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F R O M  T H E  C E O ’ S  D E S K

THE SOUTH AFRICAN National Department of Higher 

Education and Training (DHET) announced that engineering 

skills dominate the top 20 most sought after scarce skills – civil 

engineering features second on the demand list behind electrical 

engineering. Th is view is endorsed by the Department of Labour 

(DoL). In South Africa, a scarce skill is a qualifi cation or job for 

which there are limited people doing that job. Eff ective utilisa-

tion of scarce skills has been proven to set countries on a win-

ning economic pathway, as evidenced in Singapore, China, Japan 

and many others.  

Is there a shortage of engineering capacity in the country? I 

am not convinced we are short of engineers. If there was a defi -

ciency in engineering skills, why don’t engineering professionals 

earn extravagantly more than other professionals? But the DHET 

and the DoL announcements have nipped that debate in the bud. 

Is there a bright future for civil engineering business in 

South Africa? 

According to Medium Term Expenditure Framework 

(MTEF) fi gures published by the national treasury, it is inter-

esting to note that South Africa invested, on average, 7.4% of 

GDP per year on infrastructure from 2009 to 2013. According 

to the treasury, we will continue spending 7.4% of GDP on in-

frastructure for the next three years. As a matter of interest, the 

comparative average for other BRICS countries is 4.5%.  

So why is local engineering capacity not optimally occupied? 

And why are civil engineering companies complaining about the 

lack of opportunities when the numbers show magnifi cent pros-

pects? My view is that it’s politics and politicians. Th e politicians 

send subtle messages by refusing to engage with the local private 

sector, but would very quickly make stop-overs to Russia and 

China. In terms of solution fi nding and collaboration, our state 

leaders seem to deliberately seek solutions elsewhere, but ignore 

the wisdom of local champions and captains of business. 

But this is not surprising – the relationship between South 

African business and government will continue to enjoy a stren-

uous affi  liation so long as the SACP and COSATU are in bed 

with the ruling party. It’s more worrying that President Zuma’s 

cabinet is encumbered with SACP members. 

In my opinion, there is a glow, but only in about three to four 

years from now. If there is one thing that is uniting South Africa 

these days, it’s the dissatisfaction of the electorate in govern-

ment, the president, and the ruling party. President Jacob Zuma’s 

approval rating dropped from 77% in 2009 to 46% in 2014. We 

should be preparing for rain come the end of the current term. 

In the interim I am more concerned about the moral decay 

of society than I am about the future of civil engineering and 

the opportunities that this incredible profession brings. I mean 

moral decay in the sense that it causes me to live in mortal fear 

and insecurity in the country of my birth. I worry because poli-

tics and politicians have exacerbated the erosion of social capital 

– which is that common set of unspoken rules, values and trust 

that catalyses a cohesive society. By their behaviour, association 

and actions, our politicians promote a culture of lawlessness and 

disrespect for discipline. Our development, I believe, is impeded, 

not by constrained GDP spend, but because of our nation’s lack 

of discipline. A disciplined society develops automatically. 

It is becoming more urgent that the built environment pri-

vate sector and organised society recognise that our political 

culture, politicians and politics are laboriously protracting devel-

opment to the point of failing local economic and social develop-

ment. We need a critical intervention if we want to launch South 

Africa into the premier league. Politics is failing the country – 

business needs to proactively engage government, or South 

Africa will fail to reach its potential.
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Good morning to you all.

If you were asked to name ancient 

feats of engineering, you would prob-

ably say the Great Wall of China or the 

Egyptian pyramids. If you were asked to 

name contemporary feats of engineering, 

you might say the Burj Khalifa in Dubai 

(the tallest building in the world at 

2 700 ft), or the Channel Tunnel linking 

England and France.

If you were to name the greatest feat of 

engineering in South Africa, what would 

you say? I'd bet that not many of you would 

say the Mponeng Mine near Carletonville. 

At 3.9 km deep, it is the deepest mine on 

earth. It can take an hour to get from the 

rock face, where gold has been mined for 

over fi fty years, to the surface. Th e mine is 

so deep that temperatures at the bottom 

reach 55°C, and powerful air-conditioning 

is necessary to keep the air at a safe 

temperature for miners.

Engineers build countries, and like 

many other countries in the world today, 

South Africa does not have enough of them.

A recent survey by the South African 

Institution of Civil Engineering showed that 

we have fewer engineers than doctors. Th is 

is true for most developing countries. And 

the reverse is true for developed countries – 

they have more engineers than doctors.

Why is this the case? Th e answer lies 

in what good engineering does for social 

welfare. Th ere is a clear link between 

Talking to the hearts of visiting high school learners in the audience 
at the opening of the recent Africa Engineering Week, Minister 
Pandor inspired not only learners to appreciate the importance 
of engineering for our country, but seasoned engineers in the 
audience also took heart listening to a Minister who clearly has an 
understanding of their profession.

F O R W A R D  W I T H  C I V I L U T I O N

Keynote Address: Ms Naledi Pandor
Minister of Science and Technology

Africa Engineering Week (1 – 4 September)

The Africa Engineering Week is 

a UNESCO initiative, sponsored 

by the Department of Science 

and Technology through the NRF, 

and supported by the Engineering 

Council of South Africa. The launch 

event, which was hosted successfully 

by the University of Johannesburg 

during the fi rst week of September, 

featured exhibitions for school 

learners, a conference on sustain-

able engineering, a breakfast-cum-

workshop for women in engineering, 

and a workshop about opportunities 

in engineering for young engineering 

graduates and professionals. 

Engineers from various African coun-

tries mingled with their South African 

counterparts, sharing experiences 

and cementing relationships. 
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engineering infrastructure and economic 

growth. Th at we all know. But there is 

also – and it's easy to forget about this 

– a similar link with social health. Just 

think about it – clean drinking water, 

proper sanitation, better shelter, access 

to transport and electricity, all improve 

the quality of life.

So the answer is that more engineers 

than doctors in a country indicate that 

adequate infrastructure supports public 

health and social welfare. In fact, we have 

twice as many doctors as engineers. And 

it is worse than that – we have a racist 

legacy of oppression that continues to 

disadvantage black people today. So it's 

not surprising to fi nd that countries like 

Australia, America, Western Europe 

and even China or India have a similar 

number of engineers to doctors, or more 

engineers than doctors.

Th is UNESCO-Africa engineering 

week is an event we have been waiting 

for and looking forward to for a number 

of years. I hope it will generate interest in 

engineering and encourage young people 

to become engineers.

Not enough engineers graduate each 

year. Every year there are 1 500 BSc Eng 

and B Eng graduates from our universi-

ties. Only half of them go on to practise 

as engineers. Many of them go on to work 

in banks and other fi nancial institutes. 

In any case, we need to quadruple the 

number of graduates, so that we have a 

larger pool to draw from.

Th e shortage of engineering profes-

sionals means that there are not enough 

practitioners available for ongoing work, 

and that work that requires engineering 

decisions is being done without compe-

tent engineering input.

Th e lack of engineering capacity 

hampers South African development, re-

sulting in a decline in the labour market, 

a decrease in the contribution of the agri-

culture and mining sectors to GDP, and 

an increase in demand on the engineers 

with their manufacturing and services-

related technologies.

In recent years, engineering schools 

at universities and universities of tech-

nology have experienced growing student 

intakes and growing graduating numbers, 

but without an improvement in the 

throughput into the engineering sector.

Resources have not expanded in pro-

portion to student intake. Various meas-

ures, such as class sizes and the ratio of 

students to staff , indicate that many engi-

neering departments are stretched and are 

not in a position to take on greater student 

numbers. Th e most important problem to 

address is the numbers of academic staff , a 

diffi  cult sector for recruitment in the best 

of times, but more so in the midst of a gen-

eral shortage of engineering skills.

ICMEESA (Institution of Certifi cated 

Mechanical and Electrical Engineers SA)

has made a tremendous contribution to the 

development of the engineering profession 

by providing bursaries to undergraduate 

engineering students, encouraging the pro-

fessional development of engineers in their 

fi elds, and helping in the mentorship and 

experiential training of engineers.

Considering the vital role of engineers 

in the growth of the economy, and the 

huge backlog we face in terms of human 

capital development, there is a strong need 

for my Department and relevant partners 

like ICMEESA and ECSA (Engineering 

Council of South Africa), academia 

and business to strengthen productive 

partnerships. Th is should help eliminate 

unnecessary duplications, and ensure 

that resources are put to optimal use. Th e 

involvement of business will make sure 

that curricula are in line with the work 

environment and business needs.

We are committed to identifying 

like-minded partners with whom we can 

work to inspire young people to enter the 

engineering profession. We are therefore 

grateful to UNESCO for enabling ECSA 

and the DST to bring the engineering pro-

Future engineer? A learner caught by the camera in a pensive mood 
in the exhibition area during the recent Africa Engineering Week
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fession under the spotlight for this week, 

and to draw the attention of learners and 

the public to the vital role of engineering 

in national and human development.

Like many other African countries, 

South Africa has made strides in en-

hancing its human capital in engineering. 

While there is obviously plenty that still 

needs to be done in this regard, we are 

aware that no one country or region of 

the world can provide all the answers to 

modern engineering challenges.

For this reason, we urge that more 

and more African countries consider es-

tablishing engineering bodies like ECSA, 

and affi  liating these bodies with organisa-

tions such as the Federation of African 

Engineering Organisations (FAEO), which 

is recognised as a leader and regulator of the 

engineering profession in Africa. [SAICE’s 

president of 2012, Dr Martin van Veelen, is 

the current president of FAEO. Ed.]

Th e FAEO has built an umbrella body 

for all African engineers to speak with a 

unity of purpose, which is to emancipate 

Africa from poverty through the applica-

tion of science and technology.

It is now for the FAEO to align the engi-

neering codes and standards of all African 

countries. It has to encourage African 

countries to have voluntary engineering 

organisations so that the profession can be 

well regulated. It is not easy, but we should 

strive towards achieving that objective if we 

are to achieve the continent's infrastructure 

development programmes.

Th e FAEO will help Africa engage more 

meaningfully with bodies such as the World 

Federation of Engineering Organisations, 

the International Council of Academies of 

Engineering and Technological Sciences, 

and the International Federation of 

Consulting Engineers. Th ese bodies have 

proven very useful in helping us understand 

the state of engineering in our countries and 

regions, as well as globally.

It is also worth mentioning that we, 

and other SADC countries, are commis-

sioning a study to determine the engi-

neering needs and numbers in the region. 

Th is will assist in identifying challenges 

and in taking measures to overcome 

them. Knowing the regional engineering 

needs and numbers will assist us to plan 

better and allocate developmental re-

sources more effi  ciently.

I want to close by saying a few words 

about SKA. Th e Square Kilometre Array 

is one of the great scientifi c projects of 

the 21st century, developed by scientists in 

17 countries. SKA is not only a ‘big sci-

ence’ project, it is also a ‘big engineering’ 

project. And we also need to recognise 

the importance of engineering and de-

sign, because people forget that design 

and engineering are just as important as 

science in fi nding innovative solutions to 

the many challenges we face.

We have used our collaboration with 

the international SKA consortium to best 

advantage – to develop science expertise, 

to attract young people into science and 

engineering careers, and to develop ex-

pertise in industry.

Our young scientists and engineers 

have been able to jump to a leading role 

in many of the areas of development of 

the SKA, because of the excellent skills 

imparted by our universities, and the 

expertise and experience that they have 

picked up from our partners.

Our industries, too, have been very 

innovative in designing and building in-

novative equipment for the telescopes.

Th e SKA is an iconic project for 

world science. It brings together ground-

breaking science with cutting-edge tech-

nological innovations. Th e technologies 

that are being developed for the SKA and 

its precursors – such as signal processing, 

very fast computers and data transport, 

image processing and wireless – are key 

technologies in IT for the future. Th e SKA 

is creating a unique opportunity for young 

people to gain expertise in science, and in 

key and generic areas of technology.

In closing, poor infrastructure 

and poor infrastructure services have 

thwarted our development. Th is is being 

corrected through our investment over 

the next ten years. We are building dams, 

roads and energy infrastructure.

Join us all in building a new 

South Africa. 

And we also need to recognise the importance of 
engineering and design, because people forget that 
design and engineering are just as important as 
science in fi nding innovative solutions to the many 
challenges we face.
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NATIONAL ASPHALT, a leading supplier of asphalt to the 

southern African market, is involved with the manufacture 

and supply of a low-penetration-grade bitumen for a road 

project in KwaZulu-Natal. This represents the introduction of 

a new asphalt paving technology to the South African market. 

“We are excited and privileged to be at the forefront of this 

new thrust in technology,” says Sean Pretorius, Managing 

Director of National Asphalt.

Th e project is for the South African National Roads Agency 

Limited (SANRAL), which specifi ed a 10/20 grade bitumen on a 

section of National Route 3 (N3) from Candella Road to Paradise 

Valley outside Durban. Th e project entails the use of 74 000 t of 

asphalt, with the added challenge that all work has to be carried 

out at night. National Asphalt is involved with the manufacture 

and supply of the asphalt, in addition to the on-site paving of the 

mix. Raubex is the main contractor, with SNA Civil & Structural 

Engineers as consulting engineers.

“Th e specifi cation of a low-penetration-grade bitumen by 

SANRAL represents a bold step in the development of High 

Modulus Asphalt (HiMA) technology, which is in its infancy in 

the South African market,” Pretorius explains. HiMA in turn is 

based on French technology developed in the 1980s, designated 

as Enrobé à Module Élevé (EME). Extremely hard yet not brittle 

low-penetration bitumen binders are deployed to produce very 

stiff  asphalt layers, with the end result having superior load-

spreading characteristics and a high resistance to permanent 

deformation. Th is technology translates into thinner asphalt 

pavements for roads and airport runways that are exposed to 

severe traffi  c loading.

According to Pretorius, the Southern African Bitumen 

Association (SABITA) had the foresight in 2006 to recognise the 

need to implement fl exible pavement solutions, and subsequently 

embarked on a technology transfer exercise to introduce EME 

into the South African market. However, for such technology to 

gain traction locally, it is imperative that its design practitioners 

engage with industry to assess its full benefi ts and implications.

Pretorius says: “Technology is advancing in leaps and bounds 

for those involved in the asphalt pavement industry. Recent 

developments and advances in the use of modifi ed binders, 

low-penetration-grade bitumen and the like are aff ording practi-

tioners, such as National Asphalt, the opportunity to utilise their 

skills to push the envelope of pavement design. An increasingly 

important requirement for road owners is the availability of 

pavement technologies that will limit interventions on heavily 

traffi  cked routes, thereby reducing disruptions due to congestion, 

which in turn will minimise delay costs for road users.”

Th e Candella Road project is also noteworthy in that re-

claimed asphalt (RA) technology is being deployed, with 20% RA 

incorporated into the mix. To avoid a confl ict of terminology, 

in that HiMA refers to a highly modifi ed mix, reference is now 

made to EME-2, whereby a stiff er penetration grade bitumen is 

used. Th e two main grades are EME Class 1 and EME Class 2. 

Th e Class 2 material has a signifi cantly higher binder content.

Wynand Nortje from National Asphalt says that the Candella 

Road project presented a number of challenges in the applica-

tion of the product during paving, as the mix performs diff er-

ently compared to a conventional asphalt mix. “Th e mix tends 

to stay workable for a bit longer than conventional mixes, due 

O N  T H E  C O V E R

National Asphalt involved in pioneering the National Asphalt involved in pioneering the 
latest asphalt pavement technology in SAlatest asphalt pavement technology in SA

The production of a low-penetration-grade bitumen for application 
on the N3 from Candella Road to Paradise Valley outside Durban



mainly to the higher binder content. However, the mix stiff ens a 

lot quicker than a conventional mix as the temperature declines.” 

He adds that particular attention has to be paid to the compac-

tion techniques deployed, while temperature and weather condi-

tions also play a role.

“Some joint cracking appeared after work was carried out 

at very low temperatures. It is clear that further research is 

necessary to determine the minimum application temperature 

for EME, which appears to be more sensitive to cold weather ap-

plication than normal HiMA mixes.” In terms of this particular 

project, National Asphalt introduced a side infrared heater to 

pre-warm the cut edge during the paving operation, thereby fa-

cilitating bonding with the adjacent layer.

“As with any new product there have been a couple of 

teething problems, but these were identifi ed quickly and dis-

cussed, followed by the necessary improvements. It should also 

be noted that for a project of this scale to be undertaken under 

such extreme conditions, with only night work permitted, the 

success of the project relies to a large extent on the teamwork 

between all the parties involved.

“Th e fi rst full-scale implementation of EME by a proactive 

team has been an exciting and extremely satisfying engineering 

challenge that also off ered opportunities to deal successfully with 

a number of unknowns,” says Riaan Conradie from SNA Civil & 

Structural Engineers. 

To enhance the further development of this new technology 

in the South African industry, SABITA is organising a study tour 

to attend the Pavement Preservation and Recycling Summit that 

will be held in Paris from 22–25 February 2015.

 INFO

Sean Pretorius

National Asphalt (Pty) Ltd

+27 11 86 146 6656

info@nationalasphalt.co.za

www.nationalasphalt.co.za

“We are excited and privileged to be at the 

forefront of this new thrust in technology,” 

says Sean Pretorius, Managing Director of 

National Asphalt.
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The National Asphalt plant is situated strategically for working 
on the stretch of road from Candella Road to Paradise Valley

Crushing reclaimed asphalt for 20% incorporation into the HiMA mix
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P R O F I L E S

A leader in South Africa’s A leader in South Africa’s 
transportation engineeringtransportation engineering

STARTING YOUNG
As a young girl Madeleen used to build roads in the sand where 

she grew up on the West Coast of South Africa. Today, in her 

current position at Arup, she is responsible for the overall success 

of the company's transport planning team in South Africa. 

Madeleen explains how she chose the field of transporta-

tion engineering as a profession: “After deciding in matric 

to study civil engineering rather than architecture, I applied 

for bursaries with various companies. To my surprise, I re-

ceived a number of letters of regret, saying that the industry 

or the company is not really suitable for women. I pursued 

my studies and at the end of my first year I was offered two 

bursaries, one of which was with UWP Consulting at their of-

fices in Cape Town. UWP Consulting specialises in roads and 

bridges, and during my vacation work stints I worked on site 

on the road between Stellenbosch and Somerset West, and on 

the designs of the Hotazel–Van Zylsrus road. At Stellenbosch 

we specialised in our final year and three of us selected all the 

transport-related subjects. I have worked in the field of trans-

portation ever since.

“When I started my career with UWP Consulting, I 

worked in pavement engineering. This was a good fit after I 

had just completed my dissertation with Professor Fred Hugo 

at Stellenbosch University. I dabbled in stormwater design, 

asset management and contract documentation before I be-

came the resident engineer, for nearly a year, on a roads con-

struction site. After my site experience, I moved into traffic 

engineering for several years, before joining Arup. I have 

been at Arup now for over 12 years, focusing on transport 

and traffic engineering, currently leading the Arup transport 

planning team in South Africa.”

ACADEMIC QUALIFICATIONS
Madeleen holds a BEng degree from Stellenbosch University 

(1990) and a BEng (Hons) from the University of Pretoria (1997). 

She is currently studying a programme in management develop-

ment (PMD) at the GIBS Business School.

TRANSPORTATION ENGINEERING
Transport is the ultimate enabler of economic and social devel-

opment in the developing and the developed world. Transport 

can unlock growth and development potential, and provides 

access to health care, education, jobs and markets. “As transpor-

tation engineers we need to appreciate the roles that diff erent 

modes of transport play in meeting the spectrum of freight and 

passenger demands on the one hand, and the needs of users who 

walk, cycle or use other non-motorised modes on the other hand. 

Transportation engineering is broad, covering road transport, 

railways, urban transport, maritime transport and ports, inland 

waterways, airports and aviation, and multi-modal transport. 

Our work stretches from conceptually planning transport 

networks and nodes right through to the detailed design and 

construction of every element of the infrastructure, such as 

bridges, layer-works, road signs and markings, traffi  c signals and 

stormwater drainage, to name but a few,” says Madeleen.

Commenting on being a woman in the transportation engi-

neering industry, she says: “Transport engineering is very suited to 

women, as we deal with multi-faceted projects at diff erent levels of 

detail that signifi cantly impact the society we live in. Th ere are still 

fewer women in engineering than men – our SAICE membership sta-

tistics show that less than 10% of our members are women. It means 

that we stand out amongst our colleagues, so we have a better chance 

of making an impression and positive impact on the industry.”

As Associate Director of Transport at Arup, Madeleen Engelbrecht is part of a team of engineers who 
are at the forefront of some of the country’s most signifi cant projects. In this interview with Debbie 
Besseling she speaks enthusiastically about her career as a transportation engineer. 

Madeleen Engelbrecht: Associate Director of Transport at Arup, and Chairperson of SAICE’s Transportation Engineering Division
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CAREER MILESTONES
Madeleen mentions some of the greatest achievements of her 

career as being: “Completing my degrees, achieving professional 

registration, working on amazing projects, mentoring many 

young transportation engineers, being awarded the Women in 

Engineering and the Built Environment (UJ & Group Five) Award 

for Excellence in Engineering and Technology at company level, 

leading the transport planning group in Arup and chairing the 

SAICE Transportation Division.”

SAICE’S TRANSPORTATION ENGINEERING DIVISION
As chairperson of SAICE’s Transportation Engineering Division, 

Madeleen highlights the Division’s three main goals for the year 

as intending to attract more transportation professionals into 

the industry, enhancing the knowledge base and improving the 

technical expertise in industry, and connecting with members to 

provide a service.

Th e committee is working on more inspirational prizes 

for best paper awards, such as sponsoring attendance of inter-

national conferences. Th is is supported by events such as the 

Division’s awards functions, where the contribution of profes-

sionals are recognised and their successes celebrated.

“We aim to further the art and science of transportation en-

gineering technology and enhance the industry knowledge base. 

Th is part of our programme is focused on courses, and over the 

next 12 months we plan to present the following courses:

 ■ Universal access design

 ■ Refresher course on the highway capacity manual

 ■ Transit capacity and quality of service manual.

“We have already had a successful transport session at the 

Civilution Congress, which took place in April 2014. Also, to con-

nect with our 1 400 transportation members who make up 11% of 

SAICE, we are re-launching our website. It is still a work-in-pro-

gress, but we have an online presence again and the contents will 

be updated regularly. We plan to supplement the website by adding 

social media channels such as Facebook and LinkedIn.”

Th e Division is furthermore successfully contributing to 

education, involving young engineers – who are the future of our 

country – by capacitating the industry, and raising awareness of 

traffi  c and transportation as a key catalyst to economic growth 

and development in South Africa. Madeleen explains: “Th e 

National Development Plan highlights the importance of trans-

port for South Africa to facilitate mobility and promote eco-

nomic growth, which would ultimately provide jobs and reduce 

poverty. If we want to achieve this goal, we need more transport 

planners in government and private practice to ensure transport 

systems are considered and planned in a holistic way.”

MESSAGE TO STUDENTS
In closing, Madeleen’s message to students who are consid-

ering pursuing a career in civil engineering, is: “Civil engi-

neering is a broad field with many facets, and there is a role 

and place for anybody who likes to solve challenges. You need 

to decide why you want to be a civil engineer, so try the dif-

ferent aspects of civil engineering and find a space where you 

can live out your passion.”

Debbie Besseling

SAICE Technical Divisions Administrator

debbie@saice.org.za
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ENGINEERING NICHE – TRANSPORTATION
According to Lynne, the specialised fi eld of transportation 

engineering ranges from road and pavement design at the im-

plementation end of the spectrum, to policy making at the other 

end. Within these services are focus areas which include roads, 

traffi  c engineering, traffi  c impact assessments, public transport, 

non-motorised transport, aviation, etc. Lynne’s area of expertise 

is in the fi eld of integrated transport planning, which is all about 

the integration of land use and transport. Th is includes public 

transport planning and design, and non-motorised transport 

planning and design.

ESSENTIAL SKILLS
About the essential skills that are needed for a career in trans-

portation engineering, Lynne says: “I was once told that if you 

want to refer to yourself as a transportation engineer, you must 

hold a Master’s Degree in transport.” 

She continues: “In this fi eld it is essential to be able to think 

beyond your own discipline. Th e integration of transport and 

land use is a fi eld where you are required to interact with profes-

sionals from many other disciplines, including urban designers, 

town planners, architects, landscape architects and general civil 

engineers. You must have the ability to interact and acknowledge 

the infl uences of other disciplines, so that you can advise on the 

most appropriate transport response.”

Lynne explains how she chose transportation engineering 

as a profession: “In Grade 12 an engineering student came to 

our school to do a talk on civil engineering. I was interested in 

how he described the use of mathematics in solving engineering 

problems. I saw an opportunity and asked a lot of questions. Th e 

outcome of that was that I was off ered a bursary and became a 

bursar with Van Wyk and Louw Consulting Engineers (which 

later became Aurecon). After I had completed matric I studied at 

the University of Cape Town and in 1993 obtained my civil engi-

neering degree. In 1994 I started work with Van Wyk and Louw 

in Pretoria where I trained as a traffi  c engineer and registered 

as a professional engineer with ECSA in 1999. Th is was followed 

with a Master’s Degree in Transportation in 2004 from the 

University of Stellenbosch. Now, nearly 20 years later, here I am 

as a transportation engineer.”

A WOMAN IN THE TRANSPORTATION ENGINEERING 
INDUSTRY
When Lynne started her working career she was fortunate to be 

trained under a very capable senior woman engineer – Agnes 

McNamara. “Many of the attributes that I learnt from her, I 

still carry with me today. One of these is the fact that I am not 

a female engineer; I am an engineer. Th is is the way I have po-

sitioned myself and carried myself throughout my career. Th e 

lessons that I have learnt are to stick to what you are good at and 

be true to yourself.

“I’ve worked in the Cape Town and Western Cape environ-

ment for close to 20 years. When you develop your reputation to 

that extent, people accept you for who you are and for what you 

can deliver, and not because you are a female. It is your reputa-

tion that carries you,” she says.

“Th is also has a lot to do with your maturity and your profes-

sional standing in the industry. It is all about how you project 

yourself. One thing that I can say is that I have accepted myself 

as a female, and I know who I am and what I am good at.”

Lynne Pretorius Pr Eng, a Director at ITS Engineers 
and a specialist in transportation engineering, 
has twenty years’ experience in the fi eld, making 
her one of the top women civil engineers in 
transportation. In this interview Lynne shares the 
highlights of her career with Debbie Besseling.

The power of giving back to the youth

Lynne Pretorius, Director at ITS Engineers, Treasurer of SAICE’s 
Transportation Division, and Deputy-President of CESA
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GREATEST ACHIEVEMENTS
Lynne says the greatest achievement of her career has been to 

have started her own consulting fi rm, Pendulum Consulting, 

and to have run it successfully for eight years, where after it was 

incorporated into ITS Engineers, the company that she now 

works for.

“To have been elected as the Deputy-President of CESA 

(Consulting Engineers South Africa) has also been a defi ning 

moment in my career. It has elevated me to operate at a new 

level, with new challenges and new skills that need to be de-

veloped. I will be performing the role of Deputy-President for 

the period 2014–2015, which will then lead into the role of 

President in 2016.”

MESSAGE TO YOUNG GRADUATES
Pretorius has a message for young graduates who are pursuing 

a career in civil engineering: “As engineers we do such great 

things and contribute so much to what society needs. We are 

responsible for shaping the built environment that we live in, and 

this is such a remarkable contribution. My advice is to use your 

technical skills and get the job done, and remain focused on the 

great contributions that we can make.”

ENCOURAGING AND MENTORING THE YOUTH
“Th e development of young staff  has been one of the most 

gratifying parts of my career, something that I have always 

been passionate about. To be able to work with graduates just 

out of varsity, and to train and mentor them, is something that I 

thoroughly enjoy. Looking back on my own experience and how 

I was given the opportunity to go into the fi eld of transporta-

tion engineering, I realise this happened because someone took 

the time to come and speak to the learners at our school on the 

topic of engineering. Th is is my way of making a diff erence, so 

I go to high schools and open days at universities and give talks 

on civil engineering. 

“It is very exciting to work with young staff . Th ey challenge 

you with the questions they ask. We are often in a comfort zone 

and continue with the ways in which we have always been doing 

things. But working with young staff  makes you realise that the 

world is changing and that young engineers are the innovators of 

the future.”

A TURNING POINT
Lynne is open about the fact that she failed her fi rst year at uni-

versity, and says that she was fortunate not to have been one of 

the drop-out statistics.

“At the time my father said: ‘Lynne, the world does not meet 

you half way.’ You must go out and get what you want – no one 

meets you half way. Th is is the most powerful message that I can 

give to young people.

“I put my pride in my pocket and did what needed to be 

done, and I went back. Th e lesson to be learnt was that this 

experience was not the end of the world. Today I can proudly 

say that I have run my own company in the fi eld, I am currently 

a Director at a national company, and in the industry I partici-

pate at the highest level.”

Debbie Besseling

SAICE Technical Divisions Administrator

debbie@saice.org.za
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In 2012 the fi rst author asked whether it was the right time to 

implement Gauteng’s open road e-tolling system. He came to 

the conclusion that it possibly was not, based on the notion that 

a number of prerequisites had to be met fi rst. Now in 2014 we 

ask some diff erent questions. Firstly, what amends have been 

made in dealing with the requirements, and secondly, what will 

happen if the GFIP e-toll project is discontinued? Yes, if the 

project is canned?

Let us consider the fi rst question, namely, “Has the South 

African National Roads Agency Limited (SANRAL) moved to 

satisfy a number of operational requirements rendering the e-toll 

project more publicly acceptable?”

In answering this question we evaluated the project against a 

number of success factors from the perspective of diff erent stake-

holders, as shown in Table 1. Th e table shows that very little has 

improved since 2012, or even since the system was implemented 

in December 2013. Strikingly, the table reveals that most boxes 

are ticked from SANRAL’s perspective, whilst from the public’s 

point of view, very few positives can be seen. 

GFIP e-toll:
What happens if we can it?

Dr Werner Heyns

Associate

 Transport Planning

Arup

werner.heyns@arup.com

Madeleen Engelbrecht

 Associate Director

Transport Planning

Arup

madeleen.engelbrecht@arup.com

T R A N S P O R T A T I O N  E N G I N E E R I N G

Table 1: Meeting requirements for successful tolling

From the road user’s 

point of view

From the road authority’s 

point of view

From the public / society’s point 

of view

User friendliness (simplicity)  Pass the revenue-cost test  Fairness and the availability 
of alternatives  

Transparency  Provision for occasional visitors  Tolerance to a culture of 
non-compliance 

Anonymity (protection from inva-
sion of privacy)  Reliable  Gradual introduction 
Pre- and post-payment options  Be secure and enforced  Provision for mixed traffi c  
Affordability   Flexible to allow variable pricing  Passing the benefi t-cost test 
  Enhance economic effi ciency  Revenue recycling 
Source: Authors’ own development
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What has not helped SANRAL is the pandemonium in the 

media, which has most certainly caused more harm than good, 

and has done nothing to instil public confi dence. Unfortunately 

e-toll has become far more than a congestion-reducing revenue-

generating measure; it has become a political ‘hot potato’ and 

no politician worth his/her salt seems to want to get their hands 

burnt in tackling the real issues. One only has to refl ect on the 

recent confl icting messages about prosecuting road users who 

are not paying their e-toll bills. On 15 July 2014 the National 

Prosecuting Authority (NPA) announced it had appointed two 

prosecutors to work with SANRAL to deal with non-payment of 

e-tolls, while on 19 July 2014 the Minister of Transport, Dipuo 

Peters, instructed that the prosecution of non-paying e-toll users 

be halted for now. Th e authors wonder if these kneejerk public 

announcements were discussed between the Department of 

Transport and SANRAL prior to making such infl ammatory and 

confl icting statements. 

Sitting on the side-line, we could debate for days the issues 

around why the GFIP e-toll strategy is in such a mess, without 

reaching any clear direction as to where to go from here. Fact is 

that some fundamental project principles were ignored in con-

ceiving the strategy and its roll-out. Th e end-user (the public in 

this instance) should have been taken on the e-toll journey from 

the conceptual stage, and crucially the policy allowing tolling had 

to be linked to the benefi ts the system would bring about. Th e 

fi rst stage of any project is the planning stage, and the situation 

Gauteng fi nds itself in now is a telling example of why transport 

planning should not be an afterthought, but part and parcel of 

decision-making. 

It was known ten years ago that accessibility to effi  cient, reli-

able public transport (including revenue recycling) is a prereq-

uisite to introducing any type of tolling system before the public 

would accept it, so why has SANRAL continued to ignore this? 

Th e travelling public and the electorate require viable alterna-

tives once roads are tolled. Th ey also need reassurance that the 

revenue collected will be spent on public transport operations 

and infrastructure. 

Th e answer may lie in the fact that SANRAL has a very spe-

cifi c mandate, i.e. to build and maintain our national roads. It has 

little control over, and interest in the public transport capability 

and provision in South Africa. 

One would have thought that, at the very least, stakeholder 

engagement would have taken place many years ago to determine 

how SANRAL could ‘fund’ public transport, demonstrating 

to the public that revenues would be ring-fenced and recycled 

back into the system, hence coupling policy to visible benefi ts. 

SANRAL undoubtedly considered all the technical aspects to 

render the e-toll system a world-class system, but the system was 

designed to its technical requirements and not to user require-

ments, except for additional road capacity. Th e lesson here is that 

Transport Demand Management should fundamentally be part 

of a wider system of measures in combating congestion or, in this 

case, funding road infrastructure. 

Having said all this, let's consider the second question, 

namely, “What will happen if the plug is pulled on the GFIP e-toll 

project?” Here are some scary implications:

 ■ South Africa’s credit rating may be downgraded.

 ■ Th e cost of fi nance will increase, impacting on the borrowing 

power of government, and subsequently aff ecting the delivery 

of infrastructure and services.

 ■ Th is in turn may apply upward pressure on infl ation.

 ■ And this again may negatively impact on job creation.

 ■ It would refl ect poorly on government’s ability to implement 

policy eff ectively and commit to contractual arrangements, 

which may discourage foreign direct investment.

 ■ Th e investments made by SANRAL (in the form of bonds and 

loans) would still have to be serviced by taxpayers.

 ■ Th e building of new roads would be signifi cantly hampered or 

delayed.

 ■ Traffi  c growth on the GFIP network will increase unabatedly.

 ■ As the precedent has been created that tolling for road use is 

not acceptable in South Africa, this negative sentiment may 

also infl uence the tolling of roads in rural areas.

So, can we really allow the GFIP e-toll project to be canned?

Perhaps the Advisory Panel on the Socio-economic Impact 

of E-tolls, established by Gauteng Premier David Makhura on 

17 July 2014, will address some of these diffi  culties and provide 

answers to these questions. One would hope that, as an outcome 

of the Panel fi ndings, SANRAL should at the very least revisit its 

stakeholder engagement plan aimed at providing:

 ■ a more all-round, publicly aff ordable e-toll system

 ■ transparency

 ■ revenue recycling into public transport

 ■ strategically located HOV lanes

 ■ park-and-ride facilities at key nodes in proximity of the GFIP 

network.

Th e problems associated with introducing e-toll projects, and 

overcoming the public and political implementation problems, 

are extremely diffi  cult to solve once the system has been im-

plemented – it is an intrinsically unpopular policy, which will 

always meet opposition from diff erent angles. Moving to a 

point where the GFIP e-toll project is publically acceptable will 

require signifi cant leadership from government taking a bold 

stand. In the absence of leadership, people will follow just about 

every opinion. 

One would have thought that, at the very least, 

stakeholder engagement would have taken place 

many years ago to determine how SANRAL could 

‘fund’ public transport, demonstrating to the 

public that revenues would be ring-fenced and 

recycled back into the system, hence coupling 

policy to visible benefi ts. SANRAL undoubtedly 

considered all the technical aspects to render the 

e-toll system a world-class system, but the system 

was designed to its technical requirements and 

not to user requirements, except for additional 

road capacity.
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INTRODUCTION
Th e City of Johannesburg is one of the largest metropolises in 

Africa, with more than 2 000 intersections controlled by traffi  c 

signals. Th e Johannesburg Roads Agency (JRA) is responsible 

for the operation and maintenance of traffi  c signals on roads 

that are the property of the City of Johannesburg. When power 

interruptions occur, the traffi  c signals are regarded as four-way 

stops, and the delays at these intersections are then much higher 

than under normally operating circumstances.1 Th e possibility 

of accidents is also higher and of great concern to the JRA, as 

acquainted road users might perceive the progression of vehicles 

ahead as moving due to a ‘green’ signal, and this has the possi-

bility of rear-end shunts. 

One of the options that the JRA has implemented was to 

install a solar panel which charges batteries that provide the 

back-up power to operate the traffi  c signal when the power is in-

terrupted. Th e JRA also uses uninterruptable power supply (UPS) 

units, installed in the controller box, to provide back-up power to 

the traffi  c signal when the power is interrupted.

As part of the analysis, separate warrants were determined 

for the solar panel and UPS installations, as the total capital 

costs diff er (the UPS cost is considerably less). However, the solar 

panels can accommodate longer power interruption periods, 

as the UPS batteries can discharge completely. Th e solar panels 

charge the batteries during the power interruption, especially 

during the morning peak, off -peak and evening peak hours when 

there is usually adequate sunlight.

For the solar panel installation a grid interactive system will 

be used. A grid interactive system is where power consumption is 

shared with solar, grid power and batteries. Th e solar power will 

then act as a back-up to the grid power in case of a power inter-

ruption, as schematically shown in Figure 1.

Economic evaluation to determine the viability of
solar installations to support traffi c signal operations
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Th e aim is not to have solar systems (which are reliant on 

100% sunny days) independent from the Eskom grid, but to re-

duce real costs, such as fuel and time-delay costs due to power 

interruptions.2

Traffi  c signal operations are also aff ected in the event of a 

rain storm. Furthermore, the natural ageing process and local 

construction damage to the old power supply and cables allow 

the ingress of rain water, which causes the controller to go into 

fl ashing-all-red mode, or all-lights-out mode. 

Th e purpose of this article is to determine the warrants to 

motivate the installation of solar panels, UPS devices and the 

replacement of the aged wiring and/or controller of a traffi  c 

signal. Th e warrant for each of the cases will be expressed in 

the number of vehicles per hour that enter a specifi c signalised 

intersection in a specifi c hour of power interruption. Th e study 

has taken morning peak, off -peak and evening peak hours into 

consideration, as shown in Table 2.

INFORMATION COLLECTED AND VARIABLES USED
Th e JRA3 made the following information available:

 ■ Th e total capital layout for the off -grid solar power system is 

between R250 000 and R500 000 per intersection, depending 

on the specifi cations and terrain conditions. Th e warrant 

calculations were based on a total capital cost of R500 000 per 

intersection. Th is includes the regulator, batteries and inverter.

 ■ Warranty:

 Solar panels can have a life span of 25 years and a warranty of 

20 years.

 Batteries can have a life span of 18 years and a warranty of 

fi ve years. Th ese batteries can be used for either the solar or 

the UPS system.

 Electronics can have a life span of fi ve years, depending 

on the brand and manufacturer’s warranty. Th e warrant 

calculations were based on the replacement of batteries and 

electronics every fi ve years, which is considered a realistic 

design life.

 ■ Th e maintenance cost of the off -grid solar power system is 

very low. No maintenance cost has therefore been provided for, 

except for the replacement of batteries and electronics once 

every fi ve years.

royalhaskoningdhv.com/za
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Figure 1: Solar grid interactive system
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 ■ Th e residual value of the solar system after the analysis period 

of ten years varies between 6% and 10% of the initial capital 

layout. Th e residual value of 6% was taken for analysis pur-

poses, since only the frame, panel and batteries can be used 

again after a period of ten years.

 ■ Ten intersections were identifi ed as part of the study, and 

the traffi  c counts for a typical morning, and for off -peak and 

evening peak hours for each of the intersections were made 

available. Th e timing plans for each of the typical peak hours 

have also been made available for each of the ten intersections. 

It must be noted that the traffi  c fl ow range for the ten intersec-

tions was categorised into two low-traffi  c-fl ow-range signals, 

four medium-traffi  c-fl ow-range signals and four high-traffi  c-

fl ow-range signals.

 ■ Th e durations of power interruptions have also been made 

available by the JRA.

 ■ Information about the occurrence of power interruptions for 

a specifi c signalised intersection during a period of one year 

could not be provided. After discussions with electrical engi-

neers and technologists of JRA and the City of Tshwane4 the 

probability distribution for the occurrence of power interrup-

tions at a specifi c signalised intersection was used, as shown in 

Figure 2.

It must be noted that the number of power interruptions per 

annum, as shown in Figure 2, are for a specifi c intersection per 

year and exclude load-shedding or power failures due to aged 

traffi  c signal equipment, such as damaged cables, faulty control-

lers, etc.

Th e variables that have been used in the model are shown in 

Table 1.

Th e net capital cost is determined by adding the discounted 

value of the two replacements and disposal of batteries, and de-

ducting the discounted value of the residual value5. 

Th e net capital cost of the off -grid solar panel system is 

R513 595, which serves as a benchmark for the cumulative dis-

counted value of the benefi ts. If the discounted value of the ben-

efi ts (fuel and time cost savings) exceeds the net capital cost, the 

benefi t to net capital cost value exceeds 1, which is the threshold 

value to justify the solar panel.

A simulation process was followed to determine the dis-

counted value of the benefi ts, since the probability of the occur-

rence of power interruptions per annum during diff erent types of 

peak periods, and the duration of the interruptions, vary.
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Table 1: Variables used in model

Variable Rate/Value

Fuel used for idling light vehicle 1.62 litre per hour

Fuel cost R12 per litre

Time cost for driver R60 per hour

Discount rate 10% per annum

Figure 2: Occurrence of power interruptions (illustration of 
power interruption probability, excluding load shedding)

Figure 3: Probability distribution of the duration of power interruptions
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A probability function was developed for the occurrence of 

power interruptions during the three peak periods, i.e. morning 

peak, off -peak and evening peak.

Using the information supplied by the JRA for the duration 

of power interruptions, a probability function was developed, as 

shown in Figure 3.

METHODOLOGY FOLLOWED 
To determine the discounted value of benefi ts for the solar panel 

installation, the methodology shown in Figure 4 was undertaken.

This methodology was followed for each of the ten 

intersections. For each intersection, the economic evalua-

tion methodology was followed for a period of ten years per 

iteration. The answers were then discounted to the year 0 as 

the base year. In order to provide more reliability to the dis-

counted benefit for each of the iterations, the calculation was 

repeated for 1 000 iterations for the same intersection to pro-

vide for the combination of the probabilities involved in the 

occurrence of a power interruption, the probability that the 

power interruption occurs in one of the peak periods, and the 

probability of the duration of the interruption. The average of 

Probability of occurrence of power 
interruption

Probability of occurrence of power 
interruption in a peak period

Probability of occurrence of 
duration of interruption

Calculate the additional delay per 
vehicle as a result of interruption

Determine the hours of the 
additional delay per day

Calculate the fuel consumption due 
to idling

Calculate the additional fuel cost as 
a result of the interruption         R

Calculate the additional time cost 
as a result of the power interruption         R

Add the additional fuel and time 
cost together         R

Discount the benefit (additional fuel 
and time cost) to base year (year 0)         R

10% 2

20%

70%

1

0

AM Off PM

Average Additional Delay
(sec/veh)

Figure 4: Methodology
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the benefits of the 1 000 iterations was determined and then 

compared to the net capital cost to determine whether the 

benefit to cost ratio exceeds 1.

Th e fi rst step was to determine the probability of the occur-

rence of the power interruption. If it was determined that the 

power interruption would occur once or twice per annum (at the 

same intersection), the probability of the occurrence of the power 

interruption during one of the three peak periods was then deter-

mined, as well as the probability of the duration of the occurrence.

Th e additional delay per vehicle (seconds) was then calcu-

lated using software called AutoJ6. Th e software can calculate the 

delay per vehicle for 25 traffi  c control types. Th e additional delay 

per vehicle as a result of a power interruption was taken as the 

diff erence between the delay per vehicle for an all-way stop and a 

signalised intersection.

Th e hours of additional delay for all the vehicles that use the 

intersection for the duration of the interruption for a specifi c 

peak hour were calculated to determine the additional fuel cost. 

Th e fuel cost was calculated at 1.62 litres of fuel for the additional 

hours of delay per vehicle. Th e fuel cost is the fuel used during 

delay time idling multiplied by the fuel cost per litre. 

Time cost for the drivers is determined by multiplying the total 

additional hours of delay with the time cost per hour. Th e total addi-

tional cost of the power interruption is the sum of the fuel and time 

cost. Th e discounted cost of fuel and time costs are arrived at by dis-

counting the sum of fuel and time cost to year 0. If this calculation 

is repeated for each of the ten years of analysis, the total discounted 

cost for ten years can then be compared to the net capital cost. Th e 

same calculation is then repeated for each of the 1 000 iterations for 

each intersection. Th e average of the benefi ts for each of the 1 000 

iterations is then determined and compared to the net capital cost.

ECONOMIC EVALUATION MODEL DEVELOPMENT
An MS Excel simulation model with the required algorithms was 

developed to undertake the required analysis for 1 000 iterations. 

Th e model consists of an input ‘dashboard’ for the parameters 

and variables as shown in Figures 5 and 6.

For a single iteration over a period of ten years, the following 

items are calculated, as tabulated in Table 2:

 ■ Traffi  c fl ow at the intersection during interruption

 ■ Number of power failure occurrences per annum 

 ■ Peak period of occurrence

 ■ Additional delay due to occurrence

 ■ Duration of interruption

 ■ Additional fuel used

 ■ Fuel cost

 ■ Time cost

 ■ Discounted cost.

To ensure that the model’s results are robust, 1 000 iterations were 

done per intersection based on the methodology described earlier. 

Th e results of 1 000 iterations were then plotted showing the net 

capital cost, as well as the average benefi t of the iterations (Figure 7).

Figure 7 shows that the average discounted cost or benefi t 

of R925 249 exceeds the net capital cost of R513 595, which 

indicates that a solar panel installation is warranted at this 

specifi c intersection.

SENSITIVITY ANALYSES
As discussed earlier, information about the occurrence of power 

interruptions for a specifi c signalised intersection during a 

period of one year could not be provided. After various discus-

sions with engineers and technical teams of the JRA and the City 

of Tshwane, the probability distribution for the occurrence of 

power interruptions at a specifi c signalised intersection can be 

shown as in Figure 2.

New Intersection Solar Warrant

Base year

Capital cost R500 000.00 Fixed rate (base year)

Year 5 replacement

Battery cost R20 000.00

Battery disposal cost R5 000.00

Year 10 replacement

Battery cost R20 000.00

Battery disposal cost R5 000.00

Residual value R30 000.00

Factors

Fuel used/day (litres idling) R1.62 l/hour

Fuel cost (R) R12.00 R/l

Time cost R60.00 R/h

Discount rate per year 10%

Probability of power failure at specifi c intersection
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Figure 5: Data input sheet

Figure 6: Power failure probability at specific intersection 
(illustration of equipment failure probability)

Figure 7: Discounted cost for 1 000 iterations

Figure 8: Occurrence of power interruptions due to faulty 
or old equipment



Civil Engineering September 2014 25

Sensitivity analyses were done at an intersection with a very-

low-benefi t/cost ratio, as well as at an intersection with a very-

high-benefi t/cost ratio. Th e results of these sensitivity analyses 

are summarised in Table 3.

SOLAR PANEL WARRANT
Th e conditions for a solar panel warrant are as follows:

 ■ A solar installation is warranted if an intersection has more 

than 4 000 vehicles per peak hour entering a four-legged 

intersection.

 ■ A solar installation is warranted for three-legged intersec-

tions and complicated layouts if the traffi  c fl ow is more than 

3 000 vehicles per peak hour entering the intersection and 

should be determined on a case-by-case basis by means of the 

simulation model.

UNINTERRUPTABLE POWER SUPPLY (UPS) DEVICE 
WARRANT STUDY
Intersections where a solar panel installation is not warranted 

were also economically analysed to determine if a UPS instal-

lation would be warranted. For this purpose the JRA made the 

following UPS information available:

 ■ Th e total capital layout for a UPS system is R100 000.

 ■ Battery cost is R20 000, to be replaced in year fi ve and year ten.

Th e net capital cost was determined by adding the discounted 

value of the two replacements and disposal of batteries, and 

deducting the discounted value of the residual value. Th e net 

capital cost of the UPS device is R129 129, which serves as a 

benchmark for the cumulative discounted value of the benefi ts. 

If the discounted value of the benefi ts (fuel and time cost sav-

ings) exceeds the net capital cost, the benefi t to the net capital 

Table 3: Sensitivity analyses

Intersection

Benefi t/

Cost Ratio

Benefi t/

Cost Ratio

Benefi t/

Cost Ratio

Benefi t/

Cost Ratio

Standard Model 

Probability

(70/20/10)

Higher Occurrence 

Probability

(60/25/15)

Lower Occurrence 

Probability

(80/15/5)

(Solar Installation 

Warrant)

Southern Klipriversberg and 
Nephin North 0.24 0.35 0.15

Not warranted
(same result)

Modderfontein Road and 
Van Riebeeck Avenue 3.79 5.41 2.18

Warranted
(same result)
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cost value exceeds 1, which is the threshold value that warrants 

a UPS installation.

Th e same probabilities and methodology that were used for 

solar panel warrants have been used for the UPS warrant. Th us 

only the net capital cost diff ered in the model, while the other 

variables were the same as for the solar panel installation.

UPS WARRANT
Th e conditions for a UPS warrant are as follows:

 ■ A UPS installation is warranted if an intersection has more 

than 2 000 peak hour vehicles entering an intersection. 

However, complicated or three-legged intersections will have 

to be evaluated on a case-by-case basis by means of the simula-

tion model.

 ■ Th e running of the simulation model should be undertaken 

by a qualifi ed traffi  c engineer and each intersection should be 

analysed to determine its own benefi t/cost ratio.

OLD EQUIPMENT AND WIRING UPGRADE WARRANT 
ANALYSES
Th e economic viability for installing a new controller and/or new 

wiring was also determined. In addition the benefi t/cost ratio 

was calculated at an intersection which did not warrant either a 

solar panel or UPS installation.

Th e net capital cost of a controller and wiring is R250 000. 

A faulty or old controller has a higher probability of 

failure. As an example, damaged cables will cause a power 

surge during a rain storm. Again, the information about the 

occurrence of power interruptions for a specific signalised in-

tersection during a period of one year could not be provided. 

After discussions with electrical engineers and technologists 

of JRA and the City of Tshwane regarding the probability 

distribution for the occurrence of power interruptions due to 

faulty or old controllers, the information could be summa-

rised as shown in Figure 8.

EQUIPMENT UPGRADE WARRANT
Th e conditions for an equipment upgrade warrant are as follows:

 ■ Th e analyses indicated that, at a four-legged intersection with 

1 000 vehicles entering the intersection during a peak hour, the 

benefi t/cost ratio would be 1.00.

 ■ It is recommended that each intersection is evaluated on a 

case-by-case basis by means of the simulation model, in order 

to warrant an equipment upgrade.

CONCLUSION AND RECOMMENDATIONS
A user-friendly simulation model was developed, which can be 

used to conduct the economic evaluation to determine the vi-

ability of investment in solar installation to support traffi  c signal 

operations. Further recommendations are as follows:

 ■ Th e proposed solar panel and UPS warrants must be used as 

specifi ed in this article.

 ■ Th e simulation model must be used at three-legged and other 

complicated intersections on a case-by-case basis.

 ■ It is greatly benefi cial to use the simulation model for war-

ranting equipment (controllers and/or electrical cables) up-

grading. 

 ■ Th e simulation model must be used as part of annual budget 

planning to prioritise intersection equipment that needs up-

grading, i.e. solar panels that need to be erected, UPS installa-

tions in controllers, and upgrading old equipment (controllers 

and/or electrical cables).

 ■ Th e running of the simulation model should be undertaken by 

a qualifi ed traffi  c engineer.
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A user-friendly simulation model was developed, 

which can be used to conduct the economic 

evaluation to determine the viability of investment in 

solar installation to support traffi c signal operations.
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OVERVIEW
Th e resilient behaviour of an unsaturated, 

unbound granular material is a primary 

input used in the mechanistic analysis 

of pavements incorporating such layers. 

Various models exist for the determina-

tion of the resilient behaviour, mainly 

based on the output of tri-axial labora-

tory testing. In a paper published in the 

Slovak Journal of Civil Engineering (Van 

Aswegen & Steyn 2013) an investigation 

is presented where basic engineering 

properties, such as grading, laboratory 

compaction characteristics and optimum 

moisture content, are incorporated into 

the resilient behaviour model to quantify 

the eff ect of basic material properties 

on the resilient response of unsaturated, 

unbound granular materials. Such a 

resilient behaviour model will enable 

practitioners to estimate the behaviour of 

specifi c material, which might enable the 

use of available quality material that was 

discarded in the past. 

Data from tri-axial laboratory tests 

on materials originating from the Long-

Term Pavement Performance test sections 

are combined with basic engineering 

parameters of typical unbound granular 

material through a statistical modelling 

process to develop a model for predicting 

resilient behaviour, which can be used 

as a practical predictor of the expected 

behaviour during a Level 2 and/or Level 3 

Mechanistic Empirical Pavement Design 

analysis. Th e work illustrates the process 

and the potential to develop a general 

resilient behaviour model for unbound 

granular materials incorporating satura-

tion eff ects.

INTRODUCTION
Th e resilient modulus (M

R
) is commonly 

used to characterise the behaviour of 

unsaturated, unbound granular material 

under repeatedly applied traffi  c loading. 

However, M
R
 is not constant, and para-

meters such as stress level, density, mois-

ture content and the number of load rep-

etitions, to name a few, all infl uence the 

resilient behaviour of unbound granular 

material. Numerous models have been de-

veloped to approximate the behaviour of 

unsaturated, unbound granular material, 

mainly based on constitutive laws and 

correlations with other properties. Th e 

Mechanistic-Empirical Pavement Design 

Guide (MEPDG) recognises the infl uence 

of material and environmental factors 

on M
R
 through the incorporation of the 
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Enhanced Integrated Climate Model 

(EICM) to model environmental eff ects 

on pavement layers. MEPDG adopted a 

hierarchical approach to designing the 

inputs, which aims to give the designer 

more fl exibility in obtaining design inputs 

for a project based on the criticality of 

the project and available resources. Th e 

hierarchical approach is applied to traffi  c, 

materials and environmental inputs. In 

general, Level 1 inputs provide for the 

highest level of accuracy and thus would 

have the lowest level of uncertainty or 

error. Level 2 inputs provide an inter-

mediate level of accuracy and typically 

would be user-selected, possibly from a 

database, could be derived from a limited 

testing programme, or could be estimated 

through correlations. Level 3 inputs pro-

vide the lowest level of accuracy. 

For M
R
 calculations at Level 1, 

MEPDG refers the designer to a con-

stitutive equation that relates M
R
 to 

bulk stress, octahedral shear stress, and 

atmospheric pressure at any given loca-

tion within the pavement. Input Levels 2 

and 3 do not consider stress sensitivity. 

At Level 2, the designer estimates M
R
 at 

a reference moisture condition which is 

determined near at or near the optimum 

moisture content and maximum dry 

density. For input Level 3, an estimate of 

the M
R
 is suffi  cient. To contextualise the 

MEPDG’s hierarchical approach and the 

incorporation of environmental and ma-

terial factors for South Africa, an initial 

investigation was done to develop Level 2 

and/or Level 3 M
R
 correlations through 

statistical distributions.

INITIAL STUDY INTO STATISTICAL 
DISTRIBUTIONS
An initial study, which was a precursor to 

a more in-depth investigation, was con-

ducted to predict the resilient behaviour 

based on the basic engineering properties 

of the material. Th e process is based on 

a statistical evaluation of the measured 

resilient behaviour and measured basic 

engineering properties of a range of mate-

rials. Th e measured M
R
 tri-axial test data 

and basic engineering properties from 

the Long-Term Pavement Performance 

(LTPP) project database were evaluated. 

Only unbound granular material data was 

included in the data set. Two data sets of 

the M
R
 tri-axial test data and basic engi-

neering properties of the South African 

(SA) material were included. Th ese 

samples were tested over a wider range of 
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Figure 1: Log-normal distributions obtained from the statistical parameter equations
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Figure 3: MR versus MC/OMC relationship for a specific material
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density level and moisture content than 

the LTPP data, which resulted in a wider 

range of measured M
R
 values.

Th e measured resilient behaviour 

was evaluated to determine which sta-

tistical distribution best fi ts the resilient 

behaviour, using a Kolmogorov-Smirnov 

(K-S) process. Weibull and Log-normal 

distributions were selected, because these 

distributions only allow non-negative 

outputs, as would be expected for the re-

silient behaviour of an unbound granular 

material. Th e parameters of the statistical 

distributions were analysed to develop 

equations that can be used to generate 

the statistical parameters for the Weibull 

and Log-normal distributions by using the 

basic engineering properties of a material 

as input. 

To test the equations developed in the 

previous section, the measured resilient 

behaviour and basic engineering proper-

ties from the two materials also obtained 

from the LTPP database (but excluded 

from the development database) were 

evaluated. Th e Log-normal distribution 

obtained from the input equations is 

shown in Figure 1. A parametric study 

was also conducted to determine how the 

various basic engineering properties af-

fect the resilient behaviour.

DEVELOPMENT OF A FAMILY OF 
DISTRIBUTIONS PREDICTING MR
Using the developed equations and applying 

it to a material with a GM of 1.2, P
max

 of 

26.5 mm, P
0.425

 of 65%, MDD of 1 880 kg/m
3
, 

and varying the MC/OMC ratio between 

0.05 and 1, a family of distributions can be 

generated estimating the M
R
 obtainable at 

each MC/OMC ratio (Figure 2).

When the M
R
 estimated in Figure 2 by 

the Log-normal distribution at each MC/

OMC ratio is evaluated as indicated in 

Figure 3, a graph is generated from which 

the M
R
 can be estimated for that material, 

given the specifi c MDD used as input. 

Previously in South Africa, M
R
 values had 

to be determined through tri-axial testing 

(Level 1) or through the use of tables con-

taining upper and lower M
R
 limits for a 

specifi c material classifi cation, taking into 

account a wet or dry condition (Level 2 and/

or 3). If a family of distributions can be gen-

erated to be summarised in a graph such as 

Figure 3 for any material of which the basic 

engineering properties are known, a better 

estimation of the M
R
 value can be made by 

incorporating the basic material properties 

for that specifi c material.

CONCLUSION AND 
RECOMMENDATIONS
Th is initial investigation showed that the 

Weibull and/or Log-normal statistical 

distributions can be used to estimate 

realistic M
R
 values for a material. Th e 

investigation focused on LTPP data ob-

tained from the LTPP database. A broader 

database incorporating South African 

materials data will be used to expand the 

applicability of the approach and develop 

equations for South African conditions. 
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BACKGROUND
Ocean View, in Cape Town, was established in 1968 as a town-

ship for Coloured people who had been forcibly removed from 

so-called ‘white areas’ such as Simon’s Town, Noordhoek, Red 

Hill and Glencairn by the former apartheid government under 

the Group Areas Act.

Th e condition of the road infrastructure has deteriorated 

tremendously in recent years. Th is is most likely due to poor 

planning and design, and environmental factors which have all 

contributed to the roads reaching the end of their design life. Th e 

City of Cape Town has identifi ed these circumstances as a high-

priority problem that needs to be addressed.

PROJECT DESCRIPTION
A number of roads have been identifi ed as in critical need of re-

habilitation, and the fi rst roads that have been redesigned as part 

The citizens in the residential area of Ocean 
View in Cape Town are in urgent need of 
improvements to their road infrastructure. This 
can be done by providing sustainable solutions to 
current challenges, which will improve the living 
conditions of citizens in the long term, as well as 
create a safer environment.

Enriching communities through
reconstruction of minor roads
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of this major on-going programme are Daisy Circle, and Rhino 

and Cheetah Streets.

Each of these roads provided its own challenges, such as 

the need to provide carriageway crossings tying into current 

informal driveways, accommodating existing underground ser-

vices, dealing with pedestrian movement and providing subsoil 

drainage. Each road has been designed with a structural design 

life of at least 30 years.

Major overall challenges encountered during the planning 

and design phase of all three roads include:

 ■ Large quantities of clay restricting the fl ow of groundwater.

 ■ Th e underlying clay layer creates a perched water table causing 

groundwater to surcharge, resulting in pavement layers be-

coming saturated and failing. 

 ■ Lack of existing stormwater channelisation, resulting in prop-

erty fl ooding during the winter rain season.

 ■ Th e narrow road reserve, a lack of formalised footways and 

verge parking compromise pedestrian safety, forcing pedes-

trians to walk in the road. 

 ■ Steep grades and resulting overland drainage.

Various fundamental engineering solutions have been used to 

solve these challenges. Th e provision of subsoil drainage is a very 

eff ective way of managing groundwater seepage and high water 

tables. A 400 mm sand layer is provided as a founding layer in the 

pavement structure, as well as subsoil fl o-drains in both verges of 

the road reserve to drain groundwater and to keep the pavement 

structure dry. Th e function of the fl o-drain on the low side of 

the road verge is to drain trapped water beneath the layer works, 

whereas that of the fl o-drain on the high side is to drain the 

water before it enters the pavement layers. Th e pavement struc-

ture comprises 40 mm continuously-graded asphalt surfacing on 

a 150 mm G3 gravel base and a 400 mm sand sub-base layer.

Figure 3: Most pedestrians currently walk in the road

Figure 1: Location of the redesigned street in Ocean View in Cape Town

Figure 2: Surcharging of groundwater
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For Daisy Circle a herringbone subsoil drainage system is 

proposed, as no clay layer is present in this street. 

Verge parking is a big problem as a result of the narrow road 

reserves. Th e use of barrier kerbs, together with a footway at 

least 1.2 m wide, will be provided to improve the general safety 

of pedestrians. Th is will also control motorists’ movements and 

reduce speeding.

Figures 5 and 6 show the proposed cross sections in 

each road, depending on ground conditions and available 

road reserves.

Figure 4: Verge parking by residents is a very common phenomenon
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PROJECT STATUS AND CONCLUSION
Th is project is due to go into construction soon and is the fi rst 

phase of a bigger eff ort to improve the overall infrastructure of 

Ocean View. A large portion of the work will be carried out using 

labour-intensive methods, utilising local labour. Providing the 

above-mentioned essential improvements to the community’s 

road infrastructure will go a long way towards enriching the 

quality of Ocean View residents’ lives. 

Figure 6: Typical cross section in Daisy Circle

Figure 5: Typical cross section in Rhino and Cheetah Streets
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INTRODUCTION
Arup, with ROM (Israel), is undertaking 

a World Bank funded project (for the 

Ministry of Works and Transport in 

Uganda) to develop a detailed design of a 

pilot Bus Rapid Transit (BRT) system in 

Kampala, the capital city of Uganda. Th e 

BRT in Kampala will be operated with ar-

ticulated buses on exclusive on-street bus 

lanes. Th is article outlines an approach in 

which the design of each system compo-

nent responds to the operational concepts 

and design philosophy, recognising that 

each component has a signifi cant impact 

on the business case and the fi nancial 

sustainability of the system (Figure 1).

OPERATIONAL CONCEPT
Th e pilot BRT system’s Y-shaped network 

will, from the opening, create a true net-

work eff ect, with passengers able to make 

a variety of radial and cross-city journeys. 

At the outset of the project an ‘operational 

concept’ was agreed with the client and 
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Figure 1: System components impacting on the business case
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other stakeholders. In summary, this con-

cept incorporates the following:

 ■ Reliable and fast journey times: Full 

segregation of BRT movements from 

general traffi  c along the whole corridor 

length will result in journey speeds of 

over 20 km per hour, with guaranteed 

journey times for travellers.

 ■ Frequency: Th e BRT will operate at 

60 buses per hour in peak periods (op-

erating in platoons of two vehicles per 

two minutes to correspond with junc-

tion signal timings).

 ■ Enforcement: It is essential for the 

smooth and effi  cient operation of the 

network that no parking, loading/un-

loading or unauthorised use of the BRT 

lanes will be allowed during operational 

hours.

 ■ Distinctive branding: Th e Kampala 

BRT system will have its own distinc-

tive brand identity, which will be dis-

played in the vehicle livery, the design 

of stations and in all marketing material 

(Figure 2). 

 ■ Attractive vehicles: Th e BRT buses 

will be articulated 18 m long high-

passenger capacity, modern low-fl oor 

vehicles (Figure 3).

 ■ Quality stations: Th e BRT stations will 

be comfortable, well-equipped, safe and 

secure, with level boarding access to the 

vehicles, located 800 m apart. Stations 

will have capacity to accommodate two 

BRT vehicles and will thus be 40 m in 

length. 

 ■ Off -vehicle ticketing: All tickets for 

the BRT system will be purchased be-

fore entering the station platform, thus 

speeding up the boarding process.

 ■ Short dwell times: As a result of off -

board ticketing, and vehicles with mul-

tiple doors, boarding and alighting will 

be effi  cient, with short dwell times of 20 

seconds, minimising the journey time.

 ■  Lane priority: BRT priority measures 

may reduce road capacity for general 

traffi  c and may impose increased delays 

on non-public transport modes. Priority 

for BRT over general traffi  c is part of 

the ‘trade-off ’ of providing an enhanced 

public transport system that is designed 

to achieve desired and sustainable 

mode share targets. Th e BRT priority 

measures are thus based on a whole-

length corridor approach. Th e on-street 

exclusive BRT lanes will be used by BRT 

and designated vehicles such as emer-

gency vehicles. Th e hours of operation 

of BRT lanes will be 24-hours in order 

to maximise the perception of the BRT 

route as a ‘fi xed’ link, to avoid driver 

confusion, and to emphasise compli-

ance.

KEY PRINCIPLES FOR 
INFRASTRUCTURE DESIGN
After the establishment of an operational 

concept, a design philosophy was devel-

oped in order to clarify and guide design 

choices. Th e Terms of Reference for the 

project emphasised the need to put in place 

a high-quality public transport system as 

a pre-requisite of eff ectively addressing 

the current and future travel needs of 

Kampala. It further indicated that “… the 

Kampala Metropolitan Area was moving 

rapidly towards total gridlock. Concerted, 

rapid and eff ective measures are needed to 

avoid this. Scarce urban transport space 

must be used most eff ectively to enhance 

mobility of people (not autos) by providing 

space for pedestrians, bicycles and mass 

transit.” (Photo 1)

A key principle of the approach taken 

was to ensure that the BRT system can be 

implemented over the short term, which 

in particular led to an approach where 

signifi cant impacts on private land will 

be avoided, and where there is no reliance 

on implementation of other transport 

projects (such as road-building or road-

widening schemes). Th us, the general 

principles in respect of developing an 

initial preliminary design were:

 ■ BRT infrastructure will generally be 

within the road reserve.

 ■ Existing buildings with an apparent 

legal status will generally be preserved.

 ■ Illegal encroachment of the road re-

serve and illegal constructions will not 

be considered as a constraint.

TRANSPORT CORRIDOR FOR ALL 
ROAD USERS
Th e design approach sought to provide an 

improved quality and level of service for 

all road users, i.e. to provide more than 

just ‘priority BRT lanes’. Th us, insertion of 

BRT lanes and stations would be accom-

panied and supported by the following 

elements:

 ■ Clearly demarcated and well surfaced 

general traffi  c lanes

 ■ Protected parking places (in laybys)

 ■ Sidewalks on both sides of the corridor

Figure 2: Distinctive branding incorporated in BRT stations; also note cycle lane

Figure 3: BRT buses will be articulated low-floor vehicles, and the stations 
will be safe and secure, with level boarding access  
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 ■ Pedestrian crossing islands

 ■ Kerbed entrances

 ■ Cycle lanes on the BRT corridor where 

space exists and where impacts on legal 

or illegal buildings are minimised. 

 ■ Cycle parking facilities provided at BRT 

stops along the corridor.

Provision for the above elements would 

create a step-change for road users in 

Kampala, especially for pedestrians, since 

there are presently limited sidewalks and 

pedestrian crossings.

BRT LANE DESIGN
The existing road conditions and traffic 

management are poor, with illegal and 

unruly parking resulting in inefficient 

use of traffic lanes. Vehicles often stop 

in traffic lanes to pick up or drop off, 

while pedestrians interact with traffic, 

and parking on the road verge worsens 

the situation.

Major modification to the existing 

road space allocation to provide ef-

fective priority for BRT services (over 

general traffic) is essential to deliver 

speed and journey time reliability. The 

philosophy of establishing a running 

way for BRT in Kampala acknowledges 

that BRT priority measures will limit 

road capacity for general traffic and will 

generally give priority to BRT so as to 

minimise delays to BRT movement over 

non-public transport modes. The key 

characteristics for the design of BRT 

lanes in Kampala are: 

 ■ Provision of BRT lanes is generally 

based on a whole-length corridor ap-

proach (i.e. not intermittent, except at 

intersections).

 ■ BRT lanes consist of on-street exclu-

sive lanes. 

 ■ BRT lane width is 3.5 m, except at ‘in-

stantaneous’ pinch points where widths 

of 3.0 m are acceptable, provided that the 

vehicle path can be accommodated safely.

 ■ BRT lanes will generally be discontin-

uous across major intersections to allow 

for turning traffi  c.  

 ■ Introduction of the BRT lanes will 

not impede traffi  c from legal accesses. 

However, for certain movements, ac-

cessing a minor side road, or other 

accesses, may require a diff erent route 

choice for entry and/or exit journeys. 

 ■ Priority measures will be designed to be 

self-enforcing as far as possible – such 

that drivers are able to easily compre-

hend the legality, or not, of turning 

manoeuvres.

 ■ Existing on-street parking provision 

will be maintained where practicable 

or relocated to an alternative location. 

Access to parking will not, however, 

obstruct the operation of BRT services.

Th e general principle for placement of 

BRT lanes in Kampala is:

 ■ Central lanes, located in the centre 

of the carriageway with general traffi  c 

lanes located adjacent to the edge of the 

road reserve (Figure 4). 

 ■ One-way mixed traffi  c adjacent to 

two-way BRT lanes, for specifi c loca-

tions where traffi  c management or 

station placement dictates; and where 

central running is not suitable, a two-

way BRT lane is located on one side of 

the road, with mixed traffi  c located on 

the other side of the road (and gener-

ally operating as a one-way lane). It is 

important in this case that pedestrians 

understand the lane confi guration with 

signage and/or surface treatment.

BRT STATION PLACEMENT 
Th ere are 25 stations along the route, 

approximately 800 m apart. Station plat-

forms will be side platforms, that is, lo-

cated on the left-hand side of the bus such 

that the bus passenger doors will be in 

the conventional position. Since the BRT 

lane will generally be located centrally 

within the road carriageway, the station 

platforms will be constructed as ‘islands’ 

between the central BRT lanes  and the 

mixed  traffi  c lanes on the edge of the 

road (Figure 4).  

 For Kampala, investigations of sta-

tion platform arrangements identifi ed 

a number of advantages of central-side 

platforms in this case, namely: 

 ■ Segregation: Th e central-side station 

creates a clear physical and visual seg-

regation between BRT and traffi  c lanes.

 ■ Width: Traffi  c signal poles are located 

on the station islands and thus do not 

need additional space (width). Th e 

Photo 1: The Kampala metropolitan area is moving rapidly towards total gridlock 

Figure 4: Typical BRT station placement, with lane configurations for 
central BRT lanes, pedestrian crossings and cycle-securing facilities
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ability to off set stations also provides 

fl exibility to minimise impact on adja-

cent land.

 ■ Pedestrian crossing safety: Th e 

layout provides high-quality pedestrian 

crossing facilities for passengers and 

pedestrians (Figure 4).

 ■ Bus costs: Th e BRT system will be 

operated with conventional buses with 

doors on one side and hence does not 

require higher cost bespoke buses with 

doors on both sides.

 ■ Seating capacity: Buses with doors on 

one side have signifi cantly more seats 

than those with doors on both sides.

 ■ Capability of buses to travel beyond 

infrastructure: Conventional buses 

are able to travel beyond the BRT 

infrastructure (e.g. to the airport), 

with no special kerbing needed at ad-

ditional stops.

NON-MOTORISED TRANSPORT
Pedestrian/walking facilities will be 

included at all locations on the corridor, 

comprising kerbed sidewalks along 

the road edge, pedestrian crossings 

at all stations, pedestrian crossings 

at all signal-controlled intersections, 

dropped kerbs at pedestrian crossings, 

access ramps at stations, and new street 

lighting. Typically a 2 m wide sidewalk 

will be provided. Adjacent to stations 

and at busy crossings a wider sidewalk 

will be provided. 

For the provision of cycling facilities, 

the following key principles will apply:

 ■ Cycle parking facilities will be provided 

at all BRT stations. 

 ■ On-road kerbside cycle lanes have been 

provided along the BRT corridor along 

a signifi cant proportion of the scheme, 

and will represent a step change from 

the current situation where there are no 

cycling facilities.

Access for people with physical disabili-

ties follows established international 

best practice design. Facilities include 

dropped kerbs at road crossings, tactile 

paving at road crossings, access ramps 

to stations and wheelchair access 

through station turnstiles. Low-floor 

platforms and buses provide convenient 

access for wheelchairs.

Pedestrian/walking facilities 

will be included at all locations 

on the corridor, comprising 

kerbed sidewalks along the 

road edge, pedestrian crossings 

at all stations, pedestrian 

crossings at all signal-controlled 

intersections, dropped kerbs at 

pedestrian crossings, access 

ramps at stations, and new 

street lighting.
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INTERSECTION DESIGN APPROACH

Major intersections 

Th e principles of operating BRT at major 

intersections are as follows (Figure 5):

 ■ BRT lanes should be signal-controlled 

through all main intersections on the 

BRT Route.

 ■ BRT vehicle movements through 

signalised intersections should have 

dedicated phases. 

 ■ Th e BRT lanes should extend to the 

stop line at signalised intersections. 

 ■ Signalised intersections should have a 

dedicated pedestrian crossing phase.

 ■ Signalised intersection should be 

designed to operate with detection 

priority for BRT vehicles, and should 

provide green time extension.

Roundabouts

Th e principle adopted for roundabouts 

on the BRT route is to modify the junc-

tion to a conventional signalised inter-

section with the BRT travelling through 

the centre of the junction without the 

need to traverse the roundabout lanes 

(Figure 6). Th is principle is important in 

respect of:

 ■ Passenger comfort through the junction

 ■ Providing a tram-like level of service 

and image

 ■ Maximising and controlling the pri-

ority given to the BRT system

 ■ Avoiding the possibility of gridlock on 

the roundabout gyratory. 

Minor intersections and entrances

For minor intersections and private ac-

cesses, the arrangements for BRT traffi  c is 

as follows: 

 ■ All minor intersections and accesses 

will operate as left-in / left-out accesses. 

 ■ Vehicular traffi  c movement across BRT 

lanes will not be allowed. 

STATION DESIGN APPROACH

General design principles

Th e station and platform designs were 

assessed on a location-by-location basis, 

addressing pedestrian accessibility, im-

pact on intersections and accesses for up-

stream or downstream platforms, journey 

time, passenger demand, etc. Approaches 

to stations were designed to allow for ac-

curate vehicle/platform docking. 

Station operation

Th e station will be surrounded by a fence 

or barrier. Turnstiles will be located at 

both ends of the station. Passenger access 

to/from BRT vehicles will be via gaps in 

the surrounding fence or barrier.

Figure 5: Typical intersection 
arrangement with BRT

Figure 6: Roundabout converted to 
signalised BRT intersection

Figure 7: BRT stations will be surrounded by a barrier, turnstiles will be located at both ends, and passenger access to/from BRT 
vehicles will be via gaps in the surrounding barrier
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Station locations

Stations are located at approximately 

800 m intervals along the BRT route, 

although distances vary locally ac-

cording to specific needs and con-

straints, such as proximity to key 

passenger demand generators and the 

availability of space. 

The BRT stations have level 

boarding access for low-floor BRT 

buses, and thus kerb heights will be 

approximately 300 mm. Stations have 

the capacity to accommodate two ar-

ticulated BRT vehicles (approximately 

18 m in length) and thus platforms are 

40 m in length. Station platforms will 

have a 5 m width (kerb-to-kerb). The 

resulting effective platform area will be 

approximately 1 m less than the station 

island to accommodate fencing and bus 

shelter panels. Stations will also com-

prise 5 m to 10 m long approach ramps 

with ticketing turnstiles at the begin-

ning of the platform. The whole station 

island is therefore approximately 60 m 

in length (Figure 7).

FINANCIAL SUSTAINABILITY AND 
BRT PRIORITY
A key requirement of the BRT operation is 

that it should be, as far as possible, fi nan-

cially self-sustainable, i.e. the operating 

cost should be paid from income gene-

rated by fares. 

Th e level of priority given to move-

ment of BRT vehicles along the road cor-

ridor, and especially at intersections, is a 

key determinant of whether the BRT op-

eration is fi nancially self-sustainable. Th e 

resulting commercial speed of the BRT 

vehicles has a direct relationship with the 

BRT operating costs and income, that is: 

 ■ Th e higher the speed the lesser the 

number of vehicles needed to operate 

the required frequency. 

 ■ Th e higher the journey speed the 

greater the attractiveness of the service 

to passengers.  

PROGRAMME FOR IMPLEMENTATION
Th e detailed design for the infrastructure 

is currently being fi nalised, and operation 

is planned to start by 2018. 

Stations are located at 

approximately 800 m 

intervals along the BRT 

route, although distances 

vary locally according 

to specifi c needs and 

constraints, such as 

proximity to key passenger 

demand generators and 

the availability of space.
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OVERVIEW
Th e 1996 Protocol on Transport, Telecommunications and 

Meteorology in the South African Development Community 

(SADC) region set the framework for cooperative infrastructure 

investment in the SADC. Th e Protocol recognises the geo-

graphical interdependence of transport, telecommunications and 

meteorology in the region, and that failure to implement region-

ally integrated transport, telecommunications and meteorology 

strategies would be detrimental to the SADC region. 

Th e Protocol articulates the fundamental importance of in-

tegrated transport in the region, which it defi nes as “a regional 

transport system which integrates all modes, designates a network of 

defi ned transport corridors, emphasises connections, choices and co-

ordination of transport services, and promotes an optimal yield from 

the region’s transport resources”. Such an integrated transport system 

is characterised in the Protocol by, for example, harmonised legisla-

tion, simplifi ed cross-border controls, improved capacity utilisation of 

transport, and the ability to achieve agreed performance indicators.

In the almost two decades of the existence of the Protocol, 

particularly with respect to transport, it is prudent to ask the 

following questions: 

 ■ What has changed?

 ■ Is the SADC moving in the right direction?

 ■ What needs to be done to accelerate the attainment of the 

Protocol’s ideals? 

Th is article attempts to answer these questions and provide a 

way forward, from a transport perspective.

SOME NOTABLES ABOUT THE SADC
Th e SADC comprises a community of 15 member states, 

namely Angola, Botswana, the Democratic Republic of the 

Congo, Lesotho, Madagascar, Malawi, Mauritius, Mozambique, 

Namibia, Seychelles, South Africa, Swaziland, Tanzania, Zambia 

and Zimbabwe. With a population of close to 280 million, the 

SADC as a whole has a size comparable to countries such as the 

United States (320 million), Indonesia (250 million) and Brazil 

(200 million). Th e regional economy produces over US$4 000 

per capita GDP. Th e sizes of the SADC population and economy 

imply that the individual countries in the region would need to 

increasingly work together in order to be globally competitive in 

respect of economies of scale. 

Of the fi fteen SADC countries, six (Botswana, Lesotho, 

Malawi, Swaziland, Zambia and Zimbabwe) are landlocked. 

Th ese landlocked countries are primarily dependent on the other 

countries with sea ports for maritime-related trade. Landlocked 

countries are generally characterised by above average transport 

costs, with dependence on neighbours’ infrastructure, peace and 

stability, administrative practices, and cross-border political rela-

tions (Faye et al 2004).

Th e SADC is also characterised by signifi cant inter-country 

migration patterns. It is estimated that in 2013 over 4 million 

people within the SADC were considered migrants, more than 

half of whom were in South Africa (International Organisation 

for Migration 2014). Th e rather large volume of migrants gives 

rise to highly peaked passenger traffi  c during holiday seasons. 

Th e SADC region is expected to grow substantially over time. 

For example, the SADC Infrastructure Development Master Plan 

(SADC 2012) estimates that total port traffi  c within the SADC 

will increase from 92 million tonnes in 2009 to 500 million 

tonnes by 2027. Th erefore, investment in infrastructure capacity 

enhancement should always be on the agenda.

Th ere appears to be increased acknowledgement among the 

SADC member states that addressing transport costs should 

be one of the developmental priorities. Foster and Briceño-

Garmendia (2010), for example, report that, while in other devel-

oping regions the road freight tariff s can be between US$0.01 to 

US$0.04 per ton kilometre, in sub-Saharan Africa (inclusive of 

the SADC) the tariff s are from US$0.04 to US$0.14 per ton kilo-

metre. Transport costs are particularly high in landlocked states. 

Th is acknowledgement of high transport costs is the fi rst step 

towards solving the problem.
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Southern African Development Community 
(SADC) member countries can no longer afford to 
isolate themselves from the muscle that the SADC 
is. They do so at their own peril. If SADC is indeed 
a muscle, transport is the core muscle fi bre, 
without which the region cannot move. This article 
discusses ways in which transport can be an 
enabler for sustainable development through the 
implementation of the 1996 Protocol on Transport, 
Telecommunications and Meteorology.

SADC 
giant leap in transport development overdue
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SADC STRATEGIC AGENDA FOR TRANSPORT
Since 2011 the SADC, through the SADC Secretariat based in 

Botswana, has been implementing what is referred to as the Regional 

Indicative Strategic Development Plan (RISDP). For transport, RISDP 

identifi ed the following areas of intervention (SADC 2011): 

 ■ Maintenance and upgrading of infrastructure

 ■ Rehabilitation of transport infrastructure

 ■ Construction of missing regional transport links

 ■ Accessibility for rural communities

 ■ Integrated transport infrastructure and services

 ■ Liberalisation of transport markets

 ■ Development of transport corridors

 ■ Development of sustainable sources of funding for mainte-

nance, and upgrading of transport infrastructure.

Subsequently, in 2012, the SADC formulated the Regional 

Infrastructure Development Master Plan (RIDMP) (SADC 2012), 

inclusive of a short-term action. Th e RIDMP is regarded as the 

infrastructure development blue print for the region to “guide 

the development of seamless, cost-eff ective trans-boundary 

infrastructure”. Th e implementation of the RIDMP is primarily 

dependent on sovereign fi nancing mechanisms of the individual 

member states, in collaboration with other aff ected member states.

Some of the key interventions mooted by the RIDMP include 

the promotion of cost refl ective tariff s (as part of the user-pays 

principle implementation), establishment of a regional rail regu-

lator, and a consolidated project fi nancing fund.

SOME EVIDENT PROGRESS
Intra-regional trade within the SADC, by value traded, has been 

increasing signifi cantly in absolute terms (Kalaba & Tsedu 2008; 

Sandray 2013). When market size and geography are controlled, 

trade within the SADC is signifi cantly high (Behar & Edwards 

2011). Th is has partly been due to the gradual eradication of intra-

regional trade barriers. However, intra-regional trade still remains 

low at about 10% of total trade, relative to intra-regional trade in 

the European Union (66%), North American Free Trade Agreement 

(54%) and the Association of South East Asian Nations (25%) 

(Kalaba & Tsedu 2008). Th e current moves to establish an SADC 

customs union (with an associated common market and monetary 

union) will also contribute towards improved trade relations.

Some progress has also been achieved in respect of corridor 

development, for example the defi nition of strategic corridors, the 

establishment of corridor committees, and the development of 

harmonised infrastructure guidelines. Specifi c progress includes 

the Maputo corridor programme, as well as the implementation 

of the Chirundu one-stop border post between Zimbabwe and 

Zambia as part of the North-South Corridor, which included the 

management of fairly complex concession contracts with the 

private sector. Th e modernisation of border posts has proved to 

be benefi cial for improved effi  ciency (for example the Lebombo 

border post between South Africa and Mozambique). Th e regional 

developments have also spurred individual member countries 

to invest in large-scale infrastructure maintenance activities. A 

comprehensive spatially referenced database of on-going SADC 

projects (http://www.ridmp-gis.org) has also been implemented.

Overall, however, progress has been painfully slow. In this 

regard it is important for member states to realise that the SADC 

cannot aff ord to move at this slow pace if it is to address preva-

lent backlogs, while at the same time setting the tone for acceler-

ated development.

HOW TO ACCELERATE THE ATTAINMENT OF PROTOCOL 
IDEALS
Th e SADC has great economic potential due to an abundance 

of mineral resources, productive land and relatively aff ordable 

labour. In order for the region to leverage on this comparative 

advantage with regard to attracting and inducing develop-

ment, there is a critical need to overcome transport challenges, 

among other compelling areas that need to be addressed. 

Notwithstanding progress being made, the region faces severe 

transport challenges that range from disjointed planning and 

policy setting at regional level to ineffi  cient transport regulation, 

lack of intermodal integration, ineffi  cient transport management 

and governance systems, insuffi  cient and poorly maintained 

infrastructure which culminates in poor regional connectivity, 

network ineffi  ciencies, low transport system productivity and 

reduced economic integration. 

Th e key players who should address the problems are mainly 

government authorities in the respective member states at policy, 

strategy and governance levels, and government departments and 

agencies at more operational levels. Interventions need to be crafted 

with a regional perspective such that local solutions will be part of 

the bigger regional solution. Th is calls for a systems approach that 

looks at the regional transport system as a whole, cascading down 

to national transport systems. Th us, ad hoc retrofi tting and quick 

pumping of money into suggested solutions should be avoided.

Apart from the movement of goods, land-based transport 

plays an important role in enabling the movement of people 
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across the region. Given the economic landscape in the SADC 

region, there is a relatively high demand for passenger transport 

emanating from migrant labour, regional commuting, visiting 

relatives and friends, travelling to and from economic hubs by 

households for purposes of procuring commodities for domestic 

consumption, and for small-scale retail. Th erefore, reality on 

the ground refl ects that SADC countries need to become more 

and more functionally interconnected. Th us, the role of land-

based transport systems is becoming important in enabling the 

interconnectedness of the SADC. In fact, as the region becomes 

increasingly integrated, intra-regional trade is more likely to 

increase the likelihood of a higher rate of transnational develop-

ment and regional integration. Investment in fi t-for-purpose 

international passenger transport facilities to accommodate 

cross-border transport should be high on the agenda.

Solutions should be informed by principles of sustainability, 

liberalisation, productivity, aff ordability, connectivity, and 

system seamlessness. Th is should be complemented by thinking 

beyond national boundaries when designing the solutions. 

Apart from these interventions, the SADC region needs to think 

beyond putting emphasis on regulatory control alone. Rather, 

as member states, there is a need for even greater emphasis on 

transport facilitation and improved service design. Th ere is also 

a need to ensure a balance between control and facilitation to 

ensure that externalities are properly and adequately managed, 

and that network infrastructure is preserved. From a network 

effi  ciency level there is nothing that stops the SADC to start 

thinking, for example, of high-speed and high-mass land-based 

transport systems like rail and mega trucks and buses linking 

major economic nodes in the region. Such systems will improve 

network productivity whilst reducing traffi  c volumes on the 

network. 

THOUGHTS FOR THE WAY FORWARD
Th e SADC as a region has made great strides from which to 

draw lessons for accelerated implementation of the 1996 Protocol 

on Transport, Telecommunications, and Meteorology. From a 

transport perspective, the following are some of the corrective 

measures that need to be made in the current programmes:

 ■ Clear defi nition of an SADC strategic transport network. 

Unlike corridors the network approach recognises that these 

corridors need to be functionally connected.

 ■ Defi ning projects as part of built environment programmes, 

as opposed to transport projects only. By so doing, multi-

disciplinary projects become more functionally integrated, 

maximising value for benefi ciaries.

 ■ Urgent agreement on the performance indicators for the SADC 

strategic transport network to drive more performance-based 

interventions.

In agreement with Dr Stergomena Lawrence, the current SADC 

Executive Secretary, it is also important for member states 

to reduce dependency on foreign aid for critical projects and 

programmes. Where such aid is provided, it should supplement 

rather than replace regional commitments from the member 

states. Also, the need for a more focused programme implemen-

tation entity within the SADC cannot be overemphasised. Th is 

can be in the form of substantially strengthening the capacity 

of the current SADC Secretariat and increasing the scope of its 

mandate.
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IT IS NO SECRET that road maintenance is vital to provide 

safe, reliable transport for the advancement of the South 

African economy. 

Th e Bakwena Platinum Corridor Concessionaire (Pty) Ltd 

is committed to managing, maintaining and upgrading its 

road infrastructure (N1N4 Platinum Highway) to international 

standards. Since signing a long-term concession contract with 

SANRAL (South African National Roads Agency Limited) 

more than 12 years ago, Bakwena has successfully managed a 

90 km stretch of the N1 from Tshwane northwards to Bela-Bela 

(Warmbaths), and a 290 km stretch of the N4 running from 

Tshwane westwards to the Botswana border post at Skilpadshek. 

Funding for this maintenance is derived exclusively from tolling.

In order to make the N1N4 Platinum Highway durable, cost-

eff ective and safe to travel on, Bakwena, with the assistance of 

one of its consultants Jeff ares & Green, and contractor Murray & 

Roberts Infrastructure, is incorporating a geotextile technology, 

called GlasGrid, in its rehabilitation strategy of the N1 close to 

Bela-Bela. Th is stretch of road had deteriorated, with extensive 

cracking, and was due for rehabilitation. Used in various de-

veloped countries the world over, the GlasGrid application on 

the Bakwena route is the biggest in South Africa to date. It has 

shown remarkable results after its fi tment on the M4 in Durban, 

where it was successfully used to cover wide cracks. 

GlasGrid is an advanced fi breglass technology that reinforces 

the bitumen-treated base of the road to prevent refl ective surface 

cracking. Th e fi breglass grid structure provides suffi  cient rein-

forcing to the overlay and delivers strain-relief beneath the grid.

“Th e need for constant road maintenance is in direct propor-

tion to the growth in the country. As South Africa develops, 

so does the importance of national roads for commerce and 

industry, and in turn traffi  c volumes on these roads increase over 

time. With a greater number of road users comes a greater rate 

of deterioration, which is why making use of smart technologies, 

such as the GlasGrid system, could be benefi cial in maintaining 

Better road infrastructure
= better economy

Rolling out the sheets of GlasGrid to rehabilitate a 
57 km stretch of the N1 near Bela-Bela in Limpopo

Laying GlasGrid on the bitumen-treated base
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the road,” says Bakwena spokesperson Liam Clarke.

Bakwena is incorporating the GlasGrid technology to reha-

bilitate the aff ected 57 km stretch of the N1 near Bela-Bela. Th is 

part of the freeway is of strategic importance as it carries sub-

stantial traffi  c consisting mainly of commercial vehicles to the 

platinum mines in Limpopo, and beyond into Africa. 

Clarke says that Bakwena strives to be at the forefront 

of new and improved technologies, and incorporates such 

into large rehabilitation/upgrade projects. As the successful 

implementation of new technologies such as GlasGrid could 

undoubtedly present long-term benefi ts to road users, Bakwena 

will be monitoring the value that GlasGrid adds, with a view to 

incorporating the technology into their rehabilitation strategy 

when warranted.

 INFO

Liam Clarke

Bakwena

+27 11 519 0400

www.bakwena.co.za 

Embedding the GlasGrid into the bitumen-treated base Rehabilitation work in progress on the N1 near Bela-Bela
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INTRODUCTION
Th e aerotropolis has become the new port of the 21st century, 

and it is a major driver of urban form and economic activity. 

It provides an opportunity for inland cities to develop and to 

compete in the global economy. Airports around the world are 

transforming themselves into aerotropoli. 

An aerotropolis is a geographic area stretching up to 25 km 

in radius, with high-density developments around an airport. 

According to Prof John Kasarda (2013), it is a city that is built 

around an airport and it off ers speedy connectivity to businesses, 

suppliers, customers and enterprise partners both nationally 

and internationally. An aerotropolis is a great intervention tool, 

which municipalities can use to change the structure and the 

urban fabric of a city. It has been shown that airports attract high 

technology jobs, indicating that they are an important catalyst 

for industrial growth requiring technology (Kasarda, 2000). 

As an aerotropolis provides opportunities for economic 

growth and development, municipalities invest large capital 

into developing an aerotropolis within their municipality. For 

the period 2013–2014, for example, an amount of R15 million 

was allocated to the operating budget to conduct detailed plan-

ning of the aerotropolis at OR Tambo International Airport, 

while an additional R50 million was allocated to the capital 

budget for bulk services for new developments around the 

OR Tambo aerotropolis. Similarly King Shaka International 

Airport (Durban) is also being developed into an aerotropolis, 

while Cape Town International Airport has expressed interest 

in developing into one. 

Th is raises a few questions. If there are economic benefi ts to 

be gained from developing an aerotropolis, can all the airports 

then be developed into aerotropoli? In other words, what is the 

suitability of an aerotropolis at a particular location? As part of 

my Master’s dissertation, I set out to develop a Suitability Index 

for an aerotropolis in South Africa. Th e airports under consid-

eration were OR Tambo International Airport (ORTIA), King 

Shaka International Airport (KSIA), Cape Town International 

Airport (CTIA), Bram Fischer International Airport (BFIA) and 

Upington International Airport (UIA).

SUCCESS FACTORS
In order to determine if an aerotropolis is suitable for a par-

ticular location, the fi rst step was to determine the factors that 

have contributed towards the success of an existing aerotropolis. 

Dubai International, Schipol, Singapore, Incheon and Zurich are 

some of the existing aerotropoli. A variety of factors have con-

tributed towards the success of these aerotropoli. 

Based on a comprehensive review, the key success factors 

for the existing aerotropoli in Singapore (Tongzon, 2004), Dubai 

(Fernandes & Rodrigues, 2009), Schipol, Hong Kong (Zhang, 

2003) and Incheon (Lee & Yang, 2003) were determined. Th e 

contributing factors were identifi ed and they were grouped into 

main factors and sub-factors. Th e main factors identifi ed were 

airport characteristics, transportation network in and around 
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the airport, regional economy, land use around the airport, costs, 

role of the airport in the global supply chain, political will and 

legislative policies.

Within airport characteristics, sub-factors such as the size of 

the airport, number of runways, connectivity of the airport, and 

number of airlines serving the airport were found to aff ect the 

competitive advantage of the airport. Th e location of the airport 

was found to be one of the most important sub-factors. It was 

found that the airport’s proximity to a substantial population 

and a strong economy is critical. For example within 1 000 km 

of Incheon (approximately 3.5 hours by fl ight), there are 43 cities 

with a population of more than 1 million. Th is amounts to a 

total population of 197 million people and a GDP of $1.7 trillion. 

Similarly, within 1 000 km of Schipol, there are more than ten 

capital cities including London, Paris, Oslo, Copenhagen, Zurich 

and Berlin to name a few. Th e transportation network to and 

around the airport, the presence of an intermodal transfer hub 

and the proximity to a sea port also infl uence the competitive-

ness of an airport. Cost of using an airport is one of the major 

factors that infl uence the number of airlines, passengers and 

freight traffi  c through an airport. Airport costs include landing 

cost, parking fees and other taxes and surcharges. Th e avail-

ability of land and the cost of land determine the ease with which 

businesses are willing to relocate closer to the airport. Obviously, 

the lower the cost of land, the more willing the businesses are 

to relocate. In the literature review, it was found that, in general, 

various policies and tax incentives are put in place by the govern-

ment in order to attract business. Th is may include identifying 

land parcels which are zoned as Special Economic Zones or Free 

Trade Zones, where tax incentives apply. 

Once the critical factors had been identifi ed, the next step 

was to determine how each of the airports faired across these 

factors. While the quantitative factors could be easily deter-

mined, the qualitative factors, such as political willingness, were 

hard to quantify. Th e Analytical Hierarchy Process was identifi ed 

to be a suitable method for comparing both qualitative and quan-

titative factors. 

ANALYTICAL HIERARCHY PROCESS (AHP)
R W Saaty developed the Analytical Hierarchy Process (Saaty, 

1987) in order to solve a Multi Criteria Decision-Making 

(MCDM) problem. Th e AHP method is a way to detect interac-

tions between various decision-making factors, which include 

factors that may not be easily quantifi able. Given the set of 

criteria and sub-criteria, one can compare various alternatives 

to choose the best option, as for example when buying a new car 

and having to make a choice from the various ones available in 

the market, bearing in mind various criteria such as reliability, 

cost, fuel economy and style. Using the AHP process, one can de-

fi ne the relative importance of the criteria with respect to one an-

other, and rate how each car (or alternative) compares on a scale. 

At the end of the hierarchy process, conclusions can be arrived at 

easily, simplifying the decision-making process, especially when 

it includes criteria that are both tangible and intangible.
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Th e AHP method comprises three steps: (1) decomposition 

of the problem, (2) comparative judgement, and (3) synthesis of 

priorities (Winston, 1994; Saaty, 1987). A hierarchical schematic 

representation of the objective of the problem and the available 

alternatives is referred to as decomposition of the problem. In 

the AHP method, there are usually four levels or tiers of hier-

archy. Comparative judgement involves comparing the criteria 

with one another to understand their relative importance. In 

other words, how important are airport characteristics with 

respect to the supply chain logistics of the airport? Th e criteria 

(and also the sub-criteria) are compared with one another and 

weights are determined. Th e higher the weight, the higher the 

importance.

When quantifi able or measurable data is available, the data 

is simply normalised to determine the weights. In the case of 

factors that cannot be easily measured, pairwise matrices have 

to be formulated and then compared (Barzilai, 1997; Wedley & 

Choo, 2004). Th is is usually done on a fundamental scale of 1 

to 9 as indicated in Table 1 (Saaty, 1987; Janic & Reggiani, 2002; 

Berrittella, et al., 2009). 

Th e last step of the AHP is the synthesis of priorities. In 

this step, priorities are developed by multiplying them with the 

priority of their corresponding criterion in the level above, and 

adding to the criteria and the respective element in the level. 

Th e data was collected from various secondary sources, in-

cluding documents and reports. Th e Airport Company of South 

Africa also provided some of the airport-related data. Based on 

the information collected, the weights of the factors and sub-

factors were determined for each airport, using the AHP method. 

FINDINGS AND CONCLUSIONS
Based on the data analysed using the AHP method, the following 

conclusions were made:

Critical factors

It was found that the three main criteriain fl uencing the success 

of an aerotropolis are:

 ■ the airport infrastructure

 ■ transport infrastructure

 ■ strategic location. 

Th e airport infrastructure, which includes sub-factors such as 

the number and size of runways, parking facilities, and the avail-

ability of basic utilities such as water and electricity infl uenced 

the airlines’ choice of airport. Th e size of the infrastructure was 

also found to be an important sub-factor. 

In terms of transport infrastructure, the number of accesses 

and the quality of the road infrastructure were found to be crit-

ical factors. Th e accessibility via roads and highways aff ect the 

movement of trucks and goods to and from the airport. Although 

accessibility via a railway line was found to be important, it was 

found that accessibility via road was more critical than that by 

rail. Th e availability of an intermodal transfer facility at the 

airport was found to be advantageous. Although the proximity 

to sea was found to be a factor, it was found that it had little 

infl uence as a critical factor, compared to other transportation 

factors.

Th e population in the catchment area was also found to be a 

critical factor. Compared to other aerotropoli, such as Dubai and 

Singapore, South Africa is at a disadvantage. Firstly, because of 

its geographic location at the end of a continent, away from the 

landmass, and secondly, it is not surrounded by major metro-

politan economies. Among the airports under investigation, 

ORTIA has the greatest advantage in terms of strategic location. 

Given the geographic disadvantage, in the short term to medium 

term, OR Tambo (ORTIA) & King Shaka (KSIA) should position 

themself as a hub for southern Africa, instead of competing with 

Dubai and Cairo, which have a strong geographic advantage. 

Th ese airports could position themselves as transit and logistics 

hubs between Asia and South America, thereby establishing a 

niche market.

Competitive advantage

In terms of the regional economy, ORTIA was found to have the 

greatest advantage. Being located in the Gauteng Global City 

Table 1: Fundamental scale to formulate and compare pairwise matrices

Intensity of Importance

on an Absolute Scale
Defi nition Explanation

1 Equal importance Two activities contribute equally to the objective

3 Moderate importance of one over another Experience and judgement strongly favour one ac-
tivity over another

5 Essential or strong importance Experience and judgement strongly favour one ac-
tivity over another

7 Very strong importance An activity is strongly favoured and its dominance 
demonstrated in practice

9 Extreme importance The evidence favouring one activity over another is 
of the highest possible order of affi rmation

2, 4, 6, 8 Intermediate values between the two adjacent 
judgements

When compromise is needed

Reciprocals If activity l has one of the above numbers as-
signed to it when compared with activity j, then j 
has the reciprocal value when compared with i

Rationals Ratios arising from the scale If consistency were to be forced by obtaining n nu-
merical values to span the matrix

Source: Janic & Reggiani (2002); Berrittella et al (2009)
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Region, it is within close proximity of businesses and skilled labour 

in Johannesburg and Tshwane. It also has the advantage of being 

connected to both metropolitan areas by highways and by rail. It has 

the added advantage that it is served by the Gautrain, which links 

ORTIA with major nodes such as Sandton, Rosebank, Midrand, 

Hatfi eld and Centurion. However, ORTIA is at a disadvantage in 

that the airport is surrounded by brownfi eld. Th e land use around 

the ORTIA may not necessarily complement the airport. Th ere are 

industries around the airport which may not directly benefi t from 

being within close proximity of the airport. However, relocation of 

the businesses or expropriation of land in order to expand the air-

port in the future may have high cost implications. 

On the other hand, KSIA is surrounded by greenfi elds, giving 

it the opportunity to plan and identify businesses and industries 

that can support the growth of the aerotropolis. Other advan-

tages of KSIA are the low cost of land around the airport and its 

close proximity to the sea port. Ideally, the area around KSIA 

should have value-added services and industries that produce 

high value, time sensitive goods. Raw material could be imported 

by sea and then transported to the industries via rail or by road. 

Th e industries could use the raw materials to produce high value 

goods that can be exported by air. One of the major shortfalls or 

bottlenecks of KSIA is the issue of accessibility. Th e N2 highway 

is the only highway providing access to the airport. In case of an 

accident on the N2 or a road closure, access to the airport would 

be severely hampered. In the global supply chain, delays in the 

transfer of goods may have huge cost implications to companies. 

A dedicated truck lane on the N2 highway may reduce the 

travel time and delays that trucks experience, and this needs to 

be investigated further. Th ere is a need for an alternate highway 

or a high-capacity road linking King Shaka Airport and Durban. 

Given the capacity constraints on the highway and the distance 

between the airport and the central business district (CBD), 

high-capacity public transportation alternatives, such as a metro 

should be investigated. A good quality, high-capacity rail service, 

similar to the Gautrain, could benefi t KSIA in the long run. 

Currently, from an aerotropolis standpoint, CTIA has a better 

transportation system and airport infrastructure than KSIA.

Suitability index

Th e suitability index was developed using the AHP method. 

A comparative model that took into account the diff erent cri-

teria and their weights was developed, and then the suitability 

index of the airports was determined. Based on the study, the 

suitability index of OR Tambo and Cape Town International 

Airport was found to be 0.4190 and 0.2138 respectively. Th e 

suitability of King Shaka, Bram Fischer International Airport 

and Upington International Airport were found to be 0.1859, 

0.0954 and 0.0858 respectively. It is evident that OR Tambo is 

the most suitable location for an aerotropolis, while Cape Town 

is the second most suitable location. However, it is important 

to note that, although Cape Town Airport is more suitable than 

King Shaka Airport, King Shaka Airport is currently being de-

veloped into an aerotropolis. Th is is based on the current situa-

tion, but in the long run, KSIA has a higher potential to develop 

into an aerotropolis. One should be careful when interpreting 

this index, as a higher index does not guarantee success. It only 

means that, based on the current situation and airports under 

investigation, an aerotropolis would be the most suitable at 

OR Tambo Airport. 
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The municipalities and airport authorities could use the 

model for making strategic decisions. If the City of Cape 

Town plans to spend R50 million on the CTIA, then using this 

model, the City could identify current bottlenecks and target 

the investments in the right direction. For example, if ACSA 

plans to increase the capacity of the passenger terminal in 

KSIA, then, using the model, the authorities could evaluate 

the increase in the competitiveness of the KSIA and also its 

impact on the competitiveness of the CTIA. For example, if 

the accessibility to KSIA is increased by constructing another 

highway and by providing high-capacity public transport to 

the airport, then the suitability index increases from 0.1859 

to 0.2298, while CTIA’s suitability index reduces from 0.2138 

to 0.2113. In other words, by increasing the competitiveness 

of KSIA, one is taking the competitive edge away from CTIA, 

making it the third most suitable location for an aerotropolis 

in South Africa. 

Lastly, the model can be extended to evaluate South Africa’s 

competitiveness with other cities such as Dubai, Nairobi and Cairo. 

By doing so, one can compare the suitability index of OR Tambo 

with other existing aerotropoli and identify opportunities to im-

prove its competitiveness. Th is is essentially an economic develop-

ment strategy for South Africa to increase its competitiveness in the 

global market, by leveraging the air accessibility to global customers.
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SAICE’S Transportation Engineering 

Division held their annual Chairman’s 

Award Luncheon on Th ursday 29 May 

2014 at the Accolades Boutique Hotel in 

Midrand. Th e event saw more than 120 

engineers from many leading transporta-

tion engineering companies attending, as 

well as guest speaker Hishaam Emeran 

from the Passenger Rail Agency of South 

Africa (PRASA).

Madeleen Engelbrecht, chairperson 

of the Division, started the proceedings 

by highlighting some of the Division’s key 

focus areas for 2014:

“Our overall aim is to have a more 

positive impact on the industry. Firstly, 

we wish to attract more transportation 

professionals and inspire excellence. 

We have also initiated an outreach pro-

gramme at the various universities which 

involves working with the SAICE Student 

Chapters to host talks and encourage an 

interest in postgraduate programmes in 

transportation engineering.”

To this end, the Division sponsored a 

number of students from the University 

of Pretoria and the Tshwane University of 

Technology to attend the event.

In line with its aim to further the 

science of transportation engineering 

and enhance the industry’s knowledge 

base, the Division off ers various courses 

throughout the year, which include a 

course on universal access design, a re-

fresher course on the Highway Capacity 

Manual, as well as courses on transit ca-

pacity and the Quality of Service Manual.

The Transportation Division com-

prises nearly 1 400 members, making 

up approximately 11% of the total 

SAICE membership.

GUEST SPEAKER
Hishaam Emeran, General Manager 

for Strategic Network Planning at 

PRASA, was the afternoon’s guest 

speaker. A civil engineer with 20 years’ 

experience in transport planning and 

engineering, and who was responsible 

for the development of the Strategic 

Rail Plan and the planning phases 

of many other high-profile projects 

(Bridge City Rail Link, Motherwell Rail 

Corridor, Moloto Rail Corridor feasi-

bility study, to name a few), delivered 

a presentation on PRASA, focusing on 

the challenges facing rail, as well as 

suburban, long-distance and regional 

rail priorities.

He also gave an interesting overview 

of PRASA’s impressive rail network and 

its strategy going forward: “Over the next 

ten years, PRASA plans to implement a 

bold strategy to transform and modernise 

passenger railways – a signifi cant total 

investment of R170 billion.” PRASA’s total 

rail network comprises 22 300 km, which 

incorporates 2 230 km of electrifi ed track 

for the commuter rail network. Currently 

the total value of its assets stands at 

R23 billion.

SAICE Transportation Division hosts
annual Chairman’s Award Luncheon

A number of students also attended the luncheon; seen here from left: Tshepo Seshai (TUT), 
Elize Wessels (UP), Madeleen (chair), Siyabonga Dladla (TUT) and Ebenezer Dabana (TUT)
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CHAIRMAN’S AWARD
Th e luncheon saw Hein Stander awarded 

the prestigious Transportation Division’s 

Chairman’s Award for his signifi cant con-

tribution to transportation engineering in 

South Africa.

Hein obtained an Honours degree 

in civil engineering in 1973 from the 

University of Stellenbosch, followed by an 

Honours in transportation engineering 

in 1981 from the University of Pretoria, 

and a Master’s in the same fi eld from the 

University of California (Berkeley) in 1982.

A government bursary holder, he 

started his career working for the Free 

State Provincial Administration in 

Bloemfontein in 1974, and spent two 

years at its roads construction unit in 

Senekal. In 1979 Hein left to join BKS 

(now AECOM), becoming a director of 

the company in 1991, where he now holds 

an executive position. 

Hein has served on SAICE’s 

Transportation Division Committee 

since 1993 and was its chairperson for 

1996 and 1997. He is a Fellow of SAICE, 

a member of the Institute of Transport 

Engineers (USA) and has been a full 

member of the American Transportation 

Research Board’s Committee on Access 

Management since 2012. 

A noted expert, Hein has delivered 

more than 40 papers locally and inter-

nationally on transportation and traffi  c 

engineering topics.

BEST PAPER AWARDS
At the luncheon the following awards 

were also given out for best papers in 

transportation engineering:

Pavement Engineering

Winner 

M Slavik, G de Wet

Checking WIM axle-spacing measurements

Commendations

W J vd M Steyn, C L Monismith, W A 

Nokes, J T Harvey, T J Holland, N Burmas

Challenges confronting road freight 

transport and the use of vehicle-pave-

ment interaction analysis in addressing 

these challenges

P Nordengen

Monitoring results of PBS vehicles in the 

timber industry in terms of productivity, 

safety and road wear performance

Traffi c and Transport Engineering

Winner 

M F Mitchell

A short resume of road fi nancing with par-

ticular reference to tolling

Debbie Besseling (debbie@saice.org.za)

Hein Stander receiving the Chairman’s Award 
from Madeleen Engelbrecht, chairperson of 

the SAICE Transportation Division 
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SLOW PROGRESS AND SHORTAGE OF FUNDS
Chapter 3 of this series (Civil Engineering, April 2014, p 41) de-

scribed the building, up to the start of the Second World War, 

of a foundation for a country-wide transportation network. In 

this eighth chapter, the development of a national arterial road 

system from the mid-20th century up to its end will be described. 

Th is development of a good road system following the “get out 

of the mud” rudimentary network of earlier years was necessary 

because of the increasing role road traffi  c was beginning to play 

in the economic and social life of the country.  

Up until the mid-20th century expenditure on, and attention 

to, roads had lagged behind that of rail. By 1959 total invest-

ment in roads outside of towns had reached R750 million, whilst 

investment in railways and harbours had reached R1 224 mil-

lion in rand values at the time. Th ere was thus a tremendous 

backlog after the Second World War in rural or intercity roads 

– a problem facing the central government’s road authority, the 

National Roads Board (NRB). 

However, in 1948 the Board was disbanded and its roads 

powers transferred to the National Transport Commission 

(NTC). Initially, the NTC resisted pressure for the original 1935 

roads scheme to be extended, and concentrated on completing 

the NRB Programme of national roads. In order to respond in 

part to pressures for extensions, certain so-called “Special Roads” 

were constructed to serve areas not well served by rail freight 

facilities. For these roads the NTC bore 70% of the cost, with the 

remainder being met by the provincial road authority concerned.

By the end of March 1961, 25 years after the original fi ve-

year scheme for national roads had been started, some 94% of 

the network of the declared routes had been provided. Th e poor 

The fi rst seven chapters in this series appeared in 
the January/February – August 2014 editions of 
Civil Engineering. 
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rate of progress during the war years, and friction between the 

Board and the provinces had played a signifi cant role in the poor 

progress, as did the continual shortage of adequate funds to meet 

programmed progress in national road construction. 

Up to 1971, the implementing agencies for the national 

road programme were the then four provinces which carried 

out the work in consultation with, and under the direction of, 

experienced inspecting road engineers of the NTC and its chief 

engineer, Mr P A de Villiers. Th is was not an arrangement which 

was very easy to manage or conducive to the interests of the 

development of the national road network. Th ere were various 

reasons for the friction, including major disputes regarding route 

location – the diff erent parties had diff erent interests in this 

regard. An additional infl uence in the generation of friction was 

that, to a large extent, the senior engineers from the fi ve authori-

ties had been colleagues occupying senior military positions in 

engineering units during the war and they did not mince their 

words, having during the war been accustomed to decisive ac-

tion, and not protracted negotiations. For example, the chief en-

gineer of the NTC is reputed to have said of his regular visits to 

the Provincial Roads Engineer of the Cape Province that he went 

to Cape Town for “insultation, not consultation”.

In 1961, a new programme was drawn up incorporating, 

for then, modern road planning philosophy such as double car-

riageways, bypasses around towns and cities and, where justifi ed, 

freeways. On 25 April 1961 the Minister announced an extension 

of the existing programme involving total estimated expenditure 

of R100 million (in 1960 rand values). 

Once again, there was soon a shortage of funds to meet the 

national roads needs of the country. Revenue accruing to the 

National Road Fund was not suffi  cient for the national roads 

system to be rebuilt to the new standards before long stretches 

of the existing road surface started breaking up. Th is meant that 

it was essential for the Commission to pass on to the provinces 

its fi nancial responsibility towards most of the then existing 

system of limited-access national highways which were not part 

of the new planning. But the provinces were loath to accept that 

burden and this placed the Commission in a dilemma. As long as 

the existing, or old network of declared national roads remained, 

the National Road Fund would be encumbered with the cost of 

maintaining a network of deteriorating roads that could not be 

reconstructed on the same alignment to the standard required 

by modern traffi  c at the time. Nor could the existing roads ever 

be abandoned, since virtually every section of national road was 

also serving local traffi  c, and under the legislation in force, the 

Commission was powerless to act without the concurrence of 

the provinces. Unless there were radical changes in government 

policy regarding the provision of roads and the powers of the 

provinces in this respect, the assets of the National Road Fund 

would very quickly be dissipated in rebuilding outmoded roads 

not conforming to a new national road network.

CHANGES TO POLICY
Th e vehicle for these changes of policy on the provision of 

roads was the report of the Commission of Inquiry into the 

Coordination of Transport in South Africa. Th e Commission inter 

alia recommended that, after completion to black-top standard 

of the then accepted national and special roads programme, the 

National Road Fund should be used for the establishment of a new 

national road system for the Republic. Except for those sections 

of the existing national road network planned or constructed as 

freeways, and which would form part of the new national system, 

all existing national and special roads were to be de-declared upon 

completion and provision was to be made to fi nancially assist the 

provincial administrations with the future maintenance of all such 

de-declared national roads. Control in all its facets of national 

roads was in future to be vested in a central organisation.

Th e subsequent 1971 National Road Act (Act 54 of 1971), 

which came into operation on the fi rst day of October 1971, as-

signed the exclusive responsibility for national road planning, 

construction and maintenance of the primary road network to 

the National Transport Commission, a body with the powers of 

an independent road authority,and without the previous reliance 

on the provinces. Th is new Act also enabled the Commission to 

build up its own road engineering capacity vested in the Chief 

Directorate of National Roads in the Department of Transport. 

Th us began two golden decades for the construction of new 

national roads in the country. Th e Chief Directorate of National 

Roads was later, in 1998, commercialised to become the South 

African National Roads Agency (SANRAL).

Th e eventual scheme of national roads on which the 

Commission anticipated spending some R1 250 million (in rand 

values of that time) for the ensuing ten-year period until 1982, was 

in hindsight ambitious, and fi nancial problems were soon encoun-

tered. In less than three years, it became evident that there were no 

prospects of fi nding suffi  cient fi nances to complete the programme. 

Also, the outlook for road transport at that time was one of gloom 

as a result of the so-called fuel crisis and the restrictions intended 

to reduce fuel consumption; at the time the National Road Fund’s 

income was based on a dedicated fuel levy on motor fuel consump-

tion. In April 1974 the Commission abandoned the earlier pro-

gramme in favour of a drastically revised three-year plan. 

A fundamental reassessment of which routes should become 

national routes, as well as of appropriate standards, was thus 

made. It was acknowledged that the roads in this system might 

be of diff erent standards according to the needs of the route. Th e 

national road network represented at the time only 5.4% of all 

roads and 20% of all paved rural roads in the Republic, although 

it carried 40% of all traffi  c. 

THE GOLDEN YEARS OF NEW ROAD BUILDING
Th is period was, notwithstanding fi nancial restrictions, an 

exciting and productive period for road building in the country, 

especially the so-called golden years of new road building 

during the 1970s and 1980s. Despite the permanent shortage of 

funds, judicious planning, both fi nancial and physical, as well as 

careful management, allowed the most essential road needs in 

the national system to be met. Projects such as the Durban and 

Johannesburg ring roads (which were equal to any in the world 

at the time), and full freeway bypasses of most major cities in the 

country, were developed.

During this period up to the 1990s attention was primarily 

focused on national roads in and around the major metropolitan 

areas of the country, particularly on the N3 route between 

Durban and Johannesburg, and the N1 between Cape Town and 

Johannesburg. Th is period also saw major road improvements on 

the N2 from Cape Town to Port Elizabeth along the Cape coast, as 

well as between the Umtamvuna River and Durban.

Th e Garden Route section of the N2 was, however, the setting 

for major confrontation between the NTC and environmental-
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ists. Despite the heat generated in the debate, the roads engineers 

supported the preservation of our natural environment and 

many millions of rands were spent on maintaining as pristine 

an environment as possible on new roads under construction. 

Probably up to R100 million (in rand values of the time) addi-

tional expenditure was incurred, and more in-design changes to 

accommodate environmental concerns. 

Th e period also saw the completion of the Johannesburg Ring 

Road, a major undertaking which was originally planned some 

30 years earlier, as well as the completion during the late eighties 

of the 4 km long Du Toit’s Kloof (now Huguenot) road tunnel at a 

cost in excess of R120 million. Substantial progress was also made 

on sections of the N4 route, and to an extent the N5, thus pro-

viding good road connectivity for the major regions in the country.

Th e period also saw the advent of developments such as:

 ■ Th e growth of the contracting and consulting engineering 

industries

 ■ Th e construction of ring roads and bypasses around cities and 

larger towns

 ■ Modern standards being adopted for roads, and the advent of 

freeways

 ■ Th e development of concrete roads, asphalt-treated bases and 

asphaltic-wearing courses of varying kinds

 ■ Th e concessioning of certain national roads to the private 

sector

 ■ Th e introduction of toll roads to supplement the demands on 

the National Road Fund, enabling many strategic road projects 

to be built, which would otherwise not have been built from 

taxation revenue

 ■ Environmental protection awareness amongst road engineers

 ■ Statistical quality assurance of road construction

 ■ Soil engineering mapping being applied to road design

 ■ Strategic fi nancial planning for roads

 ■ Development of the road network management concept.

Th e period between 1990 and the turn of the century was again 

a period of growing demands, with still declining funds – the 

dedicated National Road’s income had been discontinued by the 

Treasury and replaced by annual appropriations which never met 

needs. Whilst it was necessary to properly maintain the exist-

ing primary road network, a vast growth in demand, in excess 

of 4% per annum, stimulated the need for improvements in the 

road network and for new roads, particularly in the burgeoning 

metropolitan areas.

In the environment of rapid socio-economic develop-

ment and increasing difficulty in financing construction and 

maintenance, it was realised that sound financial planning, 

integrated with realistic physical planning, was essential, and 

it was necessary to redirect the financial planning process to 

one based on supply (rather than demand-led), which would 

be properly integrated and coordinated to make optimum use 

of the limited resources.

Recognising the necessity to provide leadership in strategic 

planning for roads, engineers in the National Roads Division had 

for some years been conducting fundamental research into the 
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fi nancing of roads in South Africa.

Th is began in the early 1980s with a broad overview of the 

salient issues in this fi eld, such as:

 ■ Should road provision be fi nanced by the price or the tax 

route?

 ■ What are the country’s real road needs?

 ■ What sources should be used to acquire the necessary road 

funds?

 ■ How should available funds be best allocated?

A road-needs study for the entire rural road network of South 

Africa indicated a vast backlog of billions of rands in road 

funding, as well as the need to substantially increase annual 

expenditure on roads. Also, an investigation was carried out into 

the desirability of the introduction of toll roads into South Africa 

to assist with the fi nancing of national roads.

THE INTRODUCTION OF TOLL ROADS
Following the report of a Select Committee of Parliament into 

the matter, toll roads were introduced in the South African 

national road network. Th e fi rst toll road pilot project opened in 

1983 on the Garden Route section of the N2 – the Tsitsikamma 

Toll Road. Th is endeavour was successful and during the 

ensuing 20 years has led to major developments in this fi eld. 

From a system of originally exclusive and successful state-run 

toll roads, through a period of attempted privatisation of cer-

tain sections on the N3 and N1 by the companies Tolcon and 

Tollway (which was prevented by political machinations within 

the Tricameral Parliamentary system of the time), to the start 

of private toll road concessions in the early 1990s, toll roads 

have played a signifi cant role in the development of the national 

road system.

During the same period, Tolcon and Tollway (then success-

fully accepted as toll road concessionaires) incurred major road 

building expenditure on the Warden to Villiers section of the N3, 

and the Springs to Krugersdorp road respectively. Th e N1, as a 

freeway, was also completed between Pretoria and Warmbaths, 

involving interesting and innovative construction techniques to 

counter the heaving clay phenomenon.

In 1982 at the request of the NTC, a transport policy study 

commenced. One of the recommendations of the study, which 

was accepted by government, was that the roads function of the 

NTC be assigned to a new Roads Board broadly representative of 

all sectors in the roads industry. Th e new South African Roads 

Board was thus created in 1988.

AN ERA OF NEW STRATEGIES
Th e era of the nineties saw a revised philosophy in the provision 

of primary roads in the country. Whereas previously the accent 

was on handling the traffi  c demand between the main centres 

of the country, and the links to neighbouring states, under the 

infl uence of national transport policy studies in the eighties 

and nineties, a new strategy emerged. Th is new strategy was 

directed towards the promotion of the development of export-

related freight movements both locally and internationally, and 
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also towards improving mobility in metropolitan areas. Th e 

necessity for effi  cient and safe linkages between the main towns 

and cities of the country did not diminish, but merely assumed 

a lesser priority.

Further features of this era were the involvement of central 

government in low-volume road provision and the development 

of emerging contractors. Th is latter endeavour is promoted 

through the requirement that a percentage of the work of all 

large construction and maintenance projects be entrusted to 

small emerging contractors.

A COMMERCIALISATION APPROACH
Th e commercialisation approach towards the provision of 

primary roads had also seen the growth of road provision con-

cessions to the private sector. Whereas the original Tolcon and 

Tollway concessions were primarily intended for a very limited 

period, because of the inability until 1996 to obtain enabling 

legislation, the new approach embraced long-term (20 years or 

more) concessions for the fi nancing, construction and operation 

of sections of national roads.

The first such project (with a less stringent risk profile 

for the concessionaire than the next three concessions) was 

for the section of the N1 route between the then towns of 

Warmbaths and Pietersburg (now Bela-Bela and Polokwane 

respectively). A further three concessions were awarded 

during the 1990s as follows:

 ■ An eastward road linking the primary industrial area in 

South Africa (Johannesburg) with the port of Maputo in 

Mozambique, which formed the cornerstone of the Maputo 

Development Corridor;

 ■ A westward road linking the same industrial area with, 

eventually, the port of Walvis Bay in Namibia and traversing 

Botswana and Namibia (although the portion through 

Botswana and Namibia does not form part of the concession 

for the so-called Platinum Toll Road); and 

 ■ A road linking Johannesburg, South Africa’s industrial 

heartland, with its major port, Durban, 650 km southeast of 

Johannesburg. Th is national route (N3) is by far South Africa’s 

primary motor vehicle and freight corridor and probably car-

ries in excess of 60% of rural freight tonnage conveyed in South 

Africa (excluding bulk iron ore and coal movements).

In 1998 the National Roads Agency, formed out of the 

Chief Directorate, National Roads, in the Department of 

Transport, was created as an implementing agency for na-

tional roads answerable to the Minister and Department 

of Transport. Starting off with some 7 000 km of national 

roads under its control it has expanded its network to some 

20 000 km in extent – a very similar network to the national 

road network during the period of the fifties to the eighties, 

before a large part of the network was de-declared as na-

tional roads and taken over by the provincial authorities 

during the nineties. This network parallels to a large extent 

the 1971 network of the national and special roads, though, 

of course with considerably different standards. This prob-

ably reflects the fact that from being a developing network in 

the first part of the 20th century, the primary road network 

of South Africa, as we enter the 21st century, is now a mature 

one. Attention in the future will thus need to be devoted to 

ensuring, by whatever administrative arrangement, that the 

necessary capacity and structural upgrading keeps pace with 

demand. It is unlikely that any significant new greenfields 

national road in a remote location will be built for the fore-

seeable future; such a possibility is left to future generations 

to consider and implement.

Th e national road network, at the start of the 21st century, 

remains a bright star in South Africa’s transport infrastructure, 

and as described above, is the result of sound engineering by 

many hundreds, if not thousands of competent road engineers, 

from both the public and the private sectors during the pre-

ceding half century or so. 

The commercialisation approach towards the 

provision of primary roads had also seen the 

growth of road provision concessions to the 

private sector. Whereas the original Tolcon and 

Tollway concessions were primarily intended for 

a very limited period, because of the inability 

until 1996 to obtain enabling legislation, the new 

approach embraced long-term (20 years or more) 

concessions for the fi nancing, construction and 

operation of sections of national roads.

Civillain by Jonah Ptak
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INTRODUCTION
In this article reference will generally be 

made to the provisions of the FIDIC Red 

Book 19993 and the SAICE GCC 20104 

standard form conditions of contract5.

Th e article will focus on standing DBs 

rather than ad hoc DBs6 as ad hoc DBs are 

akin to adjudication and therefore do not 

have the advantages and distinguishing 

features of a standing DB7. Also, the inter-

national trends in connection with DBs 

are to specify standing DBs.

THE CONTRACT, AGREEMENT
AND RULES
It was stated in the introductory article8 on 

DBs, that the DB is a creature of contract. 

Accordingly the contract includes the provi-

sions which govern the DB appointment, 

termination, obligations, remuneration, 

powers and procedures and also the employ-

er’s and contractor’s obligations. Th e DB also 

derives its jurisdiction from the contract.

Th e FIDIC DB provisions are con-

tained in Sub-Clauses 20.2 and 20.4 of 

the Conditions of Contract, the General 

Conditions of Dispute Adjudication 

Agreement (CGDAA) is contained in an 

appendix, and the Procedural Rules (PR) 

annexed thereto. Sub-Clauses 20.2 and 

20.4 deal with the DB appointment and 

referral of disputes to the DB. Th e CGDAA 

deals with matters such as warranties by 

the DB, obligations of the DB and the par-

This is the second in a series of articles on Dispute Boards1 (DBs) 
and is Part 1 on the operation of DBs. It describes the operation of 
a DB, dealing with the appointment of DB members, composition of 
a DB, remuneration and termination. Site visits, informal advice and 
opinions, formal referral of disputes, hearings, DB decisions and 
the avoidance role of DBs will be dealt with in future articles. The 
fi rst introductory article in this series, appeared in the August 2014 
edition of Civil Engineering2.
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ties, payment, termination of the DB, con-

fi dentiality and liability of the DB mem-

bers, default of a member and disputes 

with the DB. Th e PR deals with site visits, 

documents to be furnished to the DB, 

hearings, power of the DB as to procedure, 

and conduct of the DB and the parties.

Th e GCC DB provisions are contained 

in Clauses 10.5 and 10.6 of the GCC and 

the Adjudication Board Rules (ABR) in an 

annexure to the GCC. Clauses 10.5 and 10.6 

deal with the time for appointment of the DB 

and disagreement with the DB decision. Th e 

ABR deals with appointment and establish-

ment of the DB, ad hoc and standing adjudi-

cation procedures, site visits and meetings, 

duties of the DB and the parties, referral of a 

dispute, conduct by the DB and the parties, 

DB decisions, representation, confi dentiality 

and liability of the DB members.

APPOINTMENT AND TERMINATION

Appointment process

Th e DB members may be named in the 

construction contract or selected soon 

after the contract is signed. 

Typically one member is nominated 

by the employer and one member by 

the contractor, with the parties then 

agreeing on the third member, following 

consultation with the other two members. 

Another method of selection is for the 

parties to agree on the chairman, who 

then works with the parties to select 

and appoint the other DB members. To 

increase the credibility of the DB opinions 

and recommendations (in the case of a 

DRB9) and so facilitate its acceptance, it 

is important that there is a right of rea-

sonable objection over the other party’s 

nomination.

Th e third member could also be 

the chairman or the chairman could be 

elected from the three members by the 

parties or by the two members.

An appointing authority is generally 

also specifi ed in the contract in the event 

of failure to agree on the DB member(s).

Th e ICC International Court of 

Arbitration has previously declared its 

willingness to assist in the appointment 

of members of DBs when called upon to 

do so. Th ey would charge a fee for making 

such appointments, as they would when 

appointing arbitrators for ad hoc arbitra-

tions. In South Africa, the South African 

Institution of Civil Engineering (SAICE) 

and the Association of Arbitrators 

(Southern Africa) are often named in the 

contract as appointing authorities.

Th e TCCP of UTRC10 points out that 

DB members, employers and contractors 

must understand that an individual DB 

member is not the representative of the 

party that nominated him/her or any 

party for that matter. Th e entire board 

must function as an objective, impartial, 

and independent body at all times.

Often prospective DB members are 

required to provide a disclosure state-

ment for consideration by the parties 

before appointment. 

Following selection of the DB, the 

parties and DB members enter into a 

tri-partheid agreement, which typically 

includes an adjudication agreement and 

associated procedural rules.

Time of appointment and duration

Th e standing DB is organised at the 
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commencement of the contract. Th e 

members are provided with the contract 

documents, and familiarise themselves 

with the project procedures and project 

participants. GCC 2010 provides for ap-

pointment of the DB within 56 days of the 

commencement date. For FIDIC Red Book 

contracts it is not uncommon to include a 

similar period in the Appendix to Tender.

An early appointment is imperative and 

the DB should exist throughout the duration 

of the contract. Shadbolt says that this is a 

feature that distinguishes DBs from most 

other forms of ADR11. Membership should 

also be for the duration of the contract. An 

obvious advantage is for the DB to be “in at 

the ground fl oor” and also have continuity. 

Th e diffi  culties of ex post facto determina-

tions are thus avoided, particularly the task 

of reconstructing historical events. Some 

lending institutions even include provision 

in their loan agreements whereby funds are 

suspended until the DB has been appointed 

and has commenced its programme of 

regular site visits to the project. 

Termination

Th e FIDIC Red Book 1999 provides that 

the appointment of any member may be 

terminated by mutual agreement of both 

parties, but not by the employer or the 

contractor acting alone. Unless otherwise 

agreed by both parties, the appointment 

of the DB (including each member) shall 

expire when the discharge12 has become 

eff ective. A member may resign, the 

employer and the contractor may jointly 

terminate a member’s appointment for 

breach of the dispute adjudication agree-

ment or a member may terminate for 

breach by the employer or the contractor 

of the dispute adjudication agreement. 

Th e GCC 2010 DB members serve for 

“the duration of the Adjudication Board 

proceedings”. Th e parties may at any time, 

without cause, jointly terminate the adju-

dication agreement with the DB members. 

It also provides that the DB duties shall 

end upon the DB members receiving no-

tice from the parties of their joint decision 

to disband the DB.

COMPOSITION
A DB typically consists of three members, 

one being the chairman. On smaller value 

contracts which are also not complex, a 

one-person DB is not uncommon. Both 

the World Bank and the FIDIC conditions 

encourage one-man boards for smaller 

contracts.

Th e FIDIC Red Book 1999 provides for 

one or three “suitably qualifi ed” members, 

the specifi c requirements to be stated in 

the Appendix to Tender. 

Th e GCC 2010 provides for the DB to 

consist of the number of members stated 

in the contract data.

It is not uncommon on large multiple 

contract projects for more than three 

members to be provided for. For example, 

a multiple contract DB can be used 

where one employer procures a range of 

contracts within a project, involving a 

number of diff erent contractors:

 ■ On the Channel Tunnel a DRB of fi ve 

persons was used. While all fi ve mem-

bers hear disputes, the recommenda-

tion was made by the chairman and two 

members chosen for their particular 

expertise relating to the dispute under 

consideration.

 ■ On the new Hong Kong airport the DRG 

(Disputes Review Group) consisted of 

seven members plus a convenor. Panels 

of one or three members were selected 

from the DRG depending on the nature 

and complexity of the dispute.

 ■ Th e Boston Big Dig project had a three-

member panel for each contract, with 

members having disciplinary-specifi c 

expertise and dispute resolution experi-

ence. Terms were ten years for panel 

members and fi fteen for the chairmen. 

 ■ For the development of the Coega IDZ 

in South Africa, the employer used a DB 

panel approach across a wide spectrum 

of small and large infrastructure engi-

neering contracts. DB member(s) would 

then be drawn from the fi ve- or six-

person panel, the particular expertise of 

the delegated member(s) being matched 

to the nature of each specifi c dispute 

as it arose. Th is spread the benefi ts of a 

DB to small-value contracts without the 

relatively high cost of a dedicated board 

specifi cally attached to each. 

 ■ Th e DB process was adapted for the 

London Olympics with separate panels 

of dispute avoiders and adjudicators 

being established.

 ■ For the Forth Crossing in Scotland a 

fi ve-person standing DB was used.

Also, the DB may have jurisdiction over 

technical and funding matters or sepa-

rate DBs may be appointed on the same 

project with diff erent jurisdictions. For 

example, for the Vasco da Gama Bridge 

over the Tagus River, the Channel Tunnel 

Rail Link and Docklands Light Railway 

Extension to Lewisham projects, two 

panels were established on each project 

– one a technical panel comprising engi-

neers, and one a fi nance panel comprising 

accountants and fi nanciers.

However, some objections have been 

raised against the multi-DB concept, 

stating the following as some of the disad-

vantages:

 ■ Th e parties may disagree on which DB 

to consult.

 ■ Each specialist may attempt to show 

that his fi eld of expertise prevails over 

the other and may neglect the other 

disciplines such as fi nancial, technical 

and contractual.

 ■ A DB of more than three members is 

more costly and more diffi  cult to co-

ordinate.

Th e advantages of multiple contract DBs 

include:

 ■ Being able to take an overall view and 

ascertaining how problems are dealt 

with by various parties on diff erent 

contracts.

 ■ Being able to infl uence the dispute 

avoidance and resolution landscape 

over all the contracts.

 ■ A uniform approach to common issues 

would reduce confl ict.

 ■ Lower cost than that of separate DBs 

for each contract on the project.

MEMBER QUALIFICATIONS 
AND QUALITIES
The critical element in the DB process is 

the selection of its members. It has been 

suggested that the procedure depends 

for its success on, among other things, 

the parties’ confidence in the agreed 

members and their personal and profes-

sional qualities.

Th e DB needs to be depended on to 

be objective and impartial. Th e members 

must be, and must be perceived to be, fair, 

impartial and objective. Accordingly:

 ■ Th e DB members must not have a con-

fl ict of interest.

 ■ Prospective members must make 

full disclosure of any (past or pre-

sent) involvement with the project, 

employer, engineer, contractor, joint 

venture members of the contractor 

and engineer, as well as close personal 

relationships.

Th ey also need to be experienced and 

respected by the employer and contractor, 

and must have their complete confi dence. 

Th e DB acts as a team and as such should 

exhibit a balance of experience and pro-

fessional expertise.
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In construction projects, the majority of 

issues brought to the attention of a DB have 

a technical content. In such cases, a member 

with little or no understanding of such mat-

ters may fail to appreciate the extent of the 

dispute and may thus be unable to contribute 

to the proceedings. Also, as much of the 

work of a DB is dispute avoidance13, those 

with practical experience in the construction 

industry are of great benefi t to the DB.

Desirable experience and attributes of 

the DB have been suggested to include:

 ■ Competences in project management, 

technical, fi nancial, procedural and 

legal aspects

 ■ Being conversant with other dispute 

mechanisms, such as arbitration, me-

diation and adjudication

 ■ Human qualities such as being open-

minded to diff erent mentalities, and to 

negotiation, and having a capacity for 

listening 

 ■ Assessment of project risks and conse-

quences 

 ■ Experience in the type of construction 

involved on the project and the related 

engineering principles

 ■ Experience in cost and scheduling con-

siderations relevant to the project

 ■ Experience in interpretation of contract 

documents and claims analysis

 ■ Experience of at least one member in 

the construction activities most likely 

to cause problems

■ An understanding of the employer’s 

and the contractor’s perspective of 

construction

 ■ Strong organisational skills and the 

ability to conduct complicated hearings 

are expected of the third member (and 

chairman)

 ■ Capability for harmonious relationships 

and mutual trust

 ■ Decisiveness without being domineering

 ■ Ability to be a team player

 ■ Courage of their convictions

 ■ Dedication and commitment to the ob-

jectives and principles of the DB process.

DB members must also be available at 

reasonably short notice to review dispute 

submissions, convene hearings and pre-

pare decisions. Th e FIDIC Red Book 1999 

requires DB members to be available on 

28 days' notice for site visits and hearings. 

Th e GCC 2010 by implication requires DB 

members to be available within 28 days 

of the event giving rise to adjudication 

having arisen, to receive the referring 

party’s submission.

COSTS AND REMUNERATION
It is generally the norm that the cost of a 

DB is shared equally by the contracting 

parties, but exceptions exist. For example, 

on the Coega IDZ the DB was directly 

paid for by the employer. 

Th e relevant tri-partheid agreement 

between the parties and the member 

would defi ne the specifi c method of pay-

ment, while the general adjudication con-

ditions defi ne the scope of such payments. 

For standing DBs the common arrange-

ments are as follows:

 ■ A monthly retainer14 for becoming and 

remaining conversant with project 

development, offi  ce and overhead ex-

penses and all other necessary services 

not specifi cally stated

 ■ A daily fee for attendance at site meet-

ings, conducting hearings and travel 

time
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ENDING EROSION
Technicrete

Suitable for: Specially designed:

www.technicrete.co.za

paving | mining | masonry | roof tiles | erosion protection 
retaining walls | drainage | kerbs | precast products

 ■ An hourly rate for reading submissions 

and preparing decisions. 

Following issue of the Taking-Over 

Certifi cate for the whole of the works, the 

retainer fee is reduced by 50%.

NOTES
1. A generic term denoting various types 

of dispute boards.

2. Van Langelaar, A 2014. Dispute 

Boards – An Introduction. Civil 

Engineering: Magazine of the 

South African Institution of Civil 

Engineering, 22(7):72–73.

3. International Federation of 

Consulting Engineers (FIDIC) 

(1999) Conditions of Contract for 

Construction. Lausanne: FIDIC.

4. South African Institution of Civil 

Engineering (SAICE) (2010) General 

Conditions of Contract for construc-

tion works, 2nd ed. Midrand: SAICE.

5. Th e FIDIC Red Book refers to a 

Dispute Adjudication Board and GCC 

2010 to an Adjudication Board. Th e 

generic term Dispute Boards (DB) will 

be used for ease of reference.

6. A DB which is only called on when 

a dispute has arisen and the matter 

is to be referred to adjudication. Th e 

ad hoc DB may be appointed at the 

outset or once the dispute has arisen, 

subject to the provisions of the 

relevant contract.

7. Van Langelaar, A 2014. Dispute 

Boards – An Introduction. Civil 

Engineering: Magazine of the 

South African Institution of Civil 

Engineering, 22(7):72–73.

8. Ibid.

9. Dispute Review Board.

10. Technical Committee on Contracting 

Practices of the Underground 

Technology Research Council.

11. Another feature is that of dispute 

avoidance (see Notes 2 & 7 above).

12. A document which confirms that the 

total of the final statement repre-

sents full and final settlement of all 

moneys due.

13. To be dealt with in future articles.

14. In FIDIC Red Book 1999 contracts 

this provides for being available on 28 

days’ notice.
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The critical element in the 

DB process is the selection 

of its members. It has been 

suggested that the procedure 

depends for its success on, 

among other things, the parties’ 

confi dence in the agreed 

members and their personal 

and professional qualities.

The DB needs to be depended 

on to be objective and impartial. 

The members must be, and 

must be perceived to be, fair, 

impartial and objective.
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M A R K E T  C O N T R I B U T I O N

MAMMOTH CULVERTS, manufactured by Aveng 

Manufacturing Infraset, have been used for the rehabilita-

tion of a corrugated metal pipe which collapsed under André 

Greyvenstein Road near Gauteng’s OR Tambo International 

Airport in November last year.

Th e channel had been gradually eroded over decades by 

chemical and other industrial effl  uent, and the whole section col-

lapsed during some particularly heavy rainfall in November.

Ndodana Consulting Engineers was appointed by the 

Ekurhuleni Metropolitan Municipality to design the new culvert, 

and a decision was taken to widen and deepen the stormwater 

channel to cope with an anticipated increase in fl ooding incidents. 

According to Coenraad Groenewald, technical marketing 

manager of the construction products division of Aveng 

Manufacturing Infraset, one design option had been to construct 

the culvert using in-situ concrete. Th is route would indeed have 

been chosen had the mammoth culverts not existed. 

“However, given that this was a public road which needed to 

be reopened as soon as possible, opting for a precast concrete 

solution made more sense. In fact, one-and-a-half months of con-

struction time was saved by using the mammoth culverts, which 

were supplied from our Brakpan factory.”

Weighing 12.8 tons apiece and reinforced with 600 kg of rebar, 

the culverts stand 3.5 m tall, and are 5.3 m wide and 1.0 m deep.

Excavation work began in March this year after wayleaves 

had been granted by Sasol, Eskom, Telkom and Neotel. A total 

of 32 culverts were delivered by fl atbed trucks and lowered into 

position by a mobile crane onto a concrete platform measuring 

35 m x 6 m. Th e platform was constructed with 500 mm of dump 

rock, two 150 mm layers of G7, a 50 mm layer of blinding, and 

350 mm of reinforced concrete. 

Mammoth culverts used for 
stormwater channel rehabilitation

The collapsed road above the stormwater channel on André 
Greyvenstein Road near the OR Tambo International Airport
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Concrete wing walls were attached to the fi rst culvert using 

in-situ concrete, and the culverts were waterproofed using a normal 

concrete grout. Sub-soil drainage pipes were installed on the outside 

of the two culvert walls to prevent water build-up under the road. 

Once the concrete work had been completed the culverts 

were covered with G7 material and then compacted. Some areas 

were too narrow for the compacting equipment, and in these 

instances soilcrete was used as an alternative fi lling material.

Groenewald concludes by saying that the André 

Greyvenstein rehabilitation project has opened up new oppor-

tunities for faster and more economical construction of large 

stormwater culverts.

 INFO

Coenraad Groenewald

Aveng Manufacturing Infraset

+27 11 876 5100

The mammoth culverts, manufactured by Aveng Manufacturing 
Infraset, had to be delivered to site on a fl atbed truck

One of the mammoth culverts being lowered into position

The installed culverts prior to covering with 
G7 material and resurfacing the road

The entrance to the newly constructed channel showing the wing walls
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M A R K E T  C O N T R I B U T I O N

B-BBEE is a controversial subject. Some see it as a necessary 

process in the normalisation of our country, while others 

believe it is a blunt tool which until now has benefi ted only a 

fortunate few. Very few people are neutral on the subject. In a 

refreshing example, Cargo Carriers and Lafarge have concluded 

a deal which supports the real spirit of the concept. And in-

novative thinking is at the heart of the solution. In a logistics 

industry where optimisation, and high levels of SHEQ* and 

critical mass are often required to manage productivity up, and 

costs and risk down, these two organisations have found a way 

to create a safe and value-creating gap without sacrifi cing the 

aforementioned holy grails.

Since 2003, Cargo Carriers have been introducing the 

concept of owner-drivers to contracts where opportunities of 

creating enterprises that could fl ourish under their guidance, 

presented themselves. And this guidance is by no mean paternal-

istic. Cargo Carriers source the business opportunity, provide the 

benefi ts of the management systems that they use in their own 

business, and then allow these businesses to fl ourish with men-

torship and training, to a point where they are self-suffi  cient.

Th us the owner-drivers are not subject to the same risks and 

failure rates as stand-alone new businesses. Th e most recent of 

these owner-driver schemes started discussions in 2012, where 

Lafarge saw an opportunity to develop an empowered enterprise 

which would also result in an increase in the volume of their 

bagged cement products in the Free State, Northern Cape and 

North West Province. As an existing customer of Cargo Carriers 

they approached the company to help them set up an enterprise 

development initiative.

“Th is is a slightly diff erent version of our owner-driver 

scheme, because up until this contract with Lafarge, owner-

drivers were contracted directly to us with a service agreement 

– we assisted them with everything and we could then claim for 

preferential procurement and enterprise development. In this 

instance the owner-drivers are contracted directly to Lafarge and 

Lafarge benefi ts from the B-BBEE benefi ts of the scheme,” says 

John Sprenger, Cargo Carriers’ Owner-Driver Manager.

Cargo Carriers appointed the owner-drivers from within 

their own company to ensure that the drivers had the right 

qualifi cations. Th e drivers also underwent intensive training 

covering contractual issues, operating parameters, accounting 

matters, budgeting principles, business management and com-

munication. One of the key conditions for participating in 

the scheme is the requirement to comply at all times with the 

rigorous Lafarge South Africa safety standards for driving and 

maintenance of the vehicles. 

To further increase their B-BBEE rating, the owner-drivers 

appointed black female partners. Because of this structuring, 

Lafarge can now claim at three diff erent B-BBEE levels – at the 

overall level, at the EME/QSE level, and at a black female share-

holding level. Th is example of cooperation between Lafarge, 

Cargo Carriers and the team of owner-drivers has no losers.   

“We believe our owner-driver scheme is a win-win initia-

tive. It is about a continuing partnership where the drivers are 

empowered to determine their own success and future, while at 

the same time leading to increased productivity and enhanced 

service levels,” says Tim Nelson, Lafarge Cement’s Supply 

Chain Manager. 

With the owner-driver scheme and its evolution to suit the 

specifi c needs of Lafarge, Cargo Carriers proves that providing 

innovative supply chain solutions can go beyond the obvious 

areas of application to deliver value to their customers in other 

areas, such as B-BBEE solutions within the transport and logis-

tics industry. Th e results are truly transformative.

*SHEQ = Safety, Health, Environmental, Quality

 INFO

Elmarie Ollewagen

Business Development & 

Communications Manager

Cargo Carriers Ltd

+27 11 485 8768

elmarie@cargocarriers.co.za

Cargo CarriersCargo Carriers  
– where innovation meets B-BBEE– where innovation meets B-BBEE
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ENGINEERING PROFESSIONALS tend to be labelled as 

poor communicators. Th e American Society of Civil Engineers 

(ASCE) has, for example, deemed it important enough to list 

communication as one of the 24 Professional Outcomes, or 

Prerequisites for the Engineer of 2025. ASCE considers it as one 

of the ‘hard’ skills for engineers to master, in contrast to tech-

nical skills such as mathematics, which is now labelled a soft skill 

– for some at least.

Communication is often an elusive term and comes in many 

forms and guises, from the printed word and verbal communi-

cation to the less obvious, as in the form of clothing and body 

posture, but ultimately it is a survival tool, and as engineering 

practitioners we need to understand and know what communica-

tion entails.  

A new book, Communication for Engineers (mainly aimed 

at honing communication skills to improve the employability of 

students and to enhance their performance in the workplace), does 

just that and provides a potent and powerful message. Th is 600-

page book, in a step-by-step format, and with its accompanying 

DVD, provides an in-depth and thorough look at the subject. It 

covers all aspects of communication that engineering practitioners 

deal with on a daily basis – everything from barriers to communi-

cation all the way to cross-cultural issues, listening and speaking, 

presentation strategies, technical writing, reports, research papers 

and much more.

It is certainly not meant for bedtime reading, and neither will it 

appeal to somebody looking for a couple of instant solutions in the 

form that current generations favour. It can, however, be recom-

mended for in-depth studies and comes with exercises and ways to 

practise what has been learned, and could certainly form the basis 

for a course on communication. 

In our current world of over-exposure to media and messages 

of all sorts, this sober view of what communication should look like 

and be, is to be welcomed. In terms of what is currently deemed 

to be communication by many students in engineering, this book 

should be a wake-up call and a must-read, since the many forms of 

communication are not well understood by most people. 

Th is book is certainly a worthy addition to any person’s library, 

but should not stay on the shelf, as it is a guide to what could be a 

mind-changing journey.

Eng David Botha
david.botha@route2.co.za 

Communication for Engineers 
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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

Obituary
Vincent Granger

EARLY LIFE
Emeritus Professor Vincent Louis Granger, the fi rst permanent 

Dean of the Faculty of Engineering at the University of Cape Town 

(UCT), passed away in Somerset West at the end of 2013 at the re-

markable age of 96.

Born in Rondebosch on 17 September 1917, Vincent studied 

civil engineering at the University of Cape Town, graduating in 1938 

with a BSc (Engineering) in civil engineering with a fi rst-class for 

his thesis. Th e next year he joined the Cape Town City Engineers 

Department. However, within months World War II began. 

Vincent enlisted with the 3rd Field Company South African 

Engineers Corps in 1940 and, holding the rank of Corporal, was 

sent to East Africa on active service. Commissioned as an offi  cer 

in 1941, he qualifi ed as a diver and worked on coastal defenses 

and Robben Island harbour. In 1942 he was posted to Egypt and, 

in 1943, was seconded to the Royal Engineers where he travelled 

through North Africa with the British 6th Armoured Division. 

He took part in the fi nal battle for Cassino, and the subse-

quent advance through Italy until the end of the war in Europe 

in May 1945. During this time, his duties mainly involved recces, 

mine and booby-trap clearance, and road and bridge building. It 

was then that he sustained a serious back injury when his scout 

car left the road in a blackout, and tumbled down a steep slope. 

As a result, for a few years after the war he was unable to walk 

without crutches, and he never fully recovered.

In 1941 he married Estelle Baumgarten, a BA student whom 

he had met at the Fresher Social in Jameson Hall during his second 

year of studies, and in 1942 their daughter Rosemary-Ann was born 

followed by son John David in 1946.

After the war ended, Vincent returned to the City Engineer’s 

Department. While working as the Resident Engineer on the Cape 

Flats (including the development of Epping Industrial Estate), he did 

part-time study and laboratory work at UCT, and in 1949 he was 

awarded his PhD – only the second time this degree was awarded 

by the Engineering Faculty. In 1950 he was promoted to District 

Engineer for the Cape Town southern suburbs.

SOUTHERN RHODESIA
Th e following year, the family emigrated to Southern Rhodesia 

(now Zimbabwe), where after a spell as Senior Engineer of the 

National Building and Housing Board, he established a consulting 

practice, mainly in the fi elds of structural foundations, roads, 

sewers and airfi elds. 

This work took him through all the countries of the then 

Federation of Rhodesia and Nyasaland (now Zimbabwe, 

Zambia and Malawi), as well as Mozambique. Some of his 

notable projects during this time were 200 km of roads; 

several bridges, including five pre-stressed concrete bridges; 

Thornhill Airport in Gwelo (now Gweru), designing the then 

longest runway in Central Africa; alterations to Salisbury (now 

Harare) Airport including extending its runways; and town-

ship infrastructure. He was also the foundation consultant 

for several multi-storey buildings in Salisbury, and for the 

foundations for the Umtali Oil Refinery and the Beira-Feruka 

Oil Pipeline.

Concurrent to the above, in 1952, Vincent founded the fi rst 

private sector materials testing laboratory in the region. Th e labo-

ratory undertook a very wide range of testing and research, in-

cluding road failures, soil and site investigations, and much of the 

local testing for the Kariba hydroelectric scheme. He also qualifi ed 

as a pilot so that he could more effi  ciently visit construction sites 

throughout the country.

AN ACKNOWLEDGED EXPERT
Vincent’s specialist fields were the proportioning and work-

ability of concrete, and soil mechanics and foundation 

engineering. He published widely and was an acknowledged 

expert on the soils of Central Africa, a subject upon which he 

delivered many papers at conferences in southern Africa and 

abroad. He was a Member or Fellow of many professional and 

advisory bodies in Rhodesia, South Africa and the UK, and 

there is evidence that he was involved in drafting an SABS 

specification for aggregates.
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In 1962 Vincent was appointed Scientifi c Advisor to the 

Southern Rhodesian Government, reporting directly to the Prime 

Minister (initially Winston Field, then Ian Smith). He was respon-

sible for planning industrial, scientifi c and research policy, coor-

dinating scientifi c and technical educational eff ort, and assessing 

Rhodesia’s engineering needs. He also dealt with housing policy and 

fi nancing, as well as the technological aspects of township planning. 

He was the inaugural chairman of the National Housing Advisory 

Council of Rhodesia, a body representing all local authorities, central 

government, and industrial and commercial interests. 

In November 1964 he returned to the Cape Town City 

Engineers Department to become one of the two Senior Assistant 

City Engineers – the immediate deputies to Dr Solly Morris, City 

Engineer. Here he was responsible for all Works and Construction 

Branches and Parks and Forests which had a total staff  of about 

10 000. During this time, the city and surroundings were expanding 

rapidly, and required major developments in roads and water supply. 

NEW CHALLENGES
In 1972 Vincent left the City Council to take up the newly created 

post of full-time Dean of the Faculty of Engineering at UCT. His 

challenge was to integrate its various departments into a cohesive 

School of Engineering, providing a common vision to ensure that 

engineering education kept pace with the changing needs of South 

Africa’s development. Backed by research of practices at leading in-

stitutions abroad, for the next ten years he grappled with issues still 

familiar today, including academic workloads, departmental sizes, 

and course spread and content. He was progressive in his approach, 

striving for less formal instruction and for the expansion of educa-

tional technology, with greater use of projects and design to bring 

out the students’ latent abilities and to encourage independent study, 

analytical skills, economic awareness and critical faculties. 

In 1974 he took a group of 30 students to England on a tour 

which exposed them to a wide range of construction, manufac-

turing and research establishments. In 1976, he spent his sabbatical 

year in England studying major engineering projects and investi-

gating the organisation of engineering education at leading British 

universities. 

In-between his Deanship duties, he lectured postgraduate 

courses on concrete technology.

He served as chair of the CSIR’s Western Cape Building 

Research Advisory Committee, and his 1979 appointment by the 

State President to the Council of the CSIR was, he considered, the 

greatest distinction in his working life.

For the period 1980–1982 he was President of the South African 

District of the Institution of Municipal Engineers, and he also served 

for a spell on the Council of the University of Cape Town.

In 1982 he retired from UCT, but continued consulting work 

for a short while after that. Five years later, he and Estelle moved to 

Helderberg Retirement Village in Somerset West, where she passed 

away in 2005. 

GIVING BACK
Having during the war sustained the back injury mentioned above, 

the St Giles Association for the Physically Handicapped was a 

cause always close to his heart. His Honorary Life Presidency of the 

Association was granted in recognition of his fundraising and other 

forms of support over three decades. He was also a Western Cape 

trustee of Cheshire Homes and an Executive Committee member of 

the Cape Cripple Care Association.

Prof Granger is survived by his daughter Rosemary Kahn, son 

David Granger, four grandchildren and one great-granddaughter. 

Compiled by David Granger with assistance from Kevin Wall 

Vincent around 1983 with wife Estelle, son David,
granddaughter Nicki and daughter-in-law Lesley

Vincent (far right) pondering on site with colleagues; this photo 
dates from his time in the then Rhodesia (1950s and early 1960s)
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YOUNG MEMBERS’ PAGES Think more.
Be more.

Thought Campaign

BEGINNINGS 
Makotsene was born in Qeme, Ha-Mohasoa, 

in Lesotho, and grew up in the township of 

Temba in Hammanskraal, Pretoria. In these 

surroundings she keenly observed the lives 

of those around her and from these environs 

sprang thoughts of sustainability and of 

improving the lives of others. 

When the time then came for her to 

choose a career, there was no doubt as 

to what to study. She says: “I chose en-

gineering because I enjoy improving my 

environment. In essence, engineering is 

what you do for the development of others 

– it enables other people to do things. 

Something as simple as bringing water 

to communities may enable someone 

to become president one day, and as an 

engineer I have the ability to contribute to 

development and progress.” 

In 2004 this spirited people’s person 

enrolled for a BSc (Civil Engineering) at 

the University of Cape Town where she 

worked hard, always keeping her end goal in 

mind – to make a diff erence to people’s lives 

through the provision of essential services. 

She smiles as she recounts her ap-

proach to university tasks: “Back then I was 

the ‘hippy’ in my class, because I focused 

more often than not on the people aspect 

and the motivation behind a project, some-

times more than the technical aspects. I’ve 

carried this through intentionally to the 

projects I work on – I look fi rst to people’s 

needs and where they are going, and then 

how a design can help; civil engineering 

truly is people – it impacts people directly 

and that’s what I love." 

After graduating from UCT in 2008 

she went to work off  her HHO Africa 

student bursary at the company’s Cape 

Town offi  ces as a graduate-in-training, 

where she spent two years in its Traffi  c 

and Transportation Division. Here she was 

involved in Cape Town’s BRT project in the 

Atlantis and Table View area for Phase 1 of 

the Integrated Rapid Transit (IRT) system, 

trunk and feeder route network.

Looking for diff erent challenges, in 

2011 she transferred to HHO Africa’s 

Johannesburg offi  ce where she currently 

works in its Roads and Civils Division. 

Here, her display of capability and 

competency saw her being appointed 

as the project lead designer entrusted 

with the geometric road design, contract 

documentation and site supervision for 

the rehabilitation of various roads in 

Newclare as part of the Rea Vaya Bus 

Rapid Transport Project.  

In August 2014, a delighted 
Makotsene Makgalemele, an 

active and dedicated SAICE Young 
Members Panel member and 

Women in Engineering volunteer, 
received CESA’s 2014 Young 
Engineer of the Year award in 

recognition of her achievements 
and contribution to the industry. 

In this article we learn more 
about Makotsene’s journey, her 

involvement with industry and her 
commitment to sustainability.

A beaming Makotsene after having received CESA’s 2014 Young Engineer of the Year award 
from CESA President Abe Thela (right) and Kenosi Mokolobate (left) of ACSA 

YMP member shines  
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In March 2014, in recognition of her 

achievements and contributions to HHO 

Africa, Makotsene was promoted to the 

position of Principal Engineer, as well as an 

empowerment shareholder of the company.

GREATER GROWTH FOR THE
SAICE YMP 
Considerate and outgoing, Makotsene 

recognises the need to focus on what 

matters. “I’ve always been careful to spend 

my time and energy on things which I 

believe in and which are meaningful, even 

if the intermediary steps may not be to 

my liking. Th ere’ll always be things you 

don’t like to do, but these will lead you to 

achieving a greater goal.” 

Passionate about the industry’s youth 

development, she actively participates in 

many of the industry’s organisations, in-

cluding HHO Africa’s Young Professionals 

Forum (YPF), to facilitate the growth that 

is needed for younger engineering prac-

titioners to become industry giants for 

South Africa’s benefi t. 

An active participant and driver in 

SAICE’s Young Members Panel (YMP) 

outreach activities since fi rst joining 

SAICE in 2005 as a student member, 

Makotsene is looking forward to using 

and exploiting the CESA (Consulting 

Engineers South Africa) Young Engineer 

of the Year opportunity as much as pos-

sible, and believes in the power of the in-

dustry to make changes that will alter the 

landscape of South Africa’s people. “As 

young people we need to have a collective 

voice to impact our future engineering 

landscape, and I encourage everyone to 

become involved with the industry’s vol-

untary organisations.” 

As part of the award Makotsene will 

be attending the 2014 FIDIC conference in 

Rio de Janeiro and will also serve on the 

CESA YPF executive committee for the 

year. She is extremely grateful to ACSA 

(Airports Company South Africa), who is 

the sponsor of the award, and CESA for 

this wonderful opportunity.

FINDING THE OPPORTUNITIES 
AND CHALLENGES
And her future hopes for engineering? 

“I want to see engineering taken to a 

personalised level – I hope to become 

the resident town engineer where 

people come to you just as they would 

visit the doctor down the street. I 

want to see engineering become the 

fabric of society.”

And just as no one would go to an 

unregistered doctor, she sees profes-

sional registration of paramount impor-

tance for herself and all in the profes-

sion – a profession that deals with the 

safety and welfare of others and where 

engineers are held accountable. Putting 

action to these words, and being sure 

of having accumulated the experience 

needed for successful registration, she 

will be submitting her application for 

professional registration to ECSA early 

next year.

A determined and spirited woman, 

Makotsene is truly passionate about 

growth and fi nding the opportunities 

within the challenges, and acting on those 

opportunities.

Rebekka Wellmanns
rebekka@saice.org.za 
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LONGEST RAIL NETWORKS
United States of America

 ■ Length: 250 000 km, privately owned
 ■ Freight rail network – 215 000 km

■ Passenger rail network – 35 000 km
 ■ Plans to build 27 000 km of high-

speed rail by 2030
 ■ California high-speed rail will be the fi rst 

high-speed rail project in the country
China

 ■ Length: 100 000 km, state-owned
 ■ Transported 2.08 billion passengers 

(second after India) and 3.22 billion tons 
of freight (second after USA) in 2013

 ■ Plans to expand to more than 
270 000 km by 2050

 ■ Beijing–Ghangzhou line is the world’s 
longest high-speed railway line

 ■ High-speed rail network is projected 
to reach 50 000 km by 2020

Russia

 ■ Length: 85 000 km, state-owned
 ■ Transported 1.08 billion passengers 

and 1.2 billion tons of freight (third 
highest freight volume) in 2013

 ■ The Trans-Siberian Railway (Moscow 

to Vladivostok) is the longest and 
one of the busiest railway lines in the 
world, spanning over 9 289 km 

 ■ A stretch of 2 500 km of high-speed 
rail in Russia between Moscow and 
Kiev, Minsk and Kursk is expected to 
be completed by 2015

India

 ■ Length: 65 000 km, state-owned
 ■ Transported 8 billion passengers 

(highest in the world) and 1.01 mil-
lion tons of freight (fourth highest) 
in 2013

 ■ Operates more than 19 000 trains 
per day, including 12 000 passenger 
trains and 7 000 freight trains

 ■ Indian Railways is the eighth largest 
employer in the world, employing 
1.4 million people

 ■ Plans to add 4 000 km of new rail 
lines by 2017 and 3 300 km of dedi-
cated freight corridors

 ■ Six high-speed rail corridors have 
been identifi ed; the Mumbai–
Ahmedabad high-speed rail, spanning 
534 km, is being implemented as a 

pilot study, with an estimated invest-
ment of $9.65 billion

South Africa

 ■ Length: 20 250 km, state-owned
■ The Blue Train between Pretoria and 

Cape Town, spanning 1 600 km, is 
the longest train service in the country

 ■ While the Passenger Rail Authority of 
South Africa (PRASA) transports pas-
sengers, Transnet transports freight

 ■ Transnet Freight Rail (TFR) is the 
largest division of Transnet, employing 
about 25 000 employees

 ■ Shosholoza Meyl, owned by PRASA, 
offers long-distance passenger train 
services in South Africa 

 ■ Metrorail, a division of PRASA, pro-
vides commuter and passenger rail 
services in Gauteng, Western Cape, 
Eastern Cape and KwaZulu-Natal 

 ■ PRASA owns 317 stations of the 468 
stations that Metrorail operates, while 
the remainder belong to TFR

Avinash Menon

menonavi@gmail.com

 DID YOU KNOW?

Ever wondered what SAICE National Office looks like? This is it. 
If passing through Midrand, join us for a cup of coffee, and browse through our bookshop. 

Think more.
Be more.

Thought Campaign
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THE FINALS OF AQUALIBRIUM, the 

exciting SAICE–Rand Water Schools 

Water Competition 2014, were held at the 

Sci-Bono Discovery Centre in Newtown, 

Johannesburg, on Friday 25 July 2014. Th is 

competition, which encourages learners 

to take mathematics and science to en-

able them to choose a career from the list 

of top-priority scarce skills (i.e. civil and 

other engineering disciplines, including 

water-related professions), never fails to 

excite the teams, spectators and every-

body involved.

Th e new streamlined equipment used 

by the teams to design, construct and op-

erate a water distribution network within 

an hour, minimises water loss. It illus-

trates to participants the realities which 

municipalities face in curbing water losses 

in cities and towns every day. 

Th e 2014 champions, with only 35 

penalty points conceded, were the team 

from Brackenfell High School, Cape 

Town. Th e team members were Angelique 

le Roux, Aldo Siegling and Bennie van 

Eeden. In second place was Winnie 

Mandela Secondary School from 

Tembisa, with 85 penalty points. Th e team 

consisted of Gugulethu Mokhwebane, 

Lerato Dhlamini and Collen Rapelego. 

Dendron Secondary School from 

Limpopo, with team members Seokedzi 

Mothoka, Masuila Phihlela and Alvin 

Seakamela came in third with 177 penalty 

points. Th e winning teams and their 

educators shared the prize-money of just 

more than R17 000.

AQUALIBRIUM
SAICE–Rand Water Schools Water Competition 2014

Totally engrossed in the task of distributing water optimally
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A YEAR OF FIRSTS
Th is year the winners of the regional com-

petitions came to Johannesburg from as 

far as Bloemfontein, Cape Town, Buff alo 

City (East London), Nelson Mandela Bay, 

Kimberley and Limpopo to battle the 

local winners for top honours. Teams 

were accommodated in good hotels and 

most were fl own up, which was a fi rst for 

many. Visiting the ‘big city’ was an experi-

ence that the students and educators will 

not soon forget. However, without the 

major sponsorship of Rand Water, the 

Water Research Commission (WRC), 

Marley Pipe Systems, SMEC, the Water 

Institute of Southern Africa, DPI Plastics 

and Bosch Stemele, 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. Th ese young 

people from disadvantaged backgrounds 

are determined to go MAD, i.e. Make A 

Diff erence in their communities. Th ese 

kinds of initiatives certainly make a diff er-

ence to the scarce skills situation and the 

lives of many people!

For a second successive year 

AQUALIBRIUM, the initiative, had the 

honour of being chosen as one of four 

fi nalists 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. 

Making it to the NSTF–BHP Billiton 

Awards as a fi nalist is therefore an ex-

ceptional achievement. Th e SAICE team 

comprises Prof Kobus van Zyl from the 

University of Cape Town, and Marie 

Ashpole and Fridah Mahlangu from 

SAICE National Offi  ce.

BACKGROUND
Both the South African Institution of 

Civil Engineering (SAICE) and Rand 

Water celebrated a hundred years of 

existence in 2003, and as part of their 

centenary celebrations they launched this 

joint competition for high school learners 

devised by Professor Kobus van Zyl and 

students (at the time from the University 

of Johannesburg). Since then the competi-

tion has been streamlined and has gained 

momentum in application.

Winner: Brackenfell High School, Cape Town 

Second: Winnie Mandela Secondary School, Tembisa

Third: Dendron Secondary School, Limpopo

From left : Angelique le Roux, Stanford Mkhacane (SAICE 2014 President), Aldo Siegling, 
Lefadi Makibinyane (Rand Water Board member and CESA CEO), 

Johan Nieuwoudt (educator) and Bennie van Eeden

From left front row: Gugulethu Mokhwebane, Lerato Dhlamini and Collen Rapelego, with 
educator Steven Ngwane (back row, second from the right), together with representatives 

from Rand Water and SAICE

From left front row: Seokedzi Mothoka, Masuila Phihlela and Alvin Seakamela, with 
educator Vincent Mokobane (back row, second from the right
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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 

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, construct and 

operate their network.

Th is competition exposes learners 

to the practical application of processes 

that infl uence their daily lives, in this 

instance how water gets to their homes. 

Th ey are made aware of the intricacies 

involved in the design of water distri-

bution networks and the actual water 

delivery to households.

Th e 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 fi nd 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 should be saved, respected, con-

served, reused and recycled. Through 

this competition SAICE and the spon-

sors of the Aqualibrium Schools Water 

Competition spread the news that 

water should be used wisely, that in-

frastructure should be maintained and 

that new infrastructure should be cre-

ated to provide potable water to those 

without water. Continued on p 78 >>

The grid used for the water 

distribution network is on a 

background that depicts the 

entire water cycle. It intrigues 

learners, as well as educators, 

who fi nd it a very helpful 

educational tool. 

Prof Kobus van Zyl from UCT, creator of the water distribution network and 
new streamlined equipment, explaining how the competition works

Preplanning discussions 
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For more information on the an-

nual Aqualibrium Schools Water 

Competition, please contact Marie 

Ashpole at SAICE National Offi ce 

(011 805 5947 / 082 870 9229 / 

marie@saice.org.za). 

The competition creates 

awareness regarding the 

issues surrounding water 

in South Africa. It spreads 

the message that water 

is a precious commodity 

that should be saved, 

respected, conserved, 

reused and recycled.

Assembly gets underway Making strong connections to avoid any water losses 

The Dendron team members hold their breaths as water starts flowing through their system

The grid with a bucket representing the local reservoir Testing is nail-biting stuff! 
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Course Name Course Dates Location
CPD Accreditation 

Number
Course 

Presenter
Contact

GCC 2010
13–14 October 2014 Midrand

SAICEcon13/01359/16 Neville Gurry cheryl-lee@saice.org.za
27–28 October 2014 Port Elizabeth

Bridge Maintenance 10 November 2014 Midrand SAICErail12/01156/15 Ed Elton dawn@saice.org.za

Basics of Track 
Engineering

11–12 November 2014 Midrand SAICErail12/01155/15 Ed Elton dawn@saice.org.za

Railway Transport 13–14 November 2014 Midrand SAICErail11/00887/14 Ed Elton dawn@saice.org.za

Technical Report 
Writing

30–31 October 2014 Midrand
SAICEbus12/01067/15 Les Wiggill cheryl-lee@saice.org.za

3–4 November 2014 Port Elizabeth

Practical Geometric 
Design

20–24 October 2014 Cape Town
SAICEtr13/01418/16 Tom McKune dawn@saice.org.za

8–12 December 2014 Midrand

Reinforced Concrete 
Design to SANS
10100-1:2000

29 October 2014 Midrand
SAICEstr12/01066/15 Greg Parrott cheryl-lee@saice.org.za

26 November 2014 Port Elizabeth

Structural Steel Design 
Code to SANS 
10162: 1-2005

28 October 2014 Midrand
SAICEstr12/01158/15 Greg Parrott cheryl-lee@saice.org.za

25 November 2014 Port Elizabeth

Leadership and 
Management 
Principles & Practice in 
Engineering

8–9 October 2014 Bloemfontein SAIMechE-0543-02/15 David Ramsay dawn@saice.org.za

Concrete Pavement 

Slabs
23 October 2014 Midrand IPET2010/03 Bruce Raath cheryl-lee@saice.org.za

Water Law 1–2 October 2014 Midrand SAICEwat13/01308/16
Hubert 

Thompson
dawn@saice.org.za

Sanitary Drainage 

Systems for 

Buildings 

7 October 2014 Cape Town

SAICEwat12/01103/15 Vollie Brink dawn@saice.org.za21 October 2014 Durban

12 November 2014 Midrand

Water Supply and 
Drainage for Building 
Systems

8 October 2014 Cape Town

SAICEwat13/01393/16 Vollie Brink dawn@saice.org.za22 October 2014 Durban

13 November 2014 Midrand

Road to Registration 
for Mature Candidates

7 October 2014 Johannesburg

CESA484-01/2017
Peter Coetzee/
Rob du Preez

margie@ally.co.za

dawn@saice.org.za
24 November 2014 Durban

3 December 2014 Johannesburg

Basic Pressure 
Pipeline Design

13–14 November 2014 Cape Town CESA376-05/2016
Dup van 
Reenen

margie@ally.co.za

dawn@saice.org.za

Getting Acquainted 
with Sewer Design

28–29 October 2014 Cape Town CESA378-05/2016 Peter Coetzee
margie@ally.co.za

dawn@saice.org.za

Road Construction 
and Maintenance

1–3 December 2014 Cape Town CESA379-05/2016 Theuns Eloff
margie@ally.co.za

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 2014 

If you would like to discuss any topics that you feel are relevant to SAICE 
members, scan the QR code alongside to access SAICE’s blog.
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Reinforced Earth - South Africa

Reinforced Earth (Pty) Ltd is a proud member of the Terre Armée Group. The trademark REINFORCED EARTH® is used under license by Reinforced Earth South Africa (RESA).

“For the Bank (AfDB), the Mbabane Bypass is not just another delivery of a good 
infrastructure project, but a monumental showpiece, a shining example of the 

outcomes of the institution’s focus on road infrastructure as the arrowhead of its 
continent-wide interventions.”

Reinforced Earth  - partners to Engineers and Contractors from concept to realization.
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