is that there 
is nothing wrong with the plans and the 
policies; the issue is rather in the imple-
mentation. I’ve never really understood 
this opinion in its entirety. To me, this is 
rather contradictory, for a sound policy 
surely implies one which can yield the in-
tended favourable outcomes, and reaching 
these outcomes certainly includes optimal 
implementation and adoption of the policy 
itself. To borrow an analogy from design 
and construction – one cannot design a 
building exclusively using theory of struc-
tures alone. There are numerous additional 
considerations, such as constructability on 
site; procurement, contractual and legal 
issues; different varieties of risks; not to 
mention all the operational and mainte-
nance requirements in later stages … the 
list can go on. The bottom line is that if a 
design cannot be properly executed or im-
plemented, surely there is something seri-
ously amiss about the design or plan itself. 
In the same way that buildings and facili-
ties cannot be designed based exclusively 
on theory, policies cannot be established 
upon principle alone. There needs to be an 
analytical contemplation and debate about 
the explicit outcomes of these policies in 
implementation, before the policies are 
incepted in the first place. 

This is a fundamental challenge not 
limited to the legislature. The gaps between 
the tacit and the explicit, between research 
and application, vision and policy, between 

Think more.
Be more.
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organisational objectives and technical 
capability, strategy and operations, all en-
tail much misalignment, posing as innate 
barriers to achieving the overall vision. No 
doubt, the vision is almost always based 
on good intentions and solid principles. 
However, there needs to be better un-
derstanding of the complex relationships 
between how (and to what extent) each 
action influences the overall strategic 
objective, in order for the corresponding 
methodologies to be sensible and effective.

Coming back to Civilution, it is thus 
pertinent for us to delve into the causalities 
and have the intention to go the extra mile 
in understanding these causalities. The 
SAICE Young Members Panel (YMP), as a 
strong proponent of the Civilution concept, 
would like to perpetuate this particular 
view of Civilution. In addition to hard-core 
endeavours of embracing change and taking 
action to engaging with decision-makers 
on a higher level, the principle focus is on 
a particular attribute of leadership. Being 
a champion of Civilution equates to being 
an encompassing leader – a leader who is 
not only engrossed in inciting action and 
charming the sway of decision-makers, but 
also one who deals in deep thought about 
the causes and consequences of these ac-
tions. The YMP’s Thought Campaign, with 
its Think more. Be more ideology, reflects 
a fundamental characteristic, which we 
believe needs to be embodied in Civilution. 
It is the responsibility of each one of us to 
take up the reins and assume control of 
our thoughts with conviction, for these 
thoughts mould and justify the actions that 

are taken. Irrespective of whether they are 
for a person, a family, an organisation, or 
even a nation at large, these very actions are 
what determine our future. There needs to 
be a realisation that each and every little 
task we fulfil as engineers in our daily lives 
impacts the overall Civilution endeavour on 
a broad strategic level.

To embrace Civilution we need more 
thought leaders to contemplate, justify and 
motivate our decisions. In a traditionally 
conservative construction industry one 
needs to broaden one’s view and heighten 
the sense of awareness towards not just 
other disciplines and industries, but also the 
political, economic and social contexts in 
which we operate. One cannot stress more 
the importance of enriching the frames 
of reference and avoiding knowledge silos, 
if we were to succeed in achieving sound 
thought leadership. One should always bear 
in mind that even though thought without 
action may be lame or futile, action without 
adequate thought, on the other hand, could 
be severely detrimental!

In this edition of our magazine, we 
would also like to show some different 
perspectives of Civilution from two fellow 
Young Members, who are both thought 
leaders in their own right. We certainly 
hope to see more of similar dialogues 
amongst SAICE members, particularly 
among the younger professionals. 

Editor’s Note: 
Please turn to pages 70 & 72 (Young 
Members’ Pages) for more views on 
Civilution. 

www.bmkconsulting.co.za
Tel: 031 566 1160  |  Fax: 031 566 1732  |  Web: www.bmkconsulting.co.za 

BMK Engineering Consultants off ers comprehensive Engineering solutions, due to the innovation of management and 
technical staff . Over the years, BMK has been known for service excellence and quality of work, this can be attributed 
to our work ethic, staff  client relations, as well as the dedication of each staff  member to attain optimal work success. 
BMK Engineering Consultants currently a Level 1 BBBEE company, and is also a proudly ISO 9001:2008 credited.

SERVICES OFFERED:

Head Offi  ce: La Lucia Ridge, Durban  |  Branch: Centurion, Gauteng

Branch: Century City, Cape Town  |  Branch: Beacon Bay, East London

• Project Management • Construction Management • Consulting Services • Structural Engineering • Roads Engineering • Transportation Planning 
& Modelling • Civil Infrastructure Engineering • GIS Data Management • Storm Water Management • Waste Water Management • Rural and Urban 

Water Reticulation • Housing Development Services • Flood Line Delineation

ENGINEERING BEYOND EXPECTATION
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Granular activated carbon (GAC) filters 
under construction at the Roodeplaat 
Water Treatment Works

O N  T H E  C O V E R

INTRODUCTION
The Roodeplaat Water Treatment Works 
(WTW), constructed as part of the larger 
Roodeplaat Bulk Water Supply Project, 
is now one of the most advanced water 
treatment facilities in South Africa and 
certainly a flagship plant for the City of 
Tshwane and for leading infrastructure 
development company, Bigen Africa.

This can be attributed to the City 
of Tshwane deciding to implement the 
advanced processes of ozonation and 
granular activated carbon (GAC) filtra-
tion processes proactively, in anticipa-
tion of expected future deterioration in 
raw water quality. “The use of ozone in 
municipal water treatment is certainly 
not a new process, but it is not deemed 
conventional in South Africa. The 
Roodeplaat plant is currently one of the 
most advanced plants in terms of pro-
cess configuration in the country and 
probably in Africa,” says Bigen Africa 
Project Manager Ian Pollard.

The 60 Mℓ/d Roodeplaat WTW was 
commissioned in 2005 as part of the 
larger Roodeplaat Bulk Water Supply 
Project to augment water supply to 

the rapidly expanding northern areas 
of the City of Tshwane from feasible 
local sources in lieu of extending its 
existing supply scheme from Rand Water 
(and thus effectively from the Lesotho 
Highlands schemes). The Roodeplaat 
Dam, situated approximately 20 km 
northeast of the Tshwane CBD, was iden-
tified as a feasible local source and a li-
cence to abstract raw water from this dam 
was issued by the (then) Department of 
Water Affairs and Forestry (DWAF) to the 
City of Tshwane, thereby approving the 
implementation of phase one of a 60 Mℓ/d 
bulk water supply scheme. 

The Roodeplaat Dam is currently 
classified as highly eutrophied as a result 
of the influx of treated effluent from two 
large wastewater treatment facilities situ-
ated in the dam’s catchment, also owned 
and operated by the City of Tshwane. 
Apart from excessive algal growth, which 
is a direct consequence of eutrophication 
and relatively easy to remove via flotation 
for instance, removal of associated algal 
toxins, complex dissolved manganese and 
iron, organic constituents responsible for 
taste and odour-causing compounds, and 

chlorine-resistant pathogens are more 
difficult and require a series of treatment 
steps, many of which are viewed as ad-
vanced processes.

“Although all the treatment processes 
necessary to treat the Roodeplaat water 
to acceptable potable standards were 
included during initial planning of the 
treatment facility, the City of Tshwane de-
cided to pro-actively implement ozonation 
and GAC in anticipation of expected fur-
ther deterioration in raw water quality,” 
says Pollard. He adds that the Temba 
Roodeplaat Consulting Consortium, of 
which Bigen Africa is the lead consultant, 
was subsequently appointed to design 
the new processes, and a pilot plant was 
installed at the Roodeplaat WTW and 
operated for approximately three months 
to determine various site-specific design 
parameters, which were ultimately used 
for the detail design and specification of 
the new processes. 

OZONE IN FOCUS
Ozone is a strong oxidant and disin-
fectant with a variety of applications in 
water treatment. Unfortunately, ozone as 

Bigen Africa leads advanced water treatment facility
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a highly reactive gas cannot be stored in 
containers and thus needs to be gener-
ated at the point of use by passing high 
voltage electrical current through an 
oxygen-rich environment. The electrical 
current splits the oxygen (O2) molecule 
into two O-atoms and a small portion 
(e.g. 6% to 12% by weight) of the O-atoms 
combine with O2 molecules to form O3, 
i.e. ozone. The amount of ozone gener-
ated is dependent on various factors, 
one of which being the concentration of 
oxygen in the feed gas to the generator. 

Three types of feed gases are normally 
used for large-scale generation of ozone, 
namely pure oxygen from commercially-
supplied liquid oxygen (LOX), pure 
oxygen produced on site from air 
through a process called pressure swing 
absorption (PSA), or normal air, which 
is approximately 22% oxygen. For the 
system installed at Roodeplaat, ozone 
will be generated from LOX.

According to Pollard, the use of ozone 
in conjunction with GAC filtration of-
fers a number of benefits. Apart from its 

strong disinfection power, ozone has the 
ability to alter the molecular structure 
of complex organic compounds, making 
these more amicable to biological deg-
radation and removal. In addition to its 
adsorbent properties, GAC is also an 
excellent medium for the development 
and proliferation of bacteria that remove 
organic compounds, many of which are 
responsible for potentially unacceptable 
tastes and odours in the final water. At 
Roodeplaat, ozone will mainly be used 
for the oxidation of dissolved organic 
constituents, improved GAC adsorption 
of organic compounds, disinfection of 
chlorine resistant pathogens and, to a 
lesser extent, the removal of complex iron 
and manganese.

The project was implemented through 
two contracts, one for the civil works and 
another for the supply and installation 
of mechanical and electrical equipment. 
The ozone generation equipment was 
the single most expensive component of 
the mechanical works and was imported 
from Switzerland. The civil works was 
completed in December 2011, while 
the commissioning of the mechanical 
and electrical works were completed in 
December 2012.

PROJECT BREAKDOWN
“The scope of works basically entailed the 
construction of two new unit treatment 
processes, the first being an on-site ozone 
generation and dosing plant,” explains 
Pollard. “The main components of the 
plant is a LOX storage facility, a state-of-
the-art 37 kg/h ozone generation system 
comprising three ozone generators from 
Ozonia in Switzerland, a reinforced con-
crete main ozone dosing chamber and 
two intermediary dosing stations at the 
head of the works and upstream of the 
sand filters.”

The second unit process was the 
GAC filter gallery comprising 20 filter 
bays filled with GAC media to provide 
approximately 12 minutes of retention 
time at maximum hydraulic loading. Two 
different types of GAC were installed to 
compare the full-scale performance and 
longevity of re-agglomerated GAC versus 
direct activated carbon.

The project has been completed suc-
cessfully – the GAC filters have been 
fully operational since July 2012 while 
the ozone generation system was com-
missioned between September and 
December 2012

Ozone tank under construction

Ozone generation room
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CHALLENGES ON SITE
Planning and integration between the 
civil and mechanical contractors and 
works proved especially challenging, ac-
cording to Pollard, as these components 
were handled under separate contracts.

This was also exacerbated by having 
to undertake construction of the new 
processes, with the plant remaining fully 
operational except for a couple of planned 
short shutdowns for critical tie-ins. 

However, these challenges were not 
insurmountable and, as Pollard notes, 
were overcome through various combined 
integration and scheduling meetings. 
“Proper scheduling of works during shut-
downs to ensure that maximum amount 
of work could be executed during each of 
the shutdown periods was also utilised.” 

FROM GREEN TO BLUE
“Although the plant has consistently 
produced SANS 241 compliant water, 
there have been reports of water quality 
problems in the supply region of the plant 
in the past, and hopefully the inclusion 
of the new processes will go a long way to 

further enhance the quality of water dis-
tributed to the consumer and build trust 
in the local municipality as the water ser-
vices provider for the region,” says Pollard.

As such, one of the highlights for him 
was the colour of the water that turned 
from having a slight greenish tint (still 
within SANS 241 limits) to having a deep 
blue colour after passing through the 
GAC filters. This is further enhanced by 
the fact that the client also reported full 
compliance in terms of the targeted water 
quality during the last couple of months. 
The parameters are now consistently on 
the low end of the scale rather than just 
below the upper limits.

The project has been unique for a 
number of reasons, not least of which are 

working with advanced processes that 
are not common, and overcoming the 
technical challenges in determining the 
optimum solution. “In this instance, we 
did a pilot study where we ran a small 
ozone and GAC pilot plant to test the re-
sponse of the water prior to finalising the 
designs. This added almost six months to 
the design period, but proved worthwhile 
as various site-specific parameters were 
determined and used to optimise the de-
sign,” concludes Pollard.

 INFO

Ian Pollard 

Bigen Africa Project Manager 

ian�pollard@bigenafrica�com 

012 842 8700 

CONTRACTORS AND SUPPLIERS
Civil contractor  Superway Construction 
Mechanical/electrical contractors  PDE JV comprising PCI Africa, Electron and Dip Civils 
Suppliers 
Ozone equipment Ozonia
GAC Cactus Carbon and UDEC
Pumps KSB/ABS
Liquid oxygen Afrox
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P R O F I L E

Rebekka Wellmanns
rebekka@saice.org.za

A man of courage
FROM HUMBLE BEGINNINGS
From a small, unknown village to 
Technical Director at HHO Africa and 
pioneer of the Ugie to Langeni road pro-
ject, Simon Mqamelo’s life is evidence of a 
yearning for and dedication to continued 
learning and greater things. 

Simon is a humble, unassuming 
man. Born in 1962 in the small village 
of Enkalweni, near Ugie, Eastern Cape, 
where he also grew up, Simon went on 
to study a National Higher Diploma in 
civil engineering at the Cape Technikon 
and then a BSc at the University of Cape 
Town. Little did he know back then that 
he would be involved in one of the most 
expensive and challenging projects in the 
Eastern Cape at the time, at a staggering 
R850 million.

THE UGIE-LANGENI PROJECT
When asked about the Ugie to Langeni 
road in the Eastern Cape, Simon’s eyes 
light up and he becomes very animated 
once he gets going on certainly one of his 
career peaks. His wife Jane quips: “That 
road is Simon's pride and joy – he loves it 
as if it were a person.” 

In 2001 HHO Africa-Camdekon 
Joint Venture were commissioned by the 
Department of Roads and Transport to 
construct a road between Ugie and Langeni. 
This nine-year project (four years of plan-
ning, five years of construction) tested the 
engineers, botanists, environmentalists and 
contractors to breaking point. As Simon 
reminisces about the project he cheerfully 
states, “A job like this, you got to love it.” 
It certainly takes guts when you are facing 
600 metre drops down the escarpment, tra-
versing rugged terrain of indigenous forest 
and environmentally sensitive areas, seven 

hours of travelling time to cover eight kilo-
metres of road, and contractors pulling out 
when faced with the terrain and working 
conditions. Although the construction of 
a road along dense forestation may seem 

Simon Mqamelo, chairman of the SAICE Transkei Branch
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crazy, it was achieved thanks to local com-
munity involvement, despite the physical, 
technical, environmental and financial 
challenges. Initially Simon came on board 
as the conceptual designer and compiled the 
concept business plan for funding purposes. 
When funding was approved he became 
part of the design team and later the site 
supervision team. 

The 90 km road from Ugie to Langeni 
was initially petitioned for by the local 
community arising from the need for a 
more direct route (rather than the 250 km 
round trip) for easy access to other dis-
tricts. One of the most important com-
ponents of this project was the empower-
ment the community received. Entire vil-
lages gained employment and many previ-
ously disadvantaged tertiary education 
students benefited from the experience 
they gained working on the project. The 
agricultural, tourism and forestry sectors 
all gained immediate benefits from this 
social and economic transformation, as 
well, which significantly improved the 
quality of life for the community. 

Another consideration for building 
this road was transportation for the 
3 600 logs that Mondi transported per day 
to the Langeni Sawmill, which would re-
sult in an increase in production for them.

The importance of Simon’s involve-
ment as pioneer of the project becomes 
apparent when one looks back to his 
childhood. Simon came from the local 
petitioning community and remembers 
walking with his mother to collect wood 
along the footpath and cows’ tracks – the 
same route the road now follows. Not co-
incidentally, of the four alternative routes 
considered during the feasibility study, the 
one chosen ran along some of the cattle 
tracks he used to walk, testifying to the 
“wisdom” of these paths when at one time 
designers were stumped as to how to build 
a road through a thick indigenous forest.

Having grown up in the area his 
natural sense of the peculiarities of the 
region meant salvation for Simon on one 
occasion, too. During the planning phase 
he became lost in the jungle-like terrain, as 

many of the current maps were misleading 
and many areas were accessible only by 
foot. Heavy mist that day prevented him 
from seeing further than just a few steps 
ahead, and Simon stopped as he felt cold 
air rising from his feet. This was not usual 
and he decided to pause until the mist 
cleared. When it did clear he found he was 
standing on the precipice of a cliff. One 
step further and that would have been the 
end. On another occasion, one surveyor’s 
worker also nearly fell off a cliff, and as a 
result one of only two surveyors contracted 
refused to come back to site. 

Much of the area’s terrain was 
unknown at the time because of the dif-
ficulty of access. In some parts there was 
such dense foliage that there were no 
detailed or correct maps. Some inclines 
were so steep that during the planning 

Access to the outside world used to be by 
cattle track and footpath only

Viaduct 1 being constructed across the 
indigenous forest

Viaduct 1 – first beam launch

View of new road from km 42.4 to km 42.8 with cattle track
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stages team members would have to 
slide down the inclines on their bottoms, 
sliding into trees to stop themselves. 
During construction, some mountain 
passes were so treacherous that rigs had 
to be dissembled to be transported to 
location and then assembled again, and 
more manual labour than usual was used, 
as not all machinery could be taken down 
the steep parts. Many times drilling was 
done blind or without cross sections. 

Simon was also greatly influential in 
commandeering community support. As 
an engineer and local community man 
he was able to address concerns from the 
community perspective, as well as from 
a technical perspective. Simon also knew 
the importance of receiving blessing for 
the project and went to the community 
leaders for this. The project could then 
move ahead with support from all sides. 
The surveyor became quite innovative in 
his approaches as well, hiring local don-
keys to transport construction material 
where the terrain was so rugged and steep 
it was inaccessible by modern methods. 
Cattle “tow trucks” were utilised where 
even the best 4x4s would sometimes be-
come entrenched on the Ncembu Plateau. 

During the four-year planning stage 
Simon and his team had to obtain many 
permits and attend workshops held by 
the Department of Forestry. The area 

over which the road is built has many 
protected species of plants which posed 
a further challenge during construction. 
At one point a 240 m viaduct had to be 
built over a forest of protected indigenous 
trees at a height of a 12-storey building. 
Botanists were called in to do an inven-
tory of many of the plants, some over 
1 000 years old. 

The weather also wreaked havoc 
on numerous occasions. Strong winds 
would bend steel poles, and rain between 
October and December made for slow 
and dangerous working conditions. 
During this rainy period numerous 
slumps and boulder falls occurred, and a 
mechanically stabilised earth structure, 
using soil nails, had to stabilise the road 
embankment across the talus during 
upgrading in 2010.

The road was eventually completed in 
2010, four years after estimated comple-
tion, and sees about 1 750 vehicles travel 
on it daily. For safety reasons concrete 
was chosen for the road surface so that 
truck tyres can grab well in the heat, and 
to eliminate the possibility of potholes 
developing during the heavy rainy season. 
Slow maximum speeds, mandatory stops 
at the crest of the pass for trucks and a 
median barrier at the hairpin bend ensure 
that there have been minimal accidents 
along this road. 

Thanks to Simon and the teams in-
volved many infrastructure contributions 
were made possible as a result of this 
road, including a new township develop-
ment, clinics, schools and water treatment 
works, providing the community with 
an improved quality of life and work op-
portunities.  

This project captured the imagination 
locally and internationally, and was men-
tioned by the French DaVinci Institute 
for its mechanically stabilised earth wall. 
It also received the Concrete Society of 
Southern Africa’s Fulton Award and has 
been commended by many institutions. It 
stands as a marvel and showcases the pos-
sibilities of civil engineering. 

THE MAN
Although the Ugie to Langeni project was 
a milestone in Simon’s career and kindles 
fond memories, he is not defined by it. 
He has set his sights on greater things, 
hoping to become an insightful leader in 
the civil engineering industry and greater 
society, and hoping one day to become a 
presidential advisor and part of the solu-
tion for a better South Africa.

Growing up in the village of 
Enkalweni and observing the hardships 
of the people around him, even back then 
he could see that science together with 
creativity, innovation and courage would 

Huge trees, some over 1 000 years old, reach up to the deck
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benefit all in that area. He says: “I am pas-
sionate about applying the laws of science 
to better the lives of our people.” 

However, it was not all smooth roads 
which led to a career in civil engineering. 
It would never have been possible without 
Tony Abbot, principal and owner of 
Abbot’s College where Simon matricu-
lated. He allowed Simon to study there 
free of charge at a time when college fees 
exceeded those of universities. During the 
school holidays Simon would take extra 
maths and science coaching from Brian 

Mackenzie, a civil engineering lecturer 
at the University of Cape Town, and this 
was where he found his love for civil engi-
neering and began to look to it as a career 
choice. It all came full circle at that point 
when Mrs Mackenzie introduced Simon 
to Mary-Ann Lloyd who was also one of 

his father’s employers. She saw Simon’s 
potential and would later on sponsor his 
studies at tertiary level. She also told him 
how much she respected his father’s work 
ethic – Simon’s father was a wise and 
hardworking man who would say that his 
“certificate” was a pick and shovel, i.e. he 

April 2006 – haul road after excessive rain

The mountain pass under construction. 
Note the barrier in the middle of the road at 
the bend, built to prevent vehicles coming 
downhill from skidding across the road into 
traffic coming up the steep hill. A stretch 
of the pass was built at an 11° gradient
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was very skilled in these tools to produce 
the desired and expected results with ease. 

Mary-Ann was also there when he 
was struggling in his first year of studying 
civil engineering. Simon became very 
depressed when his lecturers told him 
to give up studying civil engineering, as 

they considered the course too difficult 
for him. The negativity was stressful and 
demoralising, but Mary-Ann consulted an 
architecture lecturer friend who encour-
aged him to keep at it. He made it through 
this difficult period thanks to the encour-
agement and help of those around him. 

Being the eldest of six children, 
Simon would become an example to 
them, showing them that with the help 
of others who believe in you, greater 
heights can be reached.

This stoic man now exudes the utmost 
passion for his profession and his country, 
especially for cultivating sustainable de-
velopment projects. 

MUNICIPALITY INVOLVEMENT  
AND UPLIFTMENT 
Simon’s training right from the start 
prepared him for what would come later. 
One of his first jobs was as a design 
trainee at Ninham Shand. He quickly 
went on to become site engineer and en-
gineer’s representative, and after finishing 
his BSc he became a project engineer. 
After growing to where he could in each 
company he worked for, he would move 
on, always being promoted to a better 
position. Throughout his career with 
various engineering firms he worked on 
community projects for governmental 
entities, working together with communi-
ties in delivering hospitals, clinics, roads 

Aerial view of the completed road along the mountain pass
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and schools. On these projects he gained 
invaluable experience while helping 
people at grassroots. On numerous 
occasions he has provided training, 
mentoring, motivation and upliftment of 
others, and the much needed negotiation 
and liaison with communities leading to 
better cooperation on certain projects. 
In 1998 he became deputy director of 
operations at King Sabata Dalindyebo 
(KSD) Municipality, where his experience 
working on design and maintenance of 
roads and stormwater drainage infra-
structure, as well as his experience in 
providing technical support, would stand 
him in good stead.  

In 2011 while working for HHO 
Africa he was seconded back to the KSD 
Municipality, where he developed strate-
gies to turn around a roads division that 

had been dysfunctional for some years. As 
one of the few engineers in municipali-
ties he brought much needed technical 
expertise to all of the KSD Municipality’s 
departments. In the short time that he was 
there Simon initiated many changes and 
improvements for the municipality. One 
way was by developing programmes which 
ensured proper and effective functioning 
of the KSD infrastructure department. His 
activation of an Expanded Public Works 
Programme (EPWP) resulted in the crea-
tion of 150 jobs through which KSD man-
aged to receive an EPWP incentive grant. 

One of his other passions is men-
toring, and at KSD he mentored mu-
nicipal technical staff, as well as young 
consulting engineers and contractors who 
provided services to the municipality. He 
also provided technical support to the 

Department of Human Settlements.
Not only did he manage the men-

toring and service delivery aspect of the 
municipality, he was also in charge of 
administering on-going road maintenance 
and providing technical advice to the 
infrastructure portfolio committee and 
council. His most enjoyable moments 
were when he shared vision and strategy 
with the portfolio chairperson, the mu-
nicipal manager and the executive mayor.

Simon now works for the Amatola 
Water Board in East London. His aim 
is to continue delivering and improving 
municipal services which have been a long 
time waiting.

He fervently pursues greater depth in 
wisdom and knowledge, and never gives 
up an opportunity for further profes-
sional development or opportunities to 
glean from experts in the field, attending 
many workshops and courses aimed at 
developing local government officials and 
politicians. 

SAICE PRESIDENT’S AWARD
Simon, who is a member of no fewer than 
seven professional engineering institu-
tions, received the SAICE 2003 President’s 
Award for meritorious service in the civil 
engineering profession. 

This unassuming man surrounds him-
self with all things engineering and, time 
permitting, is a keen runner, too. After a 
day of work he comes home knowing that 
he has contributed to infrastructure and 
an industry which can make a difference 
in bettering people’s lives. 

Simon with his supporting wife Jane

Powerful Interface User-defined Beam Creep and Shrinkage Reinforcement Design
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INTRODUCTION
eThekwini Water and Sanitation (EWS) is a business unit within 
the eThekwini Municipality which is responsible for providing 
water and sanitation services to 3.5 million residents, as well as 
numerous industrial, commercial and institutional customers. 
The financial accounts for EWS are ring-fenced to ensure that 
the true costs of providing these services can be determined 
and accurate tariffs set to recover these costs. For the current 
2013/2014 financial year the operating budget is R5.9 billion and 
the capital budget is R1.5 billion. Water meters are read monthly 
and water and sewage charges are calculated based on these 
meter readings in order to generate revenue to meet this ex-
penditure. In order to minimise the costs of postage of accounts 
and collection of payments, the water and sewage charges are 
included in a consolidated bill sent out each month by the City to 
each customer. Payment levels are excellent and currently exceed 
97% on a month by month basis, with some months exceeding 
100% when arrear debts are paid by customers.

However, EWS faces serious challenges which will take many 
years to address – despite excellent progress having been made 
in addressing the backlog of water connections to each house, 
the provision of acceptable sanitation services to every family 
has lagged far behind the provision of water. In 2000, when the 
current metropolitan municipality was created, the eThekwini 

U R B A N  A N D  R U R A L  E N G I N E E R I N G

Neil Macleod
Head eThekwini Water and Sanitation

SAICE President 2007
Neil.Macleod@durban.gov.za

Managing eThekwini Water and Sanitation

Durban, a fast-growing city with a 
population of more than 3.5 million

EWS is no different from the water and sanitation 

operations of most South African municipalities, 

and in fact most municipalities in developing 

countries in the world. Some of these challenges 

are issues that are of little concern to the 

management of utilities in developed countries. 

For example, the levels of poverty in developing 

country cities are far higher than those of cities in 

developed countries.
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Municipality could be defined as being a city of three “1 millions” 
– one million of the citizens in the metropolitan region at the 
time had access to first-world services, one million had access to 
poorly maintained and severely run-down water and sanitation 
services, and a million had no access to municipal water and san-
itation services. Coupled with the need to eradicate this backlog 
has been the rapid migration of new residents to the region. As 
a result the population of the municipal area had increased to 
more than 3.5 million in 2012. 

EWS is no different from the water and sanitation opera-
tions of most South African municipalities, and in fact most 
municipalities in developing countries in the world. Some of 
these challenges are issues that are of little concern to the 
management of utilities in developed countries. For example, 
the levels of poverty in developing country cities are far higher 
than those of cities in developed countries. Another key dif-
ference is the tension in developing country cities between 
the need to provide funding for the maintenance of existing 

Construction during Phase 1 of the Western Aqueduct, 
a bulk water supply project commissioned by 
eThekwini Water and Sanitation

Phase 1 of the massive Western Aqueduct project
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assets through a comprehensive asset management system, 
and the need for capital to expand the water and sanitation 
infrastructure to extend services to communities who do not 
have access to either water or sanitation. Municipalities have 
to juggle the allocation of capital funding between these two 
needs in order to maintain services to existing customers, 
who are often providing the bulk of the cash f low required by 
the business, and the needs of those who are unserved and 
therefore place a burden on the region because of the impacts 
on living in a poor environment where disease and the costs 
of treating water-related illnesses are high, and where women 
and children spend long periods of time fetching and carrying 
water to their homes.

EWS has moved from a position where the bulk of capital 
investment went to the expansion of infrastructure, to a situation 
now where equal amounts are spent on network expansion and 
asset management.

MANAGEMENT APPROACH
The management of EWS believes in operating the public entity 
in much the same way as a private sector utility would operate, 
with the key difference being that EWS does not aim to generate 
a profit, but rather to meet its expenses in each financial year. 
The metropolitan Council is effectively the board which makes 
policy decisions and approves the budget. It is then the respon-
sibility of the management to deliver on these policies and meet 
the service delivery plans provided for in the budget. In order 
for this relationship to be effective, it has been a key initiative 
of management to view the Council as a board and therefore 
provide reports which justify projects based on objective busi-
ness cases. Reports which provide options, as well as an analysis 
of those options, enable the political leadership to constructively 
debate the issues before them. This in turn contributes to the 
building of a trust relationship between the political leadership 
and the administration. It is also important to ensure that the 
oversight role of the Council does not become one of interfer-
ence, although oversight is essential to ensure that the plans of 
the Council are implemented and to limit any possible malprac-
tice or corruption.

In order to ensure that the management team delivers on 
agreed outcomes, KPIs are set annually for each manager and 
monitored monthly against an agreed target. These performance 
results are published to all managers so that the responsibility for 
achieving the objectives of the organisation are shared.

STRATEGIC PLANNING
There is a well-known saying which maintains that “if you 
don’t know where you are going, then any road will take you 
there”. This is equally true when it comes to running a busi-
ness. EWS therefore devotes time and effort to ensure that the 
plans of the organisation have wide support and are defined 
clearly so that there is no room for confusion and so that 
performance can be accurately evaluated. At the beginning 
of each year, the top management team of approximately 40 
people meet to review the performance of the previous year 
and to agree on the five key issues that require the attention 
of the full management team to ensure the continued success 
of the organisation. Any manager may make proposals as to 
what these five key issues should be, and every manager is able 
to vote at the conclusion of the process to determine which 
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of the many issues tabled and motivated for are viewed by the 
majority as priority issues for attention. Project team leaders 
are then appointed who oversee the process during the year 
and report back at the strategic planning meeting for the fol-
lowing year. These champions and their teams have to develop 
tactics to address the issue which they have been assigned to 
attend to. 

In this way the management team as a whole determines the 
strategic issues that need to be addressed and is accountable for 
addressing them. The process for setting this strategic direction 
is of course influenced by the Council’s Integrated Development 
Plan, as well as the risk assessments conducted and reviewed 
regularly throughout the year.

RISK MANAGEMENT
Risk management is often seen as a necessary evil or a compli-
ance matter. In EWS it is viewed as an activity which assists 
managers in responding to challenges faced by the business, 
and EWS has used a risk management approach for many 
years, not only to be able to prepare for unexpected events, but 
as a basis for strategising on what to do to address the more 
long-term challenges facing the organisation. These challenges 
include financial viability, water resource planning, customer 
management, asset management and talent management to 
ensure that adequate skills exist in the organisation to meet the 
future demands.

ORGANISATIONAL CULTURE
Key to the philosophy of managing the organisation as closely as 
possible to a private business is the organisational culture. EWS 
has learnt over the years that if innovation is to be encouraged, 
it is necessary to tolerate mistakes, but to then require those 
who are making the mistakes learn from them and do not repeat 
them. It is also necessary to innovate and challenge the status 
quo to encourage the management team to continually look for 
ways to improve the efficiency and effectiveness of the organisa-
tion and to critically analyse the ways that work is done and who 
it is done by. There are many examples where it has been found 
that the private sector can far more efficiently provide a service 
and so the function has been outsourced. These examples include 
large capital projects, meter reading, the operation of specialised 
processes such as the Durban water recycling plant and certain 
aspects of maintenance.

CUSTOMER MANAGEMENT
Engineers in general are more comfortable with the technical 
aspects of their profession, and need to develop communica-
tion and customer management skills. In EWS the functions 
of customer management are generally left to non-engineering 
professionals. This does not mean that this aspect of the business 
is unimportant – far from it. In fact, happy customers are seen 
as vital to the sustainability of the organisation, because satisfied 
customers are paying customers. 

In general, public sector service providers operate in a mo-
nopolistic environment and tend to manage their customers 
poorly. By providing clear guidelines to staff as to what is ex-
pected of them in dealing with customers, it has been possible 
to create a more responsive environment. An example of this is 
the Call Centre where customers are able to report faults and 
query issues relating to the provision of water and sanitation on 

Project Poo, a research project of eThekwini Water and Sanitation to 
determine how customers living in dense informal areas view their toilet

Sludge treatment joint venture – eThekwini Municipality, Particle 
Separation Technologies (Pty) Ltd, Cape Advanced Engineering

Converting human sludge to safe fertiliser pellets
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a 24-hour basis using a toll-free telephone line. These calls can 
be made free from Telkom fixed lines and one of the cell phone 
service providers (regrettably the other two major cell phone pro-
viders have to date been unable to provide such a service). This 
means that customers are able to report faults more easily, and 
EWS can respond and attend to these faults with the attendant 
financial benefits. 

A customer services charter has been developed which 
indicates what customers can expect when it comes to inter-
acting with the staff of the organisation. A service level stand-
ards booklet is produced and reviewed twice a year which sets 
out the standard of service that customers can expect relative 
to every type of service offered, be it replying to a telephone 
call or letter, or making a connection, or providing informa-
tion. This means that customers are better informed as to 
the speed and quality of response that they should expect. 
Furthermore a comprehensive Water and Sanitation Policy 
document has been produced, which runs to more than 80 
pages and which sets out in detail the policies of the Council, 
specific to the provision of water and sanitation services. This 
document is used to train communities and better inform 
community leaders and councillors so that customers can 
interact with the organisation on an informed basis. The 
benefits of this is that these interactions are far more efficient 
than was the case previously.

In order to maintain close contact with customers, EWS has 
segmented its market into 19 zones and meets on a quarterly 
basis with representatives of each zone to discuss issues relating 
to the provision of water and sanitation. These user platforms 
give customers an opportunity to make policy proposals and 
comment on existing practices of the organisation. Extensive 
training forms the basis of these engagements to ensure that 
customers have a good understanding of the water and sanita-
tion policies of the eThekwini Council. In addition to these user 
platforms, focus groups allow specific interest groups to interact 
with the management of EWS. These focus groups include people 
living in informal settlements and people living with disabilities. 
One major outcome of these engagements has been a decision to 
increase the free-basic water quantity from 6 kilolitres a month 
to 9 kilolitres a month.

INNOVATION AND RESEARCH
In order for the organisation to continually improve services 
and better meet the needs and aspirations of customers, inno-
vation and research have proved to be key. More than R2 mil-
lion a year is paid to the University of KwaZulu-Natal to fund 
applied research into both technical and non-technical issues 
related to the provision of water and sanitation services. This 
research has resulted in a better understanding of the causes 
of problems faced by the organisation, as well as solutions to 
address these problems. 

A typical example of this research is Project Poo, where the 
objective of the research was to understand how customers living 
in dense informal areas view their toilet. The research showed 
that people saw the toilet as a place of refuge where they could 
escape from their spouse or children, a place to meditate and 
prepare for the day ahead, a place to sing, cry and read, and a 
place where they wanted to feel safe. The results of this research 
indicated why solutions such as VIP toilets are so unpopular. 
These toilets do not have windows and are dark, and therefore 

users cannot read in them. Furthermore, VIP toilets (Ventilated 
Improved Pit latrines) are often not clean and are not pleasant 
facilities to use. By taking the lessons from this research and con-
structing communal toilets in dense informal areas which have 
openings to allow light into the facility and which are kept clean 
by toilet attendants paid through the Extended Public Works 
Programme, the acceptance level of the toilets provided has risen 
to more than 80%. 

Other research continues on a project funded by the Bill 
and Melinda Gates Foundation to reinvent the toilet and pro-
duce a toilet that does not require water to clean the toilet, 
and at the same time allows recovery of the nutrients from 
the faecal sludge that is produced. The impact of such an 

Other research continues on a project funded by 

the Bill and Melinda Gates Foundation to reinvent 

the toilet and produce a toilet that does not 

require water to clean the toilet, and at the same 

time allows recovery of the nutrients from the 

faecal sludge that is produced. The impact of such 

an innovation will result in the potential removal 

of nutrients at source and the processing of 

faecal sludge into fertiliser pellets or compounds 

containing phosphorous nitrogen and potassium.
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innovation will result in the potential removal of nutrients at 
source and the processing of faecal sludge into fertiliser pellets 
or compounds containing phosphorous nitrogen and potas-
sium. If this can be achieved, then future sewage networks will 

comprise small diameter pipes with simplified sewage treat-
ment plants, which have to remove minimal amounts of phos-
phorous and nitrogen. Given that 30% of water consumption in 
households is used to flush the toilet, the achievement of a goal 
of effective dry sanitation has the potential to drastically reduce 
the demand for water in urban areas, with attendant energy and 
chemical savings.

TALENT MANAGEMENT
Ensuring a flow of competent skills into the organisation is an 
ongoing challenge. A talent management plan has been produced 
which analyses the needs of the organisation at various levels and 
which focuses on those key members of staff who are expected 
to leave the organisation in the next five years. The use of such a 
plan enables the organisation to identify skills gaps and training 
needs. In addition to planning for these key members of the 
organisation, plans exist to ensure that sufficient professional as 
well as artisan staff are developed to meet the future needs of the 
organisation.

FINAL COMMENTS
EWS has been able to achieve most of its objectives because of 
a strong relationship with the political leadership of the mu-
nicipality. Through the adoption of a business-like approach 
to this relationship by being able to retain competent staff and 
ensure a flow of new competent staff into the organisation, it has 
also been possible to deliver services at a rapid rate. In the past 
twelve years, more than 1.3 million people have gained access 
to piped potable water and more than 700 000 people have been 
provided with an acceptable sanitation service. The water and 
sanitation policy approved by the eThekwini Council provides a 
solid platform to ensure the future sustainability of the organisa-
tion whilst at the same time meeting the very real needs of the 
hundreds of thousands of poor families living within the metro-
politan area. 

Safe fertiliser pellets converted from human sludge
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Cornubia arising from 
fields of sugar cane

North of Durban, on land under 
sugar cane just two years ago, 
the Cornubia precinct is being 

developed, attracting huge 
interest from investors.

THE CORNUBIA precinct is a joint 
venture between Tongaat Hulett 
Developments and the eThekwini 
Municipality, and aims at developing a 
‘mixed use’ urban settlement comprising 
a range of complementary land uses – in-
dustrial, commercial and residential. 

Global engineering consultancy firm 
SMEC South Africa has been instru-
mental in the planning of the develop-
ment framework, as well as the prelimi-
nary design of bulk services such as roads, 
water, sewer and stormwater. 

There are a number of projects which 
fall under the umbrella of the 1 200 ha 
Cornubia precinct. These include the 
Cornubia Industrial and Business Estate 
(CIBE), the City Housing Pilot Project, 
Phase 1B Housing and the Retail Park, 
which currently range from preliminary 
design to construction.

Construction of the CIBE commenced 
in September 2012 and in July 2013 
exceeded the 2.5 million cubes mark for 
bulk earthworks. This includes cut to fill, 
cut to spoil, and cut to stockpile. Ten ex-
cavators and almost 20 ADTs are moving 

in excess of 12 000 cubes of material per 
day. The platforms now extend almost 
3 km from one side of the site to the other. 
Bulk water has been completed, and roads 
and services were scheduled for comple-
tion in August, with total expenditure to 
date standing at R200 million.

A clustered/group housing approach 
has been proposed for Cornubia that can 
be adapted as a shift towards a ‘newer’ 
form of urban settlement and community 
building.  This includes the creation of a 
well-defined urban space incorporating 
courtyards and streets to achieve com-
pactness and intensity.

Construction is currently in pro-
gress for the City Housing Pilot Project 
(eThekwini Municipality) comprising 486 
residential units. SMEC South Africa was 
responsible for the planning and prelimi-
nary design for the pilot project, as well 
as final design of the access road (2.3 km), 
including a road-over-rail bridge to the 
pilot project.

Cornubia Phase 1A Integrated Human 
Settlements project (Pilot Project) is 
steadily nearing completion with prac-

Disciplines involved: 
 N Geometric design
 N Water modelling
 N Sewer reticulation design
 N Stormwater management planning
 N Stormwater design

Skills utilised: 
 N Project management
 N Design engineers
 N Hydraulic engineers
 N Traffic engineers
 N Municipal service engineers

Aerial view of the Cornubia site north of Durban



Civil Engineering October 2013 29

tical completion expected by the end 
of October or early November 2013. 
This project remains in the spotlight 
of National Government as a National 
Priority project.

When the Cornubia Phase 1B 
Integrated Human Settlements project 
is awarded it will be for the construction 
of bulk earthworks, individual platforms 
and civil engineering services for 2 186 
housing units. The top structures con-
tracts will follow six months thereafter.

Prospective retail clients are very 
interested in developing retail projects 
such as the Cornubia Retail Park and 
the N2 Retail Development. Preliminary 
planning and design is currently in pro-
gress. This includes the design and cost 
estimates of bulk sewer and water infra-
structure, which enables Tongaat Hulett 
Developments to negotiate with the var-
ious prospective developers. Occupation 
of the Retail Park is anticipated by 2015.

 INFO

Kelly Farthing 

kelly@ngage�co�za

Cornubia City Housing units nearing completion

Cornubia precinct

Planned Cornubia Retail Park
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Bridge City on the move with 
Durban’s R20 billion public transport upgrade
BRIDGE CITY, the mixed-use com-
mercial / residential Town Centre and 
Business Estate to the north of Durban, 
which is set to attract R10 billion in public 
and private sector investment, will play 
a pivotal role in the development of the 
city’s R20 billion public transport system, 
making it perfect for businesses looking 
for a prime position and highly accessible 
location along the rapidly developing 
northern coastal corridor. 

Speaking in the wake of the release 
of the 17 hectare Bridge City Industrial 
Business Estate, Cyril Gwala, Tongaat 
Hulett’s Development Director respon-
sible for Bridge City, the River Horse 
Valley Business Estate and Cornubia, 
said that land released for development 
was optimally located just 17 km from 
the Durban port and 23 km from the 
King Shaka International Airport. It 
was expected to contribute towards 
lessening the shortage of serviced, 
industrial land in Africa’s most rapidly 
growing city. 

In addition, Bridge City has been 
identified as a key node in the much 
anticipated R20 billion Integrated Rapid 
Public Transport Network (IRPTN) that 
is founded on the Bus Rapid Transport 
(BRT) system recently announced by the 
eThekwini Municipality. This world-class 
public transport network will integrate 
bus, rail and taxi transportation, pro-
viding reliable and affordable commuter 
transport that will benefit residents, 
workers and businesses. 

The first phase of the public transport 
project comprises three BRT routes and 
a rail corridor, giving commuters three 
routes from which to choose between the 
eThekwini region and Bridge City. Overall, 
the new transport system is expected to 
connect 600 000 commuters across the 
city to nine public transport corridors. The 
BRT routes are expected to connect com-
muters from Bridge City to Durban Central, 
Pinetown, Cornubia and Umhlanga.  

As part of the first phase of the city’s 
transport development plan, dedicated 

bus and taxi lanes, pedestrian walkways, 
bus shelters and feeder routes will be built 
around Bridge City, as well as the Durban 
City Centre, Pinetown, Umlazi and 
Umhlanga. Gwala said that a four-hectare 
site within the Bridge City Business Estate 
has been sold to the City of Durban for its 
new BRT depot.

The railway line, which is of strategic 
importance as it provides railway pas-
sengers with a link between the Bridge 
City development and the rest of Durban, 
will be completed by the end of November 
2013. All parts have been installed and 
it has been tested with a locomotive. 
Commissioning is expected to happen be-
tween December 2013 and January 2014. 

It is anticipated that, once Bridge City 
is fully developed, the rail station alone 
will accommodate approximately 100 000 
commuters daily, making it the second 
busiest station in KwaZulu-Natal. 

There are also plans to upgrade the 
road network around Bridge City. eThek-
wini Municipality and Tongaat Hulett 

Aerial view of Bridge City showing the new 
railway line which is under construction
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intend constructing a new half-diamond 
interchange off the M25 which will give 
dedicated road access to the Bridge City 
development and to KwaMashu. The M25 
will not only accommodate buses via a 
dedicated bus transport route, but will 
also open the way for other vehicles to 
travel to and from Bridge City. 

This is expected to attract not only 
logistics and distribution centres, but 
also labour intensive businesses such as 
call centres, as Bridge City will be easily 
accessible to workers from surrounding 
areas such as Inanda, Ntuzuma and 
KwaMashu and further afield. Ramped 
up commuter transport is also expected 
to facilitate further development of 
Bridge City as a retail hub, and ac-
celerate the planned development of 
residential and office blocks opposite 
the Bridge City Shopping Centre and 
Magistrate’s Court. More efficient 
transport will also assist professionals 
and patients utilising the new R1.2 bil-
lion, 450 bed regional public hospital 
which is expected to be constructed at 
Bridge City over the next few years. 

Gwala said that the Bridge City 
Shopping Centre, which opened in 2009, 
has already extended its pool of shoppers 
from the immediate vicinity to outlying 
areas. As a result, the mall is expected 
to add more big retail brands to its mix 

of national retail tenants. The shopping 
centre already has a well-established taxi 
rank which will be incorporated into an 
intermodal facility complete with its own 
fully fitted out railway station. 

The 17 hectare Business Estate is 
expected to attract a wide variety of 
investors. The size of sites – which are 
priced at R1 400 per sq/m of platform 
area – depends on the topography and 
the needs of individual investors. The 
Town Centre sites are priced at R950 
per sq/m of retail bulk (subject to a 
minimum of 1.5 FAR) and R300 per 

sq/m of residential bulk (these prices are 
currently being reviewed).

Bridge City is being developed via a 
public-private partnership (PPP) between 
the eThekwini Municipality and Tongaat 
Hulett. Tongaat Hulett is the project man-
ager responsible for implementation of 
the project, as well as the mandated sales 
agent for Bridge City.

 INFO

Cyril Gwala / Brian Ive 

Tongaat Hulett Developments 

031 560 1900

The nearly completed railway station at Bridge City is expected 
to accommodate around 100 000 commuters per day, making it 

the second busiest station in KwaZulu-Natal

The Bridge City Shopping Centre, which opened in 2009, is one of 
the anchors of the 43 hectare Bridge City Town Centre, together 
with the regional Magistrate’s Court which opened in May 2013
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Creating efficient, liveable cities
Deon Pretorius 

Leader: Land Development Services
Aurecon

deon.pretorius@aurecongroup.com

Large mixed-use developments 
are gaining traction globally as 
the property industry realises 
that developing efficient, 
liveable cities requires the 
all-important integration of 
diverse functions, such as 
residential accommodation with 
transportation and commercial 
opportunities. This article 
describes some of the barriers 
to creating efficient cities, as 
well as current trends, solutions 
and innovations.

SOME CHALLENGES INHERENT IN 
LARGE MIXED-USE DEVELOPMENTS
Knee-jerk responses to development needs
Whereas many European cities have 
historically followed an organic growth 
pattern which has occurred over a rela-
tively long period of time, today’s cities 
are required to respond extremely quickly 
to the needs of a burgeoning population 
for additional housing, transportation and 
business premises, amongst others. 

Unfortunately, these ‘knee-jerk’ re-
sponses often occur in isolation and there 
is little integration in terms of function. 
The concept of an ‘inter-disciplinary’ 
response, particularly throughout the de-
veloping world, is still fairly new, and as a 
result disparate development abounds. 

Customers, governments and local 
authorities are, however, starting to 
notice the pitfalls of this sort of reaction 
to development. Within this scenario, 
planners are realising that a housing 
development with no access to economic 
opportunities entrenches poverty and 
is thus a recipe for long-term socio-
economic failure. Likewise, an industrial 

development which is inaccessible to its 
workforce is bound for disaster.

Very little cross-disciplinary integration
Coupled to this is the fact that govern-
ments and local authorities tend to be 
very structured in terms of the different 
services that they provide. This is largely 
due to the vastly different budget and 
performance requirements of different 
departments. Within these structures, 
departments seldom consider the benefits 
of ‘cross-faculty’ integration, i.e. the crea-
tion of more efficient developments. 

Little investment in planning
Even more concerning is the fact that 
developers used to be able to market 
property developments ‘off-plan’ which 
created an income stream during the early 
stages of property investments. The global 
financial crisis has resulted in an end to 
this ‘speculative’ development model, with 
stricter financial control being applied. In 
simple terms, this means that developers 
cannot easily access finance for their 
developments without investing ample 

Century City, a mixed-use development 10 km from Cape Town’s CBD
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upfront work in terms of both design and 
tender processes to obtain accurate con-
struction costs. 

Service agreements with authorities 
are also required to be in place. This in 
turn requires extensive upfront planning 
and design work to determine future 
financial responsibilities. As a result, con-
sultants are put under pressure to work ‘at 
risk’ which impacts on cash flow. 

SOME EMERGING TRENDS IN 
TERMS OF LARGE, MIXED-USE 
DEVELOPMENTS
Integrated development
It is still common for authorities to only 
function in a specific area of responsi-
bility. Many public transport interchanges 
were developed as transport facilities 
only, for example, without looking at the 
economic opportunities that are inherent 
in places where footfall is concentrated. 

Today, however, there is a move 
amongst private sector developers to-
wards the integration of land uses, driven 
by economic opportunities, and thus 
requiring an integrated team of multiple 
professionals. 

Engineering companies that are able 
to offer the entire range of engineering 
services are preferred, due to their ability 
to act as a single point of contact for the 
client, simultaneously minimising the 
risk and challenge of managing multiple 
service providers. 

Large-scale sustainability
Sustainable infrastructure, too, is a key 
trend. We are gradually moving beyond 
the concept of ‘green buildings’ to that of 
creating ‘green precincts’ in which we ad-
dress sustainability in a wider context, i.e. 
the performance of an entire precinct. We 
are starting to ask: “What about the space 
in-between?”, and thinking of novel ways 
to ensure that space is protected, pre-
served and utilised in a way that doesn't 
harm the planet.

Sustainability at city level is a major 
challenge, requiring visionary thinking 
that takes transport, infrastructure and 
economic aspects, as well as rapidly devel-
oping communication technologies, into 
consideration.

Future-proof design 
Future-proof design is also gaining 
traction. Consultants should be 
looking to understand how buildings 
will interact with their surroundings 

in future by asking questions such 
as “What changes are expected to 
occur with regard to public transport, 
communication and Information 
Technology systems?” and then de-
signing their buildings accordingly.

INNOVATIONS OFFERED AND WHY 
THEY ARE CRUCIAL
It is vital that the services of an experi-
enced consultant are called upon when it 
comes to mixed-use developments. 

Proving commerciality
Having been involved in a wide variety 
of these kinds of developments globally, 
Aurecon understands first-hand the 
importance of conducting thorough pre-
feasibility studies before undertaking any 
large-scale development. 

Pre-feasibility studies offer an op-
portunity to test the commerciality of a 
development through considering vari-
able inputs such as size, location and cost 
before any actual investment is made in 
terms of development. 

Expert master planning 
Master planning is where planners and 
engineers can add real value, including 
the ability to consider both current and 
future demand, as well as the need to 
accommodate a phased approach to con-
struction which is flexible and responsive 
to market fluctuations. 

Early investment in planning ensures 
that the right things are done at the right 
time, saving significant downstream costs 
and minimising unnecessary expenditure.

A great opportunity exists during 
the early precinct planning stages to set 
goals which contribute to the reduction 
of our carbon footprint towards achieving 
carbon neutral solutions, and then to 
implement these through the planning, 
design and construction stages.

 A combination of strategies should 
be considered at various scales of new 
developments. Aurecon, for example, has 
achieved much at individual building level 
with regard to energy and water efficiency, 
and has received a number of awards for 
the implementation of Green Building 
technologies. 

On a broader scale, Aurecon is also 
developing solutions at a precinct level 
in partnership with learning institutions. 
Design and simulation tools are used to 
model and assess the effect of various 
interventions, from land use, density and 

typology variations, to waste generation 
benchmark ranges and transportation 
mode targets to achieve energy efficien-
cies as well as socio-economic benefits, all 
aimed at achieving sustainable develop-
ment solutions.

Modelling of engineering solutions towards 
WOLAM 
There is immense value to be gained in 
modelling the technical solutions selected 
by a client using 3D software. The ability 
to represent these solutions graphically 
offers the added advantage of not only 
allowing a client to visualise technical 
solutions proposed and selected, but to 
also understand and evaluate the entire 
life-cycle of these services with the view 
to successful whole-of-life asset manage-
ment planning (WOLAM), including the 
operation and maintenance components 
of these services.

A tailored approach
Throughout the developing world, in par-
ticular, it is common for the requirements 
on mixed-use developments undertaken 
in historically sensitive areas to require a 
highly tailored approach to engineering 
design as opposed to simply following 
the known blueprints, called ‘minimum 
standards’ or ‘best practice’.

Aurecon recently undertook work 
in the Lahore Walled City in Pakistan, a 
location known for its extremely dense 
population and heritage buildings with 
narrow transport and pedestrian alley-
ways. The client requested that we devise 
unique solutions applicable to this par-
ticular environment. As such, Aurecon 
was required to produce infrastructure 
designs tailor-made for each individual 
alleyway, as well as ensuring that the new 
infrastructure did not harm the historic 
fabric of the ancient city.

CONCLUSION
In terms of creating liveable cities with 
economic opportunities and ample access 
to public transport, it is key that brave 
decisions are taken to ensure that devel-
opments of the future are liveable and 
sustainable. There is a danger in aiming 
to simply meet the targeted numbers set 
for infrastructure, but missing out on the 
opportunity to create sustainable devel-
opments.

Never has this opportunity been as 
vital as it is now in South Africa and in 
Africa. 
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Precast concrete replaces granite 
in sea wall rehabilitation
PRECAST CONCRETE panelling, 
coping, bollards and paving blocks 
(CPB) have been specified by the 
City of Cape Town municipality for 
Phase 1 of the Mouille Point Sea Wall 
Rehabilitation Project. 

It began in November 2012 and is due 
for completion in February 2015. The pro-
ject entails rehabilitating a 600 m section 
of sea wall from Three Anchor Bay to the 
Mouille Point Lighthouse, and renewing 
the promenade above it using CBP and 
other materials.

Extensive research into the most 
suitable materials, both for the sea wall 
and the promenade, was conducted by 
consulting engineers, Ingérop South 
Africa, in collaboration with the City of 
Cape Town.

Dressed with granite blocks when it 
was first built, the wall has successfully 
withstood the full force of the Atlantic 
for over 70 years. However, continual 
exposure to wave action meant that 
seawater eventually eroded the mortar 
jointing and dislodged some of the 
blocks, penetrating the concrete behind 
them. This led to the exposure of the 
wall’s concrete core and the subsequent 
erosion of backfill material. The loss of 
fill material under the paved footpath 
led, in places, to the collapse of the latter.

The rehabilitation project entails 
strengthening and re-facing the sea wall, 
with special emphasis being paid to the 
durability of its various components, 
the repaving of the promenade footpath 
behind the wall, and the construction of 

a splash wall on the landward side of the 
promenade footpath using the granite 
blocks removed from the sea wall. One 
of the purposes of the splash wall is to 
prevent sea water from reaching the 
grassed area behind it if the sea wall is 
over-topped. Re-laying of the footpath 
is taking place in the sections where the 
wall has been rehabilitated. 

Besides building a promenade, the 
original sea wall was built to keep back 
kelp and to facilitate the disposal of solid 
waste. The rehabilitated wall comprises 
fresh material such as concrete panelling 
and new coping, as well as parts of the 
existing structure, such as the original 
foundation and its mass concrete core.

Precast panelling, measuring 2.5 m 
x 1.2 m and manufactured by Concrete 

Mouille Point Sea Wall Rehabilitation Project: 
illustration of the repair of the existing wall
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Manufacturers Association (CMA) 
member, Concrete Units, was chosen to 
dress the new wall for several reasons – 
cost and time saving being major consid-
erations. The panels are 125 mm thick and 
consist of a 30% fly ash blend. Reinforced 
with hot-dip galvanised rebar and rated at 
50 MPa, the panels satisfy the minimum 
design service life of 50 years. 

As City of Cape Town engineer and 
Mouille Point project manager, Paul 
Vink, observes, rehabilitating the wall is 
complicated by intermittent wave action 
which shortens the period in which actual 
construction work can take place. 

“Therefore any process which saves 
time is advantageous, and concrete 
panelling obviously meets this objective. 

Another benefit is that, unlike granite 
facing, precast concrete panelling has a 
limited number of joints for the sea to 
penetrate. Furthermore, because precast 
concrete is produced to strict quality 
controls in a factory environment, it will 
provide the durability required.” 

The moulds for the panelling were 
made using granite samples from the old 

Three Anchor Bay, where a section of walling has been prepared for the 
installation of precast concrete cladding; galvanised dowels, which 

will support the panels, are clearly visible
Recently installed precast concrete cladding prior to the pouring of 

concrete between the cladding and the existing wall

Granite blocks removed from the sea wall and 
stockpiled for use as pedestrian seating
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wall. This was done to give the new wall 
a similar look and feel to the old struc-
ture, while simultaneously improving 
overall performance.

REHABILITATING THE PROMENADE 
The City of Cape Town conducted trials 
on ten different paving materials to es-
tablish which would be the most suitable 
in terms of safety, aesthetics, durability, 
maintenance, marking or staining, and 
comfort. Eight concrete block paving pro-
ducers and two clay brick manufacturers, 
were invited to pave ten trial sections 
during the early part of 2010. 

The promenade section chosen for the 
trial panels was exposed to regular wave 
action, unlike other sections which were 
more sheltered. Therefore results could 
be obtained within a relatively short test 
period of 19 months.

All ten trial panels were uniformly 
exposed to the wet and dry cycles of 
the marine environment and normal 
pedestrian traffic. The exposure to sea 
water led to a high incidence of algae 
growth and decolourisation on some of 

the panels, and the effects on the safety 
of these panels were significant. The clay 
brick panels (TP5 and TP7) were par-
ticularly slippery when wet and posed a 
serious safety hazard to pedestrians.

Some differential settlement between 
individual paving blocks was also vis-
ible on a few of the panels. The probable 
cause was the partial washing out of the 
jointing sand which reduced the inter-
locking effects of the adjacent pavers. 
This, too, could have been hazardous for 
pedestrians if the process had been al-
lowed to continue.

Although there was no settlement 
or collapse across any of the trial panels, 
several of the concrete block pavers 
showed signs of significant surface 
damage and/or degradation. 

Bob Smith, senior designer and resi-
dent engineer of Ingérop South Africa, 
says that over the years concrete pavers in 
marine environments have been the sub-
ject of several performance trials during 
which poor design and control of the 
concrete mix, lack of uniformity in the 
production processes and other quality 

control issues were identified as the main 
causes of surface degradation. 

“Concrete pavers are generally prone 
to some degree of surface damage and 
degradation. This was quite visible on two 

Some of the paving block trial sections
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of the concrete trial panels (TP4 and TP6) 
in what was initially a smooth surface 
finish, and less obvious on two concrete 
aggregate-type paving test panels (TP8 
and TP10).

“By contrast the clay brick pavers 
showed no signs of surface damage or 
degradation and were unlikely to do so 
due to the inherently high strength of 
kiln-fired clay products and uniformity in 
the production processes.

“However, as this trial revealed, clay 
pavers are more susceptible to algae 
growth and discolouration, especially on 
the side closest to the sea. This was pos-
sibly due to the low permeability of clay 
paving which inhibits the free drainage of 
surface water and creates an environment 
which promotes algae growth.”

Based on the findings of the survey, 
smooth interlocking concrete pavers, 
manufactured by C.E.L Paving, were 

selected to be used throughout. A blend 
of natural colours was chosen which will 
be enhanced with coloured inlays, and 
borders where necessary.

The 70 mm thick topped pavers 
contain Chryso’s Pareflo 20 water-
proofing admixture in the topping and 
base, and comply with the require-
ments of Class 40/2.6 pavers in the new 
SANS 1058:2012 standard.

The paving was laid on a 25 mm sand 
bedding and 200 mm gravel sub-base by 
Exeo Khokela’s in-house paving teams, 
and drainage is effected by the careful 
control of cross falls.

The Sea Point promenade is most 
popular during the hot summer months 
when people are drawn to its cool and 
refreshing environment. This is enhanced 
by the lighter greys and white tones of the 
concrete paving.

 INFO

Wally Armstrong 

Director 

Concrete Manufacturers Association 

011 805 6742

A completed section of sea wall at Three Anchor Bay showing 
the installed precast concrete cladding and new coping
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INTRODUCTION
There has been much written and spoken regarding the defi-
ciencies in the implementation of infrastructure projects in 
South Africa, also in the context of this short discussion, road 
infrastructure. Amongst those who have commented on the in-
ability to implement infrastructure, are the State President and 
other Cabinet members, the diagnostic report of the National 
Planning Commission into the provision of infrastructure for 
development, various World Bank reports, a SAICE report and 
other professional bodies, and the public at large. In the words 
of Bobby Godsell on national radio, “We don’t have a money 
problem, but rather a delivery problem.”

There is much evidence to show that roads are an impor-
tant catalyst for economic growth, perhaps second only to 
education, and unless we address this deficiency the much 
needed economic growth rate which this country needs to 
address a number of problems in the country will not be at-
tained (DoT 2008).

How then do we go about striving to achieve this? Perhaps 
the necessary action can be addressed within a “4S” framework:

 N Structure 
 N Systems 
 N Skills 
 N Service

STRUCTURE
The contextual environment for the implementation of road 
programmes in South Africa is one of three levels of govern-
ment, all with strong original road powers as set out in our 
Constitution, a phenomenon which is not common throughout 
the world, where most governments have only two levels of road 
authorities possessing strong powers in respect of the provi-
sion of roads (Mitchell 2009). It is suggested that the reason for 
this state of affairs is political compromise in 1910, when the 
Union of South Africa was formed from four then independent 
states, and again in 1994, the advent of full democracy in South 
Africa, when the two major negotiating parties each supported 
different institutional arrangements, namely a unitary state on 
the one hand and a federal state on the other. South Africa can 
best be described as a unitary state with strong federal charac-
teristics. At this negotiating forum in 1994 nine provinces were 
also created. Added to this we have two levels of local authority 
government, local and district.

Dr Malcolm Mitchell 
Professional Advisor

South African Road Federation 
mally2@vodamail.co.za

Towards effective implementation of 
road projects and programmes
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The consequences of this is a multiplicity of road authori-
ties for a relatively small inter-city road network for roads 
carrying traffic volumes of say 1 000 vehicles a day and above. 
Added to the nine provincial road authorities is the South 
African National Roads Agency, SANRAL, previously a Chief 
Directorate in the National Department of Transport, as 
well as three private “road concessionaires”– all these bodies 
present in an environment of a shortage of roads skills in the 
public sector.

A country’s institutional structure for the provision of roads 
generally changes over time from complete “in-house” activities 
to strong private sector involvement in delivering the road pro-
gramme, with full privatisation of some roads (Mitchell 2009). 
Nowadays active consideration is being given world-wide to the 
“commercialisation” of road provision through public-private-
partnerships, road agencies and road concessionaires.

In order to examine the most effective institutional struc-
ture for the provision of roads in South Africa we need to 
consider certain administrative organisational principles. These 
include:

 N The need to promote sound governance – which is mainly 
about leadership and accountability to the public.
 N A clear assignment of responsibilities with as few administra-
tive bodies as is technically possible, which should result in a 
reduction in overall administrative costs.
 N A separation of the political and executive functions.
 N A minimisation of inter-authority structural conflicts.

The institutional structure thus created needs to be devoted to 
effective and efficient delivery of a “market-related” total road 
network and the optimal matching of needs and resources.

With this background a suggested long-term approach to 
the institutional structure for the management of the roads 
function in South Africa is suggested as being:

 N For the primary road network in the country, probably some 
30 000 km in extent – continue with the SANRAL option.
 N For the secondary inter-city road network with traffic vol-
umes of say 1 000 vehicles per day (vpd) and higher, probably 
some 25 000 km in extent – create a new roads agency to 
implement and maintain the network.
 N For all roads carrying traffic volumes of less than about 
1 000 vpd, which will be mainly gravel roads – the provincial 
road authorities should be the controlling bodies.

 N The metro authorities should assume responsibility for 
all roads in their geographic area, with the exception of 
SANRAL roads. Importantly they should receive adequate 
funds to shoulder this responsibility.
 N For roads in the minor local authorities, a programme to 
restore the professional capacity and institutional memory 
should be embarked upon.

There will most definitely be political obstacles in the path 
of this proposal – note the experience of the Holmwood 
Commission Report into the Roads Problem in 1925, which 
took ten years to come to fruition with the creation of the first 
National Road Board (Floor 1985). However, if we are to restore 
our road network to an acceptable condition to help drive the 
much needed economic and social development, strong leader-
ship will be essential. Obviously the long-term programme will 
not be implemented immediately and a short-term incremental 
programme to work towards this goal will be necessary. This 
will require perceptive political leaders having the interests of 
the country at heart.

SYSTEMS
Road management systems are, and world-wide have been, 
an essential “working tool” of road authorities for 30 or more 
years. A road management system (RMS) in the context of 
this short discussion is a system which defines a set of inte-
grated procedures for providing and maintaining an effective 
road network at minimum cost and maximum efficiency. It 
seeks to integrate all the facets of road activities necessary to 
manage road networks, from planning to financing to design 
and construction, and also monitoring of the network condi-
tion and performance for maintenance purposes. It should 
also improve the interaction between the policy-makers and 
the executive (Mitchell & Jordaan 1989). 

Road programme management systems have been in op-
eration in South Africa in various forms since the late 1970s. 
Kannemeyer has produced a very interesting chart which il-
lustrates the rise and fall over time of pavement management 
systems, an element of the total management system, since the 
late 1970s. This shows that their capacity and use peaked in 
the mid-1980s and has been in decline since the early 1990s. 
The same can be said for the other elements of an integrated 
road management system (Kannemeyer & Mitchell 2010). 

There has been much written and said about the conse-
quences of this situation which will, for reasons of space, not 
be commented on in this short discussion. Suffice to say that 
a report of the Department of Transport in 2006 states “there 
are no working road condition management systems for gravel 
roads” and “for sealed roads more than half of the provincial 
road authorities stopped (or curbed) doing road network con-
dition assessments after 1997”. At local authority and metro 
level there are only “pockets of excellence”. However under the 
guidance of SANRAL and the Treasury, road condition assess-
ment systems are being re-introduced as a pre-condition for 
provincial authorities to receive ring-fenced maintenance funds 
for roads – this, however, is only part of the need for effective 
RMSs. So where do we turn to in order to remedy the situation? 

The National Planning Commission’s diagnostic overview 
report in 2011 suggested that the necessary skills and motiva-
tion in the public service to manage infrastructure delivery 
systems was lacking, and that a short-term approach using 

Infrastructure delivery systems, including roads, 

should adopt a strategic approach, build trust 

and understanding with the private sector, have 

an emphasis on outcomes and incorporate 

value for money through oversight functions. In 

the roads sector, the subject of this discussion, 

they need to address in an integrated fashion 

all the relevant facets, be simple to understand 

but comprehensive in output, match real road 

needs, not just political “wish lists”, and have the 

confidence of the Treasury.
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consultants was a “band aid” only, and that without adequate 
in-house expertise at provincial and local authority level the 
problem will not be solved. There was therefore a need for an 
alternative approach towards managing infrastructure de-
livery systems (NPC 2011).

Infrastructure delivery systems, including roads, should 
adopt a strategic approach, build trust and understanding with 
the private sector, have an emphasis on outcomes and incorpo-
rate value for money through oversight functions. In the roads 
sector, the subject of this discussion, they need to address in 
an integrated fashion all the relevant facets, be simple to un-
derstand but comprehensive in output, match real road needs, 
not just political “wish lists”, and have the confidence of the 
Treasury. In addition they need to be regularly updated based 
on appropriate indicators, provide concise but accurate infor-
mation to decision-makers, and differentiate between different 
classes of roads in the network.

A suggested approach to addressing this problem, or rather 
need, insofar as the roads sector is concerned would be to: 

 N Re-visit the Road Infrastructure Strategic Framework for 
South Africa (RISFSA) report recommendations on road pave-
ment management systems.
 N Investigate the recommendations of the National Planning 
Commission report for adaptation to the roads sector.
 N Involve the Treasury in the process.

The system would need to be based on realistic planning and 
an accurate determination of the current network capacity and 
condition. For this to be done, an updated Road Network Study 
would be necessary – the last one was carried out 30 or so years 
ago. Because financing will be a major issue, the public needs to 
be kept informed and involved in procedures for the acquisition 
of the necessary funds.

SKILLS
Adapting a public statement by Minister Trevor Manuel, it 
can be stated that a competent and professional (skilful) civil 
service displaying wisdom is essential to the implementation 
of road programmes. It needs to be made clear, however, that 
skills do not comprise mere knowledge, but that experience is 
also required. The much needed wisdom can be regarded as 
knowledge plus experience, and it can take five or more years of 
sound experience in any field of endeavour to be regarded as an 
expert in the field.

Skills do exist in the roads milieu in South Africa, but 
with some notable exceptions these reside mainly in the 
private sector. However, it is essential for the optimum and 
efficient implementation of road programmes to have a pro-
fessional client – many sound reasons can be advanced for 
this. So how do we go about developing these needed skills 
and wisdom in the civil service?

In earlier years these skills were developed in the primary 
government infrastructure provision authorities, such as the 
then South African Railways and Harbours, the Department 
of Water Affairs, Provincial Roads Departments, large 
Municipalities and the suchlike. These were excellent training 
grounds and most of the eminent engineers in the past received 
such “training”. Currently most “hard engineering” is carried 
out in the private sector, with a consequent loss of institutional 
memory in the public sector. This raises the question, has the 
“commercialisation” pendulum swung too far? 



44 October 2013 Civil Engineering

An essential prerequisite for the rebuilding of capacity in 
the public sector road bodies is pride in public sector employ-
ment. Also there needs to be no cadre deployment to senior 
posts, thus shutting the door to those competent persons still 
employed in the civil service. In order to address the skills 
shortage in the longer term it is suggested that a return to a 
substantial amount of “in house” engineering takes place. In 
the shorter term perceptive mentoring of existing personnel 
who might not have the requisite experience, by experienced 
roads engineers, should be resorted to. Additionally it would 
help the process of building competence in public sector 
bodies if post requirements and remuneration could be struc-
tured to encourage persons with the requisite skills and ex-
perience to enter the public service without loss of income. In 
the author’s experience road engineers in the Federal Highway 
Administration in the USA are largely drawn from private 
sector companies and are already experienced professional 
roads engineers when they enter the public service. 

There is a “long path to hoe” in this very important en-
deavour, but it is essential that it succeeds to ensure the long-
term sustainability of South Africa’s road network. 

SERVICE
Chapter ten of the South African Constitution details the 
manner of carrying out service to the public: “Public adminis-
tration ….. must incorporate the following principles:

 N A high standard of ethics must be promoted and main-
tained;
 N Efficient, economic and effective use of resources must be 
promoted.”

Contrast this with the following remarks made on national 
radio on 23 April 2013 by a Board Member of the National 
School of Government, summarised as follows:

 N Despite some pockets of excellence public service is not 
adequate to deal with implementation of the necessary in-
frastructure.
 N We have a civil service that does not address public needs.
 N There is a blurring of administrative imperatives and po-
litical deployment. 
 N Qualifications alone are not adequate, we need a positive 
attitude.
 N Competent people with a passion for service and high 
ethical conduct are needed in the civil service.
 N We must maintain our institutional memory.
 N An environment of promotion of excellence is essential.

Perhaps South Africa needs to take as its lodestone the ex-
ample of the success story of the so-called “South East Asia 
Tiger Cubs”, whose recipe for success was based on:

 N Committed, strong, competent and honest political and 
administrative leadership
 N Consensus on a clear national vision and attention directed 
towards this by all sectors of society
 N Creative, pragmatic and co-ordinated use of available re-
sources
 N An organisational culture with a strong work ethic  
(Mitchell 2009).

There is much analytic literature which stresses that leader-
ship and expertise are the prime requirements for success in 
this endeavour. Leadership is the most essential requirement. 
It embraces, at the least:

 N Providing vision and strategic direction
 N Embracing an ethical and inspirational approach to carrying 
out one’s function
 N Conceptual thinking ability 
 N Having a capacity for strategic relationship management
 N Displaying customer focus, technical skills and expertise 
 N Possessing good governance abilities
 N The ability to mentor and develop others
 N Resilience self-development and self-management. 

CONCLUSION
The restoration of the ability for authorities to effectively imple-
ment road programmes will not be an easy task. It is, however, 
a necessity if the country is not to have its economic and social 
development severely hampered by the consequences of an in-
adequately provided and maintained road network.

Some background to the problem is given in this short 
discussion, but much more debate is necessary to arrive at a 
successful and implementable solution. We need to strengthen 
all the drivers of performance in this endeavour.

In terms of the 4S framework:
 N Strengthening structures and accountability  
will make it happen.
 N Improving systems and capacity will be the  
catalyst to make it possible.
 N Good skills and trust will make it flourish.
 N Good service in government institutions will make it continue.
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THE INITIAL INVESTMENT cost of 
concrete roads compared with asphalt 
alternatives often misguidedly influences 
decision-makers in charge of infrastruc-
tural development.

Considering mainly the initial costs 
of new suburban or national roads omits 
an important factor: the ultimate useful 
lifetime and maintenance required for 
such roads. It is important to employ 
mathematical and probabilistic models 
that can assist decision-makers taking 
strategic long-term decisions of this kind 
in the context of budgetary restrictions.

The Life-Cycle Cost Analysis (LCCA) 
assesses the long-term return of alterna-
tive investment options by taking into ac-
count the total and final costs to both the 
road owner/manager and the road user. 
From the LCCA, an option can be sourced 
that has the lowest long-term cost, but 
still achieves the desired performance. 

To assess the whole-life costs of new 
roads, the following factors need to be 
taken into account:

 N Construction costs, including agency 
costs for administering the project, 
consultants’ fees for design and super-
vision, and the contractor’s total costs.
 N Maintenance costs, including annual 
routine maintenance, periodic treatment 
such as joint resealing and overlays.
 N Residual value: One approach is to value 
the contribution the new road would 
make at the end of the analysis period 
to the next life cycle of the road.
 N Vehicle operating costs and normal 
travel time costs. These costs tend to 
increase as the road condition deterio-
rates prior to major rehabilitation. The 
rate of increase will differ for different 
road types and strategies.
 N Road-user delay costs caused by the 
unavailability of the road.

Life cycle costs vital for 
road-building decisions

A concrete overlay being applied to an asphalt 
highway in KZN – concrete roads play an important 

role in infrastructural development

Concrete strip road in the Mountain Zebra National Park near Cradock
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SMEC South Africa continues to 
successfully deliver a diverse range of 
projects that are innovative, sustainable and 
enhance people’s lives.  

The Thulamela Gateway Neighbourhood 
Project where local culture was taken into 
account when a new road and traffic circle 
were designed.  

The Newclare Underpass and Pedestrian 
Bridge serves the needs of society by 
providing an east-west roadlink across the 
main Witwatersrand railway line. 

The widening and strengthening of the 
Okavango River Bridge was undertaken in 
response to the increased traffic to Walvisbay 
and Zambia. 

In KwaZulu Natal, the Tshelimnyama 
Pedestrian Bridge provides a safe 
crossing for local people over the N3      
just North of Pinetown. 

Valpré’s  Spring Water Bottling Plant  
is the first LEED certified bottling plant   
in Africa. 

 N Road construction delay costs. Where 
the road is to be placed on an existing 
operational road alignment, there is 
usually some traffic disruption. If the 
road type chosen will affect the dura-
tion of the work, the increase in vehicle 
operating and travel time costs for each 
alternative should be estimated.
 N Road maintenance delay costs. 
Deciding on road alternatives that 
require frequent major maintenance, 
the road-user costs associated with this 
work may be significant. 
 N Accident costs. These should be taken 
into account where there are differences 
based on the type of road and mainte-
nance strategies which may result in 
road deficiencies causing accidents. 

One of the main problems with a 
deterministic approach to LCCA is 
that it uses single values for the inputs 
and calculates a single value for the 
output. The American Federal Highway 
Administration’s new approach is to 
use a probabilistic-based risk analysis 
in road design which incorporates the 
variability of each input by combining 

the variability of the individual inputs 
to generate a more probable LCC cost. 
The results then are not just one value, 
but a whole distribution on what possible 
values could be.

A similar approach has been used 
in formulating The Concrete Institute’s 
(TCI) award-winning ‘cncPave’ mecha-
nistic design procedure for concrete 
pavements, developed by the TCI’s prede-
cessor, the Cement & Concrete Institute. 

The importance of using accurate 
maintenance costs in an LCC is illus-
trated in a rehabilitation contract on the 
N3 outside Pietermaritzburg for which 
an analysis of costs using concrete and 
asphalt alternatives as building material 
was made in 1984. The initial costs were 
based on the average of the three lowest 
tenders. In this analysis, the concrete 
road option was 18% more expensive 
than asphalt. Despite this, concrete was 
the selected option. Fifteen years later, a 
Present Worth of Costs (PWOC) analysis 
– incorporating the actual maintenance 
costs incurred on the road over the 
15 years – showed that concrete was then 

only 1.3% more expensive. This clearly 
illustrates the importance of employing 
accurate maintenance data when using 
life-cycle cost analyses to assess various 
road-building material options. 

Concrete strip road in the 
upmarket Pezula Estate on 
the Garden Route



Prefabricating our roads
TECHNOLOGIES IN CONCRETE 
may soon enable the South African 
National Roads Agency (SANRAL) to 
build precast concrete roads offsite, 
and ship them wherever they are re-
quired in the country. 

As incredulous as it may seem, 
the technology is being investigated 
by SANRAL and forms just one of 
many new technologies being care-
fully studied by experts around the 
country. Speaking at the South African 
Readymix Association (SARMA) confer-
ence in Broederstroom recently, Louw 
Kannemeyer, roads network manager for 
SANRAL, said that concrete remains a 
viable alternative to traditional asphalt 
pavements, and new techniques are con-
stantly being investigated.

The advantage of precasting road 
sections is that the manufacturing 
process can take place within a factory 
environment without the challenges 
normally associated with road construc-
tion on site, such as weather extremes, 
traffic, etc. This enables consistently 
high quality surfaces to be produced 
which are simply shipped to the site and 
secured onto the base materials. Apart 
from technical advantages, the manufac-
turing process can speed up the actual 
time spent on site, as surfaces can be 
quickly secured one after the other. 

ULTRA-THIN CONCRETE
Apart from futuristic plans, the Agency 
has already begun using other high-
tech concrete technologies on our 
roads. Kannemeyer explained that at 

present more than 200 lane kilometres 
of ultra-thin reinforced concrete have 
already been used on freeways around 
the country – especially on Gauteng’s 
Freeway Improvement Project. 

“This technique makes use of ready-
mixed concrete containing a locally 
refined recipe of high-strength concrete 
(containing fibres and metal hooks) 
which is poured over a specially designed 
steel reinforcing mesh. It enables the 
surface to be poured to a depth of only 
70 mm – even on our high-usage free-
ways around Johannesburg. Ultra-thin 
concrete also has the advantages of being 
labour intensive, saving on construction 
materials. It is also durable and strong.” 

He added that the technique is 
constantly being refined by the Agency 
and remains a viable construction 
method that will be considered wherever 
roads are being constructed. Currently 
ready-mix concrete is mainly used for 
structures, side drains, retaining walls 
and concrete barriers. Opportunities 
exist for concrete suppliers to innovate 
and work with SANRAL to develop new 
products and techniques, while also ad-
dressing quality issues that have dogged 
some ready-mix supplied to SANRAL 
projects. Associations like SARMA 
would therefore play an important role 
in regulating the industry in future, as 
“just one bad experience can taint the 
entire industry”, Kannemeyer said. 

SCALE OF ROAD INFRASTRUCTURE
Kannemeyer continued: “South Africa 
has a vast network of 746 000 km of 

roads, with 153 000 km paved and the 
rest being gravel or dust roads. Over all 
we have the tenth longest network in the 
world with an estimated replacement 
cost valued at more than R2 trillion. In 
addition we have a huge network of un-
proclaimed roads, mainly in the former 
homelands, that span about 140 000 km 
of different types of roads. 

“Our biggest challenge, though, is 
maintenance. Throughout the country 
preventative maintenance has been 
lacking and simple tasks like crack 
sealing, cleaning drainage, cutting of 
grass, etc, have not been done. As a 
result we have a major backlog and the 
price we need to pay is huge. 

He concluded that SANRAL’s re-
sponsibilities extend only to national 
roads, and the Agency is therefore less 
affected by maintenance issues than 
provincial and local authorities. This is 
largely as a result of its strict preventa-
tive maintenance schedules which are 
undertaken on a constant basis. 

 INFO

Johan van Wyk 

SARMA 

011 791 3327 

johan@sarma�co�za

Ultra-thin reinforced concrete pavement
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Current data suggests that the coun-
try’s road maintenance backlog in 
2010 was R149 billion plus R65.9 bil-
lion just to maintain the roads in the 
same condition.
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Key focus areas in 
road safety communication campaigns
IN THIS ARTICLE THE TERM “road 
safety communication campaign” (RSCC) 
will be used for road safety awareness 
campaigns through all forms of mass 
media, including paid media advertise-
ments. The article covers the key focus 
areas of RSCC by road administrations 
and authorities: road user behaviour, 
types of road safety campaigns, target au-
diences, campaign media, and campaign 
evaluation.1

ROAD USER BEHAVIOUR
It might seem unnecessary to guide 
people to behaviours that may obviously 
be in the best interests of their own health 
and safety, e.g. not driving while intoxi-
cated, wearing of safety helmets and seat 
belts, and not driving at excessive speeds. 

The reality is that many people are 
sceptical or even superstitious about 
certain safety measures, such as the 
wearing of seat belts. People may not 
actually understand the risks, or if 
they do, may ignore the risk by acting 
on the belief that “it won’t happen to 
me”. Breaking down these barriers 
and convincing the public that many 
crashes can and have been prevented, 
can be a long and slow process. RSCC 

should therefore be seen as a sustained 
commitment, and influencing road user 
behaviour positively will ultimately have 
a high road safety return.  

Behavioural change theories are 
used to predict, persuade and explain 
the process of behavioural change. 
The understanding of Theories of 
Behavioural Change plays a major 
role in understanding the differences 
between desired and actual road user 
behaviour. These theories allow for a 
more accurate evaluation of predicted 
outcomes of RSCCs.  

Different theories are applicable to 
different types of behaviour, and thus 
different types of RSCCs intend to affect 
a particular type of behaviour change. 
Variables associated with the perceived 
threat or impact, such as likelihood or 
severity, play an important role. The suc-
cess of a particular theory’s application 
will depend on the match with the objec-
tives of the RSCC. This should be linked 
directly with the dangerous behaviour 
that has to be changed. 

Sustainable behavioural change is 
linked to understanding the appropriate-
ness of the theoretical behavioural model 
(TBM), and how such a model has been 

matched to the specific target audience 
and the targeted behaviour.

Using the appropriate TBM is very 
important to successfully influence the 
behavioural change.  

Example 1 highlights a TBM for a 
Belgium RSCC which encourages a posi-
tive message, with a positive behavioural 
change anticipated.  

TYPES OF ROAD SAFETY 
CAMPAIGNS
It is important to acknowledge that an 
RSCC is not the only intervention that 
serves to improve knowledge, or change 
beliefs and behaviour. Other activities, 
such as enforcement, education, legisla-
tion and improvements often contribute 
to increasing the effectiveness of the 
RSCC. These supporting activities are 
vital to the success of the overall road 
safety campaign.  

Whether or not the RSCC is com-
bined with supportive activities or part of 
an integrated programme, its design and 
implementation will mostly be based on 
social-marketing principles.

The international trend is to apply 
social marketing techniques when com-
municating road safety messages, i.e. to 
use marketing techniques to influence a 
target audience to accept, modify or quit 
behaviour for the benefit of individuals, 

Randall Cable Pr Eng 
Engineering Manager: Operations

SANRAL
cabler@nra.co.za

Example 1  Use of theoretical behavioural models (TBM)

Anti-Drink Driving Campaign

Behavioural and psychological reinforcement is best accomplished through use of 
reward and positive/normative strategies. A link between the campaign objective and 
the TBM was formed by rewarding the correct behaviour with a chance of winning 
a car and other prizes when having a negative breathalyzer test performed by the 
police during the campaign.
Road Safety Institute, Belgium
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groups or society as a whole. If we can 
figure out how to make behaviour change 
EASY, FUN and POPULAR it becomes 
easier for us to encourage it.

TARGET AUDIENCES
Defining the target audience  
Depending on the road safety problem 
to be addressed, the target audience may 
be the whole population or a specific 

target group. However, more commonly 
a specific target audience is linked to a 
particular road safety concern.  

 It is important to understand the dy-
namics of the current behaviour and how 
it varies within a specific target audience 
before change can be effected. Failure 
to understand who the “customers” are, 
could lead to an inefficient or unsuc-
cessful RSCC.

Segmentation of the target audience 
Segmenting consists of separating the 
audience into homogeneous subgroups 
called segments. A segment is a subset of 
the larger audience that shares key char-
acteristics, making it more probable that 
individuals in a particular segment will 
respond to the same message or stimuli 
in a similar way. Defining and then seg-
menting the target audience in relation 
to the road safety problem is critical. 
The target audience should be defined 
according to the road safety problem 
behaviour. This definition can be based 
on available data or substantiated under-
standing of the road safety problem.  

Example 2 highlights how crash data 
assisted with the segmentation for teen 
drivers who are three times more prone 
to be involved in crashes than their adult 
counterparts.  

Example 3 demonstrates that seg-
menting the target audience will guide 
the RSCC strategy. Different segments of 
the target audience may be approached in 
different ways.

ROAD SAFETY COMMUNICATION 
CAMPAIGN MEDIA
Choosing the appropriate means of com-
munication is essential in ensuring that 
the message reaches the target audience. 
The choice depends primarily on factors 
related to communication type, target 
audience, media characteristics and costs. 

It is important to understand the 
habits and preferred media of the target 
audience in order to better capture their 
attention with the RSCC message. There 
is significant researched evidence to con-
clude that the effectiveness of the cam-
paigns is influenced by the message type 
and presentation style, as well as certain 
aspects of the person receiving the mes-
sage. Different audiences would respond 
differently to the same campaign style. 
This has much to do with existing at-
titudes often shared by the members of a 
specific target group, or segments within 
such a target group. Consideration should 
also be given to the secondary target 
audience, and the ability of the secondary 
target audience to influence the primary 
target audience. For example, targeting 
children to influence parent behaviour is a 
common and very successful tactic.

Threat appeals have been used widely in 
road safety advertising to provoke emotions, 
specifically fear. Numerous studies reveal 
that a fear-relief approach (fear is aroused 

Example 2  Links between the target audience and the road safety problem

“While all drivers are the primary audience for the road safety campaign, teens are 
involved in three times as many crashes as adults, so we developed a component of 
the campaign specifically targeting teens. This campaign had a different name, feel 
and look that appealed to younger road users.”
Utah Dept of Transportation, Utah Dept of Public Safety, USA

Example 3  Target audience segmentation

Target Audience Analysis

The campaign targeted the Graduated Licensing System – “Helping young drivers 
be safe drivers."  The pre-campaign research highlighted the need for coverage of 
key messages in fragmented media. Focus groups revealed that target audiences 
reacted differently to the same message. All responded best to positive messaging. 
Response was more enthusiastic when the benefits were emphasised.

Segmented Target Audience

The target audience segmentation also included the secondary target audience of 
parents and supervisors likely to influence the young driver. The following target au-
dience segmentation took place:
 1. 15 – 18 years before they apply for learner permit.
 2. Learner permit and probationary drivers age 18 – 25 years.
 3. Parents and supervisors of these young people.
VicRoads, Australia

Example 4  RSCC evaluation

Example of Process Evaluation

An annual phone survey from across the state is conducted every December to eval-
uate campaign awareness and effectiveness. An independent third-party research 
firm conducts the survey. Overall awareness of the Zero Fatalities program among 
adults 18 - 54 has grown from 35% in 2006 to 75% in 2009. The campaign continues 
to show success influencing drivers to avoid dangerous driving behaviours. Each of 
the dangerous driving behaviours, except “drowsy driving,” showed strong growth 
influencing drivers to avoid them.
Utah Dept of Transportation, Utah Dept of Public Safety, USA

Example of Outcomes Evaluation (Results)

Tested spontaneous recall of the campaign in favour of traffic light respect was 27%.  
Aided recall estimated to be very good for this campaign, 15% of ages 18 - 30 re-
membered posters. Radio spots were well remembered, but a little less than posters.  
82% of those questioned admitted the dangers of not respecting traffic lights as a 
motorist, 85% as pedestrian road users.
Road Safety Institute, Belgium

Example of Economic Evaluation

Cost benefit ratio (CBA). Calculation of whiplash injuries prevented in the two years 
(about 330). Cost per whiplash injury according to insurance information (about 
25 000 Euro per case). CBA about 1 to 3.5.
Swiss Council for Accident Prevention, Switzerland
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and then reduced by a recommendation for 
adoption of a specific safer behaviour), as 
opposed to a fear approach (fear is aroused 
only), is more successful. However, fear 
appeals should be used with caution, as 
personal beliefs and experiences of the 
target audience could negatively credit the 
communicator. Social threats (e.g. being 
branded as a causer of a road death), might 
be more effective among younger people, 
although more evidence is needed. 

Social media can be defined as the 
online technologies and practices that 

people use to share opinions and experi-
ences. This media type is relatively new, 
and the key challenge is how to integrate 
these new technologies into communica-
tion strategies.  

To choose the media type it is neces-
sary to consider the characteristics of the 
target audience considered.

ROAD SAFETY COMMUNICATION 
CAMPAIGN EVALUATION
There are several types of evaluations that 
can be conducted for road safety com-

munication campaigns. These include 
formative, process, outcome (results) and 
economic evaluations (see Example 4).

The formative evaluation entails 
running a series of pre-tests of the 
campaign to determine the objectives or 
goals that are measurable, and the tools 
required to measure such campaign 
objectives. Process evaluation takes 
place during the campaign. This will 
help to explain certain aspects of the 
outcomes evaluation, but also gives the 
opportunity to adjust the media plan. 

Road safety depends on basic, but often ignored, principles, such as buckling up,  
not using cell phones while driving, and using marked pedestrian crossings
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Jonah’s cartoon of the month

Caution must be taken when measuring 
campaign outcomes. It is necessary to 
use appropriate means of evaluation. If 
crash prevention/reduction is to be used 
as a measure, then the time interval 
must be great enough to pick up any 
effects and trends. While using crash or 
casualty statistics may be appropriate in 
long-term (five or ten year) campaigns, 
in the shorter term it is not appropriate 
to use crash data alone. 

There are also other measures that 
could be used to determine how effective 
road safety campaigns are or have been. 
Possible multiple measures could be used, 
and these may include, but are not limited 
to, the following:

 N Popular opinion of message and mes-
sage effectiveness
 N Expert opinion of message effectiveness
 N The numbers and types of road users 
reached

 N Recall of the message used
 N Change in traffic knowledge
 N Change in observed behaviour or as 
reported by the individual
 N Change in violation rates 
 N Change in crash rates.

Care must be taken in assuming that, if 
there is an improvement in one of these 
variables, there will automatically be an 
improvement in crash rates. The main 
shortcoming of the use of data linked 
casually to crash data, is that the magni-
tude of the effectiveness of the road safety 
campaign cannot be measured.  

Economic evaluation relates specifi-
cally to the total direct costs (research, 
production, media placements) taken 
from budgets or financial reports. These 
costs are then used in either cost-effec-
tiveness analysis (CEA) or cost-benefit 
analysis (CBA) to conduct an economic 
evaluation of the campaign.

CONCLUSION
RSCC can play a vital role in influencing 
road user behaviour positively and 
should be integrated into any nation’s 
road safety strategy. However, to obtain 
maximum benefit from RSCC, it is nec-
essary to understand the key issues as 
discussed in this article, as well as the 
relationship between these issues.   

NOTE
1.  This paper represents the find-

ings of working group C2.2 Road 
Safety Campaigns of the Technical 
Committee C2, Safer Road Operations, 
of the World Road Association (PIARC) 
in the Strategic Plan 2007 – 2011 
cycle. The full report, Best Practices 
for Road Safety Campaigns, PIARC 
Ref 2012R28EN ISBN 978-2-84060-
260-1 is available from the PIARC 
website (http://www.piarc.org). 
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Managing Director
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Mentoring 4 SuccessTM (Pty) Ltd
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Preparing the next 
generation of engineers
group coaching and structured mentoring will be an essential element of success 

This article is the fifth in a six-part series on 
effective knowledge transfer for engineers. The 
preceding four articles appeared in the following 
editions of Civil Engineering:
1. January/February 2011
2. January/February 2012
3. June 2012
4. March 2013

ARGUABLY ONE OF the greatest workplace characteristics of 
the Industrial Age, which probably single-handedly promoted 
more successful and sustainable enterprises than any other man-
agement discipline before it, was the practice of apprenticeship, 
and the associated, time-honoured route from journeyman to 
master, where young, inexperienced artisans starting out in the 
great factories of the era were placed into formalised and struc-
tured learning relationships with their older, more experienced 
and knowledgeable superiors, and over a period of time would 
become increasingly productive and profitable employees, even-
tually with their own downline of young apprentices. 

Scarce and critical skills and knowledge, as well as experiences 
and lessons, key relationships and important behaviours were 
passed down the line from generation to generation and ensured 
that the factories and businesses of the developed nations, and their 
hungry industrial engines, would continue to grow and flourish.

Sadly, and to the great disadvantage of the more recent gen-
erations of youngsters, these time-tested habits and practices 
have fallen by the wayside, and have been trampled into insig-
nificance in the pursuit of instant gratification and rapid ascen-
sion to the management throne – whether driven by changing 
generational norms and values alone, or the rapid transformation 
of the management and skilled workforce component in today’s 
complex organisations and turbulent markets, which demand 
increasingly higher levels of experiential wisdom and knowledge, 
where dubious qualifications, reams of academic certificates and 
well-placed connections cannot compete with real engineering 
and construction competency and capability. 

It is almost absurd to think that in this day and age it is still 
possible for a company, or a country, to actually go backwards! 
Witness the accelerated decline of the engineering and technical 
capability of our local municipalities and the potable water pro-
viders as a case in point.

If we pause for a moment and look at the evolutionary 
development of the human brain over the last 350 000 to 
400 000 years or so, it has remained almost identical in shape, 
size and weight right up to now ….. but something magical hap-
pened between then and around 100 000 years ago, when a series 
of game changing brain developments and capabilities started to 
change the way the homo erectus and soon after them, the homo 
sapiens (today’s humans) conducted their lives – early control of 
fire and the use of increasingly complex shelters, simple but func-
tional tools, early language, simple petroglyphs, and the ability for 
groups and individuals to learn from one another, which for the 
first time meant that increasingly complex survival and hunting 
techniques could be not only shared horizontally with other 
tribes, but also vertically down from generation to generation. 
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Indeed, the birth of all learning and development, all coaching 
and mentoring, all competency and capability models, took place 
around 100 000 years ago on the great plains of southern and 
central Africa!

This successful evolutionary development of the so-called 
mirror neuron in the frontal cortex of our ancestors, and later 
in the parietal areas of our brains, allowed hitherto unlikely, if 
not improbable, modern human-like interactions to take place. 
Individual, as well as collective group actions and causal reactions, 
based on newly acquired knowledge (e.g. deciding to go on a group 
hunting expedition with a coordinated plan, after someone draws 
a picture of a herd of potential prey  over the hill), mimicking and 
pantomime-like interpretation (e.g. carrying out almost identical 
series and sequence of increasingly complex tasks after watching 
someone else do them first), and biological motion perception (e.g. 
the ability to estimate speed and differences in speed of say people 
versus animals, and use the knowledge for deliberate effect, such 
as a hunting plan, weapon development or attack sequencing) – 
these seemingly simple human capabilities, which we now take for 
granted, allowed our ancestors to rapidly rise to the top of the food 
chain and dominate our planet ever since.

So what has all this got to do with engineering and construction management 
education? Well, just about EVERYTHING!
Today’s engineering and construction environment has leapt 
from reasonably controlled and predictable only 75 to 100 years 
or so ago, to becoming increasingly complicated in the first 
half of the 20th century and then quite quickly, very complex in 
the mid-80s, as the potential number of IT-driven, known and 

unknown business connections and relationships reached expo-
nential proportions, culminating in today’s completely chaotic 
environment. For example, the age-old PEST Analysis Model for 
strategic planning has almost no value whatsoever for today’s 
battle-weary managers, and the reality is that no university or 
college can adequately prepare today’s young engineering and 
construction managers for the trenches – there is no gifted 
engineering academic endowed with world-class research and 
publishing rigour and quite possibly festooned with doctorates, 
no classroom training or internet course and no book or refer-
ence that can give sufficient contextual experiential wisdom to 
make sense of all the information overload that a young, inexpe-
rienced engineering and construction manager will be subjected 
to within their first few months on patrol.

But there is hope, and it is engrained in the DNA of every 
human whose extremely distant relatives once walked the great 
African grasslands. That is the ability to learn from those who 
have successfully done it before – no long, protracted evolu-
tionary development process or lengthy university degree and 
1 000 failures before the light bulb bursts into light, but rather 
the wonderful human ability to pass on contextualised knowledge 
and experiential wisdom, from one or more people driven with 
intent, to one or more people driven by desire, within only a few 
minutes, or a few hours at the most.

The simple, undeniable and proven fact is that an experienced 
engineering and construction manager, technical specialist or 
functional expert, in the role of committed coach and mentor, 
can transfer more usable and practical knowledge to a potential 
engineering mentee than several years of academic study or 
classical training and development will ever do. It is in effect an 
organisation’s greatest competitive advantage, which is very dif-
ficult, if not impossible, to replicate. 

The modern day equivalent of Every Managers Guide to 
Survival in the African Engineering and Construction Jungle is the 
proven practice of structured mentoring and/or group coaching, 
where groups of younger, or less experienced engineering or 
construction management candidates, or graduates, are paired 
with an equal number of competent and experienced engineering 
managers, technical specialists or functional experts, in knowl-
edge exchange and transfer relationships, for the specific purpose 
of passing on scarce and critical engineering and construction skills 
and abilities, organisational knowledge and know-how, essential 
behaviours and values, key engineering and construction experi-
ences and lessons, and finally, strategic relationships and networks.

The successes of our forefathers, from our earliest humble 
beginnings on the great African savannahs, through our greatest 
periods of human development and innovation, have always been 
inextricably linked to the knowledge and wisdom passed onto us 
by others, and it is the only real solution for our desperate need 
for a quantum leap in the effectiveness of engineering and con-
struction management education in Africa.

As Sir Isaac Newton said in his famous letter to Robert 
Hooke: “If I have been able to see further than others, it was by 
standing on the shoulders of giants.” 

As committed South Africans we should all work hard to 
instil a pervasive culture of structured mentoring and group 
coaching in our engineering and construction organisations to 
eradicate the reliance on expat management and experts.  

This is not just a good thing to do, it has become a national 
strategic imperative! 
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THE COMPLAINT(S)
Anyone with an alleged complaint(s), as 
against any employee, must submit such 
written complaint to the Responsible 
Person, with sufficient detail to identify 
the employee, and to substantiate the 
complaint(s).

PERSONS TO BE ADVISED
An employee against whom certain 
allegations have been made, must be 
informed by Notice, in writing, within 
14 days of the receipt of the allegations, 
by the Responsible Person of all the com-
plaints and the time, date and venue of 
the Disciplinary Hearing, which Notice 
must be properly served on the employee 
at least 14 days before the date of the 
Disciplinary Hearing.

REPRESENTATION
The employee against whom complaint(s) 
have been made is entitled to have a 
representative of his/her choice at the 
Disciplinary Hearing and must notify the 
Responsible Person at least seven days 
prior to the Disciplinary Hearing.

WITNESS(ES)
All parties to the Disciplinary Hearing 
may bring witnesses (if applicable) to as-
sist that party in its case, provided such a 
party notifies the other party of the name 
and details of each witness and properly 
serves such Notice on the other party.

THE DISCIPLINARY HEARING
At the Disciplinary Hearing the employer 
will be represented by a single member 
of senior management at that time, 
who shall preside over the Disciplinary 
Hearing. This person shall be known 

as the Chairman of this Disciplinary 
Hearing and may call the witnesses as 
required. 

The Disciplinary Hearing shall be 
conducted in the form of a mediation, 
and the Chairman shall deliver a written 
Opinion after the close of proceedings 
and within 21 days of the last day of the 
Hearing. A Record of all Notices and a 
recording of the proceedings must be kept 
for future reference.

APPEAL
The employee against whom complaints 
have been lodged, may, within 14 days 
after the Opinion has been made known, 
notify the Chairman, in writing, of his/
her intention to refer the matter to an 
Appeal Hearing.

APPEAL HEARING
At the Appeal Hearing the employer will 
be represented by two senior members 
of management at that time (excluding 
the Chairman), who shall preside over 
the Appeal Hearing. These persons shall 
be known as the Umpires of the Appeal 
Hearing and they may call the witnesses 
as required. 

The Appeal Hearing shall be con-
ducted in the form of a mediation and the 
Umpires shall deliver a written Appeal 
Opinion after the close of proceedings 
and within 21 days of the last day.

There will be no further appeal.

POWERS OF THE CHAIRMAN/
UMPIRES
After hearing all the evidence and consid-
ering the facts, the Chairman may:

 N withdraw the allegations against the 
employee as unfounded;

 N suspend the employee for any period 
that is applicable to the circumstances;    
 N recommend any additional and/or fur-
ther training for the employee;
 N recommend additional and/or further 
training and suspend the employee 
member until such training is com-
plete;
 N transfer the employee to another posi-
tion, circumstances permitting; and
 N any combination of the above.

The Umpires may: 
 N dismiss or uphold the appeal and apply 
any one or more of the above. In the 
event that the two Umpires cannot 
come to an agreement, the Opinion of 
the Disciplinary Hearing will prevail.

SUBSTANTIVE AND PROCEDURAL 
FAIRNESS
It is essential that a Disciplinary Hearing, 
which could culminate in a dismissal 
and other serious sanctions, be substan-
tively and procedurally fair in order for 
the Hearing to pass muster of the LRA.1  

Requirements for Substantive Fairness2 
When allegations are levelled against an 
employee the employer must have proof 
that, on the face of it (prima facie), it 
constitutes an allegation that a rule has 
been broken or some form of misconduct 
has taken place.

These allegations must be measured 
against the existing rules and whether 
these rules are consistently applied. It 
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must also be determined whether these 
rules are familiar to the employees or 
whether it can be reasonably expected of 
them to know these rules.

These allegations must be tested on a 
balance of probabilities, and it should be 
determined whether dismissal is the ap-
propriate remedy as a sanction.

PROCEDURAL REQUIREMENTS
The disciplinary procedure does not have 
to be a formal enquiry, but should have 
some form, and should take place as soon 
as is practical.

The employee must be notified in 
writing setting out the allegations in a 
clear fashion. This same Notice must 
inform the employee of any Code of 
Conduct, which rule has been trans-
gressed or the form of misconduct, and 
finally, of his/her rights.

The employee must be given a rea-
sonable time to prepare, be allowed to 
be present at the Hearing and be allowed 
assistance by a person of his/her choice.

During the Hearing the employee 
must be allowed to present his/her 

defence, cross-examine the employer’s 
witnesses, call his/her own witnesses 
and present his/her own evidence. The 
natural rules of justice3 must prevail.

Should there be a guilty verdict, the 
employee should be allowed to present 
mitigating circumstances before sanction 
is given. Sanction should be presented in 
a written form, and at the same time the 
employee should be reminded of his/her 
rights in terms of the LRA.

FURTHER NOTES ON DISCIPLINARY 
HEARINGS

 N The Rules of Conduct and procedures 
of Disciplinary Hearings should be 
included in all employment contracts 
or by reference.
 N Schedule 84 of the LRA provides a 
Code of Good Practice: Dismissal, and, 
although included in a statute that has 
been set out intentionally in a general 
fashion, it may serve as an excellent 
guide for employers.
 N The findings and sanctions imposed 
on the employee by the employer are 
regarded as ‘irrelevant opinion’ and 

carry little or no probative value in 
the CCMA5 and the LC.6 
 N Employers are probably totally unaware 
that any and all labour disputes can 
be resolved internally and without any 
reference to the CCMA whatsoever. 
 N Where employers are overwhelmed by 
their own business load they should 
consider approaching a private agency 
or expert.

NOTES
1. Labour Relations Act (66 of 1995) as 

amended.
2. As set out in Avril Elizabeth Home for 

the Mentally Handicapped v CCMA 

and Others (2006) 27 ILJ 1644 (LC).
3. audi alterem partem (“hear the other 

side”) and nemo iudex suo causa 
(“no man can be a judge in his own 
matter”).

4. Schedule 8 of the LRA is available in 
electronic form to interested parties 
and on request.

5. Commission for Conciliation, Mediation 
and Arbitration.

6. Labour Court. 
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Bobcat telescopic handlers: 
all-in-one performance, precision and safety
BOBCAT EQUIPMENT, South Africa’s 
range of telescopic handlers, packs a pow-
erful punch with optimum performance, 
precision, reliability and safety all into 
one compact machine. Bobcat telescopic 
handlers are built for precise positioning 
of bulky and heavy loads, and combine 
best-in-class lifting capacity (even at max-
imum reach) and outstanding stability 
for efficient, easy, reliable and safe work 
performance anywhere on a job site. 

“By adding a full range of dedicated 
attachments, the telescopic handler 

is transformed into a multi-purpose, 
material-handling machine,” says national 
sales and marketing manager Michael 
Burns. “With a quick, tool-free attach-
ment change, our telescopic handlers can 
operate as a man platform, a crane or a 
concrete placing machine, accessing loca-
tions that are normally impossible for or-
dinary man platforms or cranes to reach.”

“The different models available in the 
range add even more flexibility, giving 
customers the option to choose between 
continuous and limited rotation ability, as 

well as popular lifting heights and oper-
ating capacities.” 

Bobcat combines years of experience 
in the design of its telescopic handlers 
so that high performance, reliability, 
operator friendliness and high levels of 
safety are built into the compact ma-
chines. Burns explains that Bobcat’s full 
protection concept ensures maximum 
durability. Tilt cylinders and hydraulic 
hoses are protected inside the boom and a 
reinforced underside protects the engine 
and other vital components. 

Bobcat telescopic handler with bucket attachment for construction industry

Bobcat with bucket grapple
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The hydrostatic transmission, in two 
drive speed ranges, helps to maintain 
accurate and precise machine control 
even in small or restricted work areas. 
The inching pedal allows for smooth ma-
noeuvring at very low speed and provides 
maximum stability and breaking preci-
sion regardless of the load. Shift on the fly 
ensures smooth gear changes and reduces 
wear, while dynamic braking gives a 
smooth and safe ride.

The all-terrain design of Bobcat’s 
telescopic handlers, which incorporates 
unparalleled ground clearance, provides 
exceptional manoeuvrability, and as a 
result the job gets done quickly and ef-
ficiently even in the most stringent of 
conditions and the roughest of terrains. 
The three steering modes conveniently 
suit a variety of working environments 
– front-wheel steering is ideal for road 
travel, all-wheel steering is best suited 
to on-site handling and smaller turning 
circles, and crab steering facilitates 
the sideways movement of loads in re-
stricted areas. 

Safety is every customer’s number 
one priority, so while Bobcat telescopic 
handlers perform with exceptional 
ability, the safety of the operator and 
other site workers is never compromised. 
Aggravating Movements Arrestor 
(AMA) offered in all Bobcat telescopic 
handlers prevents dangerous movements 
during operation of the machine. The 
Longitudinal Movement Indicator (LMI) 
which complements the AMA clearly dis-
plays the machine’s longitudinal stability. 

Additional safety features include:
 N Load control system which prevents 
risk of overloading and is offered as 
standard equipment
 N Flow-sharing hydraulic system and 
electro-proportional distributor enable 
proportional and simultaneous move-
ment, giving the operator complete 
boom control
 N Easily readable information display on 
load weight, boom extension, turret 
position and attachment fitted
 N Automatic recognition of attachment 
mode

 N ‘Dead man’ switch to prevent uncon-
trolled movements

“A comfortable operator is a safe op-
erator, and our ergonomically designed 
cab, which conforms to ISO 3471 
(ROPS) and ISO 3449 (FOPS), includes 
numerous safety features for optimum 
operator ease,” says Burns. The com-
fortable, spacious, glazed cab offers ex-
cellent panoramic 360 degree visibility 
to the operator. The controls fall easily 
to hand for comfortable, productive all-
day operation. The steering column, like 
the suspension seat, is fully adjustable. 
A standard cab work light provides good 
day and night visibility. 

Easy access to all telescopic handler 
components allows for simple, quick 
routine maintenance and servicing. 
“We know that maximum up-time and 
productivity is the Holy Grail for our 
customers and they therefore need a busi-
ness partner they can rely on throughout 
the lifetime of their machines. Bobcat is 
part of the Goscor group of companies 
which offers access to a massive pool of 
resources and this, together with our 
well-stocked countrywide network of 
branches, dealers and highly skilled tech-
nical teams, positions us to seamlessly 
support our customers on their doorstep 
with world-class before- and after-sales 
service,” concludes Burns.

 CONTACT

Michael Burns 

National Sales Manager  

Bobcat 

011 389 4400 

mburns@bobcatsa�co�za 

info@bobcatsa�co�za 

The all-terrain design of 

Bobcat’s telescopic handlers, 

which incorporates unparalleled 

ground clearance, provides 

exceptional manoeuvrability, and 

as a result the job gets done 

quickly and efficiently even in 

the most stringent of conditions 

and the roughest of terrains. 

The three steering modes 

conveniently suit a variety of 

working environments – front-

wheel steering is ideal for road 

travel, all-wheel steering is 

best suited to on-site handling 

and smaller turning circles, 

and crab steering facilitates 

the sideways movement of 

loads in restricted areas. 

Bobcat with bale spike Bobcat with its handy pallet fork         
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IN BRIEF

INNOVATIVE 
SOLUTION FOR 
PUMP STATION 
SECURITY
AFTER VANDALS had stripped a pump sta-
tion that is located in a remote area on the 
outskirts of the West Rand of Johannesburg, 
resulting in undesirable spillages at significant 
cost to the municipality, urgent interventions 
were required. Tecroveer was appointed 
by the municipality to design and supply an 
innovative solution that is one of the most 
secure in the country.

This was not the first time that the 
Boiketlo sewage pump station had been 
broken into and its contents and equip-
ment removed, including the pumps, 
pipes, control panel cables and even the 
fence. Wimpie Olivier, Project Manager at 
Tecroveer, says the company designed 
a secure facility for the pump station and 

completed the construction over a three-
month period in 2012. 

Boiketlo is situated within the Mogale 
City Local Municipality (Krugersdorp). 
Known as the City of Human Origin, Mogale 
City is one of three local municipalities that 
form part of the supply area of the Greater 
West Rand District Management area. 
Olivier explains the client’s requirements 
at the outset: “It was necessary to move 
away from the traditional pump station ap-
proach, because of the remote location of 
the site, and the requirements were that the 
pump station had to be vandal/thief proof to 
protect the assets of the local municipality. 
It was important that the control panel for 
the equipment remained secure. In addition, 
as a result of us not wanting to make use of 
submersible pumps, the new pump station 
could not be kept below ground level, as 
was the former pump station.”

Design and building phases
Olivier says that, in order to effect a total 
solution, it was imperative that they had the 
input of all the relevant role players. Hence 
Mogale City’s key personnel were involved 
at the outset of the project. 

Tecroveer made use of patented tech-
nology provided by Dams for Africa which 
included a sliding concrete platform door 

for complete access control, which was 
specified, manufactured and installed by the 
company. The sliding door, which is made 
from 60 MPa concrete, is supported by 
two wheels at either end that are guided on 
tracks partially embedded in the concrete. 
The concrete doors have a three-dimen-
sional aspect to their design, so that they 
are substantially stable against overturning, 
due to their significant weight. Concrete is 
immune to oxy-acetylene attack, and is too 
thick for angle grinders to penetrate, and 
since the door has 5% (vol/vol) steel rein-
forcing, it is impenetrable to chisel attack.

Challenges
The project had numerous challenges which 
were effectively tackled by the Tecroveer 
team. Initially, and as a result of the pump 
station having been vandalised, it was not in 
service, and therefore the client required that 
the new pump station be commissioned as a 
matter of urgency. Throughout the construc-
tion phase, security on site was a crucial 
element. Olivier says that another challenging 
aspect was the ventilation, as this was a 
sewage pump station. This was overcome 
by the 100 x 100 mm ventilation holes posi-
tioned on top and on the bottom of the walls, 
as these allow the cooler air that comes in 
from the outside, to rise, and to then exit via 
the top holes.

Tecroveer provided a unique, yet 
simple concept and solution for this pro-
ject, which represents a quantum leap in 
pump house design insofar as anti-theft 
measures are concerned.

 INFO

Debbie Besseling 

Idube Media 

084 371 7190 

debbie@idubemedia�co�za

FIRST-OF-ITS-KIND 
POLYURETHANE 
LINING FOR 
PIPE BENDS
POLYURETHANE SPECIALIST UMP 
has successfully developed the world's 
first polyurethane lining technology for 
3D and 5D pipe bends, as part of its 

The former vandalised pump station

The completed, enclosed new pump 
station with thick concrete sliding door
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US$ 2 million contract with Turkish-
based construction company Tekfen 
Construction & Installation. 

The project, which was officially signed 
in February 2013, involves the supply of 
several specialised polyurethane linings 
for pipe bends, ranging from 350 nominal-
bore (NB) to 900 NB, for a throttling plant 
at a phosphate project in Morocco. UMP 
director Trevor Carolin notes that this was 
a challenging task, due to the fact that the 
company was required to design special-
ised tooling to line the pipe bends to 12 mm 
thickness, as per the client's request.

“Following a number of unsuccessful 
attempts with other manufacturers from 
around the world, the client approached 
UMP to develop a solution that offers 
good abrasion resistance against the 
slurry, which is transported at a pres-
sure of over 120 bar. UMP manufactured 
special casting tools for the project, and 
also invested around R2.8 million in the 
manufacture of a complex tooling system 
to get a mould in and out of the bend. As 
a result, we successfully developed this 
new lining technology, which has placed us 
as an international leader in the supply of 
polyurethane linings."  

Carolin says further that the large pipe 
fittings also made the installation more 
challenging. "Each pipe on average weighs 
about 3.5 tons, and some are as high as 
6 metres. With the new technology for the 
lining, UMP had to provide a solution that 
would be easily maintained on site, and, 

with the current polyurethane lining sup-
plied by the company, the pipeline should 
last at least 20 years."

The initial quotation for the project was 
signed in August 2012, and UMP received 
an order for the trial product in November 
2012, before the contract with Tekfen was 

Polyurethane lined pipe bend
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When I say I’ll deliver... 
I deliver!
Ben Pretorius
Safety Officer
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officially signed earlier this year. In addition 
to the polyurethane lining, UMP also sup-
plied high-density polyethylene lining for 
the project’s test loop. 

Most of the work on the Tekfen project 
has already been done, and final comple-
tion, within budget, is scheduled for the 

end of October this year. 
With focus on UMP's international 

breakthrough in polyurethane lining tech-
nology for pipe bends, Carolin is confident 
“… that this ground-breaking technology 
will open up avenues of growth for UMP, 
particularly across Africa, North America 

and South America. Bearing this in mind, 
we are already in the process of estab-
lishing a division in Ontario, Canada. This 
will be the first step in a long line of pro-
posed expansion opportunities for UMP."

 INFO

Trevor Carolin 

Director: UMP 

011 452 1000 / 082 452 4380 

sales@ump�co�za

PHUMELELA 
MUNICIPALITY OPTS 
FOR CONCRETE 
BLOCK PAVING
PHUMELELA (formerly Vrede) Municipality 
is one of many local authorities who value 
the benefits of concrete block paving (CBP). 
Phumelela began using CBP eight years 
ago, paving the low-income suburb of 

No welding allowed!
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Thembalihle. Since then 35% of the streets 
in and around Thembalihle have been 
paved with CBP, and the project will con-
tinue until they are all surfaced with CBP.

According to the project’s roads resi-
dent engineer, Sibeko Bonginkosi of Flagg 
Consulting Engineers, CBP rather than 
asphalt was specified for several reasons: 
long life spans and low maintenance, the 
easy construction of traffic calming features, 
aesthetic designs and greater visual appeal, 
job-creation opportunities, and the fact that 
CBP, unlike asphalt, does not use crude oil 
as a raw material.

The roads are being constructed by 
main contractor, Ramutsa Rail, and the 
blocks are being laid by four sub-contrac-
tors each employing 20–30 workers, most 
of them Thembalihle residents. Ramutsa 
Rail is handling the earthworks, which in ad-
dition to grading and levelling, involves the 
construction of the foundation material.

Four hundred and fifty millimetres thick, 
the CBP foundation comprises: 150 mm 
stabilised gravel sub-base (C4) compacted 
to 97% mod AASHTO (top layer); 150 mm 
selected upper sub-grade compacted to 
95% mod AASHTO density (G7) (middle 
layer); and 150mm in-situ road bed com-
pacted to 90% mod AASHTO density (G10) 
(bottom layer). 

These layers were compacted to:
 N Increase load-bearing capacity
 N Prevent soil settlement and frost damage
 N Provide stability
 N Reduce water seepage, swelling and 
contraction
 N Reduce soil settling.

Supplied by CMA (Concrete 
Manufacturers Association) member, 

Bosun Brick, the paving blocks are 
80 mm thick and are rated at 25 MPa. 
Bosun also supplied the precast concrete 
kerbing blocks which are being used to 
construct open-channel drainage.

Resident engineer Bonginkosi com-
ments that the road surfaces were built as 
flat as possible and cross falls were kept 
to two percent to ensure good drainage.

Comparing the maintenance costs of 
CBP and asphalt, Bonginkosi says that, 
in the case of asphalt, allowance must be 
made for filling in cracks as soon as they 
occur to avoid water infiltration and further 
deterioration. 

“Asphalt requires surface dressing to 
restore skidding resistance every five to 
seven years. Moreover, overlays must be 
strengthened, especially when wheel ruts 
reach or exceed 10 mm.

“By contrast the maintenance costs 
for well-constructed CBP roads are gen-
erally low. Occasionally it is necessary 
to replace small numbers of concrete 
blocks. For example, those damaged by 
container handling operations or by the 
slewing of tracked vehicles. CBP is often 
selected where severe differential settle-
ment is expected. This can require lifting 
the pavers, restoring the road-base and 
relaying the pavers.”

In addition to the Thembalihle CBP 
project, a dual carriage-way, comprising 
two paved sections, each measuring 
480 m long and five m wide, has recently 
been completed on Hospital Road in 
Phumelela. The two sections are sepa-
rated by an edge beam which is filled with 
earth for growing flowers and shrubs. 
This road was built by the same profes-

sional team using the same construction 
methods as those used at Thembalihle.

CMA technical director, Taco Voogt, 
says that most local governments are 
under severe budget constraints and in 
many cases are unable to maintain their 
existing road networks, which are largely 
paved with asphalt.

“We also know that CBP is essentially 
maintenance-free, provided it is laid in com-
pliance with best practice standards. This 
is why so many municipalities are opting for 
CBP for urban roads. What’s more, the ini-
tial capital outlay on CBP roads is only mar-
ginally greater than the asphalt equivalent. 
It therefore makes sense for all new urban 
road projects to be surfaced with CBP. The 
saving on maintenance is huge and quickly 
offsets any higher capital spend.

“In addition, laying roads with concrete 
block paving is labour intensive and offers 
the unskilled and unemployed an oppor-
tunity of acquiring a marketable skill and 
earning capacity. The income earned on 
CBP projects has a multiplier effect, stimu-
lating economic activity in other sectors of 
local communities.

“Then there is the safety aspect. CBP 
offers better braking owing to its rough tex-
ture and broken surface. In addition it pro-
vides better road marking with coloured and 
luminous concrete pavers. And the chance 
of aquaplaning on wet surfaces is greatly 
reduced with CBP roads,” concludes Voogt.

 INFO

Taco Voogt 

Technical Director 

Concrete Manufacturers Association 

011 805 6742

One of the roads being paved with concrete block 
paving in Thembalihle, Phumelela (Vrede)

Resident roads engineer, Sibeko Bonginkosi 
of Flagg Consulting Engineers, seen here on 

one of the concrete block paving roads under 
construction in Thembalihle
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S A I C E  A N D  P R O F E S S I O N A L  N E W S

ERIC HALL, the oldest Past President of 
the Institution, an Honorary Fellow and 
Gold Medal recipient, passed away re-
cently in Johannesburg at the age of 93.

Eric had a very distinguished profes-
sional career, underwritten with dedica-
tion and service to the community. He 
was once asked, “If you had not become 
a civil engineer, what would you have 
been?” He replied, “Ashamed of myself!” – 
a revealing glimpse of his dry sense of hu-
mour. As City Engineer of Johannesburg, 
he had one of the most taxing jobs in the 
metropolis. His soft-spoken, quiet attitude 
however belied the toughness of the man.  

He was born in Durban in 1920 and 
moved to Johannesburg with his family 
in 1933. There he matriculated from 
Parktown Boys High School in 1935 and 
subsequently obtained a BSc (Eng) degree 
from the University of the Witwatersrand 
in 1939. Eric started his professional 

career in the Main Drainage Branch 
of the City Engineer's Department, 
Johannesburg. 

Before volunteering to join the 14th 
Field Company “Hamlin’s Hoboes” 
as a sapper in the early days of World 
War II, he spent a few months with the 
Department. When he announced his 
leaving the Department for war ser-
vice, Dr Hamlin, City Engineer, said he 
couldn’t because of his training agree-
ment. Eric was adamant, so Dr Hamlin re-
torted, “In that case you are not resigning, 
you are fired.” He served in East Africa, 
Abyssinia, Somaliland, Egypt and Italy 
and rose to the rank of captain. By the end 
of the war, Eric could speak Italian quite 
fluently. His tour of duty was interrupted 
by a period of convalescence occasioned 
by mustard gas. He was in charge of a unit 
responsible for important route location 
tasks in Abyssinia, as well as works such 
as the construction of part of the 1 100 ft 

Springbok Bridge over the Po River at 
Ferraro and a 900 ft bridge over the 
Tagliemento River.

Demobilised in 1945, Eric returned 
to the City Engineers Department, 
Johannesburg, where D P Viljoen, who 
ran the Department during the war, re-
instated him. He started his career in the 
Design Branch. 

While gathering information for the 
book Watershed Town, the history of the 
City Engineers Department after 100 years, 
George Grant, also a former City Engineer, 
was told this story by Eric. One of Eric’s 
first jobs was to set out the proposed sewer 

Obituary
Eric John Hall 
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reticulation for Orlando West. With the 
shortage of vehicles after the war, he and 
his survey assistants with all their equip-
ment had to walk to Westgate Station, 
catch a “Black” commuter train to Orlando 
and then walk to the job. While pegging 
out the future sewer reticulation, he was 
being watched by residents from behind 
lace curtains. The housewives of Orlando 
were curious to know what this white man 
was doing in their township, but were too 
shy to ask him. They did, however, find out 
from the survey hands, and were delighted 
to know they were getting waterborne sew-
erage and would be saying goodbye to the 
hated bucket system. Eric was surprised 
to see a beaming housewife approaching 
him carrying a tray on which was perched 
a steaming hot mug of tea. She curtseyed 
and with a smile that stretched from ear to 
ear handed him the mug. Eric’s words to 
George were, “As you know George, I don’t 
take sugar in my tea, but in more ways than 
one that was the sweetest cup of tea I have 
ever had.” 

Eric had varying periods in different 
branches after that and returned to the 
Design Branch in 1952. He became the 
head of this Branch in 1959 when he was 
promoted to the post of Chief Planning 
Officer and in 1963 he assumed the posi-
tion of Deputy City Engineer. In 1975 he 
became City Engineer.

He was closely associated with most 
of the major projects carried out in the 
City Engineer's Department since the 
war, in particular the Northern Sewage 
Purification Works, the northern outfall 
sewer system, the Olifantsvlei Works and 
the Motorway system. Much of what we 
see around us in Johannesburg has his 
mark upon it in some way or other. 

While rising through the ranks in the 
Department, he obtained his MSc (Eng) 
from the University of the Witwatersrand 
in 1950. From time to time he was an 
external examiner for postgraduate theses 
submitted to the University of Pretoria 
and was an external examiner for various 
under-graduate examinations written at 
the University of the Witwatersrand.

He was also deeply involved in the 
reorganisation of the Department to keep 
pace with the rapid technological and 
sociological development, recognising 
that modern citizens demand a far higher 
service than in the past, and that new 
tools and skills were available to the civil 
engineer to meet these demands. The 
creation of a Forward Planning Branch to 

prepare a Master Plan and the drawing up 
of the Transportation Report, were two 
results of the Department's new thinking. 
In this respect he served as an alternate 
member of the Driessen Commission, 
which was investigating the financing of 
urban transportation. 

In 1981 he resigned, retiring as 
City Engineer, and joined a firm of 
consulting engineers in Johannesburg, 
becoming a director and manager of their 
Johannesburg branch until 1985, when 
he became senior consultant with the 
company. Eric continued with private 
consulting into his early eighties. 

He has played an active role in the 
affairs of many professional organisations. 
He was formerly secretary of the Civil 
Engineering Section of the S.A. Standards 
Institution, the forerunner of the South 
African Bureau of Standards, and served 
on many of the committees of the Bureau. 
He was a Fellow of the Institution of 
Civil Engineers, London, a Fellow of the 
S.A. Branch of the Institution of Water 
Pollution Control, a Fellow of the Institute 
of Municipal Engineering of Southern 
Africa, a Fellow of the Institution of Water 
and Environmental Management and a 
Senior Fellow of the Water Institute of 
Southern Africa. He served as a member 
of the Council of the Water Institute of 
Southern Africa and as a member of the 
Water Research Commission.

Eric, having served on the SAICE 
Council for a number of years, was elected 
President of the Institution in 1973.

From 1973 to 1986, Eric served as an 
alternate Council Member on the South 
African Council of Professional Engineers 
(SACPE), and from 1970 served on its 
Professional Advisory Committee for 
Civil Engineers for a few years. 

He was President of the Association 
of Scientific and Technical Societies in 
1978 and of the Institute of Municipal 
Engineering of Southern Africa in 1981. 
He also represented South Africa on the 
Governing Board of the International 
Association for Water Pollution 
(1976–1985) and on the Council of the 
International Association of Municipal 
Engineers (1980–1982).

Eric had over 100 papers published 
in South Africa and overseas on waste 
disposal, water engineering, structures, 
municipal engineering projects and envi-
ronmental topics. In both 1981 and 1985 
he received the SAICE award for the best 
general paper of the year. 

As a dedicated conservationist, he 
recognised that the environment was 
fragile and there had to be a day of reck-
oning for unrestrained expansion. He was 
a founder member of the Environmental 
Planning Professions Interdisciplinary 
Committee, which he chaired in 1975, 
served as vice-chairman of the Council 
for the Environment and served for many 
years on the Executive Committee of 
the Habitat Council. He emphasised the 
profession’s responsibilities to conserve 
resources and manage the built environ-
ment for the benefit of all. His dictum was 
simple – each and every professional must 
have the knowledge and awareness to 
make appropriate environmentally con-
scious decisions on their own projects. 

Eric was elected an Honorary Fellow of 
the Institution in 1990, where it was said 
that through 50 years of dedication to his 
profession and society, Eric has brought 
honour and recognition to the civil engi-
neering profession and the Institution. 

That year Bob Pullen presented him 
with the SAICE President's Award for 
an outstanding contribution to the hus-
banding of the nation's scarce resources 
through the promotion of a professional 
engineering approach to development 
with sensitivity for all aspects of the living 
environment.

He was awarded the lnstitution’s most 
prestigious award, the Gold Medal, for 
outstanding service to civil engineering 
in 1992.

In my presidential address, I acknowl-
edged a number of people who had an 
influence on my life and my professional 
development. One of those people was 
Eric. In 1978 he afforded me the oppor-
tunity to get involved in the Institution 
as Honorary Secretary to the Municipal 
Engineering Division. When the 
Committee of City Engineers of the 'Big 
Five' was formed, I was chosen by Eric to 
assist him with this work, giving me the 
opportunity to learn more of the bigger 
issues facing local government. When I 
was planning and designing the Linksfield 
Reservoir, which was to be built under-
ground, so as to not affect the skyline, 
Eric suggested that my team and I put 
into practice the work he was involved in 
with EPPIC and the Habitat Council, and 
so the first environmental impact assess-
ment was completed for the Department, 
with specialist scientific inputs.  

He married Jean in 1948. Their son 
Garth, is a civil engineer and lives in 
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San Francisco, USA, and their daughter 
Gillian, is a speech and hearing therapist in 
Johannesburg. He and Jean have four grand-
children, two in the States and two here.

In his ‘spare time’ Eric was a keen 
grower of aloes, a wild life photographer 
and a tennis player, and was also very 
active in the Scouting movement. In his 
later years, he continued with his creative 
skills by doing water colour paintings. 
His favourite spots for holidays with the 
family were, not surprisingly, linked to 
the natural environment, namely the 
Drakensberg, specifically Cathedral Peak 
and the Royal Natal National Park, and 
the bush, the Kruger National Park and 
other game reserves. 

Eric will be sorely missed by his 
family, and his friends and colleagues, 
especially those in the Institution.

Alec Hay HFSAICE 
SAICE President 1996 
alechay@myisp�co�za 

 
With thanks to George Grant for his 

contributions

Eric Hall, in his 1973 presidential address, and in the true spirit of 
the president of a voluntary association, said: 

“… our profession is one of service to the community. No young 
man should decide to become a civil engineer if his motivation is to 
become wealthy in the shortest possible time. … We have ideals 
and goals that are less perishable than those of men who are 
activated solely by financial reward …”

He also had the following to say, which, 40 years later, is still 
profoundly relevant: 

“… It is, I believe, only right that the extensive experience of 
these men [civil engineers] in local government affairs, as well as 
their technical appreciation of city function, should be more than 
sufficient justification for them having a say in this matter [revising 
the local authority structure], notwithstanding its political flavour. 
The important point is that we can rightly claim to be experts in 
many of the fields which influence policy. … We must become 
involved in our own direction. We must be concerned in what we do 
and not only in how it should best be done.”
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Course Name Course Dates Location
CPD Accreditation 

Number
Course 

Presenter
Contact

GCC 2010 21–22 November 2013 Port Elizabeth SAICEcon13/01359/16 Theuns Eloff cheryl-lee@saice.org.za

Coastal & Harbour 
Engineering

TBA TBA SAICEwat12/01254/15 Keith Mackie cheryl-lee@saice.org.za

Bridge Maintenance 18 November 2013 Midrand SAICErail12/01156/15 Ed Elton dawn@saice.org.za

Basics of Track 
Engineering

19–20 November 2013 Midrand SAICErail12/01155/15 Ed Elton dawn@saice.org.za

Railway Transport 21–22 November 2013 Midrand SAICErail11/00887/14 Ed Elton dawn@saice.org.za

Practical Geometric 
Design

25–29 November 2013 Midrand SAICEtr13/01418/16 Tom McKune dawn@saice.org.za

Reinforced Concrete 
Design to  
SANS 10100-1:200

20 November 2013 East London SAICEstr12/01066/15 Greg Parrott cheryl-lee@saice.org.za

Structural Steel Design 
Code to  
SANS 10162:1-2005

19 November 2013 East London SAICEstr12/01158/15 Greg Parrott cheryl-lee@saice.org.za

Business Finances 
for Built Environment 
Professionals

7–8 November 2013 Midrand SAICEfin12/01021/15
Wolf 
Weidemann

dawn@saice.org.za

Handling Projects in a 
Consulting Engineer's 
Practice

4–5 November 2013 Midrand SAICEproj12/01022/15
Wolf 
Weidemann

dawn@saice.org.za

Water Law 20-21 November 2013 Bloemfontein SAICEwat13/01308/16
Hubert
Thompson

dawn@saice.org.za

The Different Legal 
Procedures to Resolve 
Constructional Disputes

5-6 November 2013 Durban

SAICEcon13/01368/16
Hubert 
Thompson

dawn@saice.org.za

14-15 November 2013 Midrand

Water Supply and 
Drainage for Building 
Systems

TBA TBA SAICEwat13/01393/16 Vollie Brink dawn@saice.org.za

In-house courses are available. To arrange, please contact: 
Cheryl-Lee Williams (cheryl-lee@saice.org.za) or Dawn Hermanus (dawn@saice.org.za) on 011 805 5947

SAICE Training Calendar 2013 

If you would like to discuss any topics that you feel are relevant to SAICE 
members, scan the QR code alongside to go to SAICE’s blog.
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YOUNG MEMBERS’ PAGES

Ryan Alexander
Aurecon
ryan.alexander@aurecongroup.com

Civil engineering and the 
renewable energy 

drive in South Africa
WHEN I WAS ASKED to write a brief 
piece on behalf of the younger professional 
fraternity of SAICE around the Civilution 
concept, and relating to renewable energy, I 
found myself confronted with a dichotomy 
– how does one motivate for a shift in 
thinking for civil engineers, in a field that 
is largely driven by our colleagues in the 
electrical industry and those working on 
innovative electrical technologies? Not 
only this, but how do we as young civil 
engineers, who carry our profession for-
ward with a sense of pride and burden for 
its long-term endurance, make our mark in 
a technological and policy movement that 
has the potential to transform the way the 
industrialised world is sustained?

I am also fully aware, through my 
experiences of working for a multinational 
interdisciplinary engineering firm, of the 
potential for us as civil engineers to assume 
a safe spot on the sidelines and leave the 
real thinking up to others. One can almost 
begin to hear the jovial, albeit occasionally 
patronising sniggers of the ‘sparkies’, re-

questing the ‘padmakers’ to simply design 
their wind farm access roads and turbine 
bases, while leaving the real ingenuity to 
those more accomplished. Now, although 
this previous statement is largely said in 
jest, we as civil engineers do run the risk of 
dumbing down our capabilities and indeed 
our potential influence in the renewable 
energy industry, simply by allowing our-
selves to remain within the realm of a ‘ser-
vice provider’, and occasionally merely by 
entertaining ignorance, albeit reluctantly. 
If we are to change the way business is 
operated, we need to embrace innovation 
in all its diverse forms, including the vital 
civil engineering contributions that make 
up renewable energy projects. 

Renewable energy is, by its very defini-
tion, a revolutionary way of approaching the 
perpetual societal demand for energy – a 
demand that will continue to grow and 
morph as societies modernise, and our de-
veloped world reliance on easily accessible 
energy spreads across currently developing 
portions of the globe. It presents to us, in 

this developing context, a unique opportu-
nity to leapfrog the developmental trajecto-
ries of well established societies and accrue 
benefits now, at relatively earlier stages 
of development, that developed societies 
only reap given significant adaptation and 
duplicated expenditure in order to obtain 
innovative infrastructure. Now, although 
the efficacy and applicability of renewable 
energy is constantly being debated and 
analysed (and rightly so in my opinion), one 
cannot discount the value it adds in terms 
of diversifying the energy base, augmenting 
existing energy infrastructure and stimu-
lating the potential for the local manufac-
ture of modern technology hardware that 
even now we are reliant on imports for, 
from large, well established overseas mar-
kets. It is within this context that we as civil 
engineers need to exercise our own forms of 
innovation in delivering solutions to renew-
able energy projects.

What is indeed encouraging to see is 
the significant role that many large, tradi-
tionally civil engineering contracting firms, 

Think more.
Be more.
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are fulfilling in forming joint ventures that 
are delivering the current suite of renewable 
energy projects being commissioned under 
the Department of Energy’s Renewable 
Energy Independent Power Producer 
Programme (REIPPP). These contractors, 
who largely partner up with electrical 
technological service providers to form 
Engineer, Procure and Construct (EPC) 
entities, are delivering highly complex and 
intricate turnkey-type contracts under very 
stringent technical and construction dura-
tion requirements. Our civil engineering 
contracting industry has illustrated its 
ability to adapt to and incorporate a range of 
engineering disciplines, from Scandinavian 
wind turbine manufacturers to Chinese PV 
module producers, while required to imple-
ment strict quality control measures across 
a diverse spectrum of sub-contractors and 
specialist suppliers, all of whom possess a 
propensity to cut corners and increase profit 
margins wherever possible.     

But it is not only in the realm of con-
tracting that we as civil engineers bear the 
potential for innovative thinking and best 
practice. In the design office, we need to 

constantly remind ourselves that we are re-
quired to seek out the most optimised de-
sign solution possible, in terms of quality, 
time and cost. For example, and at the risk 
of sounding mildly obnoxious (and yes, 
admittedly I haven’t done structural design 
in over five years), our approach to wind 
turbine tower and foundation design ap-
pears to be fairly narrow-minded, notwith-
standing the constraints placed on us by 
the large turbine manufacturers. In order 
to resist overturning moments on turbines, 
it appears as if we simply throw more con-
crete at the problem, resulting in founda-
tion sizes that conceivably even a Herbert 
Hoover would be proud of. Perhaps it 
would be worthwhile investigating the po-
tential for a diaphragm design approach to 
turbine foundations – it would result in ad-
ditional formwork costs, yes, but with the 
net consequence of a product bearing far 
lower overall embodied energy. Another 
area of research that is currently under way 
is the use of lattice-type steel structures 
as the tower for wind turbines, in much 
the same way that windmills have been 
supported on farms for decades. Such an 

approach would lead to pad footing-type 
foundations, which are smaller and would 
result in a structure that is far sounder in 
terms of redundancy than a single mono-
pole tower. There are issues around the 
visual aesthetics of such a structure, as well 
as whether large turbine manufacturers 
would be willing to modify their designs to 
suit such a system. However, such debates 
need to be entered into between structural 
engineers and turbine manufacturers. If 
we are not prepared to engage at such a 
level we reduce our involvement to purely a 
functional, blinkered exercise.

As one can see, the scope for civil 
engineering involvement in the renewable 
energy movement extends far beyond initial 
estimates. We can practice innovation, not 
only by actively supporting an industry that 
is rapidly moulding the future of our planet, 
but also by exercising our engineering inge-
nuity within the industry itself, to assist in 
generating solutions that are more efficient, 
cost-effective and, where necessary, prag-
matic. The day of the ‘padmaker’ is certainly 
here to stay – no matter what the ‘sparkies’ 
may whisper in our ears. 

 N The Burj Dubai is expected to use an average of 946 000 
litres of water each day. During peak cooling conditions, the 
tower will drink up around 12 500 tons of cooling – equal 
to the cooling capacity offered by about 10 000 tons of 
melting ice. In terms of electricity, the tower will power 
through around 50 MVA of electricity at peak times – the 
equivalent of having some 500 000 100-watt light bulbs 
burning at the same time.  
(http://www.arabianbusiness.com/top-burj-dubai-
facts-27518.html)
 N The Lincoln Tunnel is a well-known tunnel in the USA. It con-
nects Weehawken, New Jersey and Manhattan, New York. 
Stretching 2.4 km under the Hudson River, the Lincoln Tunnel 
has an average daily traffic of around 110 000 vehicles and a 
lowest elevation of 30 metres below sea level. 
(http://www.sciencekids.co.nz/sciencefacts/engineering/
tunnels.html)
 N A dolos is a concrete block in a complex geometric shape, 
used in great numbers to protect harbour walls from the erosive 
force of ocean waves. Their design is usually credited to the 
South African Eric Mowbray Merrifield, one-time East London 
Harbour Engineer. In the late 1990s the claim of a Mr Aubrey 
Kruger gained more prominence. Kruger's claim is that he and 
Merrifield had considered the shape of concrete blocks to be 
used to protect East London's extensive breakwaters for the 
City's non-natural harbour, following a major storm in 1963. 
Merrifield wished to design a block that did not break up or 
shift when struck by the sea, that was cheap, and that did not 

require precise placement. He said in later years that he wanted 
a block designed in such a way that it could be "sprinkled like 
children's jacks". Kruger stated that he went home for lunch, 
cut three sections from a broomstick, and fastened them with 
nails into an H-shape with one leg turned through 90 degrees 
to create the distinctive dolos shape. Merrifield was intrigued by 
the object and had Kruger draw a plan. Kruger never formally 
received credit for the invention. Merrifield won the Shell Design 
Award and the Associated Science and Technology Societies of 
South Africa's Gold Medal. The death of Merrifield (in 1982) has 
put this controversy beyond proof. 
(http://en.wikipedia.org/wiki/Dolos)
 N Sasol is the world's first and largest oil-from-coal refinery. It 
is situated in Sasolburg in South Africa and provides 40% of 
the country's fuel. The history of Sasol began in 1927 when 
a White Paper was tabled in Parliament to investigate the 
establishment of a South African oil-from-coal industry. It was 
realised then that, because South Africa did not have crude 
oil reserves, the country's balance of payments had to be pro-
tected against increasing crude oil imports. After many years 
of research and international negotiations, the South African 
Coal Oil and Gas Corporation was formed in 1950. Major mile-
stones include the first automotive fuel (1955), the construction 
of the National Petroleum Refiners of South Africa (1967) and 
the establishment in 1990 of its first international marketing 
company, Sasol Chemicals Europe.
 N (http://www.southafrica.info/business/trends/innovations/
inventions.htm#.UkxZkYZ98YI)

 DID YOU KNOW?
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AS THE FIRST of a number of articles 
I hope to write for this magazine, I con-
sidered it unwise to be too controversial, 
technical or specific. Maybe starting with 
a broader thought would be best. 

When considering the term 
Civilution, several ideas spring to mind 
about how we as engineers need to evolve 
into a more conscious role in this modern 
world. Two old quotes resonate in my 
brain, each about something completely 
different, but nevertheless intersecting 
and allowing for an interesting thought.  

We shape our buildings; thereafter 
they shape us. Winston Churchill

Think of those buildings which have 
affected you in some way or another. 
Walk into the St Peters Basilica in the 
Vatican, and you are just hit with “wow,” 
irrespective of your religious beliefs. 
Or stand at the entrance of the Green 
Point Stadium, where you are stirred 
by the light elegance and transparency 
of the structure. As you walk in, you 
are met by a full view of the field and 
the thousands of seated supporters. 
And just with a turn of the head, you 
see Cape Town, Table Mountain and 
the beautiful night sky. Unfortunately, 
the opposite is also true. The general 
engineering building at Stellenbosch 
University is an example, where the 
ratio of seating space to the size of ac-

cess through corridors results in endless 
queues, and squeezing past students 
and back packs, with everyone getting 
hot and bothered. Or a poorly designed 
road layout, resulting in congestion and 
eventual stress. And that extended wall 
in your kitchen, where you bump your 
toe once every month when you fetch a 
midnight snack. It is often the smaller, 
‘softer’ things that affect the user more.  

Now why do I talk about this in an 
engineering magazine? This is not in our 
job profile! We just make sure that the 
roads do not cause accidents and that the 
buildings do not collapse. We are given a 
problem and we solve it. The soft stuff is 
for the architects and town planners. This 
might be true, but next time you have the 
opportunity to design even the smallest 
of things, step back and consider Winston 
Churchill’s words quoted above. Our ef-

fect at even the smallest level – as simple 
as a user’s mood – adds to the greater pic-
ture, for either the good, or the less good. 
How these ‘negligible’ pieces add up and 
become a lot less negligible is perfectly 
summed up in the second quote by an 
ancient Eastern philosopher: 

To put the world right in order, we must first 
put the nation in order; to put the nation in 
order, we must first put the family in order; to 
put the family in order, we must first cultivate 
our personal life; we must first set our hearts 
right. Confucius

So, how will your design affect the mood 
of an unknown user in a decade from 
now? And how will that shape everything 
bigger that it fits into? Will your butterfly 
be a cause for a smile, or one day cause a 
cyclone? Just a thought. 

A Mexican butterfly 
can cause a cyclone in China

Jan-Barend Scheepers
Element Consulting
jb@element.com.na

A new manager spends a week at his new office with the manager he is replacing. 
On the last day the departing manager tells him, "I have left three numbered enve-
lopes in the desk drawer. Open an envelope if you encounter a crisis you can't solve."

Three months down the track there is a major drama; everything goes wrong – 
the usual stuff – and the manager feels very threatened by it all. He remembers the 
parting words of his predecessor and opens the first envelope. The message inside 
says, "Blame your predecessor!" He does this and gets off the hook.

About half a year later, the company is experiencing a dip in sales, combined with 
serious product problems. The manager quickly opens the second envelope. The 
message reads, "Reorganise!" This he does, and the company quickly rebounds.

Three months later, during his next crisis, he opens the third envelope. The 
message inside says, "Prepare three envelopes".

 HAVE A CHUCKLE
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IN SOUTH AFRICA today there are many significant pro-
jects that are being undertaken in the field of Traffic and 
Transportation Engineering, including the development of long-
term plans and strategies, the introduction of quality bus ser-
vices, high-speed rail systems, modal integration, non-motorised 
transport, and intelligent transport systems. This, along with the 
fact that these projects have a prominent place in the National 
Development Plan, indicates that the field has been recognised as 
of the outmost importance. 

Internationally the field of transportation has substan-
tially grown over the years with the establishment of various 
transportation research facilities and institutes, such as the 
Transportation Research Forum in North America, and the 
Transport Research and Innovation Portal in Europe, to name 
only two. 

In Serbia, my native country, similar to other European coun-
tries, universities offer undergraduate academic programmes in 
Traffic and Transportation Engineering. I studied at the Faculty 
for Traffic and Transportation Engineering at the University 
of Belgrade. The programme spanned five years, combining 
undergraduate and postgraduate studies. Upon successful 
completion, a Master’s degree is obtained in the field of Traffic 
and Transportation Engineering. Such a programme has been 
existing in Serbia since the 1960s. Like other European coun-
tries, the government of Serbia recognised that, in order for the 
economy to grow, there is a dire need for engineers specialised 
in Traffic and Transportation Engineering. They also recognised 
that it was no longer efficient to study this field combined with 
other technical disciplines.

Does South Africa provide an educational base to the Traffic and 
Transportation professionals to compete globally?
In South Africa, the universities do not offer an undergraduate 
programme that solely focuses on Traffic and Transportation 
Engineering. Traffic and Transportation academic programmes 
only exist at a postgraduate level and these fall under the um-
brella of Civil Engineering. The University of California (Berkeley 
and Davis), the University of Michigan in the United States, 
Breda University in the Netherlands, and Napier University in 
Edinburgh are some of the universities that have an institute 
within the university, dedicated to transportation research. 

The lack of an undergraduate programme in South Africa in 
traffic engineering poses two major challenges. Firstly, it is dif-
ficult for young South Africans to compete in the international 
market. In order to compete in the global market, one has to be 
equipped with the necessary knowledge and skills. Although his-
torically traffic and transportation was a specialisation under Civil 

Engineering, in the past few decades Traffic and Transportation 
Engineering has become extremely important for the creation 
and development of modern societies. It has also become a very 
versatile field and it requires in-depth study starting from un-
dergraduate level. Simply put, in the past Computer Science and 
Electronics were under Electrical Engineering, and Aeronautical 
was under Mechanical Engineering. Today, due to the develop-
ments in the respective fields, there are dedicated undergraduate 
programmes in each of those fields. Similarly, universities abroad 
have realised that dedicated undergraduate programmes are re-
quired in the field of Traffic and Transportation Engineering. 

The second challenge is the recognition of professionals 
with foreign qualifications. The challenge that I personally came 
across when I relocated to South Africa, was that my degree is 
not recognised by the professional registration body. In spite of 
my foreign qualifications being successfully verified by a local 
body, professional registration in South Africa is not possible, 
as there are no programmes locally to compare with. However, 
professional registration institutes abroad, such as the Institution 
of Civil Engineers (ICE) in the UK, recognise such degrees. 
Therefore I will have to pursue registration with ICE.

This has not demotivated me from continuing my profes-
sional work and development with my employer, GIBB (Pty) 
Ltd, who recognised my competencies and enabled me to 
participate in exciting and challenging projects. However, the 
issue might be sending the wrong message to other foreign 
professionals with scarce skills, whose contribution would help 
further development of South Africa.

Therefore I am of the opinion that introduction of such 
specialised programmes in South Africa would help educate the 
young professionals in an effective and efficient manner. This 
would mean that those young professionals would be more valu-
able in the labour market, and would provide bigger input to the 
economy, while also being more competitive compared to their 
international peers. It would also remedy the issue of recognising 
foreign qualifications, thus enabling the South African economy 
to benefit from the pool of foreign professionals through their 
work, transfer of knowledge, skills and experience. 

All of this would ultimately be a further step towards a 
stronger economy, higher employment, empowerment of local 
professionals and providing top quality traffic and transportation 
services and infrastructure to the citizens. 

Dragana Valjarevic
Traffic and Transportation Engineer

 GIBB (Pty) Ltd
dvaljarevic@gibb.co.za

Need for undergraduate programmes in 
Traffic and Transportation Engineering in South Africa
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Sam Wegener
Treasurer
SAICE UCT Student Chapter
WGNSAM001@myuct.ac.za

UCT Cocktail Evening 2013: 
great networking opportunity

ON THE 31st of July, the SAICE UCT 
Student Chapter was proud to host its 
fourth annual Civil Engineering Cocktail 
Evening. In addition to professors, lec-
turers and students of the UCT Civil 
Engineering Department, the event was 
attended by SAICE CEO Manglin Pillay, 
guest speaker Dr James Cullis, and repre-
sentatives from several South African civil 
engineering companies. This year’s event, 
held at the Leslie Social Science Building 

on UCT upper campus, is considered by 
the UCT Student Chapter as their most 
successful yet.

Throughout its existence, the Cocktail 
Evening has aimed to provide an opportu-
nity for constructive interaction between 
students and professional civil engineers. 
This year, the event began in the formal 
(and familiar) environment of a lecture 
theatre with an address by Manglin Pillay. 
His enthusiasm and passion for civil engi-

neering were clearly evident and his ad-
vice to the students invaluable. Dr James 
Cullis – a Rhodes Scholar and expert in 
the field of water resource engineering 
– then delivered his keynote address. 
His comments on the inextricable link 
between engineering and political, social, 
economic and environmental considera-
tions reminded the students, as well as all 
others attending, of the responsibilities 
civil engineers hold.

Represented at this year’s event 
were the following companies: Aurecon, 
Bergstan SA, Filcon Projects, Kantey & 
Templar, Martin & East, PRDW, Royal 
HaskoningDHV, SMEC, Stefanutti Stocks, 
Transnet and WBHO. The companies 
each gave a short presentation to the stu-
dents before the event moved to the more 
social, relaxed environment of the foyer. 
Here, with food and drinks provided, the 
focus was on networking. Students were 
encouraged to familiarise themselves with 
the nature, philosophies and expertise 
of the various companies. Interaction 
continued long into the night – even after 
the food and drinks ran out – and the 
Student Chapter hopes that everyone who 
attended the event felt they had benefited 
by doing so.

In conclusion, the UCT Student 
Chapter wishes to thank all those who 
attended the event and contributed 
to its success. Special thanks must be 
extended to all the companies that 
sponsored the event: Aurecon, Bergstan 
SA, Kantey & Templar, Martin & East, 
Royal HaskoningDHV, Stefanutti Stocks 
and WBHO. Your donations are very 
much appreciated. And lastly, thank you 
to Manglin Pillay and Dr James Cullis 
for your inspirational, informative and 
insightful words. May the success of the 
Cocktail Evening continue into 2014. 

Meeting and greeting at the 2013 UCT SAICE 
Student Chapter Cocktail Evening

Interaction between students and professional 
civil engineers continued long into the night



Music is a universal language; it touches the 
soul and connects people even where there is a 
language or cultural barrier. Waka Waka – that 
famous 2010 football world cup song by the hips- 
gyrating Shakira – became an African international 
anthem. 

I’ll bet you imagined the melody in your mind a 
few seconds ago. We had no idea what the words 
meant, but we jammed to it like we knew every 
word. There’s something about a catchy rhythm 
and beat that entices the body to dance, and that 
invites people to connect.

Is there a reason why books can’t be like music – 
making the mind dance, while it connects people 
around the globe? 

Ask any youngster who their favourite author is, or 
what they are currently reading.  You may find the 
answer uninspirational.  There’s something difficult 
about picking up a book and turning the pages for 
our generation. We prefer the fast-paced social 
networks – Facebook, Twitter, Myspace, Linked-In, 
BBM and Whatsapp.

“I fear the day that technology will surpass our human 
interaction. The world will have a generation of idiots.”

It remains uncertain that Albert Einstein said this, 
but if he did, I fear old uncle Albert’s premonitions 
are true, and that day is upon us. But we have a 
choice between the massacre of intelligent phones, 
tablets, gadgets and gizmos, and a good book – a 
tangible, feel-good, page-flipping, hard copy, good 
old-fashioned book.

With both a firm thud factor and the gentle turn 
of a page, books continue to feed the brain and 
give opportunity to imagine – to create a world 
in thought and from the comfort of a snug couch. 
Like music, let the books stimulate our creativity 
in thought, action and deed – let books connect 
young engineering minds across Africa.

www.saice.org.za/book-store +27 (0) 11 805 5947
SAICE House Block 19, Thornhill Office Park
Bekker Street, Vorna Valley Midrand

HERITAGE     ENGINEERING     PEOPLE

eCommerce Book Store Available
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THE FINALS OF AQUALIBRIUM, the 
exciting SAICE-WRC Schools Water  
Competition 2013, were held at the Sci-
Bono Discovery Centre in Newtown, 
Johannesburg, on Friday 16 August 2013. 
This worthwhile competition never fails 
to excite the teams, spectators and every-
body involved! 

This year’s event saw the launch of the 
new streamlined competition equipment, 
developed by Professor Kobus van Zyl 
of the University of Cape Town, who is 
also the ‘creator’ of the water distribution 
network concept for the competition. The 
competition illustrates to participants 
the realities which municipalities face in 
curbing water losses. 

The 2013 champions, with 60 penalty 
points conceded, were the team from 
the Eqinisweni Secondary School 
from Ivory Park, Midrand. The team 
members were Thulani Ndlovu, Rudzani 
Mnisi and Tyson Chuma. In second 
place was Diamantveld Hoërskool from 
Kimberley with 80 penalty points. The 
team consisted of Pieter van Zyl, Jannes 
Wessels and Philip Swanepoel. Hoërskool 
DF Malan from Cape Town with team 
members Jacobus Wüst, Reinhardt 
Husselmann and Jacobus Louw, shared 
the third prize with Mfesane Senior 
Secondary School in Port Elizabeth 
(Nelson Mandela Bay) with 90 penalty 
points each. Mfesane Senior Secondary 
School’s team comprised Siyabonga Gaba, 
Nolusindiso Mdodana and Thabo Petse. 
The winning teams shared the prize-
money of just more than R17 000.

A YEAR OF FIRSTS
This year the winners of the regional 
competitions came to Johannesburg 
from as far as Bloemfontein, Cape 
Town, Buffalo City (East London), 
Pietermaritzburg, Richards Bay, Nelson 

Mandela Bay, Kimberley and Mahikeng 
to battle the local winners for top hon-
ours. Teams were accommodated in 
good hotels and most were f lown up, 
which was a first for many. Visiting the 
‘big city’ was an experience that the 

AQUALIBRIUM 
SAICE-WRC 

Schools Water 
Competition 2013

Prof Kobus van Zyl explaining the model water distribution network

Meticulous pre-planning
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students and educators will not soon 
forget. However, without the major 
sponsorship of the Water Research 
Commission (WRC), Marley Pipe 
Systems, SMEC/VelaVKE, the Water 
Institute of Southern Africa, Prentec 
and Bigen Africa, this event would of 
course not have been possible.

As a direct result of this competi-
tion there are presently three students 
studying civil engineering. These young 
people from disadvantaged backgrounds 
are determined to go MAD, i.e. Make A 
Difference in their communities. These 
kinds of projects certainly make a differ-
ence to the scarce skills situation and the 
lives of many people!

This year AQUALIBRIUM, the ini-
tiative, had the honour of being chosen 
as one of four finalists in the National 
Science and Technology Forum (NSTF) 
and BHP Billiton Awards (the oldest and 
most prestigious of such events in South 
Africa) in the category where an indi-
vidual or team is recognised for their 
outstanding contribution to science, 
engineering, technology and innovation 
(SETI) through science communication 
and through creating science awareness. 
The standard is extremely high – this 
year only twelve awards were made 
across the science, engineering and 
technology spectrum. Making it to the 
NSTF-BHP Billiton Awards as a finalist 
is therefore an exceptional achievement. 
The SAICE team comprises Prof Kobus 
van Zyl from UCT, and Marie Ashpole 
and Fridah Mahlangu from SAICE 
National Office.

BACKGROUND
Both the South African Institution of 
Civil Engineering (SAICE) and Rand 
Water celebrated a hundred years of exist-
ence in 2003 and as part of their cente-
nary celebrations they launched this joint 
competition for high school learners de-
vised by Professor Kobus van Zyl and his 
students (at the time from the University 
of Johannesburg). Since then the competi-
tion has been streamlined and has gained 
momentum in application.

HOW THE COMPETITION WORKS
Water distribution systems are impor-
tant to supply safe and clean drinking 
water to people. The teams are tasked 
to design a model water distribution 
network to distribute three litres of 
water equally between three points on 

Double-checking instructions 

Teamwork gets the job done

Positioning and testing 
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the grid using two different diameter 
pipes and connection pieces. They are 
then judged on how well they execute 
the task – working on a penalty points 
system. They have a period of about an 
hour in which to design, build and op-
erate their network. 

This competition exposes learners 
to the practical application of processes 
that influence their daily lives, in this 
instance how water gets to their homes. 
They are made aware of the intricacies 
involved in the design of water distri-
bution networks and the actual water 
delivery to households.

As part of the competition the water 
cycle is explained to the learners. Issues 
such as why we have to pay for water, 
the building of dams, and the distribu-
tion of water through water boards to 
municipalities and then to users, as 
well as the conservation of our water 
resources are discussed.

The grid used for the water distribu-
tion network is on a background that 
depicts the entire water cycle. It intrigues 
learners, as well as educators, who find it a 
very helpful educational tool.  

The competition creates awareness 
regarding the issues surrounding water 
in South Africa. It spreads the message 
that water is a precious commodity that 

Intense concentration required Nail-biting stuff 

Winner: Eqinisweni Secondary School, Ivory Park, Midrand – the winning team with, from left 
back row, their teacher, Manglin Pillay (CEO of SAICE), Peter Kleynhans (SAICE President) and 

Lani van Vuuren (WRC Public Understanding of Science Officer)
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Checking...

Assembling distribution pipes 

Second: Diamantveld Hoërskool, Kimberley
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MPumi’s cartoon of the month

should be saved, respected, conserved, 
re-used and recycled. Through this com-
petition SAICE and the WRC, the current 
major sponsor, spread the news that water 
should be used wisely, that infrastructure 
should be maintained and that new in-
frastructure should be created to provide 

potable water to those without water. 
This competition strengthens gov-

ernment’s initiatives aimed at encour-
aging learners to take Mathematics and 
Science at school and to follow a career 
as a science or civil engineering profes-
sional. Only in this way can we assure 

that the quality of life of all South 
Africans will be better in future! 

For more information on the an-
nual Aqualibrium Schools Water 
Competition, please contact Marie 
Ashpole at SAICE National Office (011 
805 5947 / marie@saice.org.za).  

Joint third: Hoërskool DF Malan, Cape Town

Joint third: Mfesane Senior Secondary School, 
Port Elizabeth (Nelson Mandela Bay)



0

5

25

75

95

100

SAICE Mining Waste ADVERT A4

30 September 2013 10:21:15 AM



3440e Civil Designer Advert March 2013 ctp.indd   1 3/8/13   2:15 PM


