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Sephaku Cement is the fi rst new entrant into the South African cement industry in 

80 years. This means you now have a real choice. You have the freedom to choose a 

new cement, a cement produced in one of the most technologically advanced plants in 

Africa, and a cement that builds better. It’s time to choose: time to choose new, choose 

better, choose Sephaku Cement. We’re not the only choice; we’re the better choice.

LOA No. AZ/9085/2007/0234

www.sephakucement.co.zaCall us on 0861 32 42 52

Available in Sephaku 32, Sephaku 42 and Sephaku 52.
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Beat the drum

F R O M  T H E  C E O ’ S  D E S K

Who planned, designed and constructed 

Hitler’s gas chambers?

Being an avid amateur musician, 

I have been fortunate, on occasion, to 

engage with world-renowned musicians 

at an intimate level. A few years ago I 

befriended one – Ricky Lawson. Grammy 

award winning Lawson collaborated with 

artists like Michael Jackson, Eric Clapton, 

Phil Collins and Whitney Houston. 

I recall profound discussions we 

shared that collided with my life perspec-

tives. He played on Whitney's famous 

Bodyguard soundtrack version of I will 

always love you in 1992. He has a single 

note ‘solo’ in the song, where he kicks 

the bass drum and hits the snare simul-

taneously. Th e solo has the impact of a 

cracking fracture that launches Whitney 

into a dramatic vocal fi nale. He said it was 

the culmination of a lifetime of drum-

ming and that this was the most memo-

rable moment of his career – playing a 

single note solo. With a CV extending to 

more than 40 years and earning millions 

of dollars in the music business, Ricky 

Lawson said to me that he was called to 

be a drummer, and that he responded by 

learning the art and skill along the way. 

Before long he came to realise that his 

intrinsic nature and dissemination of 

energy was music, melody, rhythm and 

regularity.

I have pondered the intrinsic nature 

and value of the civil engineering profes-

sional, and what energy we are perceived 

to disseminate.   

As a student at Wits University, I re-

call registered professionals from industry 

guest-lecturing, saying that because we 

exist, millions of people have improved 

quality of lives – potable water supply, 

sanitation, better living conditions, pro-

tection against the elements, access and 

public transport. I invite confi rmation 

from engineering practitioners whether 

you enjoy poignant tangible manifesta-

tion, in job satisfaction and in sentiment, 

of improving the quality of lives of people, 

especially the disenfranchised, because 

you are associated with civil engineering. 

I wish to redefi ne the classic royal 

charter sense of civil engineering: “…the 

art of directing the great sources of 

power in nature for the use and conveni-

ence of man.” We have recognised that 

society needs greater intervention than 

mere fi dgeting with nature. I am of the 

conviction that a civil engineer is in the 

redemption strategy to restore fairness, 

order and balance in society. I would like 

to adjust the defi nition to include: “Th e 

sweet burden of a civil engineer is that 

of being servant of the people, custodian 

of the natural environment and collabo-

rator with its processes.” 

With circumspect amusement I 

witnessed a fantastic argument at the 

Civilution Congress about the powerless-

ness of engineers to innovate because 

clients suff ocate invention by paying 

reduced and overly competitive prices for 

consulting services. But let’s be honest – 

notwithstanding fees, when was the last 

time you actually felt like an innovative 

and creative engineer, coming up with a 

cost-saving, novel idea? Does your work 

environment really foster diverse crea-

tivity? Th e reality is that we often provide 

tried and tested solutions to infrastruc-

ture challenges, churning them out like 

making boxes.  

I learned through a TED Talk presen-

tation that the US government at the time 

invested millions of dollars, led by the 

highest caliber professors of engineering 

and science, to create a fl ying machine. 

But it was the unqualifi ed, unsubsidised 

Wright Brothers – mere bicycle salesmen 

– who made the breakthrough. Th ey were 

intensely obsessed with the concept of 

fl ying. Quite frankly, we have no business 

calling ourselves engineers if we resist 

being innovators, strategists and philoso-

phers, irrespective of compensation, re-

ward or context. I have no argument that 

funding drives research and innovation. 

But I believe it’s in the intrinsic nature of 

a civil engineer to be innovative – failing 

this we are wrong brothers. 

I was downhearted to hear about the 

death of my friend Ricky Lawson. He col-

lapsed on stage responding to his calling 

– being a musician. On the issue of money 

he said to me, “Th e life of a musician is 

diffi  cult. It’s very lucrative to be a musi-

cian at this level, but that’s not why I play 

music. I have other people taking care of 

the money. I’ll do it for free if I have to – I 

am here to bless people with my skill as 

a musician. Money and fame is a conse-

quence of blessing the people.”  
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ON THE COVER
Stefanutti Stocks, who is known for 

bridging clients’ expectations by doing 

their best on every project every time, 

has vast experience in various areas of 

civil engineering construction. Stefanutti 

Stocks was, for example, the company 

leading the recently  completed coal 

and fly ash silo ‘design and construct’ 

project at the Kusile Power Station.               
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Stefanutti Stocks completes ‘design and construct’ silo project 

    The two coal silos, each with a capacity of 1 000 tons, which act as coal surcharge 

silos for coal en route to the boiler units at Kusile Power Station         
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O N  T H E  C O V E R

THE WORLD WE LIVE IN
Th ese are exciting times for all those who are involved in our 

country’s built environment. I use the term “built environment” 

because it seems to capture the breadth and depth of issues we 

have looked at over the past two days. Th ese are indeed exciting 

times for all South Africans, because we are living in a new 

world, in a new Africa and a new South Africa. 

Let us start with the world. 

Over the last 30 years or so, we have seen the end of a world 

order that had been in place globally since 1945 (the end of the 

Second World War). China started out on the road of economic 

modernisation in 1979. You might recall that Deng Xiaoping an-

nounced this change with a really catchy slogan. He said: “Let’s 

get rich”, and this was the start of the marketisation of some 

parts of the Chinese economy. Th e Berlin Wall came down in 

1989, and with it came to an end, or so we thought, the Cold War. 

A new era of fund-manager capitalism started in 1986. Th is is 

a less well-known phenomenon. It was the product of Margaret 

Th atcher and Ronald Reagan individualising pension funds and 

turning the pension fund member (who is more or less every 

employee in the industrialised economy, particularly in Britain 

and the United States) into shareholders, and creating a vast 

new infl ux of money into the equities market and creating fund-

manager capitalism – a situation where the investment funds of 

pensioners and life insurance holders would be measured against 

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

Inspiring! That was how the Civilution Congress 
audience experienced the closing address by 

Bobby Godsell (NPC Commissioner and former 
CEO of AngloGold Ashanti) when he spoke not only 

to their minds, but also to their hearts.

Civilution Congress (6 – 8 April)

Address by Bobby Godsell
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their returns every three months. Th is is the dynamic which has 

created fi nancial capitalism or fund-manager capitalism. Th is 

was of course combined with the important impact of digital 

technology on the global economy – the boom of the 1980s and 

early 1990s, and the fantastic growth of mobile telephony on our 

continent, overwhelmingly so in large companies, on every stock 

exchange and in every economy (except perhaps in South Africa). 

Mobile connections now vastly outnumber fi xed line connec-

tions in Africa and in most of the developed world. 

And so we had a very optimistic time in the 1980s and 

1990s. A governor of the Federal Reserve coined the phrase “a 

new productivity coeffi  cient”, and he held out the prospect of 

global economies and stock markets going higher and higher and 

higher, and there was a headline somewhere saying “Wall Street 

at 26 000”. 

Of course this collapsed. For me it was the collapse of the 

second wall – Wall Street in 2008 – which was a really major 

collapse that continues to be underestimated, at our peril. I recall 

having a conversation with a Russian oligarch in December of 

2008 and he asked me a question I absolutely could not answer: 

“Where did half of the world’s growth go to over the last six 

months?” Because, from September of that year through to 

March of the next year most major stock markets collapsed in 

half, i.e. they lost half their value. 

Six years later, in 2014, we are still in a deep transition from 

cheap money. I want you to think about this phrase, “cheap 

money”. If you are living in a so-called advanced economy, you 

could get 2%–3%, maybe 4% interest on a savings account with 

infl ation rate at 2.5% or 3%. Th e bank rate – the repo rate equiva-

lent – is sitting at 0.25%. In Japan it has been 0% for most of the 

last 20 years. Th at is what I mean by cheap money. And believe 

you me, this kind of cheap money changes the nature of an 

economy. It is like building in sand, or in paper mâché perhaps, 

resulting in massive private and public indebtedness. Th e United 

States of America is already caught in a debt trap. Th e largest 

single item in the federal budget is repaying federal debt, and that 

at an interest rate of 0.25%. At some stage interest rates will have 

to return to 2%, 3% or 4% positive. I do not know how the federal 

government is going to repay the debt at that level of interest. 

Th ey are well and truly in a debt trap. 

Most households in most advanced economies are sitting 

with more than 200% of household debt. So, a large part of 

the growth of the 1980s and 1990s was fuelled by consumer 

spending, and a large part of consumer spending was fuelled by 

credit cards. When you spend 50 months of income today you 

pay off  3% or 5% each month. Th is is changing. I do not know 

exactly how, but a reckoning is coming. And now we are seeing 

two of the giant economies that have helped the world economy 

grow or stabilise over the last fi ve or six years, China and India, 

starting to slow down, starting indeed to stumble, and seemingly 

starting to fi nd out how to go to the next place from being a 

higher middle-income country. 

In the year 2012 China, together with the World Bank, pro-

duced a rough equivalent of a long-term plan for 2030. On the 

National Planning Commission we thought we could just ‘tippex’ 

out China and put South Africa in, because the fundamental 

challenges that China is now facing are profoundly similar to 

those of South Africa. And it seems that in India the main issue 

that its 814 million voters have to deal with is corruption. 

So that is the world. 

WHAT ABOUT AFRICA?
Well, if you wanted to attempt to be amusing, you could say that 

after the end of colonialism, roughly ending in the middle of the 

20th century, Africa had 50 bad years in the offi  ce, i.e. from the 

middle of the 20th century to the end of the 20th century political 

independence did not bring economic growth and did not bring 

social stability. Indeed, in many African countries just the re-

verse was reported. 

But this has started to change, and change deeply. I am going 

to cite just two important statistics. Firstly, for the past 15 years 

the African continent has had the highest continental growth 

rate of any continent at about 5.5%. It is higher than Asia, it is 

higher than Latin America, higher than North America, obvi-

ously higher than Europe, and actually higher than Australia 

… and Antarctica as well! And yes, of course that is from a low 

base, but it is the highest growth neighbourhood in the world 

economy. And if you look at private equity funds that have been 

invested in projects in Africa, particularly in infrastructure, that 

is the reason. Economies are expanding. Money from individual 

Africans working off  the African continent, who send money 

back home to their families, has for the last 15 years been signifi -

cantly greater than all of the developing aid put together. And 

indeed, two years ago the repatriated earnings of those Africans 

living outside of Africa were three times the size of developing 

aid. In my own view, it was probably three times as effi  cient, be-

cause it went directly into the hands of Africans and helped them 

improve their livelihoods. Governance has improved signifi -

cantly, and if you are interested in this, go and have a look at the 
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Mo Ibrahim Governance Report. It is much more comprehensive 

than the World Economic Forum’s Competitiveness Index. It 

plots, not universally (there are always exceptions to every rule), 

steady progress with African governments over the last decade 

and a half. 

An African middle class is emerging across the continent. 

Th ose of you who travel to Gaborone, to Accra, to Dar es Salaam, 

to Nairobi, will have seen this with your own eyes – new cluster 

housing estates, the fi rst new suburbs emerging in cities in 15 

years, private hospitals, private schools, shopping centres and 

fancy hotels. Th e middle class is bursting out all over in African 

capitals – the harbinger of changing economies and societies, as 

for example is traffi  c congestion, which is irritating, but which is 

a sign of growth. 

Now let us come from Africa to our own country. Th is year 

we celebrate 20 years of the end of apartheid, certainly in the 

narrow sense of a white hegemony or monopoly in political 

power. We have spent much of the last 20 years dismantling, at 

least in part, the superstructure of that racial order. One of our 

‘crocodiles’, to quote your president Stanford Mkhacane, is edu-

cation. It is good to remember that 20 years ago South Africa had 

19 separate education departments, setting 19 separate matrics 

and producing very few talented people, probably less than 30% 

of university entrant graduates in that time period.

A lot of progress has been made in the last 20 years. What I 

sense is beginning to happen – and indeed, when I looked at your 

conference programme I thought you were doing this yesterday 

and today – is that we are moving from “How do we get rid of the 

legacy of apartheid?” to saying “What kind of country do we want 

to live in?” Th is is our time, it is our generation, it is our South 

Africa. What kind of country do we want to be in by 2030? I 

think this is evident from the National Development Plan, which 

was endorsed by all 11 political parties present in parliament 

when it was presented in August 2012. So, in the world, on our 

continent and in our country there is an unprecedented opportu-

nity of a new era, and I am sure that is what has been informing 

your deliberations over the last two days. 

It is never easy to create new things. So very often the melody 

of the past – the prejudices, the emotions, the fears – linger on 

long after the band has stopped. Often we need to create a new 

vocabulary, new concepts, indeed new road maps to traverse the 

new terrain in which we fi nd ourselves. 

I want to suggest that there are three new paradigms that we 

will need to embrace if we are to rise to the challenge of this new 

world, this new Africa and this new South Africa. 

THREE NEW PARADIGMS
Th e Oxford English Dictionary defi nes a paradigm as “a typical 

example or pattern of something; pattern or model”. Each one of 

the three new paradigms I want to suggest involves bridging false 

alternatives that have characterised thinking in our country for a 

very long time, arguably not only in South Africa, from the onset 

of industrial society. Th ey involve a robust refusal to choose be-

tween these alternatives, and indeed a fulsome embrace of each 

of the alternatives.   

The fi rst dichotomy

Th e fi rst dichotomy that we need to destroy is that which seeks to 

set up truth, motivation and reward on the basis of either the in-

dividual, or of the group. Arthur Koestler wrote a stunning book 

– a critique of communism in 1946 – called Darkness at Noon. 

He had a character saying (and obviously this was a communist 

commissar), “In this state we have abolished the fi rst person 

singular.” Th ere is no I. It’s not an I society. We are organic. It is 

a we society. Th e society, the state and the group are everything. 

In contrast, Margaret Th atcher in a famous quote said, “Th ere’s 

no such thing as society”. So that is what I mean by this polar 

opposite – it is organic and the group, or it is the individual, and 

it is the one or the other. 

Th e demise of the Soviet Union was seen by many as the 

triumph of democracy and of capitalism over socialism, of the 

individual over society. In 2014 we know this is not the case. A 

healthy society requires high levels of individual eff ort, individual 

choice and individual accountability. It requires both markets 

and choices where individuals as consumers can drive demand. 

Yet, a healthy society also requires a high level of social cohesion. 

Today, from Detroit to Durban to Delhi, we see how poverty, 

unemployment and inequality threaten political institutions, 

disrupt economic markets and hold a threat of violent social divi-

sion. So, balancing the needs of the individual and the group is 

as much a task for the architects of our built environment – you 

– as for the leaders in other parts of our society. We need to build 

cities and communities which allow for individual and group 

diversity. We also need cities and communities to enable social 

cohesion and group cooperation. 

With regard to residential communities, we need to pay 

much greater attention to the emergence of the cluster or condo-

minium pattern of living. Th is is not terribly exotic, but you can 

get in your car and drive along most main arteries and you will 
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see from side to side cluster dwellings or condominiums. What 

is interesting about this is that it is a new way of living together, 

including a new form of local government, because actually the 

Body Corporate is the provider of critical services – electricity, 

water, security and refuse removal. Th is is a worldwide phenom-

enon, but is particularly marked amongst new home owners in 

all of our South African cities. 

We need patterns of transport that balance the needs of the 

car driven by an individual and mainly with only one person in it, 

with those of new forms of effi  cient and cheap public transport. 

It is not going to be one or the other. It is going to be a balance of 

the two. 

Another aspect of the built environment is the provision of 

key resources, such as electricity and water, which will similarly 

have to enrich evolving patterns of diff erentiating individual and 

collective use. 

The second dichotomy

Th e second dichotomy that we need to escape from, a second 

set of false choices, is the choice between competition and 

cooperation. Again, the demise of the command economies in 

both Russia and China was heralded as a triumph of competi-

tion in and through markets, and the demise of the pattern of 

social cooperation evident in, for example, Germany after the 

Second World War and the German concept of the social market 

economy, also in Scandinavia. In these societies a strong network 

of social services provided the context for market choice. 

Th e pattern in our own country is complicated by our 

political history. Th e political isolation of apartheid created a 

fortress economy, dominated by powerful state enterprises such 

as Eskom, as well as a handful of diversifi ed conglomerates such 

as Anglo American, Barlow Rand and the Afrikaans capitalist 

organisations such as Sanlam and Gencor. In many areas even 

today we see a legacy of too little product and market competi-

tion. However, transcending this dichotomy between competi-

tion and cooperation requires more than the de-concentration 

of the South African economy. It requires rather the embracing 

of a new set of partnerships. I think a number of your speakers, 

including Ketso Gordhan, were talking exactly about this – part-

nerships, for example, between the public and the private sector. 

A critical question now, here and in other societies such as 

China, Brazil, Russia and India, is no longer how much state and 

how much market – that is the old ideological debate of the 19th 

and 20th centuries. Th e question is rather whether the public and 

private providers of goods and services can cooperate to meet 

the needs of society – each public and private organisation doing 

what each of them does best. 

When we think about these dichotomies, what I am trying 

to urge you to move away from are simple mantras: the private 

sector is effi  cient; the state is useless. Is this true? I do not know 

about you, but my experience with private sector call centres 

says no, it is not true. Th ere are parts of the private sector which 

are outrageously arrogant. Have you tried to change a contract 

with a cell phone company? Th ere are parts of the private sector 

that are innovative, wonderful, responsive and treat customers 

like kings, and there are other parts of the private sector that are 

absolutely miserable. 

What about the state? Is the state uniformly bureaucratic, 

corrupt, inept and useless? I recently had the experience of re-

newing a South African passport in three days at the Randburg 

Home Aff airs Offi  ce. And if there were an international competi-

tion for the most effi  cient revenue service in the world I have ab-

solutely no doubt that SARS would be a strong contender. Th ese 

are examples of public sector excellence. 

Let us briefl y explore the partnership theme, i.e. the relation-

ship between large, medium and small enterprise. We have to 

establish partnerships. If you look at the Japanese great industrial 

explosion in the 1960s and 1970s it was to a network of one large 

globally competitive company surrounded by medium and small 

enterprises that were tied in through procurement partnerships, 

through technology partnerships and through research and de-

velopment partnerships. Th is is true in education where quality 

teaching is only possible when there is a partnership between 

educators, learners, parents and communities. If a person does 

not care about education, it is not going to work. Equally, a part-

nership is required in the area of healthcare – in a partnership 

between preventative issues of health care (absolutely right and 

fundamental) and curative, and between the public sector hospi-

tals and private healthcare providers. 

Th is is the second paradigm I am keen we should escape from 

– competition versus cooperation. We need both. We need an 

effi  cient public sector and a capable state, and we need a vibrant, 

innovative, fl exible private sector. 

The third dichotomy

Th e third and fi nal dichotomy is for me the most important, 

because it speaks into the hearts of individual South Africans. It 

speaks about attitudes, it speaks about what it means to consider 

yourself to be a South African. 

What kind of citizens do we need in South Africa? And 

here I want to draw the contrast again in international terms 

between subservience on the one hand and contempt on the 

other. It is quite fun to watch some politicians, business leaders 

and media people asking wistfully where is South Africa’s Lee 

Kuan Yew – the gentleman who took a tiny, threatened Chinese 

minority on a little island [Singapore] and turned it into one of 

the richest countries in the world in 30 or 40 years, and he did it 

with great energy and drive. I do not think South Africa is going 

to produce a Lee Kuan Yew, and I would rather kind of hope not. 

South Africans do not like to be told what to think. Th ey do not 

like to be told how to act. Th ey take badly to being misread by 

politicians or indeed by the media. We are an opinionated lot. 

We think democracy means government by and for the people, 

and that is very good if the large majority of South Africans love 

their country passionately and are deeply committed to its ever 

increasing success. Sometimes we still have trouble in separating 

fi erce criticism of a political party or a political leader from our 

deep loyalty for our country. 

We are slowly moving to that dynamic place where we can 

bitterly disagree with one another, but passionately defend the 

right of each South African to be free and to speak his mind. 

Th is year, on 21 March, three diff erent political parties – the 

ANC, the DA and the EFF – each held rival memorial services at 

Sharpeville very close to one another, and there was no violence. 

I think that is a sign of maturity. But I must say, I do think that 

individual South Africans still have a road to walk in discovering 

that magical thing that makes us diff erent from Kenyans, from 

Australians, from Americans and from the British. It is a thing 

we need to nurture. We tried in the National Development Plan 

to express that in the vision statement at the start of the Plan. 
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And as I was writing the words of this address, I was reminded 

of the year that I spent as a high school exchange student in 

the United States of America, where every single school day of 

my life in the classroom started with the students standing up, 

looking at the United States fl ag and reciting a pledge. Th e pledge 

is still in my head and goes: “I pledge allegiance to the Flag of the 

United States of America, and to the Republic for which it stands, 

one Nation under God, with liberty and justice for all.” Pretty 

good words. 

Now I wonder, if in South Africa every work day could start 

with the workforce standing at a fl ag and reciting some words, 

I have the words for you: “We, the people of South Africa, 

recognise the injustices of the past, we honour those who suf-

fered for justice and freedom in our land, we respect those who 

have worked to build and develop our country, and we believe 

that South Africa belongs to all who live in it, united in our 

diversity.” Th at is the fi rst paragraph of the preamble to our 1996 

Constitution. Th is stands above any political agenda. Th is is the 

spirit that will unleash the South African revolution. Th is is the 

spirit that will turn 50 million people into one team working 

towards common goals. 

IN CONCLUSION
Th ese then are some of the paradigms that we need to live in a 

new world, in a new Africa and a new South Africa. In this new 

infant world I cannot imagine a better time to be alive, indeed a 

better place. I have three daughters in their twenties, and I think 

they are incredibly privileged to be living in South Africa in the 

year 2014. 

I can also think of no better profession to carry the burden 

of this new paradigm and this new era than that of engineers – 

engineers of the brand-new built environment, engineers that 

will create a good, cohesive, energetic, dynamic and diverse na-

tion for the 58 million South Africans who expect to be living 

here in 2030. 

Th ank you very much. 

Now I wonder, if in South Africa every work day 

could start with the workforce standing at a fl ag 

and reciting some words, I have the words for 

you: “We, the people of South Africa, recognise 

the injustices of the past, we honour those who 

suffered for justice and freedom in our land, we 

respect those who have worked to build and 

develop our country, and we believe that South 

Africa belongs to all who live in it, united in 

our diversity.” That is the fi rst paragraph of the 

preamble to our 1996 Constitution. This stands 

above any political agenda. This is the spirit that 

will unleash the South African revolution. This is 

the spirit that will turn 50 million people into one 

team working towards common goals. 
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INTRODUCTION
South Africa is the sparkling diamond of the world. Relocate 

yourself to any part of the global community and look into South 

Africa. You will see opportunity unlimited for its entire people. 

We have a respected and free country with constitutionally 

embedded human rights. We have a country with world-class 

banking and fi nancial systems. We are leaders in medical re-

search, knowledge and care. We have the best weather condi-

tions. We have an open country that thrives in all that nature can 

off er – from the marine life in our two oceans to the wild game 

in our natural parks; from the fruits of the valleys of the Cape 

to the abundant bread basket of central South Africa; from the 

rolling sugar cane fi elds of KwaZulu-Natal to the gold, diamond, 

coal and platinum reserves of the Highveld. We have health, 

wealth and an abundance of resources.  

In the passage of time, South African engineers have deliv-

ered sterling solutions to the agricultural, industrial and post-in-

dustrial societies. Our members are professionals engaged in the 

full spectrum of activities – from academic research, to indus-

trial mining and manufacturing processes, to providing everyday 

engineering solutions for society. Engineers create wealth and 

have a direct impact on the quality of life of all our people.  

However, two decades into democracy South Africa continues 

to face diffi  cult challenges with respect to providing a better 

quality of life for its entire people. Th e 20th century industrial 

era infrastructure – designed, built and operated to world-class 

standards – now requires major maintenance, upgrade and refur-

bishment, while the communities who lacked infrastructure either 

continue to have no infrastructure or, if infrastructure was deliv-

ered in the past twenty years, the quality and aff ordability of the 

The Civilution Congress was a joint effort between 
various voluntary and industry bodies within the 
built environment, including the South African 
Institute of Electrical Engineers. The following 
article is an excerpt from the well-received 
presentation that Dr Pat Naidoo, President of 
SAIEE, made at the Congress.  

Towards customer-focused engineers

Dr Pat Naidoo
President SAIEE

pat@patnaidoo.co.za
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service remain a challenge. South Africans are generally restless 

with respect to public utility services, and this restlessness is now 

directly impacting on the economic productivity of the nation. 

Th e nation has all the ingredients for providing the best 

quality utility services to its entire population. South Africa 

has the political goodwill, the natural resources, the fi nancial 

resources, the technology, the factories, the machinery, plant 

and equipment, and skilled, energetic and empowered human 

resources to deliver the required solutions. 

What mystery then holds us back from serving our citizens? 

Where is that gap? Which technology requires more research and 

development before application? What is the barrier to world-class 

service delivery? Why are we not delivering on the basic human 

rights of communications, of water and sanitation, of energy?   

Th e gap, to my understanding, is that of engineering leader-

ship, with sharp customer focus. Th e sharper the focus is on 

the customer, the greater will be the purpose of business. By ap-

pointment, engineers must lead and manage public utilities and 

enterprises; the country’s rewards will be effi  ciency and eff ec-

tiveness of service delivery. Engineers are trained and skilled to 

employ resources, and to design, operate and maintain solutions 

to customer delight.   

At the turn of the century our best example of sound engi-

neering leadership with sharp customer focus was Eskom. Th e 

utility received global awards and recognition that included the 

world’s top utility and the world’s lowest cost producer of elec-

trical energy. Quality electricity at world-lowest cost powered 

South Africa’s engines as we changed political leadership and 

embraced an open and free society for all.   

Another sound example of strong engineering leadership 

with sharp customer focus is the People’s Republic of China. Th e 

top leadership of the Chinese ruling party are all engineers. Th e 

quality of life of its people has greatly improved, and the impact 

of China on the global community has overshadowed even the 

great superpowers of the USA and Russia. China has moved hun-

dreds of millions of its people from poverty to prosperity. 

In both examples the ingredients and resources for success ex-

isted. Th e solution emanated from “public infrastructural leader-

ship” (customer-focused engineers) who employed all the existing 

ingredients and resources and delivered the sterling results. 

We can also do it. In association with our sister institutes, 

we at the SAIEE will debate and promote our infl uence at the 

highest levels of national government for public infrastructural 

leadership to be provided by customer-focused engineers.  

GROWING WORLD-CLASS 
CUSTOMER-FOCUSED ENGINEERS
We need one another. In the triangular relationship between 

members, academia and industry, we need to mentor and guide 

our engineers to become customer-aware, customer-sensitive 

and customer-focused. Th e service we will receive as a society 

will be directly proportional to the eff orts we make in preparing 

the engineer. It is too late to complain of the lights that are off , of 

the unavailability of water, or of the poor state of the engineering 

infrastructure when we have not helped to grow the engineer 

who could deliver to our expectations.  

We as voluntary associations must lead. We must gather our 

members from industry and reach out to our members in aca-

demia. We must work together in growing world-class engineers. 

We need to bring students into the workplace for in-service 

training and on-the-job learning. Our students need quality 

work assignments. Th ey need in-depth experiential challenges. 

We must provide the mentors and supervisors. Th is should com-

mence as early as possible, preferably in their fi rst and second 

years of study, so that when they graduate we will have solid 

assistant engineers who can deliver quality work under close su-

pervision and mentorship. With the passing of time, we will help 

them develop into competent, professional engineers who will 

take extreme care of our service delivery and who will produce 

creative and innovative solutions for our businesses.  

Th e professional engineer will then require continuing pro-

fessional development, so our service as learned institutes never 

ceases. All our collective eff orts will yield the net result of a 

growing economy, and so the status of a world-class South Africa 

can be achieved and sustained.  

To grow engineers, we will also need to excite scholars to pursue 

a career in engineering. Without a strong stream of incoming 

scholars, the engineering pipeline will become dry, and all our 

eff orts will collapse. We therefore call on members of voluntary 

engineering associations to adopt their local schools, and to engage 

with the school leadership and governing body, thereby growing and 

enhancing the image of engineering as a profession of choice.     

GROWING OUR MEMBERS’ CAPACITY TO
SERVE SOUTH AFRICA 
Our key members, who sustain and grow our contributions to 

society, are located in industry and academia. Without their 

tireless eff orts and sacrifi ces we will not be able to grow young 

engineers and attain the goal of a world-class South Africa.  

We as engineering institutions need to create an environ-

ment for our members in industry and academia to excel. Th is 

environment can emanate excellence if we collectively promote 

the “Buy South Africa” strategy. 

Th e strategy is simple. We should actively support our mem-

bers in industry and academia to get a larger slice of the country’s 

orders. Th is is not an easy call. We cannot edge out our competi-

tion by rules and regulations that will erect barriers to competitive 

practices. Th is will be false and we will create failed enterprises.  

Th e answer is in greater investments in research and develop-

ment, in local manufacturing and production, in promoting new 

materials and technologies and in marketing all our outputs in 

an increasingly open and competitive market.

We now have a greater call for all our research and develop-

ment investments to be pooled in the name of South Africa 

Incorporated. Our plans for 2014 should be to get closer to the 

Ministries of Science and Technology and Trade and Industry, 

the National Research Foundation, the Council for Scientifi c and 

Industrial Research, the Captains of Industry and the Professors 

of Academia. We should pool our collective research and investi-

gation investments, our local product innovation and technology 

development outputs and our introduction of new materials 

and designs. We must get for South Africa Incorporated the 

maximum “bang for the buck”. 

To this end we should also continue pursuing new mar-

keting opportunities for our members globally, but particularly 

across the border into Africa, starting with the SADC-based 

Southern African power pool and then individually working 

our way through all fourteen SADC countries. Th e economies 

of Southern Africa, Central Africa, Eastern Africa and Western 

Africa are going from strength to strength. Africa is on the radar 
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for global economic prosperity, and we in South Africa have easy 

access to all of Africa’s markets.  

CONCLUSION
Society has produced engineers, and the expectation of society is 

to receive service excellence from those engineers. Complaining 

about poor service delivery is not going to get us anywhere. 

Looking towards our political leadership, past and present, to 

deliver our basic services is not the solution. Why do we seek 

answers from Pretoria? Th e answer lies with us. Engineers are 

trained and skilled to deliver the essential services to society.  We 

need to do our work with excellence and passion. 

 I close with a fi nal thought. Engineers never work as indi-

viduals; we always work as a team. Teams promote the collection 

of the best skills and the best experience, and off er the oppor-

tunity to train, develop and empower the young and learning 

engineers. In addition to work-based teams, we should share 

our ideas in teams that do voluntary work and render service to 

society. I have always been of the view that one obtains multiple 

gains from a single investment of one’s capacity and capability 

in a voluntary association. If one invests much more energy and 

time into that association, which in itself is a collection of volun-

tary energies of many members, then by the laws of nature one’s 

gains will be in the multiples. 

Th e challenge is with each and every engineer. If we make the 

necessary attitude change, our eff orts will contribute towards 

growing a world-class South Africa. 

To grow engineers, we will also need to excite scholars 

to pursue a career in engineering. Without a strong 

stream of incoming scholars, the engineering pipeline 

will become dry, and all our efforts will collapse. We 

therefore call on members of voluntary engineering 

associations to adopt their local schools, and to 

engage with the school leadership and governing 

body, thereby growing and enhancing the image of 

engineering as a profession of choice.   
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O N  T H E  C O V E R

A ‘design and construct’ project has 

several requirements not common in 

conventional construction contracts, 

such as resolving design and construct 

anomalies through practical and con-

structible solutions. Although the con-

tractor remains responsible for all de-

sign matters in a ‘design and construct’ 

project, interaction with the client’s 

engineering teams challenge and extend 

the boundaries within engineering 

design, traversing civil, electrical and 

mechanical engineering.

The f low of activities for a ‘design 

and construct’ contract moves from 

design to construction, handover and 

maintenance. As with most tenders in 

South Africa, awards usually go to the 

cheapest bidder. Estimating the correct 

quantities associated with the scope of 

work in the design bid phase presents a 

significant challenge. The focus during 

this phase is therefore to achieve a de-

sign that is as close as possible to final. 

“It takes a generous dose of innovation 

to design a structure that is fit for pur-

pose, and which is constructible and 

can be completed within budget, ” says 

Stefanutti Stocks contracts manager 

Werner Pretorius.

Th e design stage sets the tone for the 

rest of the project. “It is during this stage 

that the contract is at its most vulner-

able,” Pretorius adds. “Design experience, 

knowledge of the client’s requirements, 

and the possibility of incorporating other 

fi elds of engineering are all important 

considerations.”

Th e danger of everyone rushing to 

start work, because "this is how we usu-

ally do things", is very real. However, 

design choices and decisions, and their 

Stefanutti Stocks completes Stefanutti Stocks completes 
‘design and construct’ silo project‘design and construct’ silo project

The completion at Kusile of 
the material handling ‘design 
and construct’ project marks 

the fi rst completion of a works 
package at the power station. 

This project, which included six 
fl y ash silos, two coal silos, the 
ash-conditioning building and a 

fl y ash sump, was undertaken 
by the Kusile Silos Joint Venture 

– a joint venture between 
Stefanutti Stocks, WBHO and 

Basil Read, with Stefanutti 
Stocks leading the project.

The fly ash silos, which each have a 
capacity of 5 000 tons, will contain hot fly 
ash directly discharged from the bag filters

The two coal silos, each with a capacity of 1 000 tons, which 
act as coal surcharge silos for coal en route to the boiler units
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Stefanutti Stocks completes 
‘design and construct’ silo project

consequences, have a direct impact on 

construction, and therefore the opportu-

nity to infl uence the design directly after 

the tender is awarded, should be opti-

mised. For example, at the Kusile Silos 

project, internal buttress columns were 

replaced with thicker walls, resulting in a 

considerable saving on labour costs and 

construction time – for the price of only 

some additional concrete.

Refl ecting on the lessons learnt 

during the Kusile material handling silo 

project, Pretorius emphasises the value 

of a lean design with uncomplicated 

dimensions, where costly work at height 

and heavy lifting are avoided as far as 

possible, and where modern construction 

materials and methods are used. “Above 

all, ” he says, “keep it simple and fast. 

Make sure you have all the information, 

then decide on materials, and procure 

them timeously; thereafter you can focus 

on resources.”

At the Kusile Silos project all dimen-

sions were tailored to refl ect normal 

formwork available; complicated water-

proofi ng systems were replaced by an 

impermeable structure; movement bear-

ings were removed, and the structure was 

designed rigid. 

Th e substantial mechanical loads 

imposed on the roof slabs, however, 

meant that heavy lifting was inevitable, 

with the average structural steel sup-

porting the roof slabs weighing 20 tons. 

A total of 27 005 m³ concrete was poured, 

3 269 tons of rebar fi xed, over 6 600 m 

of piles installed, 302 m of silo walls slid 

and 17 000 m² of formwork erected.

“During the construction period our 

team was bombarded with a multitude of 

diverse challenges, ” says Pretorius. “Th e 

‘design and construct’ process on this 

project was so diverse and intense that, 

by completion, we felt as though we had 

conceived, birthed and raised an infant 

through to adulthood.” 

Th e contract period nevertheless went 

well, and the team achieved the milestone 

of 1 million LTI free hours.

 “Working inside the busy Kusile 

Power Station also posed its own set of 

unusual complications, but the experi-

ence gained in the ‘design and construct’ 

environment will undoubtedly stand us 

in good stead as this approach becomes 

more popular, ” concludes Pretorius.

 INFO

Werner Pretorius

Contracts Manager

Stefanutti Stocks

werner.pretorius@stefstocks.com

The foundations for the ash-conditioning building; this building is where the fly ash is conditioned 
to prevent it from becoming airborne during transportation to the ash dumps via conveyor belt

The material handling ‘design and construct’ project (including coal and fly ash silos, 
the ash-conditioning building and a fly ash sump) nearing completion, marking the first 
completion of a works package at the Kusile Power Station
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C O N S T R U C T I O N  A N D  P R O J E C T  M A N A G E M E N T

ADJUDICATION, as a method of resolving construction 

disputes in the South African construction industry, has been 

around for over 15 years. Although there has been some lim-

ited institutional intervention in the implementation of adju-

dication across construction contracts (for example through 

the efforts of the Construction Industry Development Board, 

or CIDB1), it is, in practice, still a purely contractual dispute 

resolution process.

Th is contractual process, in short, involves referring disputes 

to a third party (adjudicator) on an expedited basis, for an in-

terim and binding decision, which is capable of being overturned 

in subsequent arbitration or litigation.

Adjudication in South Africa has a number of critics who 

typically cite the lack of legislation supporting adjudication as 

the reason why it simply will not and cannot work2. Countries 

such as Australia, Singapore and New Zealand all have con-

struction payment legislation which introduces statutory 

adjudication, entrenching a party’s right to refer construction 

disputes to adjudication. The existence of such legislation 

further enables a party who holds an adjudicator’s decision in 

his favour to approach court for the enforcement of such deci-

sion. Such critics often fail to take into consideration that, in 

some of these jurisdictions, case law exists which predates the 

enactment of legislation and which points to a preference to 

enforce adjudicators’ decisions3.

Despite this line of criticism it is clear that our courts in 

South Africa have taken a robust approach to enforcing contrac-

tual adjudication and the decisions of adjudicators. Th is article 
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will discuss the court’s approach to adjudication by reference to 

various decisions, and will conclude that, despite the lack of a 

statutory framework, adjudication awards are still being enforced 

by our courts. A few of the more signifi cant court actions have 

been as follows:

In March 2010 the South Gauteng High Court held that a 

notice of dissatisfaction issued in response to an adjudicator’s 

decision under the JBCC 2000 principal building agreement 

did not absolve the employer from honouring its obligation 

to make payment of the principal agent’s interim payment 

certificate certifying payment in the amount of the adjudica-

tor’s award4. In this case the contractor successfully applied 

to court for an order of specific performance ordering the 

employer to make payment of the principal agent’s interim 

payment certificate. The court held further that the employer 

was only entitled to dispute the adjudicator’s decision and to 

attempt to set it aside in the subsequent arbitration5. In other 

words, the court indirectly endorsed the enforcement of an 

adjudicator’s decision, even in the face of alleged irregularities 

in the decision.

In April 2010 the South Gauteng High Court awarded sum-

mary judgement against Eskom Holding Limited on the basis 

of two adjudicators’ decisions given in favour of its contractor, 

Transdeco GTMH (Pty) Ltd under the NEC (second edition) 

form of contract6. In rejecting Eskom’s arguments that it had 

bona fi de defences to the action (which was, by that stage, raised 

by Transdeco’s liquidators), the court found that even where the 

adjudicator’s decision was given out of the allowed time period, it 

was still enforceable. 

During February 2013 Esor Africa and Franki (in joint 

venture) successfully applied to the South Gauteng High Court 

for an order forcing the Bombela Civils Joint Venture to make 

payment pursuant to a dispute adjudication board (or DAB) 

decision in its favour7. Th e contract, which gave rise to the DAB 

decision, was a FIDIC 1999 red book contract for the piling 

and lateral support work for sections of the Gautrain project in 

Johannesburg. Th e court, in considering the benefi ts of an adju-

dication process, held that:

“Th e benefi t gained by the [employer] was that the [contractor]

could not withhold performance of its obligations but was 

obliged to carry on with the works even if a DAB fi nding was 

not in its favour. In the construction industry cash fl ow for the 

contractor and ensuring completion of the works for the em-

ployer are essential. Th e DAB provision is clearly intended to 

provide an expedited process of dealing with disputes as and 

when they arise, including the adequacy of interim payment 

certifi cates. Th e DAB decision is not fi nal, but the obligation 

to make payment or otherwise perform under it is. In the 

most elementary way the DAB process ensures the interim 

solution of an issue which requires performance and requires 

that the decision is implemented. Th e parties’ position may be 

altered by the outcome of the eventual arbitration, which is a 

lengthier process and there may be a refund ordered of monies 

paid or an interest readjustment if too little was decided by 

the DAB.”8

In May 2013 the South Gauteng High Court applied the 

earlier judgment in Bombela in an application to enforce a DAB 

decision reached under one of the subcontracts on the Kusile 

power plant project9 based on the FIDIC general conditions. Th e 

court held:
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“18. I therefore find that the terms of the relevant contrac-

tual provisions are perfectly clear: the parties are obliged 

to promptly give effect to a decision by the DAB. The issue 

of a notice of dissatisfaction does not in any way detract 

from this obligation; whilst such a notice is necessary where 

the dissatisfied party wishes to have the decision revised 

it does not affect that decision; it simply sets in motion the 

procedure in which the decision may be revised. But until 

revised, the decision binds the parties and they must give 

prompt effect thereto.

19. Any room for doubt regarding the interpretation of 

these provisions was laid to rest by the judgement of this 

court in Bombela. This court has declared that such a 

notice of dissatisfaction does not excuse performance by the 

party giving such notice from giving effect to the decision in 

the interim.”

On 14 May 2013 the Supreme Court of Appeal heard its fi rst 

case regarding adjudication10. Th e case did not involve the 

enforcement of an adjudicator’s decision and, although the 

judgement is specifi c to the JBCC Adjudication Rules, it never-

theless illustrates the court’s perception of adjudication and 

how it should be applied. Th e case concerned an appeal from 

the Eastern Cape High Court, Grahamstown, which found that 

an arbitrator, appointed pursuant of a JBCC contract for the 

construction of the East London Convention Centre, had no 

jurisdiction to hear certain disputes referred to him post prac-

tical completion. One of the grounds raised by the employer 

in the court a quo, attacking the jurisdiction of the arbitrator, 

was that there had been no prior adjudication of the disputes 

referred to him. In respect of this line of argument the court 

stated the following:

“When read together with the Rules, I think it is plain that, in 

keeping with modern practice internationally, adjudication 

under clause 40 is designed as a measure for the summary 

and interim resolution of disputes, subject to their fi nal reso-

lution by arbitration where appropriate.”11

“I have already explained at some length that the question 

whether a dispute is to be resolved by adjudication, or whether 

it is to be resolved by arbitration depends upon when it is sub-

mitted for resolution, and not upon when the dispute arises. A 

contractor is not obliged to submit a dispute to adjudication. 

He may choose instead to complete the works and submit it 

then to arbitration.” 12

In Stefanutti Stocks (Pty) Ltd v S8 Proprietary Ltd13 Wepener J 

resonated the South African High Court’s robust approach to 

enforcement of adjudicators’ decisions determining that,

“[H]aving regard to the purpose of the provisions of the agree-

ment by introducing a speedy settling of disputes in construc-

tion agreements on a provisional, interim basis, I can find no 

reason not to follow the judgment in… Bombela … The purpose 

of the policy to implement the adjudicator’s decision is also to 

obviate the tactical creation of disputes with a view to post-

ponement of liability.”

The South African Court’s express recognition of the pur-

pose and policy of adjudication, and its consistent willingness 

to enforce adjudicators’ decisions, are resulting in the growth 

of ad hoc adjudication as the primary choice of dispute resolu-

tion procedure.

In a more recent matter in February 2014 an urgent appli-

cation was brought at the Free State High Court, concerning 

a procedural matter in regard to an extension of time within 

which to submit submissions to the adjudicator. Owing to 

the intervention of the year-end break, the respondent, in its 

opinion, had insufficient time to submit a response to the 

statement of claim. The adjudicator had taken the view that 

he did not have the authority to unilaterally grant such an 

extension of time. The application to court was to have the 

adjudicator’s decision set aside because he had not allowed an 

extension to the date within which to respond. The applica-

tion was dismissed with costs.

Th ese reported cases, and others, show a lively and healthy 

scenario. Adjudication is serving its intended purpose and our 

courts are supporting the process by enforcing the decisions 

taken by the adjudicators.

NOTES
1.  See CIDB Best Practice Guideline #C3 published in 

September 2005 and available for download at 

www.cidb.org.za.

2.  See for example Mr Mark Ilbury’s blog at: http://www.con-

structionlaw.co.za/blog/default.aspx?dtf=20090901000000

&dtt=20090930235959 (last accessed on 17 June 2013).

3.  See the English case of Drake & Scull Engineering Ltd v 

McLaughlin & Harvey Plc [1993] 60 BLR 102 (QB) where the 

court granted a mandatory injunction to enforce an adjudica-

tor’s award under the DOM/1 standard form of domestic 

subcontract.

4.  See unreported judgement of Mokgoatlheng J in the South 

Gauteng High Court – Basil Read (Pty) Ltd v Regent Devco 

(Pty) Ltd, Case No 41109/09, a copy of which can be down-

loaded at http://www.safl ii.org/za/cases/ZAGPJHC/2010/75.

html (last accessed on 17 June 2013).

5.  See Note 4 at paragraph 50.

6. See unreported judgement of Kathree-Setiloane AJ in the 

South Gauteng High Court – Freeman NO v Eskom Holdings 

Ltd, Case No 43346/09, a copy of which can be downloaded 

from http://www.safl ii.org/za/cases/ZAGPJHC/2010/29.html 

(last accessed on 17 June 2013).

7. See unreported judgement of Spilg J in the South Gauteng 

High Court – Esor Africa (Pty) Ltd / Franki Africa (Pty) 

Ltd Joint Venture v Bombela Civils Joint Venture, Case No 

12/7442.

8. See note 7 at paragraph 11.

9. See unreported judgement of DT v R du Plessis in the South 

Gauteng High Court – Tubular Holdings (Pty) Ltd v DBT 

Technologies (Pty) Ltd, Case No 06757/2013.

10.  See unreported judgement of Nugent JA, Leach JJA, Pillay 

JJA, Erasmus AJJA and Saldulker AJJA – Radon Projects (Pty) 

Ltd v NV Properties (Pty) Ltd and Gary Stephen Myburgh, 

Case No 528/12, a copy of which can be downloaded from 

http://www.safl ii.org/za/cases/ZASCA/2013/83.html 

(last accessed on 21 June 2013).

11.  See Nugent JA, note 10 at paragraph 8.

12. See Nugent JA, note 10 at paragraph 21.

13. Stefanutti Stocks (Pty) Ltd v S 8 Property (Pty) Ltd (2013) 

ZAGPJHC 249 (23 October 2013). 
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THE SOUTH AFRICAN construction industry, like that in 

many other countries, uses guarantees as security for the pay-

ment of compensation. Guarantees can be used to secure perfor-

mance of the obligations of the employer or the contractor under 

the underlying construction contract. Because they are far more 

common, only those securing performance of the contractor’s 

obligations are considered here.

Th is security is intended to protect the employer against the 

contractor’s failure to perform his obligations under the con-

struction contract. It is usually required to provide the employer 

with funds should the contractor (1) fail to repay an advance pay-

ment in the instalments required or to provide the materials or 

goods for which such payment was made, or (2) fail to achieve the 

performance specifi cations set out in the construction contract, 

or (3) fail to rectify a defect during the defects liability period 

(often referred to as ‘advance payment’, ‘performance’ and ‘reten-

tion’ guarantees or bonds respectively), or (4) be sequestrated or 

placed in liquidation or under business rescue, or (5) breach the 

construction contract resulting in the employer cancelling that 

contract.

Such a guarantee is normally issued by a financial institu-

tion (usually a bank or insurer), and may be either (1) a surety 

guarantee where the guarantor’s obligation to pay is de-

pendent upon a breach of, or other liability of the contractor 

under, the construction contract, or (2) an on-demand 

guarantee (also called an ‘on-demand bond’) which is payable 

merely upon demand by the employer stating that a payment-

triggering event specified in the guarantee has occurred and, 

perhaps, presentation to the guarantor of a document or doc-

uments specified in the guarantee (without having to establish 

the contractor’s breach).

A suretyship is accessory to the principal obligation it se-

cures. Th e liability of the guarantor is ancillary to that of the 

contractor who remains primarily liable to the employer. In es-

sence the guarantor under a surety guarantee undertakes to pay 

the employer amounts which the contractor is obliged to pay in 

terms of or arising from the construction contract. Th erefore the 

employer must prove the contractor’s breach or other liability 

under the construction contract and the resultant amount he is 

entitled to. He may only be able to do this at the end of adjudica-

tion, arbitration or litigation proceedings, which in the case of 

arbitration and litigation might be drawn out and costly. Banks 

are sometimes reluctant to issue surety guarantees to avoid being 

embroiled in disputes relating to the construction contract.

In contrast, an on-demand guarantee is a principal, inde-

pendent, autonomous and self-regulated (that is ‘stand-alone’) 

contract between the guarantor and the employer. It is separate 

from the construction contract and enforceable upon its own 

terms. Th e guarantor’s liability to make payment under the 

guarantee is therefore not conditional on any breach of (or other 

liability of the contractor under) the construction contract, nor 

is it otherwise subject to the construction contract – it is a pri-

mary obligation and not an accessory obligation. For this reason, 

too, the guarantor cannot avail itself of any contractual defence 

which might be open to the contractor under the construction 
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contract. Th e guarantor is normally not concerned whether there 

has been a breach of the construction contract or with any other 

underlying event or circumstance giving rise to the demand 

for payment, other than the payment-triggering event which is 

merely stated in the guarantee, but which does not have to be 

proven by the employer. Furthermore, on-demand guarantees do 

not require expensive investigations to be carried out or judge-

ments made about the contractor’s performance.

Unlike payment under a surety guarantee, payment under 

an on-demand guarantee ought to be uncomplicated and quick. 

Th is is intended to ensure that funds are readily available to the 

employer in the event of the contractor’s default. In Lombard 

Insurance v Landmark Holdings 2010 (2) SA 86 (SCA), the 

Supreme Court of Appeal held that the guarantee in that matter 

(being an on-demand guarantee) “is not unlike irrevocable let-

ters of credit issued by banks and used in international trade.... 

Th e obligation [to pay the benefi ciary] is wholly independent of 

the underlying contract of sale.... Th e bank undertakes to pay 

provided only that the conditions specifi ed in the credit are met. 

Th e only basis upon which the bank can escape liability is proof 

of fraud on the part of the benefi ciary.” In that case the guarantor 

undertook to pay the employer if the contractor was placed in 

liquidation. Th e court held that that payment-triggering event 

had occurred and that the demand was properly made. (See also 

Minister of Transport v Zanbuild Construction 2011 (5) SA 528 

(SCA), Coface South Africa Insurance v East London Own Haven 

2014 (2) SA 382 (SCA), Guardrisk v Kentz (Case No 94/2013 

[2013] ZASCA 182 (SCA)) and Eskom Holdings v Hitachi Power 

Africa (Case No 139/2013 [2013] ZASCA 101 (SCA)).

Th rough the business rescue process, because of the acces-

sory nature of a surety guarantee, the guarantor (surety) for the 

obligations of a contractor under business rescue may end up 

only being liable to the employer for an amount equal to that 

portion of the employer’s claim against the contractor which sur-

vives implementation of the business rescue plan (Sections 150(2)

(b)(ii) and 154 of the Companies Act 2008 apply). For this reason 

alone construction guarantees in the form of an on-demand 

guarantee are preferable from the employer’s perspective, as it is 

a principal obligation enforceable upon its own terms separate 

from the construction contract.

Obviously the use of an on-demand guarantee exposes the 

contractor to the serious risk of it being abused, as the employer 

may demand payment not justifi ed by the circumstances or may 

unfairly threaten to do so to exert commercial pressure. Th is risk 

may, perhaps, be reduced by requiring the demand to be signed 

by a director of the employer instead of by a junior offi  cial who 

might be more inclined to make an unjustifi ed demand. In prac-

tice, to prevent on-demand guarantees being undermined, courts 

are reluctant to interfere with their autonomous nature and will 

only grant an interdict against payment where fraud is clearly 

established (Guardrisk v Kentz (Case No 94/2013 [2013] ZASCA 

182 (SCA)).

An on-demand guarantee is clearly appropriate to secure an 

advance payment, as it immediately restores the normal posi-

tion in which the contractor must prove his performance and 

entitlement to payment. It would also be appropriate in lieu of 

withholding retention monies, as it would immediately place the 

employer in his traditional position of holding retention monies.

If the attainment of complex performance specifi cations 

might be the subject of legitimate dispute capable of being re-

solved only through the dispute resolution procedure prescribed 

by the construction contract, then, depending on the nature 

of the performance specifi cations and other relevant circum-

stances, a surety guarantee may perhaps be more appropriate.

Because of the complexity of these guarantees, and to 

reduce the likelihood of unintended consequences, both the 

employer and the contractor should be guided by experts 

regarding their wording. Th e following are a few general com-

ments and suggestions:

 ■ Th e maximum amount payable under a performance guar-

antee may be reduced proportionately where sectional comple-

tion occurs.

 ■ In reality the guarantor will only issue a guarantee on terms 

and conditions acceptable to it, despite any pro-forma attached 

to the construction contract. Th is should be ascertained from 

the guarantor before submission of the tender, and the guaran-

tor’s pro-forma guarantee should be submitted as part of the 

tender.

 ■ Th e guarantee will limit the guarantor’s obligations to the pay-

ment of money only.

 ■ Th e guarantee states the maximum aggregate amount for 

which the guarantor is liable and the expiry date of the guar-

antee. Ideally the expiry date of the guarantee should coincide 

with the applicable milestone completion date or expiry date of 

the defects liability period, as the case may be (‘the guarantee 

event’), but in the nature of things this cannot be accurately 

calculated at commencement of the construction contract and 

it is therefore estimated. If the expiry date of the guarantee is 

going to occur earlier than the guarantee event, the contractor 

is required to extend the expiry date so as to preserve the se-

curity until the guarantee event occurs. If the extension results 

from a delay attributable to the employer, the employer would 

normally bear the cost of extending the guarantee.

 ■ If the construction contract states that the maximum amount 

payable under a guarantee is a percentage of the initial con-

tract price, it should also provide that that amount is to be 

varied accordingly if the contract price subsequently increases 

or decreases.

 ■ A surety guarantee (but not an on-demand guarantee) should 

permit the employer to grant the contractor extensions of time 

and other indulgences and relaxations of the construction 

contract and to vary the construction contract, compromise 

with the contractor, release and waive security and otherwise 

arrange his aff airs with the contractor in any manner he deems 

fi t without advising the guarantor, to avoid the guarantor 

claiming release from the guarantee because it has been preju-

diced thereby.

 ■ Employers should be wary of the guarantee incorporating 

the International Chamber of Commerce’s ‘Uniform Rules for 

Demand Guarantees’ as this may, among other things, assist a 

contractor to obtain interdictory relief from a court, preventing, 

or at least delaying, the employer from receiving payment.

 ■ To prevent the guarantor from avoiding liability to pay under 

the guarantee, the employer must claim within the time, and 

comply meticulously with all the conditions for payment, 

stated in the guarantee. In Compass Insurance Company v 

Hospitality Hotel Developments 2012 (2) SA 537 (SCA) the 

Supreme Court of Appeal confi rmed that there must be 

compliance with the terms of the guarantee. Accordingly the 

guarantor in that matter was not obliged to pay where a copy 
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of a liquidation court order had not been enclosed with the 

demand for payment as required by the guarantee.

 ■  Other conditions for calling up the guarantee (including 

limitations on the employer’s right to call up the guarantee) 

might also appear in the construction contract itself. Th is is 

undesirable from an employer’s perspective in the case of an on 

demand guarantee, as it erodes the autonomous nature of such 

a guarantee. Th e judgement in Kwikspace Modular Buildings 

v Sabodala Mining Co 2010 (6) SA 477 (SCA) illustrates this. 

However, from a contractor’s perspective, the construction 

contract should specify the only grounds on which a call on 

the guarantee can be made and indemnify the contractor 

against all losses and expenses resulting from a claim against 

the guarantee to the extent to which the employer was not 

entitled to make. Although only of persuasive eff ect in South 

Africa, in Simon Carves v Ensus [2011] EWHC 657 (TCC) the 

UK Technology and Construction Court held that fraud is not 

the only ground on which a court will restrain a call on a guar-

antee and may do so where the underlying contract expressly 

prevents the benefi ciary from doing so.

 ■ An on-demand guarantee should record that any reference 

in that guarantee to the construction contract must not be 

construed as any intention to create a suretyship or other ac-

cessory obligation. 

 ■ Similarly, there should be no renunciation of the benefi ts of 

‘excussion and division’ or of any of the other benefi ts custom-

arily renounced in suretyships, as they apply only to surety-

ships and not to on-demand guarantees.

 ■ An on-demand guarantee should (1) record that multiple 

demands, not exceeding in total the maximum aggregate 

amount payable under the guarantee, are permitted under 

the guarantee, and (2) render the amounts payable on “your 

written demand” rather than “on your fi rst written demand”, 

to avoid it being held that there cannot be a second or sub-

sequent demand for payment in terms of the guarantee, as 

occurred in Nedbank v Procprops (Case No 108/13 [2013] 

ZASCA 153 (SCA)).

 ■ To avoid doubt, the construction contract should record that 

the guarantee is not to be interpreted as a limitation of the 

employer’s entitlement to further damages, or to any other 

remedy for breach of the construction contract, unless other-

wise intended.

 ■  Th e construction contract may provide the employer with 

remedies to terminate the contract, suspend payments (or 

withhold a percentage thereof) or encash a guarantee where 

(1) a guarantee is not timeously delivered, or (2) an existing 

guarantee is not timeously extended, or (3) the guarantor is 

liquidated or its rating deteriorates and a substitute guarantee 

is not timeously delivered.

 ■ Employers should be wary of accepting a guarantee issued 

by a foreign guarantor (whether a surety guarantee or an on-

demand guarantee) as, apart from perhaps becoming bound by 

adverse terms and conditions automatically implied by the for-

eign law into the guarantee, they might experience additional 

diffi  culties and incur additional costs suing for payment in a 

foreign jurisdiction.

 ■  A guarantee which guarantees the performance of a named 

contractor will not guarantee the performance by another 

unnamed person who subsequently completes the works in a 

joint venture with the named contractor. Th e obligations of 

the joint venture are distinct from those of the named con-

tractor (Lombard Insurance v City of Cape Town 2008 (2) SA 

423 (SCA)).

 ■  Employers should avoid the temptation of accepting a guaran-

tee (whether a surety guarantee or an on-demand guarantee) 

from the holding company of the contractor to save the charg-

es levied by fi nancial institutions and enjoy a corresponding 

reduction of the contract price. Unlike fi nancial institutions, 

they do not have a public reputation to uphold so as to remain 

in the lucrative business of issuing guarantees, and so might be 

more easily persuaded by their subsidiary (the contractor) not 

to pay. Financial institutions would usually require an appro-

priate restraining court order from a competent court not to 

comply with the demand for payment.
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PROBLEM SPECIFICATION
Th e courts have, at least since Duppa v Mayoi, been burdened 

with the problems arising out of a party’s delay in the perfor-

mance of its obligations in law. Lowsley and Linnett (2006) sup-

port the contention that the majority of contracts are plagued 

by delays and/or disruptions (DD), which are a continuing 

source of disputes, many of which are resolved by the courts. 

Th e various standard suites of contractsii have contractual 

provisions for the management and administration of time, 

resources and the programme of the works (traditional project 

management). However, these measures are, in many instances, 

not conducive to the economic and expeditious resolution 

of DD disputes. Th is article examines the manner in which 

certain project management functions can contribute to the 

effi  cient resolution of disputes.  

PROJECT MANAGEMENT
Initially project management (PM) referred to the management 

of time, cost control and quality to ensure the delivery of project 

targets (Kerzner 1984). Th is traditional PM is referred to by Li et 

al (2009) as “narrow sense” PM, and it is this aspect of PM that is 

considered here. Th e defi nition of traditional or narrow sense PM 

has remained largely static over the years as identifi ed in Figure 1.

Th e BS6079-2:2000 defi nes the term “project management” at 

2.125 as:

“…project management planning, monitoring and control of 

all aspects of a project (2.116) and the motivation of all those 

involved in it to achieve the project (2.116) objectives on time 

and to the specifi ed cost, quality and performance.”

Th e eff ective monitoring of the project will greatly assist in the 

effi  cient resolution of claims/disputes, and there are many direc-

tives in this regard, for example:

BS6079-1:2010 advises:

“Specifi c project monitoring reports might be required, and the 

vital basic elements of information that all projects require 

are as follows:

a. Actual costs reported against planned cost and variances: 

Th ese should be identifi ed and compared to variance thresholds 

imposed by the project manager. If a threshold is breached, then 

the team manager should provide reasons for the variance and 

submit a recovery plan stating the impact on cost, time and 

specifi cation. Th e impact of current actual cost on project cash 

fl ow should be of specifi c concern to the project manager. Th is 

will either ease or increase the fi nancial burden of the project.

b. Time and cost at completion: Th e team manager should 

provide a regular estimate of the time and cost at comple-

tion for each task. Although it is possible for the project 

manager to extrapolate existing data to provide such an esti-

mate, the team manager should also be given an opportunity 

to record a subjective view. Reconciling diff erences between 

the project manager’s estimate based on actual data and the 

team manager’s opinion provides a useful insight into real 

and perceived progress.

c. Earned value: Th e team manager should report performance 

regularly. Earned value measurement is one of the available 

methods of reporting performance. It can be used to calcu-

late cost and schedule variances, which can in turn be used 

to calculate performance indices and objective projections 

at completion of cost, time or some other measurable value, 

e.g. labour hours or materials usage.” (Author’s emphasis.)

AACE International has more detailed guidance, such as:

RP21R-98   Project Code of Account as ap-

plied in Engineering Procurement, and 

Construction for the Process Industries

RP23R-02  Identifi cation of Activities

RP24R-03  Developing Activity Logic

RP53R-06  Schedule Update Review as applied in Engineering 

Procurement, and Construction for the Process 

Industries

RP52R-06  Time Impact Analysis as applied in Construction

RP29R-03  Forensic Schedule Analysis

Th e competitive demands of the built environment require that 

there be a concomitant improved effi  ciency in the construction 

cycle to off set the costs of the increased PM overheads. Li et al 

(2009) identify one of the failures of conventional PM as creeping 
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“managerialism”. Th ey are of the opinion that “the size of manage-

ment teams has been signifi cantly increased. It has led to a sophis-

ticated bureaucracy, while long-standing problems such as low 

productivity, delayed delivery time, and cost overrun seemingly 

remain unsolved.” While the potential benefi ts of 3D PM are prof-

fered by these researchers, many are of the opinion that most PM 

setbacks arise out of a failure to get the basics right, especially with 

regard to records and recording procedures. Carmichael and 

Murray (2006) reveal that recommended best practices stipulate 

that “the contractor should keep reliable and accurate progress and 

programme records to assist contemporaneous assessment of the 

cause and eff ect of project changes.” Th is is reinforced by Kerzner 

(2009) who states that “cost and schedule management are in-

separable” (point fi ve of his Sixteen Points to Project Management 

Maturity). Th ey emphasise the relationship between PM eff ective-

ness and the quality of records and recording procedures. 

TECHNOLOGY
Judge Toulsen QC, in Barker v Portman Hoteliii, stated that he 

accepted “that the assessment of a fair and reasonable extension 

is an exercise of judgment, but that judgment must be fairly and 

rationally based”; it cannot merely be “an impressionistic, rather 

than a calculated assessment”.  Th e court’s regard for conven-

tional PM techniques saw a plethora of computer software being 

applied in the marketplace during the 1990s, (some fi fteen PM 

packages were being motivated). Bordoli (2007) completed a 

survey (UK) in 2006 which found that the number of packages 

had reduced to six with Power Project being the favourite choice 

(at 65%), followed by Primavera (17%) and Microsoft Project (8%).

Bordoli’s survey further uncovered that the contractor’s ap-

proach to the analysis of DD claims is markedly diff erent to those 

of the expert claims consultants. Contractors show a preference 

for Power Project, utilising the as-planned versus as-built tech-

nique, while the experts have a higher regard for window analysis 

using the Primavera package. Th e contractor’s preference and 

confi dence in the as-planned versus the as-built technique is sup-

ported by Ndekugri et al (2008), who rated its reliability, in terms 

of the settlement of claims without reference of the dispute to a 

tribunal, as the highest ranking success rate, with the Windows 

technique ranked fourth. Th e courts, as highlighted in Skanska v 

Eggeriv, will however not be swayed from their search to uncover 

the facts by the diff erent methodologies, software and program-

ming techniques advanced by the parties (Mak 2007). In Skanska 

v Egger, HH Judge Wilcox considered:

i. Quality of project documentation:

“It is evident that the reliability of Mr Pickavance’s sophisti-

cated impact analysis is only as good as the data put in.”

ii. Software:

When Egger questioned the ability of the allegedly outdated 

Power Project (Skanska’s system) to produce a reliable anal-

ysis in comparison to the sophistication of the system as ap-

plied by Egger’s expert, the judge stated that, “...I am satisfi ed 

that it also has a signifi cant capacity for logical connections 

and for identifying critical paths and for re-scheduling activi-

ties to show how events change.”

iii. Application of techniques:

Egger then raised the issue that the eff ective application of 

Power Project is, “...dependent upon the ‘intuition’ of its user”. 

Th e judge found that the term ‘intuition’ “…includes the 

power of selection of facts and interpretive judgment of them. 
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As a criticism, it is diffi  cult to see how this diff ers from the 

process followed and applied by Mr Pickavance’s own team of 

assistants prior to input into this computer programme.”

Mak (2007) concludes that, while Th e Protocol, and a multitude 

of other fi ne references, rate techniques of analysis and the so-

phistication of available software, the courts rate the reliability of 

a delay analysis on the completeness of the factual information 

included. Although the methodology of the various techniques 

may vary greatly, the requirements in law pertaining to factual 

causation remain constant and will determine the acceptability 

or otherwise of the claim submitted (not the technique em-

ployed) to the tribunal. Irrespective of the methodology, a delay 

register needs to be maintained which refl ects the status of 

fl oat entitlement and applications and the associated evi-

dence in support of the project delays.

DISPUTES
Disputes arise either where the interests of the parties are per-

fectly opposed to one another, defi ned as “confl ict of interest”, or 

where there is a confl ict on substantive issues, defi ned as “cogni-

tive confl ict”. Table 1 identifi es the characteristics of these two 

forms of confl ict.

Th e form of confl ict will, to a large extent, determine the format 

of the dispute resolution models that will be applied in reaching a 

conclusion in the matter (Bordoli 2007; Ndekugri et al 2008).

THE LEGAL ENQUIRY
Th e courts will examine the agreement struck between the par-

ties, with the contract entered into invariably setting a benchmark 

which must be adhered to. For instance, the NEC3 stimulates good 

management of a contract by making “the programme a central 

management tool for the project” (Palles-Clark 2010). Th e legal 

enquiry will, however, not consider the schedule networks in isola-

tion, but will examine the tendered evidence in support of the pur-

ported delays. Project management software is merely a manage-

ment tool, while eff ective project management – which requires 

“that relevant information be obtained, analyzed, and reviewed in 

a timely manner” Kerzner (2009) – will markedly contribute to the 

effi  cient resolution of construction disputes.

Yang and Yin (2009) list the most common key delay docu-

ments available for retrospective delay analysis as the following:

Used for analysis: schedule networks.

Used as evidence of delays: daily construction reports, quality 

control reports, correspondence, progress curves, productivity 

measurement, and change order logs.

Carmichael and Murray (2006) summarise Th e Protocol as rec-

ommending: a baseline programme, periodic updates (period speci-

fi ed), resource and cost loading per activity (labour and equipment), 

report logic changes for each update, time impact analysis used for 

time extensions, and limited duration for single activity (7–28 days).

Table 1: Forms of confl ict

Cognitive confl ict Confl ict of interest

Issues of fact

Searching for the truth Interests of the parties are per-
fectly opposed to one another

Seeking fairness Seeking a ‘just’ solution

Exploring win/win situations Win/lose outcome
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Yates and Epstein (2006) emphasise the requirement for 

transparency within the records and recording processes. Th ey 

list seven categories of documentation. Table 2 consolidates the 

recommendations of the various sources considered.

Th e courts have, over the years, remained consistent in their ap-

proach to cause and eff ect. Judge Richard Fernyhough QC in Costain 

v Haswellv stated, with regard to claims submitted to the court:

“...they failed not because they advanced far more money 

than they were worth but because the facts necessary to 

prove those claims were not put before the court.”

CONCLUSION
Research supports the importance of accurate record keeping 

for all activities as from the date of commencement of works 

through to the date of completion. Th e causal enquiry looks 

not only to the facts pertaining to the Event but also to the facts 

surrounding the Hypothetical Parallel World, the Alternative 

Event and the corresponding Hypothetical Better Outcome 

(Schaeff er 2010). As the PM function encompasses project moni-

toring procedures, the associated recording procedures and the 

management of records, the effi  cient resolution of disputes is 

directly dependent upon the quality of PM applied. H.H. Justice 

Hamblen in Adyard v SD Marinevi stated:

“I therefore do not consider that any real support for Adyard's 

case on causation is to be found either in the City Inn case or, 

if relevant, in the SCL Protocol. I hold that, in relation to both 

its extension of time claim and its claim in reliance on the 

prevention principle, it has to establish causation in fact, which 

means showing that the variations were likely to or (as the case 

may be) did cause actual delay to the progress of the works.”

Th e legal enquiry centres itself around the establishment of the 

factual matrix surrounding the issues. It will set high store on 

the integrity and transparency of the process. In the realm of 

PM, contemporaneous records and timely communication of 

delays and disruptions, as well as open debate on methods to ad-

dress them, are paramount.

NOTES
i [1669] E.W.H.C. KB J97 (11 January 1669).
ii  JCT05, NEC3, FIDIC or any contract where the conditions are ar-

rived at with broad based representation rather than a single body.
iii  John Barker Construction Ltd v London Portman Hotel Ltd 

[1996] 83 B.L.R. 31.
iv  Skanska Construction UK Ltd v Egger (Barony) Ltd [2004] 

E.W.H.C. 1748 (T.C.C.).

v   Costain Limited v Haswell & Partners Limited [2009] E.W.H.C. 

3140 (T.C.C.), [2010] T.C.L.R.-1, (Q.B.D.), (T.C.C.).
vi  Adyard Abu Dhabi v SD Marine Services [2011] E.W.H.C. 848 

(Comm).
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Table 2: Consolidation of references

Yates and Epstein Yang and Yin
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6 Minutes of meetings

7 Progress reports to be linked to CPM schedule changes Progress curves
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OVERVIEW
A new bulk liquid terminal, referred to 

as Berth 208, has been constructed in the 

Port of Richards Bay. Th e berth is located 

next to a natural heritage site consisting 

of an ecologically sensitive mangrove 

area, referred to as the eChwebeni Site of 

Conservation Signifi cance. Th e environ-

mental impact assessment for Berth 208 

identifi ed potential negative impacts on 

this site in the form of increased shore-

line erosion.

WSP Africa Coastal Engineers was 

appointed in 2009 as subcontractor 

to the CSIR for a study to assess 

and implement shoreline mitigation 

measures. Th e study results were 

summarised in Report No CSIR/BE/

IE/ER/2009/0056/B. Th e budgeted 

amount for this construction project 

was R50 million, and the contract was 

awarded to Stefanutti Stocks (Pty) Ltd.

MAIN SOURCE OF EROSION
Th e main cause of the erosion was vessel-

generated waves (Figure 1), especially tugs 

passing by. Th e impact of these waves can 

be seen in Figure 2 where mangrove trees 

are gradually dying. Using a number of cal-

ibrated poles monitored by video camera, 

a qualitative exercise was conducted by the 

CSIR at the beach close to Spinach Point 

to estimate the waves generated by tugs. 

Tugs were estimated to be moving at ap-

proximately 5 to 8 knots. An analysis of the 

video material revealed the following:
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Physical modelling and design of a fl oating 
concrete breakwater in Richards Bay Harbour

Figure 1: Waves breaking on the beach Figure 2: Waves destroyed part of the mangroves
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 ■ Number of large waves (of signifi cance): 

± 4

 ■ Number of observable waves: ± 7

 ■ Wave period: ± 3 s

 ■ Approximate maximum wave height: 

0.55 m (at the depth of ± 1.2 m)

 ■ Th e CSIR also found that, assuming 

the wave fronts were parallel to the 

shoreline, with a slope of about 1:8, the 

breaker-height (Hb) would be 0.7 m in 

a water depth of about 0.6 m (using the 

software package called Automated 

Coastal Engineering System (ACES)).

MITIGATION OPTIONS
In consultation with a wider team of port 

engineers and environmental managers, 

mitigation options were prioritised and 

preliminary designs and costing inves-

tigated. Th ree options were eventually 

considered, namely a rock revetment, a 

fl oating breakwater and geo-bags. Due to 

its limited environmental impact, a fl oating 

breakwater was eventually chosen as the 

most suitable erosion mitigation option. 

FLOATING BREAKWATER
Floating breakwaters are being used for 

wave protection of small harbours and 

as shore protection devices at various 

locations throughout the world. Some 

of the advantages are that they can be 

fabricated at remote sites and deployed in 

deep water, are ideal in areas with poor 

founding conditions, allow water circula-

tion, have smaller impact on sediment 

transport and fi sh migration than seabed-

founded structures, and can also be used 

as walking platforms.

DESIGN METHODOLOGY

Stability of the breakwater

Th e pontoon consists of polystyrene 

coated with 3 mm black polyuria hard 

coating to all sides, encased in concrete 

and moored to the seabed by means of 

SEAFLEX mooring lines. Helix anchors 

are used as anchors on the seabed. When 

checking the stability, the pontoon was 

assumed to be fl oating freely. Th e calcula-

tions were based on BS 6349-6. After 

several iterations a draft of 1.1 m and free-

board of 0.4 m were obtained. Th e pon-

toon is 15 m long, 5 m wide, 1.5 m deep, 

and the total length of the breakwater is 

660 m. Each pontoon weighs 67 tonnes.

Th e stability of the pontoon was 

checked as follows according to BS 6349-6 

(Figure 3).

 ■ Determine (KG)

 ■ Determine (KB) [for a box-shaped pon-

toon this will be half the draught]

 ■ Determine the displacement V

 ■ Determine I = 
length × breadth3

12

for a rectangular pontoon

 ■ Determine (GM) = (KB) +  
I

V
  − (KG)

[this value has to be positive]

 ■ Determine (GZ) 

Physical modelling

Physical model testing was performed at 

the CSIR to confi rm that the structure 

reduces wave energy suffi  ciently. Th e ob-

jective of the modelling was to determine 

whether the fl oating breakwater will be 

able to reduce the wave height by 70% 

using diff erent wave heights (Hs), wave 

periods (Tp) and water levels. Th e model 

was performed in a scale of 1:20.

Test facilities

Th e tests were conducted in a long 2D wave 

fl ume in the CSIR’s hydraulic laboratory in 

M

Water level

Water level
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G
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Figure 3: Checking the stability of the pontoon according to BS 6349-6 
(Source: BS 6349-6 Figures 15 and 16)

Figure 4: Modelling of regular waves in the flume at the CSIR
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Stellenbosch. Th e fl ume measured 0.75 m x 

1.0 m x 30 m. Wave conditions were created 

with a single-paddle piston-type wave gen-

erator. Th e 0.75 m wide paddle is equipped 

with dynamic wave absorption in order to 

absorb the waves refl ected off  the structure 

(assumed quite high due to the breakwater’s 

vertical face). Regular waves were modelled 

in the fl ume (Figure 4).

Setup

Since the purpose of the physical model-

ling was to determine wave transmission, 

the breakwater was placed 35 m from the 

shoreline at a depth of 6 m prototype, 

and three probes were placed before the 

breakwater while the other three were 

placed behind (three probes can be seen 

behind the breakwater during testing in 

Figure 5).

To estimate protection provided by 

the breakwater, the wave transmission 

was determined using the following 

equation:

Ct = Hi/Ht

 where Hi is the incident wave height 

and Ht is the transmitted wave height. Figure 5: View of the flume during testing



34 July 2014 Civil Engineering

Anchor lines were modelled on the 

SEAFLEX spring system, whereby the 

pontoon was anchored to helix anchors 

on the seabed via mooring lines and a 

multi-line spring device attached to the 

base (see Figure 6). Typical elasticity prop-

erties of the SEAFLEX system were scaled 

to a model of 1:20. Mooring lines were 

modelled using a stretch-free cotton-

based line, whereas the spring device was 

replicated using stainless steel springs.

Th e helix anchors were modelled 

using heavy steel plates in the fl ume 

(Figure 7 shows helix anchors on site 

during construction). Anchor points 

on the breakwater were modelled using 

stainless steel springs. Th e mooring lines 

were tensioned upon initial installation 

such that the lines were ‘just tight’ when 

fl oating at ML, without any stretch in the 

springs. Th e lines were slacker at LAT and 

taut with springs stretched at HAT. Th e 

mooring lines crossed underneath the 

pontoon and were anchored on the op-

posite side of the model, as illustrated in 

Figure 6. Th is setup aims to reduce surge 

and roll. Since the anchor blocks sat upon 

a slope, the front lines were longer than 

the rear lines to ensure a constant angle 

and even tension across all four lines 

while the model was afl oat.

Test conditions

Th ree wave conditions were tested with 

diff erent water levels (T1.1 – T1.9). 

Additional test conditions (T2.2 – T3.12) 

were added to the schedule, focusing 

on the lower frequency 3.0 s, 3.5 s and 

4.0 s waves (see Table 1 for test condi-

tions). All waves tested in the fl ume were 

regular waves.

Erosion issues at the Richards Bay site 

are primarily caused by bow waves propa-

gating from fast-moving tug boats running 

parallel to the shore. Th ough these bow 

waves are not strictly sinusoidal, the regular 

waves created by the paddle wave-maker are 

suffi  ciently accurate representations.

Results

Test conditions and results are presented 

in Table 2. Th e fi rst part of the table shows 

the prototype values while the second 

part shows model values. Th e transmis-

sion value is simply the ratio of wave 

height transmitted through (recorded at 

the rear probes) the breakwater to the 

average incoming wave height. Wave 

heights and percentage transmission are 

presented in two formats: Format 1 con-

siders rear probes R1 and R2, and Format 

2 with respect to the three probes R1, R2 

and R3. Wave heights tend to be lower 

at probe R3 due to shoaling in shallow 

water, hence the percentage transmission 

“R1+R2” column was considered.

Th e data recorded seems reliable with 

close results across the range of test con-

ditions. It should be noted that, according 

Table 1: Test conditions

Test WL WL 

(m) 

CD

Depth 

(m)

Hmo 

(m)

Tp (s)

1.1 HAT 2.47 7.80 0.5 2.0

1.2 HAT 2.47 7.80 1.0 3.0

1.3 HAT 2.47 7.80 1.5 4.0

1.4 ML 1.20 6.53 0.5 2.0

1.5 ML 1.20 6.53 1.0 3.0

1.6 ML 1.20 6.53 1.5 4.0

1.7 LAT 0 5.33 0.5 2.0

1.8 LAT 0 5.33 1.0 3.0

1.9 LAT 0 5.33 1.5 4.0

2.2 HAT 2.47 7.80 1.5 3.0

2.3 HAT 2.47 7.80 0.5 4.0

2.5 ML 1.20 6.53 1.5 3.0

2.6 ML 1.20 6.53 0.5 4.0

2.8 LAT 0 5.33 1.5 3.0

2.9 LAT 0 5.33 0.5 4.0

3.1 HAT 2.47 7.80 1.0 3.5

3.2 HAT 2.47 7.80 1.5 3.5

3.3 ML 1.20 6.53 1.0 3.5

3.4 ML 1.20 6.53 1.5 3.5

3.5 LAT 0 5.33 1.0 3.0

3.6 LAT 0 5.33 1.5 3.0

3.7 LAT 0 5.33 1.0 3.5

3.8 LAT 0 5.33 1.5 3.5

3.9 HAT 2.47 7.80 1.0 3.0

3.9a HAT 2.47 5.47 1.0 3.0

3.10 HAT 2.47 7.80 1.5 3.0

3.11 ML 1.20 6.53 1.0 3.0

3.12 ML 1.20 6.53 1.5 3.0

Figure 6: SEAFLEX mooring line in place (Source: SEAFLEX brochure: 
http://www.ccdesign.dk/files/manager/images/forankring/seaflex.pdf)

Figure 7: Helix anchors on site
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to the CSIR’s study on erosion mitigation 

at Richards Bay, a maximum transmission 

value of 20%–30% is required to halt ero-

sion. In almost all cases the breakwater 

fails to achieve these requirements. 

Nevertheless, in tests where a 1.0 m wave 

height and a 3.0 s wave period at HAT 

(T3.9a and T3.9) were tested, a 60% and 

65% in reduction of wave height was at-

tainable consecutively. Th is is a good sign 

to show that the breakwater will work, 

bearing in mind that the observed waves 

on site were less than 1.0 m. Th e wave 

height of 1.0 m is a conservative value.

From Table 2 it is clear that the wave 

period is the most infl uential parameter 

on wave transmission. A minor increase 

in period (from say 3.0 s to 3.5 s) will 

result in far greater transmission values. 

Th is is due to the increasing wave lengths 

that accompany these wave periods. As 

the wavelength increases, the structure 

begins to ‘ride’ above the crest.

Since all the bigger waves are gener-

ated by tugs when speeding, which does 

not always happen, there is a strong belief 

that more than 90% of the time the break-

water will work eff ectively, because wind-

generated waves within the harbour are in 

the order of 0.2 m to 0.3 m (obtained from 

previous studies).

BREAKWATER DESIGN

Wave and current loading

Th e Morison equation was used in 

determining the design wave and cur-

rent loading. Th e calculated loading was 

34 kN/m. Goda’s method of calculating 

wave loads from a standing wave from 

vertical structures was also used, and a 

force of 16 kN/m was obtained and ap-

plied in the design of the pontoon, since it 

was perceived to be reasonable.

Breakwater positioning

Th e cross-section of the pontoon was 

determined based on the design, specifi -

cally the water depth and proximity to the 

existing structure, since it was anticipated 

that the existing piles would be used for 

anchoring. Th e average water depth is 

around 6.0 m at low tide and there is a 

5.0 m clearance from the existing struc-

ture (see Figure 8). Due to shallow por-

tions of the sea bed next to the structure, 

some pontoons were positioned within 

the structure (see Figure 9). Staggering of 

this section of the breakwater was also 

opted for on the entrance side of the jetty, 

due to sand bars, and this can be seen at 

the top in Figure 8.

Structural design of a pontoon

Th e structural design of the pontoon was 

based on the following codes:

 ■ BS 6349: Maritime Structures, Part 6 

(Structural use of Concrete BS 8110 or 

SABS 0100) 

 ■ PIANC 1994 (Design of fl oating break-

waters), which provided enough infor-

mation for the design.

It was assumed that the direction of the 

design wave and wind load is head-on to 

the pontoon and that the pontoon acts as 

constraint against lateral movement.

Th e structural capacity of the pon-

toon walls was checked against wave 

action whereby the wave height of 1.0 m, 

wave period of 3.0 s, current of 0.5 m/s 

and water depth of 6.0 m were input 
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parameters to determine the wave loading 

eff ect on the pontoon. Th e wind loading 

of 14.4 m/s was also included.

Th e structural capacity was also as-

sessed, assuming lifting of the pontoon 

with a crane, since this was a critical 

design feature. As illustrated in Figure 10, 

the pontoon was lifted from the underside 

to check whether the vertical walls would 

not collapse to the inside due to loading.

Th e vertical wall was designed as a 

cantilever member with the applied loads. 

Diff erent lifting scenarios were considered, 

including lifting from the top slab as shown 

in Figure 11. During construction the 

contractor opted to lift the pontoon using 

eight lifting hooks cast into the walls of the 

pontoon (see Figure 12). Th is scenario was 

checked and approved before casting.

Th e design of reinforcement was 

based on the most critical design load 

Table 2: Test results
Data in proto-

type based on 

1:20 scale model

Structure width 

(m): 5.0 m
Depth at CD (m): 6.0 m WL at structure

Date

2010
Test WL

Wl (m) 

CD

Hd 

(m)

Tpd

(s)

Ha 

(m)

Tpa 

(s)

HR1 

(m)

HR2 

(m)

HR3

(m)
R1+R2 R1+R2+R3

Trear 2 

%

Trear 3

%

Lo

(m)
Ld (m)

8/26 3.90 HAT 2.47 1.0 3.0 0.98 3.0 0.35 0.33 0.29 0.34 0.32 35% 33% 14.1 14.0

8/27 3.11 ML 1.20 1.0 3.0 0.97 3.0 0.32 0.37 0.27 0.35 0.32 36% 33% 14.1 14.0

8/28 3.50 LAT 0 1.0 3.0 0.97 3.0 0.26 0.23 0.20 0.25 0.23 25% 24% 14.1 13.9

8/29 3.9a HAT 2.47 1.0 3.0 1.00 3.0 0.46 0.33 0.27 0.40 0.35 40% 35% 14.1 14.0

8/30 3.10 HAT 2.47 1.5 3.0 1.30 3.0 0.53 0.48 0.47 0.51 0.49 39% 38% 14.1 14.0

8/31 3.12 ML 1.20 1.5 3.0 1.55 3.0 0.61 0.54 0.55 0.58 0.57 37% 37% 14.1 14.0

9/1 3.60 LAT 0 1.5 3.0 1.30 3.0 0.67 0.50 0.44 0.59 0.54 45% 41% 14.1 13.9

9/2 3.10 HAT 2.47 1.0 3.5 1.07 3.5 0.67 0.69 0.52 0.68 0.63 64% 59% 19.1 19.0

9/3 3.30 ML 1.20 1.0 3.5 1.08 3.5 0.70 0.56 0.44 0.63 0.57 58% 52% 19.1 18.8

9/4 3.70 LAT 0 1.0 3.5 1.00 3.5 0.50 0.58 0.42 0.54 0.50 54% 50% 19.1 18.5

9/5 3.20 HAT 2.47 1.5 3.5 1.66 3.5 1.00 1.00 0.77 1.00 0.92 60% 56% 19.1 19.0

9/6 3.40 ML 1.20 1.5 3.5 1.58 3.5 0.97 0.84 0.64 0.91 0.82 57% 52% 19.1 18.8

9/7 3.80 LAT 0 1.5 3.5 1.58 3.5 0.98 0.94 0.67 0.96 0.86 61% 55% 19.1 18.5

Physical model-

ling at scale 1:20

Model 

values

Structure 

width 

(mm): 250

Depth at CD (mm): 300 WL at structure 

Date

2010
Test WL

Wl 

(mm) 

CD

Hd 

(mm)

Tpd

(s)

Ha 

(m)

Tpa 

(s)

HR1 

(m)

HR2 

(m)

HR3 

(m)
R1+R2 R1+R2+R3

Trear 2

%
Trear 3 

Lo 

(mm)

Ld 

(mm)

8/26 3.90 HAT 123.5 50 0.67 49.0 0.67 17.5 16.5 14.5 17.00 16.17 35% 33% 702.6 701.9

8/27 3.11 ML 60.0 50 0.67 48.5 0.67 16.0 18.5 13.5 17.25 16.00 36% 33% 702.6 700.4

8/28 3.50 LAT 0 50 0.67 48.5 0.67 13.0 11.5 10.0 12.25 11.50 25% 24% 702.6 696.4

8/29 3.9a HAT 123.5 50 0.67 50.0 0.67 23.0 16.5 13.5 19.75 17.67 40% 35% 702.6 701.9

8/30 3.10 HAT 123.5 75 0.67 65.0 0.67 26.5 24.0 23.5 25.25 24.67 39% 38% 702.6 701.9

8/31 3.12 ML 60.0 75 0.67 77.5 0.67 30.5 27.0 27.5 28.75 28.33 37% 37% 702.6 700.4

9/1 3.60 LAT 0 75 0.67 65.0 0.67 33.5 25.0 22.0 29.25 26.83 45% 41% 702.6 696.4

9/2 3.10 HAT 123.5 50 0.78 53.5 0.78 33.5 34.5 26.0 34.00 31.33 64% 59% 956.3 949.3

9/3 3.30 ML 60.0 50 0.78 54.0 0.78 35.0 28.0 22.0 31.50 28.33 58% 52% 956.3 940.8

9/4 3.70 LAT 0 50 0.78 50.0 0.78 25.0 29.0 21.0 27.00 25.00 54% 50% 956.3 924.4

9/5 3.20 HAT 123.5 75 0.78 83.0 0.78 50.0 50.0 38.5 50.00 46.17 60% 56% 956.3 949.3

9/6 3.40 ML 60.0 75 0.78 79.0 0.78 48.5 42.0 32.0 45.25 40.83 57% 52% 956.3 940.8

9/7 3.80 LAT 0 75 0.78 79.0 0.78 49.0 47.0 33.5 48.00 43.17 61% 55% 956.3 924.4

Figure 8: Staggered pontoons Figure 9: Pontoons within the jetty              
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case, which is the lifting of the pontoon 

during construction. Local checks on the 

lifting points were also done to determine 

reinforcement requirements.

Design of the connectors

To form a continuous straight break-

water the ends of all the pontoons were 

tied to one another using fi ve bolted con-

nectors evenly spaced across the width 

of the pontoon at the same level. To keep 

all the pontoons in position and to limit 

diff erential displacement under loading 

at the joints, SEAFLEX mooring lines 

of 3 ton load capacity were attached to 

either end of each pontoon. Th e eff ect 

of the wave loading at an angle to the 

pontoons makes each pontoon rotate in 

the horizontal plane about its centroid. 

Restraint of this rotation causes a shear 

force and moment at the pontoon joint 

which was considered in the design of 

the connectors.

To allow vertical rotation between 

the adjacent pontoons, a wire cable was 

used to tie the pontoons together, with a 

reinforced rubber disc fi tted between each 

pontoon. A thread bar was crimped on 

both ends of the cable wire to ensure that 

the wire could be tensioned by torqueing 

nuts on the thread bar. An end plate for 

load distribution into the concrete was 

used. Shear transfer is achieved by fric-

tion caused between the metal-reinforced 

rubber disc and the concrete pontoons 

under a preload. Preloading of the con-

nectors was determined considering that 

the joint had to transfer shear load when 

being subjected to a moment.    

Th e connectors between each pon-

toon were designed for wave loading from 

a head-on direction, 45° and 60° to the 

pontoon alignment. Th e wave pressures 

were determined using Goda and as-

suming a stationary vertical breakwater 

the same height of the pontoon. Th e wave 

height used was 1.5 m. 

Th e couple moment was determined 

by calculating the resultant load from the 

wave pressures for each wave crest and 

trough acting on the stationary vertical 

face along the pontoon breakwater, and 

multiplying this resultant load by the 

distance between the centroids of the 

adjacent resultant loads.

Th e couple moment causes a shear 

end moment at the joint between the 

pontoons. In this bolted connection, the 

connectors are in shear and tension. Th e 

load eff ect was assumed to rotate the 

Lifting hooks

Figure 10: Pontoon being lifted from underside

Figure 11: Positions of lifting hooks

Figure 12: Hydraulic jacks lifting the pontoon from the deck slab
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pontoon about the bottom connector 

in the group (the horizontal spacing be-

tween the connectors is the depth of the 

bolted joint). Th is causes the connector 

about which the pontoon rotates to be 

most stressed in compression. Th e loads 

carried by each bolt vary linearly with 

the connector furthest away from the 

point of rotation to be most stressed in 

tension. Th e moment of resistance was 

determined by:

Mr = (Tm ∑ yi 2/y1) = Mu

Mu = applied moment

Tm = tensile force in top bolt

y1 =  distance from point of rotation 

to furthest connector

yi =  distance from the point of 

rotation to each connector

Pu =  horizontal resultant wave load 

at pontoon joint

Th e shear per bolt is Vu = Pu/2

Waves with an approach angle of 60° 

caused higher loadings in the connectors 

than a 45° degree approach angle.

Th e loading on the connector was pro-

vided to Freyssinet Posten who designed 

and fabricated custom-made connectors, 

as indicated in Figure 13. For a 60° degree 

approach angle the following values were 

adopted in the design:

 ■ Maximum compressive load for the 

outer connector rubber bearing 200 kN 

at the point of rotation

 ■ A shear transfer of 87 kN per joint 

 ■ Sliding resistance determined using a 

static coeffi  cient of friction between wet 

concrete and rubber of 0.6

 ■ preload of 6 tons per connector 

 ■ maximum tensile load for the outer 

connector of 82 kN.

Design of rubber bearings

Th e initial design of the rubber bearing 

between the pontoons was done by WSP. 

Th e loadings on the rubber bearing were 

provided to Freyssinet Posten who then 

designed and manufactured custom-

made rubber bearings, as shown in 

Figure 13.

Design of anchors

Initially, the 1 ton concrete blocks de-

signed by SEAFLEX were to anchor a 

pontoon in four positions, and this was 

approved and recommended by WSP. 

However, poor founding formation at the 

project site forced the contractor to use 

Helix anchors. Th ese are square-shaft 

hot-dipped galvanised steel tubes in-

stalled with the aid of hydraulics to screw 

through resisting soils. 

Design of mooring

SEAFLEX was a recommended subcon-

tractor to provide mooring lines. Th is 

is a rubber system which elongates and 

retracts with depth changes and varying 

wind/wave loads. Th e system is primarily 

used to keep constant tension between 

the fl oating structure and bottom anchors 

to prevent lateral movement and absorb 

shock loading (see Figure 6).

CONCLUSION
Th e physical modelling and design of a 

fl oating concrete breakwater in Richards 

Bay Harbour has been an interesting and 

particularly meaningful project, leading 

to the conservation of a natural heritage 

site comprising an ecologically sensitive 

mangrove area. 

Bearing

Connectors

Figure 13: Connectors and bearings on top of the pontoon during construction
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PROJECT BACKGROUND
The export coal railway network 

stretches from Blackhill near 

Emalahleni in Mpumalanga to the 

export terminal in Richards Bay, with 

its feeder lines originating from as far 

afield as Lephalale. 

The Ermelo Yard is a critical node 

in the rail-bound supply chain, situated 

420 km from Richards Bay. Ermelo Yard 

itself consists of four separate yards 

which are all in parallel and linked on 

the eastern side by three connecting 

rail balloons. The loaded trains arrive 

in the D yard from the mines and are 

transferred via the outer balloon to 

yard A where they are compiled into 

200-wagon trains for onward passage to 

Richards Bay. Upon their return from 

Richards Bay, the empty 200-wagon 

trains arrive in the B yard and are trans-

ferred by diesel locomotives to the C 

yard via the inner balloon.

Th e railway line north of Ermelo is on 

a 1:100 gradient and is electrifi ed at 3 kV 

DC voltage, while the line south of the 

yard is on a 1:160 gradient and is electri-

fi ed at 25 kV AC voltage. 100-wagon trains 

are run from the mines to the yard using 

DC-powered locomotives. At the yard 

the trains are assembled into 200-wagon 

trains and the DC locomotives are changed 

over to AC locomotives which haul the 

200-wagon trains to Richards Bay.

Other functions of the yard include:

 ■ Carrying out a technical examination 

of loaded trains prior to the trip to 

Richards Bay.

 ■ Matching of jumbo-wagon trains and 

small-wagon trains for compiling into 

200-wagon trains, as the lighter wagons 

must always be at the rear of the train.

Construction of Ermelo third balloon
on coal export line

Ballastless track into D yard at Ermelo

Civil Engineering  July 2014 43
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PROBLEM DEFINITION
The maintenance required to maintain 

the integrity of the yard has been severe 

over the years, due to the very sharp 

radius of the balloon lines, the wear 

on the rails and the forces between 

the wheel and track. Very often, the 

maintenance required renders one of 

the balloon lines out of service, which 

results in congestion on the operating 

balloon line.

Balloon lines A and B were con-

structed using the conventional track 

system and must be subjected to mainte-

nance after every 25 million gross tonnes 

(25 mgt) of traffi  c carried. During the 

maintenance, amongst other things, the 

following tasks are performed:

 ■ Th e track geometry is manually ad-

justed.

 ■ Th e ballast bed is hand-tamped and 

screened.

 ■ Th e track gauge is adjusted.

 ■ Some hardware components 

and other components are 

replaced, if necessary.

 ■ Th e drainage is reinstated/improved.

AIMS AND OBJECTIVES
In order to support an increase in the 

transport capacity of the coal line from 

around 69 million tonnes per annum 

to 81 million tonnes per annum, it was 

decided that a third balloon should be 

constructed in order to ease the burden 

on the existing balloon lines. Th e third 

balloon was designed to connect the A 

and D yards, and the layout of the balloon 

line was designed in such a way that when 

one of the three balloon lines is closed off  

for maintenance, there will be no negative 

eff ects on the throughput of the trains 

(Van der Linde 2014).

PROJECT DESCRIPTION
Th e project commenced in 2008. A 

lengthy feasibility and design process en-

sued and the project went out on tender in 

December 2011. A contract was awarded 

in February 2012, and the work on site 

started in April 2012 (Van der Merwe 

2014). A total length of 3 km of rail would 

be constructed over an estimated con-

struction period of 15 months. Th e works 

were to include:

 ■ Construction of 1.8 km of ballastless 

track and alterations to yards A and B, 

including six new cross-overs to enable 

trains to run from either yards C or D 

into yards B or A. 

 ■ Installation of sixteen 6 m transition 

modules to join the conventional track 

to the ballastless track.

 ■ A total length of 720 m of overhead 

track equipment needed to be deviated 

or newly constructed to accommodate 

the third balloon.

 ■ Th e installation of 18 new turnout sets.

In March 2010 a short report was com-

piled on the consequences of installing 

conventional track on the new balloon. 

Th e report stated that, if conventional 

track was used for the third balloon, 

Ermelo Depot would have to spend about 

10% of its annual perway maintenance 

budget on a “single 3 km piece of line”.

Conventional track was out of the ques-

tion, as the sharp curvature (radius down 

to 200 m over sections) of the balloon 

would require a narrow temperature 

range for the welding and de-stressing 

of the rails, while the required sleeper 
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spacing of 500 mm to counter lateral 

forces meant that tamping on the bal-

loon would have to be done by hand as 

the line cannot be navigated by mecha-

nised machinery for these purposes. 

Th is would compromise the quality of 

the work, thus shortening the expected 

maintenance cycle of the balloon and 

increasing the cost of maintenance due 

to the man-hours required (Van der 

Linde 2010).

In November 2011 the specifications 

for a ballastless track system designed 

for 26 tonne per axle loading were 

drawn up. This document specified 

that the system had to be designed to 

reduce and ease the maintenance of the 

proposed track while complying with 

TFR standards for railway performance. 

The successful contractor, would have 

to have a proven track record in the 

building and maintenance of such sys-

tems, and would need to prove that the 

system was designed as an integrated 

solution comprising beam/slab, rails, 

resilience, support, turnouts, formation 

and drainage (Meyer 2011).

Th e ballastless system eliminates bal-

last tamping and conventional sleepers, 

hence it promises to decrease mainte-

nance requirements by about 40% for 

turnouts and 19% for open lines over ten 

years. Additionally, according to a fi nite 

element analysis, the lateral stability of 

the ballastless track system is higher 

than that of the conventional track 

system by 20%.

A contract was awarded to Tubular 

Track to execute the required formation 

construction, and to design, supply and 

install ballastless track, as well as to in-

stall the required turnout sets along with 

transition modules.

CHALLENGES ENCOUNTERED
(Source: Van der Merwe 2014)

Problems encountered during the design

 ■ The newer 1:12 tangential sets were 

required after the initial design 

had been done using secantial sets.

Tangential sets are longer and a chal-

lenge to fit between curves and ex-

isting yard sets due to limited space. 

Thus a combination of secantial 1:12 

turnouts, tangential 1:12 turnouts and 

tangential 1:9 turnouts was proposed 

and accepted as complying with the 

operational requirements.

 ■ A formation drainage system had to 

be incorporated into the design as the 

conventional rail track system was 

no longer being used. Th is was done 

by designing a cross-drain system to 

prevent stagnation of water between the 

concrete beams.

 ■ During the construction of the new 

track and connections to A and D 

yards, the rail services had to be opera-

tional. Th is posed a risk from both a 

safety and a business continuity point 

of view.

Problems encountered during construction

 ■ Rock material had to be blasted to 

make way for the installation of the 

new balloon line, but this had to be 

achieved without damaging the adja-

cent formations and track. In order to 

do this, the explosive loads had to be 

carefully planned.
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 ■ During the blasting, outcrops 

of coal were discovered. Th ese 

had to be removed before fur-

ther work could be done.

 ■ Due to poor ground conditions, 

under-cuttings of approximately 

2.5 m in depth were necessary to 

remedy the formation conditions.

 ■ Th e constant pressure from having 

to transport export coal through 

the yard, with limited occupations 

available to work in critical sections, 

has severely tested the construc-

tion schedule and quality control, 

as time is always at a premium. 

CONCLUSION
 ■ All aspects of the project were 

scheduled for completion during the 

fi rst half of 2014. 

 ■ Conventional track was not really an 

option for this application. Time will 

tell whether the decision to opt for bal-

lastless track has been correct.
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Project-specific optimized solution
Formwork and scaffolding concept 
from one source

Where the cast in-place bridge and steel arch meet, 

two 17 m high VARIOKIT heavy-duty shoring towers – 

each with 42 legs – serve to accommodate the 

enormous loads.

The VARIOKIT heavy-duty truss for large spans 

offers high load-bearing capacity with a low dead 

weight. A further advantage is the easy assembly 

procedure.

The superstructure of the 390 m long arched bridge 

is suspended for two-thirds of its length on a steel 

arch. The supporting element is a huge, almost 

30 m high inclined twin pier structure.

Nikolaos Donas, Site Manager |  Terna SA:
“PERI convinced us with the best technical and most cost-

effective formwork and scaffolding concept. Apart from techni-

cal support in the planning and during the construction phase, 

I would particularly like to highlight the on-site project support 

as well as the provision of materials in accordance with the 

construction schedule.“
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R352 million interchange upgrade
under way to ease traffi c congestion 

INTRODUCTION
Th e R352 million Umgeni Interchange upgrade involves the 

replacement of the current split-diamond signalised intersection 

with a free-fl ow directional four-level systems interchange that 

will accommodate the unrestricted movement of approximately 

14 000 vehicles per hour in morning peak hour traffi  c, and 16 000 

vehicles per hour in afternoon peak hour traffi  c. 

Th e company was appointed by the South African National 

Roads Agency SOC Limited (SANRAL) in 2009 to complete the 

detail design and documentation for the upgrade of this inter-

change. Numerous factors had to be taken into account and, due 

to the sheer scale of the project, design plans changed dramati-

cally over a two-year period.

Following the successful completion of the detail design, 

construction offi  cially began in March 2011, and is due for com-

pletion early in 2015. 

One of the most important aspects of the upgrade project is 

minimising disruption to traffi  c during the construction phase. 

Th e N2 and M19 are major routes for passenger vehicles and 

heavy-duty freightliners, and it is essential not to disrupt any 

traffi  c along this national road. In addition, the proximity of the 

Umgeni River, together with existing residential and commercial 

developments, severely restricts work space.

INCREMENTAL LAUNCHING
To overcome this challenge, two directional ramps are being 

constructed through the incremental launching method, 

whereby the entire bridge deck is built from one end of the 

structure. Th is replaces the standard segmental method, where 

the bridge is built one span at a time. Incremental launching 

substantially reduces space requirements and greatly minimises 

disruption to traffi  c. (In incremental launching, the sections of 

the bridge deck slide over special bearings – which are concrete 

blocks covered with stainless steel and reinforced elastomeric 

pads – thereby eliminating the need for building formwork to 

support the construction, and ensuring that construction can 

continue across the road without interfering with traffi  c.)

Th e fi rst 232 m long incrementally launched bridge in the 

Umgeni Interchange was successfully completed in January 2014, 

and the second 205 m long bridge, launched at a height of about 

22 m above ground level, will be completed by August 2014.

In addition to the two incrementally launched bridges, the 

Umgeni Interchange upgrade project also involves the construc-

tion of seven segmentally constructed bridges totalling 581 m 

in length, as well as two conventional pedestrian bridges, meas-

uring 65 m and 49 m respectively.

RELOCATING SERVICES
Th e accommodation of existing services is another huge chal-

lenge. Umgeni Road has been a major transport hub for many 

decades, and a considerable amount of urban development has 

consequently taken place during this period. A large amount 

of existing services – ranging from electricity and water infra-

structure, to sewerage facilities and communication cables – 

In its capacity as the consulting engineering 
and project management service provider to the 
Umgeni Interchange upgrade project, Hatch Goba 
is playing an instrumental role in easing severe 
congestion along the N2 highway in Durban.
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had to be identifi ed and earmarked for either permanent or 

temporary relocation. 

Although exceptionally demanding and challenging, the reloca-

tion process is running smoothly, with all the gas pipeline protec-

tion complete, and 80% of all the communication cables successfully 

relocated, as well as approximately 85% of all water services and 90% 

of sewerage systems. High-voltage infrastructure does not need to 

be relocated. Th e relocation of medium-voltage electricity services 

is around 40% complete, while traffi  c signal relocation and street 

lighting are the only service relocations yet to begin. 

A HUGE PROJECT
Th e roadworks for the project comprise a total surface area of 

56 000 m2 of asphalt base. Bulk earthworks total 100 000 m3 

of cut material, and 200 000 m3 of fi ll material. Th e overall 

bridge works for the project comprise a length of 1 200 m and a 

surface area of 14 000 m2. Additional statistics for the Umgeni 

Interchange upgrade project look as follows: 

 ■ Structural road layers 50 000 m3

 ■ Ground anchors  4 850 m2

 ■ Temporary restraint   1 690 m²

 ■ Retaining walls  2 000 m

 ■ Box culverts  770 m

 ■ Temporary signs  348 m2

 ■ Delineators 4 500

 ■ Moveable barriers  4 700 m

CLOSURE
Hatch Goba has been working closely with SANRAL for a 

number of years, and successfully launched the bridges that form 

part of the Gillooly's Interchange, which is one of the largest and 

busiest interchanges in the southern hemisphere, connecting 

the N3 North (Pretoria) and South (Durban) carriageways 

with the R24 East (OR Tambo International Airport) and West 

(Johannesburg). Th e company’s experience with the Gillooly’s 

Interchange is standing them in good stead now, and should 

result in the successful completion of the Umgeni Interchange 

upgrade project according to the specifi ed timelines and the 

agreed upon budget. 

Th e Umgeni Interchange upgrade is one of the biggest pro-

jects of its kind in South Africa, and will bring world-class traffi  c 

services and infrastructure to the greater Durban area once 

complete. Th e upgraded Umgeni Interchange should be fully 

operational by early 2015. 

The Umgeni Interchange upgrade under way (December 2013) A-Launch approaching Pier 6 with D-Launch in the foreground

Steel launch girders guide the leading 
deck segment onto the next support

Preparation of a deck segment in the 
A-Launch yard, 22 m above ground level
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BACKGROUND
Th e Cornubia Precinct is a joint venture 

of Tongaat Hulett Developments and 

the eTh ekwini Municipality, and aims at 

developing a mixed-use urban settlement 

comprising a range of complementary 

land uses such as industrial, commercial 

and residential. Th e project is located 

within the Northern Corridor of Durban, 

approximately 25 km from the Durban 

CBD and 7 km south of the new King 

Shaka International Airport. Th e project 

sits adjacent to Umhlanga in the east, 

Mount Edgecombe in the south, Ottawa 

in the west and Waterloo in the north, 

bordered by the N2 freeway, M41 arterial 

and the Ohlanga River.

AIMS AND OBJECTIVES
Th e project is a mega-infrastructure 

greenfi elds initiative in KwaZulu-Natal, 

being developed along the principles of 

‘breaking new ground’ and promoting the 

achievement of a non-racial, mixed-income, 

integrated society through the development 

of sustainable human settlements, and com-

mercial and industrial industries. Th e objec-

tives therefore have a social component of 

integrating various income groups, together 

with industrial and commercial land uses, 

within one development precinct, so that 

people from the lower income group can 

live closer to places of work and commercial 

centres. SMEC South Africa has been in-

strumental in the planning of the develop-

ment framework and the preliminary design 

of bulk services.

PROJECT DESCRIPTION
Th ere are a number of projects which 

fall under the umbrella of the 1 300 ha 

Cornubia Precinct. Th ese include the 

Cornubia Industrial and Business Estate, 

the City Housing Pilot Project, Phase 1B 

Housing and the Retail Park, which cur-

rently range from preliminary design to 

construction. Th e following disciplines are 

involved in the design phases: geometric 

design, water modelling, sewer reticulation 

design, stormwater management planning 

and stormwater design. Th e following 

skilled persons are utilised during the var-

ious project phases: project managers, de-

sign engineers, hydraulic engineers, traffi  c 

engineers and municipal service engineers.

Cornubia Industrial and Business Estate

Th e Cornubia Industrial and Business 

Estate (CIBE) forms an integral part of 

the Phase 1 development of the 1 300 ha 

Dave Duke

Project Director

dave.duke@smec.com

Cornubia Precinct DevelopmentCornubia Precinct Development
A unit in the City Housing Pilot Project nearing completion in Cornubia

The Cornubia Precinct 
Development is a mega-
infrastructure greenfi elds initiative 
in KwaZulu-Natal, being developed 
along the principles of ‘breaking 
new ground’ and promoting 
the achievement of a non-
racial, mixed-income, integrated 
society through the development 
of sustainable human 
settlements, and commercial 
and industrial industries. 
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Cornubia Precinct. Th e CIBE is approxi-

mately 95 ha in extent and is located in 

Ottawa. Th e object of the CIBE project is 

to create reasonably fl at building platforms 

for industrial and commercial development, 

thereby creating much needed investment 

and work.

City Housing

Th e entire Cornubia project area has 

a potential yield of 25 000 residential 

units and will be developed in phases. A 

clustered/group housing approach has 

been proposed for Cornubia, which can 

be adapted as a shift towards a ‘newer’ 

form of urban settlement and community 

building. Th is includes the creation of a 

well-defi ned urban space incorporating 

courtyards and streets to achieve com-

pactness and intensity.

Phase 1A (pilot project) comprising 

486 residential units is nearing comple-

tion and was launched by the President 

on 6 April 2014. SMEC South Africa 

was responsible for the planning and 

preliminary design of this project, as well 

as for the fi nal design of the access road 

(2.3 km), including a road-over-rail bridge 

to the pilot project. Th e works consist 

mainly of the following activities: 

 ■ Bulk earthworks cut-to-fi ll operation 

for the formation of the road access

 ■ Specialised treatment for crossing 

of wetlands and the formation of 

stormwater attenuation ponds

 ■ Th e construction of a Type A2 intersec-

tion on the MR79 (to DoT standards)

 ■ Construction of approximately 

300 m of collector road

 ■ Construction of approximately 

2 000 m of collector road (single 

lane in both directions)

 ■ Construction of relevant layer-works

 ■ Bituminous surfacing for the 

above-mentioned roads 

 ■ Th e construction of a road-over-rail 

bridge across a main railway line 

between Durban and Stanger.

Th e Phase 1B Housing Project is under 

construction, comprising 2 186 residential 

units. Th e construction consists of the 

following activities: 

 ■ Earthworks for roads and platforms 

with a total cut quantity of approxi-

mately 581 000 m³, and fi ll of approxi-

mately 860 000 m³, with  400 000 m³ 

being spoiled in designated areas

 ■ Th e construction of approximately 

37 152 m² of asphalt internal roads 

and 9 000 m² block-paved areas

 ■ Th e construction of approximately 

2 500 m² of dry-stack retaining walls

 ■ Construction of approximately 17 500 m² 

of concrete pedestrian walkways

 ■ Stormwater drainage comprising 

kerbs, stormwater inlets, man-

holes, excavation of trenches, 

and laying of stormwater pipes 

and outlet structures

 ■ Th e construction of midblock 

stormwater lines, manholes and 

inlets, and erf connections

 ■ Water reticulation, which includes 

the excavation of trenches, laying 

of water pipes, and erf connections 

The Cornubia Precinct

The Cornubia City Housing Pilot Project

Aerial view of the CIBE area
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which in turn include the water 

meters, manifolds, installation of 

valves and fi re hydrants and cut-

ting into existing water pipes

 ■ Construction of the sewer reticula-

tion system consisting of excavation 

of trenches, laying of sewer pipes, 

construction of both bulk and domestic 

manholes and erf connections

 ■ Th e installation of cable ducts, sub-

surface drains, road signage and road 

line marking, and the construction of 

traffi  c-calming facilities in the form of 

asphalt ‘speed humps’.

Cornubia Retail Park 

The Cornubia Retail Park Development 

is approximately 48 ha in extent, con-

sisting of five platformed sites. It is 

located northeast of the M41 Highway 

and Flanders Drive. The South African 

Sugar Association (SASA) research 

centre is located to the northwest, 

while the proposed future Cornubia 

Boulevard lies to the northeast. A minor 

valley line forms the southeast border 

of the Retail Park. Currently a Durban 

Solid Waste (DSW) transfer station is 

situated within Site 3, covering an area 

of approximately 1 ha, but the DSW site 

will be relocated to Site 5. Most of the 

development area is under sugarcane, 

and dense trees and bush.

PROJECT STATUS
Construction of the CIBE commenced 

in September 2012 and in July 2013 ex-

ceeded 2.5 million m3 of bulk earthworks, 

with ten excavators and almost 20 ADTs 

moving in excess of 7 000 m3 a day. Th e 

platforms now extend almost 3 km from 

one side to the other.

Th e Housing Pilot Project is nearing 

completion and is in practical comple-

tion stage, while construction of the 

Housing Phase 1B Project commenced 

in November 2013, with three contrac-

tors appointed to expedite delivery of the 

housing units. 

Th e construction of the Retail Park 

commenced in May 2014 and is in the 

initial site-clearing phase. Th e bulk earth-

works and appurtenant services will com-

mence thereafter. 

KEY PLAYERS

PROJECT TEAM
Project Director: Dave Duke
Technical 
Specialists:  Martin Koekemoer

Ralph Beykirch
Project Managers:  Etienne Viljoen

Melanie Daniels

TECHNICAL TEAM MEMBERS
Len Withers, Allan Gillespie, Vinolin 
Naidoo, Alisha Juwlal, Ayanda Yaphi, 
Muhammad Norath, Greg Cunningham, 
Ree-Ann Jagmohan, Justin Sykes, 
Matimba Ngwenya, Luuen Athiah, Kishen 
Beepraj, Edwin Govender, Radeshni 
Moodley, Matt Logan, Blake Bowden

PHASE MANAGER CONSTRUCTION
Engineers:  Mark Potgieter 

Rob Archibald

Employer’s 
Representative:  Ish Ramdevu 
(ER)  Stephen Gerber 

Graham Hill

Assistant ER:  Phathokuhle Magwaza
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CUBE TESTING IS IMPORTANT 
Th e Concrete Institute receives many enquiries on testing of 

concrete, mostly about testing for compressive strength. From 

these it would appear that many in the construction industry do 

not fully understand the importance of testing, the signifi cance 

of test procedures and the interpretation of test results. 

Th e industry generally seems to place too much emphasis on 

the humble cube test and overestimates its signifi cance. Th e fact 

is that the cube strength in itself has no absolute meaning – it 

is simply a standardised way of comparing concretes. Th e cube 

strength does not indicate what the strength in the structure 

is, because it is handled, placed, compacted, cured and loaded 

diff erently to the concrete in the structure. Diff erences in the 

size and shape of the test piece or in test procedures will give 

diff erent compressive strengths for the same concrete – the dif-

ference between the strength of a standard cylinder and a cube is 

a good example.

Th e industry lacks appreciation of the vital importance of cor-

rect sampling, making and storage procedures for cubes. Time and 

again suspect cube strengths are the result of poor cube making, 

curing and testing procedures rather than suspect concrete. For 

compliance with SANS 2001 CC1, cubes should be made strictly in 

accordance with the procedures given in SANS 5861-3, and tested 

in accordance with SANS 5863 – if they are not, they are worth-

less. Indeed, it has been suggested that a site cube made in accord-

ance with SANS 5861-3 does not exist. Cubes should preferably be 

tested in a laboratory accredited for that test.

Contractors often forget that payment is not based on con-

crete in the structure, but on the strength of cubes and therefore 

do not allocate adequate fi nancial and management resources to 

the making and testing of cubes. Th e message needs to be driven 

home to both contractors and specifi ers that unsatisfactory cube 

making will often lead to expensive, time-consuming and unnec-

essary disputes over suspect concrete.

CUBE STRENGTH ACCEPTANCE CRITERIA
Very often there is confusion regarding the acceptance cri-

teria for concrete cube results, with average values as little as 

0.5 MPa above the specifi ed strength being incorrectly accepted. 

SANS 10100-2 defi nes specifi ed strength as “the characteristic 

strength required by the engineer” and defi nes characteristic 

strength as “the value for the compressive strength of concrete, 

below which not more than 5% of the valid test results obtained on 

cubes of concrete of the same grade fall”.

Th is implies that the target or average cube strength needs 

to be signifi cantly higher than the specifi ed strength. How much 

higher will depend on how accurately the concrete is batched, 

and is normally based on the standard deviation of the results. 

Th e target strength will need to be higher than specifi ed by 1.64 

standard deviations (SANS 2001 CC1). 

For example, if the specifi ed strength is 30 MPa and there is 

good control at the batch plant, this will mean a standard devia-

tion of around 5 MPa. For concrete to be accepted, the target 

strength (i.e. the average strength of the cubes) needs to be 

1.64 x 5 = 8.2 MPa higher than specifi ed. 

Often there are not enough results to carry out a statis-

tical analysis and arrive at a meaningful standard deviation. 

SANS 10100-2 has the following requirements if a statistical 

analysis is not carried out:

 ■ No individual test result (an average of three 

valid cubes) shall be more than 3 MPa below 

the specified characteristic strength.

 ■ Th e mean of any group of three consecutive and 

overlapping results shall exceed the specifi ed char-

acteristic strength by at least 2 MPa.

Th is also shows the requirement for the average cube result to be 

higher than the specifi ed strength.

These analyses of cube results for compliance are often 

not carried out and strengths just slightly higher than speci-

fied are accepted.

When cube results do not meet the above requirements, 

the fi rst thing that should be checked is whether the concrete 

is being sampled correctly and the cubes are being made, cured 

and tested properly. If cube results do not meet specifi cation, 

SANS 10100-2 gives guidance on the corrective measures that 

should be taken. 

Bryan Perrie 
Managing Director: The Concrete Institute

bryanp@theconcreteinstitute.org.za

Stripping the myths 
from the cube test 



For 90 years, SCAW, a South African industry leader, has been a preferred supplier to the 
construction industry. Whether it’s hoisting, reinforcing or excavating, Scaw produces an 
extensive range of products that drive safety and productivity in construction projects.

From wire & strand products, Haggie® Steel Wire Rope, chain products or construction 

are on call to advise and support the selection, handling, installation and maintenance of 

www.scaw.co.za

Experience 
Matters.

A trusted 
industry leader

S
13

92
4



56 July 2014 Civil Engineering

URBAN TRANSPORT INFRASTRUCTURE
Th e history of urban transport infrastructure in South Africa 

up to the end of the 20th century is a relatively short one (only 

four decades approximately) compared to the other facets of 

transport infrastructure. 

In this chapter the meaning of urban transport infrastruc-

ture is broadened to include vehicles used (taxis, buses and 

trains), as well as urban freeways which, although part of the 

national primary road network, play a major role in traffi  c distri-

bution in urban areas.

Th e short history of urban transport in South Africa during 

the period described is characterised by lost opportunities, 

mainly because of political indecisiveness, or lack of acceptance 

of proposals from the professionals, and funding shortages. Th e 

importance of urban transport infrastructure is emphasised by 

the fact that by far the greatest percentage of the South African 

population lives in cities. Unfortunately, the urban transport 

infrastructure milieu in South Africa during the past three to 

four decades is a story of lost opportunities caused by a failure to 

‘grasp the nettle’ in addressing the burgeoning traffi  c problem in 

our urban areas.

One of the essential requirements of effi  cient urban transport 

is the balancing of journeys – primarily commuter journeys. 

Ideally, when the peak fl ows occur the optimum mode of trans-

port should be in place to handle peak demand volumes.

South Africa’s absence of these appropriate institutional 

arrangements and coordination of modes, as well as grossly inad-

equate levels of funding in the past 30 or more years, saw urban 

transport in a parlous state at the start of the 21st century.

THE 1950s
During the 50s, urban transport in South Africa was restricted pri-

marily to bus and tram travel in the cities, together with commuter 

rail travel – predominantly in the Cape Town and Witwatersrand 

areas. On the whole, these facilities handled the demand adequately, 

and no attention was given, or needed to be given, to modal transfer 

infrastructure. Th e advent of the Group Areas Act, however, led to a 

growing number of long-distance travellers, leading to rapid growth 

in bus and rail commuting, which was supported by a subsidy 

system. In some cases the subsidisation of travel costs to an aff ord-

able level for the poor paradoxically exceeded the cost of providing 

adequate housing closer to their place of work. During this period of 

Chapter 6: Urban transport – a saga of Chapter 6: Urban transport – a saga of 
political indecision and lost opportunitiespolitical indecision and lost opportunities

A brief history of transport infrastructure in South AfricaA brief history of transport infrastructure in South Africa
up to the end of the 20up to the end of the 20thth century century

I N F R A S T R U C T U R E

Dr Malcolm Mitchell 

SAICE  Senior Fellow

mally2@vodamail.co.za

The fi rst fi ve chapters in this series appeared in 
the January/February, March, April, May and
June 2014 editions of Civil Engineering. 
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the late 50s and early 60s the existing urban road and rail infrastruc-

ture was, on the whole, able to handle demand, particularly with 

the construction of new commuter rail lines mainly in the Cape 

Town and Witwatersrand areas, but also in Durban, Bloemfontein 

and East London, to accommodate the travel demands of the poorer 

segment of the population.

THE 1960s AND THE BIRTH OF URBAN FREEWAYS
Th e 60s was an era of political unrest, with attempts to stem, 

or rather cater for, the growing commuter tide and growing car 

ownership. Th ere was a dualism in the infrastructure provided, 

with urban arterials being used mainly by whitecollar commut-

ers, and rural gravel roads and rail being the infrastructure 

provided for blue-collar workers. However, the low rate of motor 

car occupancy, together with the rapidly growing rate of car 

ownership, was starting to become a problem, as was the thorny 

issue of the bus subsidy system. Th e fi rst signs of a breakdown in 

respect of rail infrastructure capacity, including inadequacy of 

road/rail transfer stations, also began to manifest. 

With the realisation that the rapidly growing motor car pop-

ulation would ‘choke’ the small city streets in densely populated 

areas, as well as developments in the fi eld of traffi  c engineering 

and road planning, it became evident in the late 1950s that an 

improved form of road was necessary in urban areas. Th is saw 

the birth of urban freeways in our larger cities.

Th e provision of freeways in dense urban areas has many 

pros and cons in respect of the effi  cient movement of traffi  c, 

but this will not be discussed here. Suffi  ce to say, the cost of 

these projects was beyond the scope of the rates income of the 

cities concerned, and a contribution to their initial cost only, 

and not towards future maintenance, was made by the National 

Transport Commission (NTC). 

In 1961 the contributions to the major cities began, which 

allowed construction to commence. However, despite an initial 

estimate of the cost contributions to the fi ve major cities in the 

country (R51 million in rand values of the time), by 1967 only 

R5.5 million had been paid out because of delays in initiating 

the projects.

Construction of the original city freeway schemes com-

menced in the early 60s, reaching fruition in the mid to late 70s, 

and included the ‘ring roads’ around Durban, Johannesburg, 

Port Elizabeth and Pretoria, which were primarily used by 

urban traffi  c.

Not all of the original planning was implemented, however. 

In Cape Town, the urban freeway still comes to an abrupt halt in 

the vicinity of lower Adderley Street, and in Pretoria the scheme 

had not even been started by 1975 when the NTC considered 

that its fi nancial obligation had been fulfi lled in respect of the 

other four cities.

Th e refusal of the Commission to make additional funds 

available for urban freeways, and the predicament in which 

several municipalities then found themselves, coupled with the 

realisation that urban arterials and rail infrastructure alone were 

inadequate to solve the problem of the growing congestion in 
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urban areas, moved the government to appoint a Committee of 

Inquiry into urban transport facilities in South Africa, colloqui-

ally known as the Driessen Committee. 

The Urban Transport Act and the Urban Transport Fund

Th e Driessen Committee, which submitted its report to the 

Minister in June 1974, made far-reaching recommendations 

towards addressing the problem of urban transport in South 

Africa. Recognising that there was a growing problem in ad-

equate mobility and accessibility in urban areas as a result of 

the growing economic development of the country and rapidly 

growing urbanisation, the Committee made recommendations 

which covered the fi elds of planning, institutional arrangements, 

fi nancing and the provision of adequate urban transport infra-

structure to address the growing problem.

Unfortunately the recommendations, which were accepted by 

government and which led to the promulgation in June 1977 of 

the Urban Transport Act, were not fully put in place for various 

reasons. For example, the proposals for the coordination and 

integration of all urban transport modes, as well as the integra-

tion of land use and transport planning, fl oundered because of 

political and professional jealousies. Th e various Metropolitan 

Transport Advisory Boards (MTABs) set up to promote sound 

planning for urban transport infrastructure in the diff erent 

urban areas were, for a variety of reasons (mainly political) never 

fully eff ective in promoting and providing integrated urban 

transport facilities incorporating all modes. Th e Treasury also 

never acted upon the recommendation in respect of the provi-

sion of adequate funding. 

Th e Driessen Committee had recommended that R92 mil-

lion (in 1974 rand values) per annum should be made available 

for urban transportation facilities via an Urban Transport Fund 

(UTF). Th e subsequent White Paper trimmed this amount to 

R52 million (1974 rand values), of which some R8 million was 

to be obtained from local authority sources. For the fi ve years 

preceding 1982, only some R60 million (in 1981 rand values) 

in total had been made available by Treasury, compared to the 

proposed total of some R400 million (1981 rand values) for the 

same period. Th is trend continued until 1987 when the National 

Transport Commission promised around R100 million per 

annum to the UTF (from the National Road Fund) for a period of 

fi ve years. Th is fi gure declined dramatically from 1992 onwards 

with the pressing roads demands on the Fund. It appeared that 

Treasury had failed to grasp the nettle in making funds available 

to adequately address the growing urban transport problem; and 

still continued to do so up until the end of the century.

THE 1970s AND THE KOMBI TAXI INDUSTRY 
The rapid growth in the Kombi taxi mode of transport, and 

the unwise decision by the rail authorities in the late 70s and 

early 80s to disinvest in commuter rail, created much pressure 

on the existing road infrastructure. This was exacerbated by 

inadequately structured and implemented multi-modal plan-

ning by the various modal authorities, primarily because of 

the continued reluctance of the political role players to assign 

the necessary authority and funding to metropolitan trans-

port authorities.

Th e kombi taxi industry came to the rescue by providing 

transport for a great number of commuters, and at a reasonable 

cost. Th is was done in the face of much opposition and violence, 

and taxis became an increasingly conspicuous, yet successful 

feature of urban transport. Th ey were described as the “miracle 

of the 1980s”.  

Initially, in the late 1970s, large American saloon cars 

were used to convey passengers – a loophole in the Road 

Transportation Act of 1977 taken advantage of. Even in the face 

of much opposition, the kombi taxi grew during the next 20 years 

to become by far the most widely used mode of conveyance for 

urban transport journeys, and at that time accounted for some 

70% of all urban transport movements. To use the words of a 

noted expert in the fi eld, it has been “no easy ride”.

Unfortunately, the growth of this largely unregulated in-

dustry over two decades led to a decline in patronage for the 

bus and rail modes. Th is was deleterious to their fi nancial 

profi tability, despite subsidisation by government, and led to the 

consequent reduction in the quality and frequency of passenger 

services off ered by them.

THE 1980s
Th e 80s also saw attention being given to various and isolated 

public transport infrastructure projects to make public transport 

more attractive to the commuter. Th ese included pilot projects 

promoting ‘park and ride’ facilities, improved bus services, 

modal transfer stations, taxi ranks and exclusive bus lanes. 

Unfortunately, the paucity of funding led to an attitude of cyni-

cism amongst city authorities, which it must be said, also did not 

grasp the nettle in using the strong powers assigned to them in 

the Urban Transport Act to reduce traffi  c fl ow into the central 

business districts.



Civil Engineering  July 2014 59

Civillain by Jonah Ptak
 

In an attempt to resuscitate the rail mode as an important 

mode of transport in urban areas, the Department of Transport 

in the mid-1980s commissioned a study to investigate the feasi-

bility of a rapid rail mass transit system for Johannesburg. Th is 

study was largely carried out by a London-based fi rm of con-

sulting engineers who had had vast experience in the design of 

large parts of London’s underground rail system. Th e study was 

concluded in 1986 with a recommendation that “it is unavoidable 

that Johannesburg would have to prepare itself for a rail-based 

mass transit system by the year 2000”. A system was proposed at 

a cost of approximately R1 600 million (in 1986 rand values). 

Th e proposed system would penetrate almost all major resi-

dential and business areas in Johannesburg and has been described 

as a system equivalent to the London subway system, when 

London was at the same stage of development as Johannesburg 

was at the time. Th e system would be operated outside of the SATS 

system. Unfortunately, because of political indecisiveness, pos-

sible fi nancial problems and institutional jealousies, the proposal 

was not accepted by government. It is interesting to compare this 

proposal with the 25-year-later Gautrain project which cost many 

times more (in real rand values) and with perhaps 20% of the pene-

tration of the Masstran system. Once again, a missed opportunity. 

THE 1990s
Th e fi rst half of the 90s saw a continuance of this downward 

spiral of despondency amongst planners, because of the inad-

equacy of funding to adequately address infrastructure needs. 

Th e estimated backlog in urban transport infrastructure needs 

in 1995 was estimated by the Department of Transport at 

some R13 billion – and this did not include rail infrastructure 

requirements. Th e commuter rail system was on the point of 

breakdown, with much of its rolling stock exceeding 40 years 

in age and with, in some places, dangerously inadequate signal-

ling systems and permanent way. Rail commuter transport was 

becoming, in some instances, dangerous and most defi nitely 

unattractive to the commuter.

In 1996, in an attempt to remedy the rail infrastructure 

problem, the Department of Transport made proposals to 

transfer rail commuter services through concession to the 

private sector in a similar fashion to the successful endeavour 

in Argentina. Unfortunately, this proposal was unacceptable to 

organised labour, and was subsequently shelved.

Th e bus industry was also in trouble during the period from 

the mid-eighties onwards, because of the lack of adequate urban 

infrastructure such as busways and good rural roads on which 

to operate. Following a short overseas visit in 1992 to investigate 

busways, the Deputy Director-General for Land Transport in 

the Department of Transport recommended to his Minister that 

a system of Bus Rapid Transit (BRT) routes, integrated with the 

other transit facilities and under the control of regional transit 

authorities, should be introduced. Perhaps because of the rapidly 

approaching change in government in South Africa this proposal 

was not acted upon. It is interesting to note that it has taken 

some 20 or so years for this proposal to be implemented during 

the 21st century, and with a new government.

Additionally, it is an anachronism of public urban transport 

in South Africa that many millions of commuters travelled up to 

80 km or more from rural areas, to their place of work in cities, 

despite the advent of universal democracy in South Africa in 

1994. Th e problem still persisted to the turn of the century. 

CONCLUSION
Th e major problems for urban transport during the past four 

decades, namely inadequate funding and the lack of eff ective and 

decisive passenger transport authorities in the various metro-

politan areas, still persisted up to the turn of the century – with 

the exception of the then recently constituted eTh ekwini Public 

Transport Authority in KwaZulu-Natal. Now, a decade or so 

after the start of the 21st century, transport authorities have been 

created in the other major metropolitan areas of South Africa. 

At the turn of the century all facets of urban transport in-

frastructure in respect of rail were inadequate, and commuter 

transport on roads in metropolitan areas continue to be char-

acterised by the gradual demise of the bus industry in favour of 

kombi taxis and private motor cars using generally heavily con-

gested road systems. 70% of all commuter transport journeys are 

made by an undisciplined and supposedly, but not defacto, regu-

lated taxi industry, with little or no attempt to coordinate land 

use and transport planning. Th e continual growth of separated 

urban nodes, as opposed to the densifi cation of transport cor-

ridors, is also creating a problem for urban transport infrastruc-

ture, which will be diffi  cult, if not impossible, to resolve easily. 

The urban transport infrastructure action which is re-

quired as we enter the 21st century is, in broad terms, the 

speedy implementation in all metropolitan areas of adequately 

resourced and professionally empowered passenger transport 

authorities to manage all modes of transport within a specific 

geographical area.  Only in this way is there a possibility for 

progress – providing an effective urban transport system in 

this country. 
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M A R K E T  P E R S P E C T I V E 

As more companies venture into African 

markets exporting South African en-

gineering expertise and solutions, we 

need to remember the responsibilities of 

upholding the excellence and reputation 

of South African products (whether they 

be human resources or tangible products), 

especially in an industry rife with corrup-

tion and dishonesty. Th e label “from South 

Africa” takes on a new weightiness when 

we consider that we are not only repre-

senting ourselves and what we do, but also 

our country when we work outside our 

borders. We therefore should not forget the 

reputation we are creating for ourselves. 

Although we may feel isolated and 

overwhelmed in some assignments on 

the African continent, where the best laid 

plans sometimes do go awry, we must 

never forget the codes and standards to 

which we ascribe. Failure will certainly 

occur if we side-step standards and speci-

fi cations, and compromise on quality by 

ignoring inspections and compliance, ex-

cusing these actions on the grounds that 

we fi nd it diffi  cult to operate in Africa. 

All our design solutions and construc-

tion must be performed to the best of our 

abilities. At no point must we stray from 

our integrity and ethics. 

We are all called to be in mutual 

agreement with Engineer Seetella 

Makhetha, 2011 SAICE President, who 

in his Presidential Address – Credo of 

the African Engineer – said: “I pledge to 

practise integrity … and to uphold devo-

tion to the standards and the dignity of 

my profession, conscious always that my 

skill carries with it the obligation to serve 

humanity by making the most sustainable 

use of Earth’s precious resources.” 

So, as we board the plane for our for-

eign project destination, let us be similarly 

committed to how we conduct our busi-

ness in Africa.

Frequently we read in the media about 

distressed, poorly performing, underuti-

lised and failed structures. Th e blame is 

conveniently laid on materials, application, 

weather or corruption, but what about 

pilot error? In our case this is the project 

manager/engineering practitioner – the 

person who sometimes ignores the telltale 

signs that things are going wrong because 

of being on a remote site in Africa; things 

like:

 ■ incorrect or poorly planned 

drainage management

 ■ newly uncovered problematic 

soils with perched water tables 

or uncontrolled water sources

 ■ sloppy making of concrete 

cubes, compaction testing, 

soil sampling and testing

 ■ incorrect installation of materials, 

or poor adherence to specifi cations 

and application recommendations

 ■ side-stepping, ignoring or modifying 

the specifi cation or standard to “suit my 

particular abnormal situation”, and/or

 ■ inadequate attention to basic risk 

assessments for the worker, the 

plant and the specifi c technology.

Our conduct as project managers or 

material and service suppliers cannot be 

allowed to regress because we work in 

the diffi  cult conditions of Africa, where 

language, customs, corruption, lack of 

resources and facilities are foreign and 

diffi  cult. Th e label “made in South Africa” 

may be absent, but the clients and people 

in Africa know that we, the practitioners, 

come from South Africa.

In the context of the mining industry, 

where the health and safety requirements 

often make contractors cry out in anguish 

at the client’s strict adherence to and im-

plementation of them, product and con-

struction failure still occur and it begs the 

question, why? It would seem again that 

pilot error is a strong contributor. Peter 

Drucker once noted that, “Projects must 

be organised so that ordinary human be-

ings can manage them.” 

In Civil Engineering of March 2004 

(pages 15–17) it was noted that a new 

set of regulations had come into eff ect in 

November 2003. Th e article emphasised 

the importance of the competent person, 

the competent contractor, risk assess-

ments, safety induction and the designer’s 

responsibility to anticipate dangers and 

hazards. It further stated that, when the 

project is in a remote location, there is an 

additional challenge to deliver the recom-

mended “suffi  cient inspections and com-

pletion certifi cate after the fi nal inspec-

tion”, especially when, as far as the client is 

concerned, the structure “looks OK”! (Th e 

client might not want to incur the expense 

of getting you back to the project to carry 

out the fi nal inspection!)

Before there can be any perception 

by the client of poor performance or of 

failure, the call is to anticipate any con-

struction or administrative fl aws before 

it reaches project close-off  stage, thereby 

A call from Maccaferri Africa for ethics and 
integrity when representing South Africa
Our conduct as project managers or material and service suppliers 

cannot be allowed to regress because we work in the diffi cult 

conditions of Africa, where language, customs, corruption, lack of 

resources and facilities are foreign and diffi cult. 
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maintaining a high standard for “made in 

South Africa” services.

Th ere are, for example, some intriguing 

aspects of geotechnical solutions where 

there could be a perception of failure or 

poor performance by the client, which 

seems to demand a remedy post construc-

tion. In such an instance, the lack of (or 

prevention to) close off  and collate all doc-

umentation at project completion creates 

an obstacle to investigation and analysis 

of the perceived failure post construction, 

with the client now seeking redress from 

those with the best reputation!

When working in remote areas, we 

should also consider imparting our skills 

and ethical practices. It has been the 

experience of a number of South African 

material supplier companies that local resi-

dents in African countries are extremely 

interested and willing to have their skills 

upgraded, even such basic skills as lacing, 

bracing and packing stones into gabion 

baskets, or the correct orientation and 

secure installation of geosynthetics. And 

even more critical is the ongoing teaching 

of the interpretation of drawings, manuals 

and design requirements. An important 

part of our duty in executing the project 

should be to read through the details, de-

sign and instructions together with these 

willing participants.

We should not speak so off hand-

edly about mentoring as if it is an ac-

complished fact, if the mentees cannot 

honestly acknowledge our contribution to 

their development. Our “made in South 

Africa” reputation would be bolstered if 

our participation in projects in Africa 

produced not only a delivery of assets and 

technology, but also capable ‘pilots’.

So, what does it take to deliver world-

class work and have a world-class reputa-

tion? Well-known analyst Clem Sunter 

identifi ed seven actions one could take to 

become a leader in the engineering envi-

ronment. Th ey are: 

 ■ Focus – actions need to be focused on 

our specialties.

 ■ Diff erentiate – become known as staff  

who render world-class service.

 ■ Th ink like a global player – measure 

yourself against world-class leaders.

 ■ Perpetuate a spirit of innovation – con-

tinually improve effi  ciency and unit cost.

 ■ Be fl exible – be able to adapt to change 

quickly.

 ■ Develop and attract young people and 

reward people for their work.

 ■ Practise environmental and social re-

sponsibility – adhere to safety, health, 

environmental and quality (SHEQ) 

principles. 

But after all this nothing beats hearing a 

better recommendation than one recently 

heard at the airport in Lagos, Nigeria, 

while the writer was preparing to board a 

plane to South Africa. A Nigerian in con-

versation with a South African expatriate 

was overheard saying: “I was very im-

pressed with the South African engineers 

and technicians who are currently working 

in Port Harcourt. Th eir conduct and pro-

fessional approach have been outstanding 

in comparison to the experiences we have 

had with other foreign workers.”

Let us all then encourage South 

African participants on African projects 

to uphold their ethics and integrity 

despite the many obstacles, and to be 

proudly South African. 
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Echo Prestress hollow-core concrete 

slabs, in combination with structural steel 

frames and raft foundations, were used 

for the fast-track construction of a new 

offi  ce development at Clearwater Estate in 

Boksburg.

Built in two phases – Phase 1 com-

prising a gross lettable area (GLA) of 

approximately 3 100 m² and Phase 2 a 

GLA of 3 700 m²– the project was the 

initiative of local property developer 

Krisp Properties.

“We already had a lease agreement 

with Michelin Tyre Company South 

Africa for Phase 1 well before the fi rst sod 

had been turned, which meant we only 

had seven months to erect the building,” 

explains Jordan Mann, executive director 

of Krisp Properties.

Francois Marais of Francois Marais 

Architects says the construction of the 

buildings embraced new energy effi  ciency 

legislation rather than being restricted by 

it. “For example, the design uses overhangs 

above the windows and doors to minimise 

the impact of the sun and to reduce the 

escape of heat from the buildings.” 

Completed by the end of November 

2013, Phase 1 comprises two double-

storey buildings, each measuring 1 550 m² 

GLA, which are linked by a central en-

trance atrium.

“We deployed hollow-core slabs 

for the fi rst fl oors, as well as the roofs, 

reducing construction time by several 

weeks. Th e hollow-core slabs used for the 

roofi ng will allow the necessary support 

for the installation of photovoltaic power 

generation units in future. Th e roofs are 

also ideal catchment areas for harvesting 

rainwater, to be stored in subterranean 

tanks, ” says Mann.

Echo’s pre-stressed hollow-core 

slabs were specifi ed by PDS Civil and 

Structural Engineers, and slabs totalling 

approximately 3 100 m² were used for 

Phase 1. Phase 2 will make use of around 

3 750 m² of Echo slabs. Slabs up to 10 m 

were deployed on the fi rst fl oor sections, 

and slabs of between fi ve and seven me-

tres were installed on the roof. Both the 

fi rst fl oor and roof panels were topped 

with steel-reinforced screeds, and a 

bitumen coating was used to waterproof 

the roofs. In addition, Echo also supplied 

nine-metre H-shaped universal steel 

columns to provide slab support for the 

internal cantilevering.

According to structural engineer 

Spiros Sdralis of PDS, Echo’s role involved 

considerably more than simply supplying 

the slabs. 

“We provided Echo with a set of 

drawings and they then prepared a layout 

which took all the servicing requirements 

into account. Echo’s engineer, Daniel 

Petrov, was involved from the outset and 

he was always on site when we needed 

him, particularly in solving specifi c on-

site challenges.

“For example, some of the slabs had to 

be modifi ed so that the upper section of 

the steel skeleton could be anchored to the 

fi rst fl oor on a solid platform. Th is meant 

that the hollow-core end sections of some 

slabs had to be packed with concrete to 

provide the solid base. Echo fi lled in the 

voids with concrete according to our speci-

fi cations, and this enabled us to drill out 

the holes for the bolt anchor sleeves in the 

same way we had done on the ground fl oor.

“Th e builders were able to begin the 

assembly of the upper level steel frame as 

soon as the slabs had been installed, and 

this was the prime advantage of using 

hollow-core slabs. If in-situ fl ooring had 

been used it would have delayed the 

completion dates on both buildings by 

several weeks.

“Extensive use was made of cantile-

vering on this development, both inter-

nally and for the shade overhangs, and 

Daniel assisted with redesigning some of 

the cantilever sections on Phase 2. He also 

helped us with changing the direction of 

some of the slabs.”

Echo furthermore allowed for service 

ducts based on the architectural plans, 

and suspended ceilings were created 

600 mm below the soffi  ts of the roofs and 

fi rst fl oors to accommodate electrical, 

plumbing and air-conditioning services.

 INFO

Echo Prestress

Jordan Mann: +27 11 789 3334

Spiros Sdralis: +27 12 348 7904 

Daniel Petrov: +27 11 589 8800

Echo hollow-core slabs fast-track office development Echo hollow-core slabs fast-track office development 
Phase 1 of Clearwater Park, Boksburg, where Echo Prestress hollow-core slabs were used to fast-track the development
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A new concrete retaining wall block 

– Aveng Manufacturing Infraset’s split-

face Terrace Blok® 300 – has enjoyed 

a spectacular launch at the Olivedale 

Retirement Village, currently under con-

struction in Olivedale, Johannesburg. 

Th e TB 300® was used to construct 

2 200 m² of open-face retaining walls. In 

addition, 1 400 m² of closed-face walling 

was erected using Aveng Manufacturing 

Infraset’s Infrablok™ 350 retaining wall 

block. Begun in July 2013, both types of 

terrace walling were completed by the end 

of April 2014.

Th e Village is being developed by 

Central Developments Property Group. 

Situated on sloping ground, the site 

required extensive terracing and embank-

ment buttressing to provide level building 

platforms for the construction of houses, 

apartments and communal buildings. 

Th e retaining walls were designed and 

built by Engineered Interlock Solutions 

(EIS) in close collaboration with the 

main earthworks contractors, Lonerock, 

and consulting engineers, Pro North 

Consultants, to ensure that all statutory 

requirements were met.

EIS owner, Manie Troskie, says that 

the property was terraced using a combi-

nation of concrete retaining block (CRB) 

walls as well as some conventional cast-

in-situ retaining walls.

“We proposed the use of CRB 

walling wherever possible, as this 

provided the client with more options 

for less money. Moreover, CRB walls 

offered faster construction times and 

provided a softer, more aesthetically 

pleasing look.

“Prior to our involvement, early 

designs had specifi ed conventional rein-

forced concrete walling on the perimeter 

of the property and on some of the 

steeper embankments. As an alternative 

we proposed the use of CRB walls, using 

geosynthetic reinforced soil and Aveng 

Manufacturing Infraset’s multi-blend 

New retaining wall block launched 
at Olivedale Retirement Village

Terrace Blok® 300 open-face walling meets Infrablok™ 350 
closed-face walling at Olivedale Retirement Village

Sections of Terrace Blok® 300 open-face 
walling at Olivedale Retirement Village

Manie Troskie stands next to a curved section of 7.5 m Infrablok™ 
350 closed-face walling; the wall supports a multi-storey building 
which was constructed 1.8 m from the top edge of the wall

M A R K E T  C O N T R I B U T I O N
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Infrablok™ 350 in a split-face fi nish. On 

embankments with more gradual gradi-

ents, we advised using the new Terrace 

Blok® 300 in an open-face confi guration.

“More than ten open-face walls 

varying in height from 2 m to 7.5 m 

were built at an angle of 75˚ using seven 

Terrace Blok® 300s per square metre. Even 

without plant growth these walls look 

extremely attractive, the split-face blocks 

and the open-face fi nish creating an eye-

catching rustic eff ect. 

“Th ese open-face walls were rein-

forced with Kaytech’s Miragrid, a geosyn-

thetic material which is manufactured 

from high-tenacity polyester (PET) yarns. 

Th e tie-back lengths, spacing and strength 

ratings of the Miragrid varied according 

to the height of the walls, ” says Troskie.

Four closed-face walls were built 

with Infrablok™ 350s, two on the 

perimeter and two inside the property. 

CRB walling was particularly well suited 

to the perimeter walling, because the 

footing of in-situ retaining walls would 

have extended beyond the boundary and 

sewer line. Th e height of the perimeter 

walls varied between 1.5 m and 4.5 m, 

and the inner walls varied between 2 m 

and 7.5 m. All four walls were built at a 

near vertical angle of 85˚ using 18 blocks 

per square metre.

Besides the Infrablok™ 350s, the 

perimeter walling was constructed with 

reinforced concrete, because the distance 

between the rear of the CRBs and the cut 

face was only 500 mm, which was deemed 

insuffi  cient for geosynthetic reinforce-

ment only. Concrete was poured into the 

CRB cavities, and the space between the 

blocks and the cut faces. 

Reinforcing comprised Kaytech’s 

Microgrid 75/75 high-tenacity polymer-

coated polyester (PET) and Y16 steel 

which was laid horizontally in the foun-

dations and vertically inside and behind 

the blocks. Th e concrete was poured in 

layers, one block height at a time, and the 

Microgrid material was inserted between 

layers.

Th e largest inner closed-face wall was 

also reinforced with Microgrid 75/75. It 

was placed above every second layer of 

Infrablok™ 350s and was tied back 5.5 m 

into the earth embankment. Th is wall 

supports a terrace upon which a multi-

storey building has been constructed 

1.8 m from the top edge of the wall.

Th e smaller closed-face application in-

volved building a wall to secure a 3 m em-

bankment. Two houses had already been 

constructed above the embankment, and 

in this instance a concrete reinforced re-

taining wall, combined with a geosynthetic 

reinforced CRB wall using Infrablok™ 350s, 

provided the best solution.

Troskie says that his company has 

standardised its CRB requirement 

on blocks manufactured by Aveng 

Manufacturing Infraset. “Not only are 

the blocks manufactured to the highest 

global standards, but I know the blocks 

will always be properly cured, and we 

can always rely on Aveng Manufacturing 

Infraset to deliver on time.”

 INFO

Aveng Manufacturing Infraset

Brennan Small: +27 12 652 0000

Charlene Soupen: +27 12 652 0000

Manie Troskie: +27 83 258 6190

Elematic
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IN BRIEF

ARNOT 
CHIMNEY STACK 
REHABILITATION 
TAKES SAFETY TO 
NEW HEIGHTS
The Arnot Power Station in Rietkuil, 
Mpumalanga, is a coal-fi red power plant 
fi rst commissioned by Eskom in 1975. It 
has six cooling towers (all of which have 
been active again since 1997) and an in-
stalled capacity of 2 100 MW.

Eskom awarded the repair and main-
tenance of the exterior of the two chimney 
stacks to Stefanutti Stocks Civils in late 
2013. The project includes the installation 
of specialised access, concrete repair and 
protection to the external perimeter of the 
36-metre circumference smoke stacks. 
The project scope of work includes:

 ■ Installation of permanent cat-ladders 
and platforms

 ■ Demolition of existing capping and 
refractory bricks

 ■ Installation of new stainless steel capping
 ■ Installation of lightning conductors
 ■ Concrete repair
 ■ Application of a poly-elastic coating 

(Polybron 350 series) to the top 20 
metres.

To enable access to the 196-metre high 
chimneys during the repair and rehabilita-
tion phase, Stefanutti Stocks Civils has 
installed temporary Alimak Scando 20/30 
hoists from Sweden. As the bulk of the 
work is being undertaken at almost 200 
metres above the ground, the platform in-
stallation team members have been trained 
to Level 1 Rope Access Technician level.

A total of 42 000 bricks will be removed 
by hand from the top of the chimneys via a 
3-ton hydraulic winch. The winch cable is 
sheaved to a primary rigging pole installed 
at the very top of the chimney. This in turn 
is connected to a 420 kg counterweight 
and lifting basket. The bricks are loaded 
into the lifting basket (with a capacity of 
250 bricks) and then lowered to ground 
level. “The removal of the bricks is a critical 

task, due to the risk of falling debris and 
bricks,” explains contracts manager Corrie 
van Blerk. “The area under the smoke 
stack is barricaded and access controlled, 
and communication between ourselves, 
Eskom and other contractors is vital to en-
sure safe operations and work progress.”

During this winter season the dropping 
temperatures, wind chill and wind strength 
may halt production for periods until it is 
safe to proceed with operations.

Once the rehabilitation phase is com-
plete the team will install permanent Alimak 
SE 600 hoists to the two chimneys, which 
will enable easier access for inspection 
and maintenance of the chimneys by em-
ployees of the power station. According to 
Van Blerk, the project is due for completion 
at the end of 2014.

A few quick facts about a day’s work 
on the Arnot chimney rehabilitation:

 ■ It takes about three and a half minutes 
to get to the top of the chimney.

 ■ The Alimak Scando 20/30 has a 
2 000 kg or 20-person capacity.

 ■ During installation there are nine to 
ten people at the top executing dif-
ferent tasks.

 ■ The access teams spend about eight 
hours per day on top.

 ■ The greatest environmental concerns 
are the fl ue gases and their tempera-
ture. During demolition and removal of 
the bricks, employees wear respirators 
with suitable fi lters for the gases. In 
addition, fl ameproof overalls and insu-

lated leather gloves are standard issue 
to all employees.

 ■ The minimum qualifi cations to work as 
part of the access/platform team include:
  Psychological and medical fi tness
  Trained in working at heights
  Rigging Level 1 qualifi cation
  Previous experience in this type of 

One of the two chimney stacks, on the right, undergoing repairs at the Arnot Power Station, 
with the three cooling towers to the left; the platform is visible at the top of the chimney

The members of the access teams are 
all certified rope access technicians
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4

work (employees are coached and 
monitored on the job continually)

  Good team work and problem- 
solving skills

  Supervisors and foremen must 
demonstrate good leadership and 
mentorship skills.

 INFO

Corrie van Blerk

Contracts Manager: Stefanutti Stocks

corrie.vanblerk@stefstocks.com

ARCHITECTS PLUMB 
FOR UNI-ECOLOK 
PERMEABLE 
PAVING SYSTEM
Permeable interlocking concrete paving 
(PICP) is a prominent landscaping feature 
at Alchemy Architects’ new offi ce premises 
in Edenvale, Johannesburg. Completed in 

December 2013, the modern three-storey 
building is surrounded by 935 m² of PICP, 
which serves both as driveways and 
parking areas.

Alchemy Architects’ permeable paving 
system was based on an infi ltration-
based PICP design provided by Aveng 
Manufacturing Infraset, one of the 
country’s leading PICP suppliers. The 
manufacturer also supplied Uni-Ecolok, its 
interlocking paving block system, for the 
installation of the paved surface. 

Amândio Castanheira, a senior partner 
at Alchemy Architects, says that PICP, 
using Uni-Ecolok, made both environ-
mental and aesthetic sense.

“We were very aware of how wide-
spread urbanisation, and through it the 
creation of impermeable surfaces, is 
placing mounting pressure on stormwater 
drainage. Impermeable surfaces increase 
the risk of fl ooding, spread pollution and 
disrupt aquatic ecosystems in rivers, 
streams and vleis.

“Research has shown that only 30% 
of rainwater infi ltrates surface areas in 
urban centres, and in towns and cities 
the fi gure is as low as 5%. This is why 
these areas are often fl ood-prone. PICP 

reverses this imbalance allowing up to 
95% of rainwater to infi ltrate the ground, a 
fi gure which largely mirrors what happens 
in undeveloped landscapes.

“Minimising pollution, albeit in a small 
way, was another motivating factor in 
our choice of permeable paving. During 
Gauteng’s dry winter months, heavy 
metals, hydrocarbons, oil, rubber and other 
pollutants are deposited on impermeable 
surfaces. When it rains they are washed 
into stormwater systems, and are then dis-
charged into streams and rivers where they 
destroy fauna and fl ora. 

“PICP is very effective at removing 
pollutants from run-off. The sub-base 
of any PICP system largely comprises 
course-graded aggregate and geotextile 
sheeting, and both materials harbour 
natural microbes which devour waterborne 
pollutants and prevent them from clogging 
up PICP systems.

“Moreover, we were also impressed 
with Uni-Ecolok paver’s L-shaped design, 
which not only creates a very attractive 
paved surface, but offers exceptional load-
bearing capacity, durability and stability 
properties, ” says Castanheira.

The Alchemy Architects’ PICP system 
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was installed by Lushaka Construction. 
After excavating to approximately 500 mm 
below surface, an A4 bidim geofabric was 
placed on the sub-grade. This was followed 
by a 350 mm layer of course-graded aggre-
gate. Uni-Ecolok pavers, 80 mm thick, were 
then laid on 50 mm of bedding grit which 
had been placed on top of the aggregate.

Charlene Soupen, Aveng 
Manufactruring Infraset’s marketing man-
ager and paving specifi er, says that the 
PICP installation at Alchemy Architects is a 
typical infi ltration PICP system.

“Infi ltration is one of two common types 
of PICP systems, the other being attenuation. 
Infi ltration allows water to fl ow through the 
crushed stone gradually before ground infi l-
tration takes place. In attenuation the water 

is temporarily stored in the crushed stone 
before being slowly released through outfl ow 
pipes into conventional stormwater drainage 
systems. This reduces peak downstream 
fl ows during heavy rainfall and reduces water 
temperatures by 30ºC, both factors mini-
mising downstream damage considerably.

“There are also other PICP options. 
For instance, some systems store water 
below the surface to be used for watering 
plants, washing cars and equipment, 
and for sanitation purposes. And some 
systems combine infi ltration with attenua-
tion, especially in instances where ground 
infi ltration rates are low. However, the fi nal 
specifi cation of any permeable paving 
structure depends on the hydraulic prop-
erties of the sub-grade and anticipated 

traffi c loading.
“The Uni-Ecolok system covers all 

these requirements, and its L-shaped 
concrete block is ideal for driveways, car 
parks, suburban streets and township 
roads, light- and heavy-duty industrial 
yards, as well as bus terminals and 
suburban arteries. Moreover, the 80 mm 
Uni-Ecolok block conforms to the new 
SANS 1058 standard for paving block per-
formance,” concludes Soupen.

 INFO

Charlene Soupen

+27 12 652 000 

csoupen@infraset.com

L-shaped Uni-Ecolok permeable pavers make attractive visual and important eco statements

The L-shaped design of the Uni-Ecolok paving system has 
exceptional load-bearing, durability and stability properties
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WORLD-CLASS 
ROOF FEATURES 
PROMINENTLY ON 
NEW COMMUNITY 
PAVILION 
The impressive stadium-style roof structure 
that is recognised as a unique feature of the 
recently completed Bridgton Sports Pavilion 
in Oudtshoorn, Western Cape, was designed 
and constructed by consultancy fi rm SMEC.  

The R11 million pavilion, which offi cially 
opened in mid-2013, has seating capacity 
for 1 220 spectators and its roof structure 
is a unique characteristic seldom seen out-
side of South Africa's city stadia. 

The structure is a triangular tapering 
tubular truss system that cantilevers off the 
concrete frame. This was chosen because 
of the self-stabilising triangular shape of the 
trusses which are prone to force reversal in 
wind conditions, generating both tension and 
compression forces on the steel members. 
Circular hollow sections were identifi ed as 
the most suitable compression steel mem-
bers, due to the symmetry of the section and 
the highest radius of gyration for its mass. 

The Bridgton Sports Pavilion, con-
structed to overlook the pre-existing 
rugby and cricket fi elds, also features 
changing rooms, referee facilities and 
meeting rooms beneath the grandstand. 
The concrete construction of the grand-
stand was designed to maximise the use 
of local skills and labour on the project, 
thereby adding even greater value to the 
local community. 

 INFO

www.smec.com 

ROBOR LAUNCHES 
APP FOR THE 
STEEL INDUSTRY
Robor is the fi rst South African steel, tube 
and pipe manufacturer to announce the 
launch of a steel industry-related app com-
patible with Android and iOS smartphones.

The app, which can be downloaded 
for free on mobile devices, enables people 
to have easy access to Robor’s steel 
products and services, as well as to other 
useful industry related offerings, informa-
tion and tools applicable to steel products 
and services, such as steel calculations, 
steel specifi cations and smart tools.

The app will undergo continuous 
improvements and updates to remain the 
leading app in the industry.

Established in 1922, Robor is a manu-
facturer and supplier of welded steel tube 
and pipe, and cold-formed steel profi les. It 
also supplies carbon steel coil, sheet and 
plate, and structural profi les. As one of the 
largest steel tube and pipe manufacturers 
in southern Africa, Robor is active in most 
industries and has the capability to manu-
facture specialised items suited to the 
unique requirements of these markets.

 INFO

Robor Group Marketing 

+27 11 971 1600

info@robor.co.za 

The roof structure of the Bridgton Sports Pavilion in Oudtshoorn is a triangular 
tapering tubular truss system that cantilevers off the concrete frame

The roof structure as seen from behind the pavilion

Robor has launched a steel-industry-related app 
compatible with Android and iOS smartphones



70 July 2014 Civil Engineering

NEW 
REVOLUTIONARY 
eToolKit FROM 
SAISC 
The Southern African Institute of Steel 
Construction (SAISC) recently launched its 
Steel Connections eToolKit, a unique and 
pioneering digital design instrument for 
steelwork connections, making the pro-
cess of designing steelwork connections 
simpler, and at the same time ensuring that 
standards are adhered to. 

The eToolKit brings together the infor-
mation in SAISC’s publication, The South 

African Steel Construction Handbook 
(the Red Book), which sets out the code 
formulae for SANS 10162:2005 in tables 
and includes guidance and general 
information to help the steel designer 

and structural engineer, together with its 
complementary version (the Green Book), 
and with the click of a button cuts down 
the laborious task of connection design to 
mere seconds.

Developed by Amanuel Gebremeskel 
(SAISC Engineer) and Alex Elvin 
(Professor of Structural Engineering in 
the School of Civil and Environmental 
Engineering at the University of the 
Witwatersrand), this intuitive digital de-
sign tool also optimises the effi ciency of 
connections, paying strict attention to 
the connections and their details. The 
eToolKit enables you to: 

 ■ Select a SAISC standard con-
nection from fi ve major groups 

 ■ Select member sizes from a 
full database of sections

 ■ Select bolt diameters, numbers 
and the connecting plate

 ■ Calculate the capacity of the con-
nection at the click of a button

 ■ Find the ‘weak link’ in the connec-
tion with a cursor which then allows 
you to refi ne the connection design

 ■ Check the connection for com-
bined loads from analysis (axial, 
moment and shear), after which 
a design check is performed 

 ■ Open a to-scale sketch of a con-
nection with all the stiffeners, 
dimensions and weld sizes speci-
fi ed, which are then transferable 
to the construction drawings

 ■ Review examples, discussions and 
commentaries relating to the design 

 ■ Save and print a summary of 
the connection design.

Spencer Erling, SAISC Education Director, 
says: “Too many steel structure designs 
are issued for construction with inadequate 
attention paid to the connections and their 

details. This is a serious concern for SAISC 
and the industry.” SAISC’s eToolKit is making 
great strides to address this concern.

 INFO

Paolo Trinchero

SAISC CEO

+27 11 726 6111

info@saisc.co.za 

AFRISAM LAUNCHES 
A BUSINESS 
DEVELOPMENT 
CENTRE IN SUPPORT 
OF SMME GROWTH
AfriSam has recently opened its Supplier 
Development Centre in support of its 
Enterprise Development Programme which 
has been implemented as part of a trans-
formation drive in the country.

The aim of the Supplier Development 
Programme is to identify black-owned small, 
medium and micro enterprises (SMMEs) 
close to the company’s operations and pro-
vide these entrepreneurs with the necessary 
support and development for them to grow 
their businesses and ultimately be included in 
AfriSam’s database of registered vendors. 

To date AfriSam’s enterprise develop-
ment team has held SMME campaigns 
and open days with communities around 
its Lichtenburg, Roodekrans, Roodepoort 
and Eikenhof operations. More communi-
ties will be included as the programme is 
rolled-out to other provinces.

The Supplier Development Centre, sit-
uated on a property adjacent to AfriSam’s 
Roodepoort cement operation, will provide 
SMMEs with a facility where they will have 
access to computers with accounting 
packages enabling them to manage their 
statements and invoices. 

In Lichtenburg, Motswiri Consulting has 
been appointed to the task of identifying and 
developing entrepreneurs from local com-
munities around the Dudfi eld operations, and 
up-skill them to operate effi cient and sustain-
able businesses.

Of the entrepreneurs who will be 
identifi ed and developed in Gauteng and A typical screen sample from the eToolKit

The architects of the revolutionary SAISC 
eToolKit, Alex Elvin (left) and Amanuel 
Gebremeskel (right), seen here with 

Spencer Erling (SAISC Education Director)
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Lichtenburg, a short list of suppliers will 
be enrolled in an accelerated develop-
ment programme so that they can be 
ready to do business with AfriSam as 
soon as possible.

 INFO

Jackie Mapiloko

AfriSam

+27 11 670 5519

jackie.mapiloko@za.afrisam.com  

KHI SOLAR TOWER 
– SIKA RISES TO 
THE OCCASION 
Soaring 205 metres up from the arid 
landscape on the outskirts of Upington 
in the Northern Cape is Khi Solar One 
(KSO), the fi rst solar power tower in 
Africa. It forms part of the Khi Solar 
thermal power plant which covers an 
area of 140 hectares. Having supplied 
numerous high-quality products for the 
tower and its surrounding concrete struc-
tures, Sika has played a signifi cant role in 
this innovative project.

The 50 MW Khi Solar One power 
plant was developed by Spanish com-
pany Abengoa, a global leader in solar 
thermal energy, together with Maracof SL, 
a Spanish construction company. It was 
Abengoa who specifi ed Sika’s products for 
this project. 

Several concrete repair mortars 
were used on the Khi Solar tower. These 
included Sika MonoTop-610 (a bonding 
slurry and anti-corrosion primer), Sika 

Dr Stephan Olivier, CEO of AfriSam, cuts the ribbon at the opening of the Business Development Centre
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MonoTop-612 (a high-strength polymer 
modifi ed repair and re-profi ling mortar) and 
Sika MonoTop-620 (a polymer modifi ed 
pore-sealer and levelling mortar). Although 
the height of the tower posed accessibility 
problems, the excellent workability charac-
teristics of these Sika MonoTop products 
proved of great advantage. All are easy to 
mix, with adjustable consistencies, and 
can be applied with the wet-spray method. 

Further concrete repairs were 
carried out using Sika Grout-212, a 
high-performance cement-based fl uid 
expanding grout. Just as easy to use 
as the MonoTop products, it provides 
rapid strength development, high fi nal 
strengths and expands by gas generation 
whilst still in the plastic state of curing. 
The multipurpose patching and repair 
mortar, Sika Rep, was also applied to 
various structures at Khi Solar and pro-
vided a compatible surface for the appli-
cation of Sika coatings and fi nishes. Sika 
Top-Armatec 110 EpoCem was used 
as a bonding agent for the various Sika 
patching and repair mortars.

The 50 MPa concrete used on the 
project was supplied by Lafarge, with 
casting taking place seven days a 
week, 24 hours a day. Joint sealing was 
achieved with applications of Sikaflex-11 
FC+, a one-part moisture-curing, elastic 
joint sealant based on polyurethane, 

Khi Solar One, South Africa’s fi rst solar tower power plant, 
under construction in the Northern Cape near Upington

Some 4 000 heliostats, totaling 576 800 m2 of mirror surface, will focus solar energy onto a boiler located on top of the tower
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and the highly economical SikaSwell 
P-2507 H Profile that swells in contact 
with water. Sika Primer-3N was ap-
plied to the bonding substrate prior 
to applications of Sikaflex-11 FC+. 
The swellable joint sealing profiles of 
SikaSwell P-2507 H are easy to apply, 
with no hardening time or welding re-
quired, and are adaptable to fit many 
different detailing tasks.

As an oil-based shutter-release 
agent, SikaSeparol GU ZA was used 
to provide a clean and improved fi nish 
to the fair-faced concrete. It reduces 
concrete contamination and provides 
economical coverage rates. 

As a protective coating on the tower 
and surrounding structures, Sikagard-62 
was applied. This two-component, 
100% solids, moisture-tolerant epoxy 
resin produces a high-build, damp-
proofi ng and waterproofi ng vapour-
barrier coating. Its exceptional tensile 
strength and abrasion resistance provide 
long-term protection.

The scorching summer tempera-
tures in Upington caused many chal-
lenges to on-site contractors during this 
project. However, there was method in 

choosing this vicinity to house Africa’s 
first solar tower – for three months of 
the year Upington is the sunniest place 
on Earth!

The Khi Solar One solar fi eld, con-
sisting of more than 4 000 heliostats 
(totaling 576 800 m2 of mirror surface), 
will focus solar energy onto a boiler 
located on top of the giant tower. It uses 
a superheated steam cycle that should 
reach a maximum operating temperature 
of 530°C. Thanks to its technologically 
advanced dry-cooling system, it is esti-
mated that Khi Solar One will use 80% 
less water than a wet-cooled solar power 
tower, a particularly signifi cant feature for 
this barren region of South Africa. This 
system is allegedly the world’s fi rst large-
scale natural draft condenser.

It comes as no surprise then that 
Sika’s world-renowned products were 
specifi ed for South Africa’s fi rst solar 
tower power plant.

 INFO

Paul Adams

Sika South Africa

www.sika.co.za

FASTER BOLTING 
SYSTEMS FROM 
POWER TEAM HELP 
SA PREPARE FOR 
WIND FARMS
For wind farms to be viable, they need to 
be erected in exceptionally windy areas. 
Ironically, to install them, contractors need 
relatively calm conditions – wind speeds 
need to dip below 15 kilometres per hour 
to raise, align and bolt a set of fl anged sup-
port sections to the windmill’s foundation 
ring which, once complete, will support the 
power generating turbines.

The weight of the support sections, 
which can easily total between 80 and 
120 tons, means that heavy-duty cranes, 
along with dedicated installation teams, 
need to be on standby until weather con-
ditions allow for erection. Furthermore, to 
help ensure structural integrity in winds 
exceeding 60 kilometres per hour, each 
fl ange must have anything between 80 
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and 120 bolts torqued or tensioned in the 
correct sequence and to exact levels. This 
is time consuming since a single windmill 
can have up to 1 000 bolts, and an entire 
wind farm could be made up of 15 or 
more turbines! 

This makes wind farm erection excep-
tionally expensive and sometimes even 
risky, as erection teams tend to rush to 
complete installations before wind speeds 
pick up. 

With wind power technology in its 
infancy in South Africa and with 28 
wind and solar projects to go ahead, as 
was recently announced by the South 
African government, EPCM (Engineering, 
Procurement and Construction 
Management) companies are placed 
under enormous pressure to fi nd the best 
installation techniques and equipment 
available, with the goal of reducing costs 
and enhancing safety.

Keeping up with the latest installation 
techniques in Europe, Power Team, a 
Hytec Group company, has introduced the 
SPX Bolting System for windmills to the 
local market, which enables contractors to 
signifi cantly increase the speed at which 
windmills are erected, reduce construction 
costs and ensure accurate torque and ten-
sion levels on every bolt. 

“Because of the small time frames allo-
cated for windmill installations, speed is the 
main benefi t of the SPX Bolting System,”  

says Ian Bennett, General Manager at 
Power Team SA. The system includes 
a hydraulic Torque Wrench High Cycle 
(TWHC), the PE 45 continuous pressure 
pump, a compact pump, electric pump 
and wind tensioners.

Unlike standard two-stage hydraulic 
bolting systems that drop to low pressure 
for second- and third-stage torqueing, 
the SPX Bolting System introduces infi nite 
stage pump technology which sees pres-
sure drop in carefully controlled intervals. 
“This means that when it’s time for the 
second and third round of progressive 
torqueing, wrenches have exactly the cor-
rect pressure which enables signifi cantly 
faster bolting – up to 200% faster. This 
technology is unique to the SPX Bolting 
System,” Bennett explains.

The SPX Bolting System’s TWHC 
torque wrench features a signifi cantly 
longer service life – up to three times that 
of standard torque wrenches. “Better 
designs and workmanship have given 
the SPX torque wrench a life of around 
30 000 cycles at full torque, so for windmill 
applications at an average of 60% of the 
maximum torque capacity, the SPX can go 
up to 50 000 cycles,” says Bennett.

Now, for the fi rst time, EPCM compa-
nies are able to install multiple wind farms 
with the same tool set. At a price premium 
of roughly 15% on top of a standard 
wrench, which is still signifi cantly competi-

tive against other products, they can fur-
ther achieve signifi cant cost savings with 
the SPX Bolting System’s products through 
economies of scale, which similarly applies 
to turbine maintenance and re-torqueing 
of bolts.

The wrench, which features a 35° 
stroke, a larger segmental stroke than 
most available wrenches, comes standard 
with a unique multi-swivel connection to 
prevent tool and hose damage.

In combination, the wrench and pump 
system, referred to as a power pack, 
reduces erection time by days on an 
average-sized wind farm, which means 
EPCM companies can realise substantial 
savings in terms of crane hire, access hire 
and labour costs. 

The SPX Bolting System’s range 
includes a compact pump ideal for wind 
tower maintenance and for checking bolt 
torque integrity. It weighs less than 18 kg, 
is compact in size and, with a cooling 
fan, is suitable for continuous operation in 
ambient temperatures from -25°C to 50°C. 
Wind tower tensioners, with fully enclosed 
load cells, anti-slip grip and piston stroke 
indicators, further help to reduce operator 
fatigue and increase safety when tightening 
bolts in and around reduced clearance 
areas. 

“It is important that EPCMs, windmill 
manufacturers, erection teams and bolting 
contractors are satisfi ed with the certifi ca-
tion of bolting equipment, as it guarantees 
that the right torque levels are applied 
consistently throughout a windmill,” says 
Bennett. “That is why Power Team has 
spent R250 000 on a test bench for the 
SPX Bolting System. Connected to a PC, 
the test bench prints out certifi cates based 
on successful test completion, ensuring 
compliance with relevant European stand-
ards,” Bennett concludes. 

Since the region between Jeffrey’s Bay 
and Coega has been selected for wind 
farm projects, SPX Bolting System owners 
have better support with Hytec’s offi ces 
located in Port Elizabeth. The branch 
provides spare parts, operator training and 
other essential support. Power Team is 
the exclusive supplier of the SPX Bolting 
System in South Africa.

 INFO

Ian Bennett

General Manager

Power Team

+27 11 723 6800  

The R250 000 test bench for the SPX Bolting System; the bench issues 
certifi cates that confi rm compliance with the relevant European standards
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GOING THE EXTRA 
MILE TO GET THE 
JOB DONE
Despite living in the age of high technology 
and convenience, sometimes situations 
demand a more traditional approach to 
accessing essential information.

This was the case recently when 
Royal Haskoning DHV was appointed 
to prepare the Alfred Nzo (Mbizana) 
Coastal Management Programme (CMP) 
in terms of the National Environmental 
Management: Integrated Coastal 
Management Act (Act No 24 of 2004). 
The Alfred Nzo District Municipality in the 
Eastern Cape Province, with only one 
coastal local municipality, identifi ed coastal 
zone management as one of three crucial 
aspects for creating a conducive environ-
ment for economic growth and better 
access to services. The Mbizana Local 
Municipality described its coastal environ-
ment as its most prized natural resource.

A CMP is intended to provide the 
policy direction required, with particular 

royalhaskoningdhv.com/za

Welcome to the future – a future of Mwangaza 
We are all writing a part of the script which tomorrow’s society will play out. At Royal HaskoningDHV we would like the title 
to read: ‘Welcome to the future’ - and for our chapter in that script to read ‘Mwangaza’ - a Swahili word which means ‘light’. 
Together with our partners and clients we consider how we can create a welcoming future - developing efficient and 
smart living.

Whether switching on a light, travelling to work or drinking a clean glass of water - the solutions and work of our engineers 
surround us, making lives better and brighter. Our work contributes to the sustainable development of communities. Together, 
we deliver innovative sustainable answers to today’s challenges. 

Royal HaskoningDHV is an independent, international engineering and project management consultancy. 

 

 

The team from Royal HaskoningDHV going the extra mile to source essential information 
from the inaccessible study area along the Mbizana coast in the Eastern Cape
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emphasis on establishing an agreement 
between coastal communities, the local 
and district municipalities, and the rel-
evant national departments. A CMP also 
provides a consistent link and alignment 
with national and provincial CMPs and 
the national estuarine management pro-
tocol. It contains four key components, 
namely vision, coastal management 
objectives, priorities and strategies. 
Specifi c components and focus areas 
need to be prioritised and realistic action 
plans developed.

The commissioned CMP will be easy 
to read and understand, and will employ 
spatial representation of specifi c man-
agement requirements and outcomes, 
building on the strengths of previous 
documents. Adaptive management princi-
ples will also be applied making the CMP 
accessible and easy to update in the fi ve-
year review period.

Royal HaskoningDHV’s project leader, 
Tandi Breetzka, describes the unusual and 
physically challenging approach they had 
to adopt to gather the necessary informa-
tion for this assignment.

“Because of the relative inacces-
sibility of the Mbizana coastal zone by 
vehicle, our team needed to think out of 
the box and come up with an innovative 
solution to enable us to carry out the 
site visit. We elected to make use of the 
almost defunct Amadiba hiking and trek-
king trails!

“Setting off before daybreak from 
Durban, we drove to the Wild Coast Sun 
hotel where we hiked the initial 14 km 
from the northern boundary, crossing 
two rivers via local ‘ferry’. The remaining 
10 km to the southern boundary we did 
on horseback on Pondoland ponies hired 
from local homesteads. The team, in-
cluding client representatives, then spent 
the night at the Mtentu Lodge, a local 
tourism initiative.

“The second day entailed more horse-
riding, followed by a three-hour trip by wild 
coast taxi back to the Wild Coast Sun.”

Breetzke’s team will now report on 
the status quo of the various sectors that 
infl uence coastal management issues in 
an inventory analysis. These will include 
biodiversity, endemism, conservation 
and public access, with ecosystem 
goods and services being prioritised. The 
drafting of the CMP document will be im-
plementation focused, ensuring that the 
knowledge generated by the inventory 
analysis will be incorporated, amongst 

others, into a decision-making frame-
work. This will provide a list of prioritised 
actions and time frames to achieve the 
identifi ed goals and objectives, identify 
funding opportunities and sources, and 
defi ne the roles and responsibilities 
of various stakeholders and decision-
makers involved in coastal governance.

 INFO

Hillary Erasmus

Senior Manager: Marketing and Communication

Royal HaskoningDHV

+27 11 798 6000 

hillary.erasmus@rhdhv.com

SAICE MEMBER 
TO LEAD 
TRANSPORTATION 
DIVISION AT UWP 
CONSULTING

UWP Consulting has promoted 
Dr Lucas-Jan Ebels to head up its 
Transportation Division following the retire-
ment of Mike White. 

Says Ebels on this new venture: 
“Following in Mike White’s footsteps is a big 
challenge, but one that I look forward to. It 

was Mike who interviewed me in 1998 in 
Europe and brought me to South Africa in 
1999 to start as a graduate engineer with 
UWP. Taking over the role of managing the 
Transportation Division from him exactly 15 
years later is a special milestone.

“My main focus in managing the 
Transportation Division will be on tech-
nical excellence and ensuring that clients 
receive the same high standard of service 
that UWP is known for.”

Ebels graduated with a Master’s in civil 
engineering from the University of Delft in 
the Netherlands in 1998, moving to South 
Africa the following year to work for UWP 
on rural road and development projects in 
the Eastern Cape.  

In 2003 he decided to return to full-
time study and enrolled at Stellenbosch 
University for doctorate studies in civil en-
gineering, specialising in the characterisa-
tion of bitumen-stabilised materials for use 
in road pavements. While studying, Ebels 
continued to assist UWP Consulting as a 
specialist design engineer in the fi eld of 
pavement design and materials on various 
national road rehabilitation and mainte-
nance projects.

In 2005, during his PhD studies, Ebels 
was awarded a scholarship by the American 
Association of Asphalt Paving Technologists 
(AAPT). This was a great accomplishment, 
as it was the fi rst time in this association’s 
history that the scholarship was awarded to 
a student outside of the United States.

In 2008, after completing his PhD, he 
rejoined UWP Consulting in their Cape 
Town Offi ce, and in 2013 Ebels was pro-
moted to technical director responsible 
for pavement design and materials at their 
Johannesburg offi ce. 

Ebels has extensive practical experi-
ence in transportation engineering and has 
authored and co-authored many papers in 
the fi eld of pavement engineering. In 2009 
he was named CESA’s Young Engineer 
of the Year, and is also president of the 
Society for Asphalt Technology.

“I look forward to playing a role in 
helping UWP implement its strategy, which 
includes expanding our service offerings 
in the transportation fi eld, increasing and 
diversifying our client base and expanding 
our business into new markets.”

 INFO

Lynne Mackie

021 783 4462 

lynne@lhcom.co.za 

Dr Lucas-Jan Ebels
 new head of UWP Consulting’s 

Transportation Division
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Sustainable solutions that work
Kaytech will help you to implement sustainable solutions 
that work.  Technological innovation is combined with a 
practical balance between engineering imperatives and 
cost-effectiveness to give you the greener answer to your 
ecological challenge.

From landfi lls to coastal erosion, from basic rural amenities 
to large scale water infrastructures, each project presents its 

own unique challenges.  Kaytech has an extensive range of 
environmentally sound and recycled products to ensure that 
you get exactly what you need for your specifi c project.

Backed by professional engineering support, Kaytech is 
always a better solution.  For more information on how 
Kaytech can help you, contact us today.

Engineering a Greener Future

Johannesburg 011 922 3300

Port Elizabeth 041 451 0612

East London 043 727 1057

Cape Town 021 531 8110

Durban 031 717 2300

www.kaytech.co.za
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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

Fifty-four new and revised standards of the sixty-fi ve SANS 3001 

series of standards covering civil engineering test methods have 

been published and are now available from the SABS web store 

(www.store.sabs.co.za).

BACKGROUND TO THE STANDARDS 
For many years the South African roads industry has been 

calling for the revision of the TMH1 test methods. While origi-

nally intended for use in the roads industry, the TMH document 

has also over the years been more widely used by the South 

African civil engineering profession. 

Because of certain legal implications, and for the sake of 

ongoing management, it was decided to revise the TMH1 test 

methods and to issue them as South African National Standards 

(SANS), managed by SABS.

As each 3001 method was published it superseded the 

equivalent TMH1 method. As a result, it was necessary to re-

vise statements regarding test methods in the various standard 

specifi cations used in South Africa. Th e new SANS format pub-

lished as SANS 3001 has made it easier to update or amend in-

dividual test methods, which the TMH book format previously 

made diffi  cult. Th e SANS 3001 series will also be recognised as 

legal tender. 

KEY CHANGES TO THE STANDARDS
Th e changes to these standards have mainly been conversion 

from TMH1 to SABS standards with some amendments, im-

provements and alterations where necessary.

For example, to match current international practice as 

closely as possible, sieve sizes greater than 1 mm have been 

amended (within the limits of acceptable current ISO sieve sizes) 

to avoid decimals so that 4.75 mm becomes 5 mm, 9.5 mm be-

comes 10 mm, etc.

Another signifi cant change is that all CBR and MDD tests will 

be carried out on material scalped on the 37.5 mm sieve with no 

addition or crushing of material. Where suffi  cient data is available, 

sigma and E values are provided for each test method to be used in 

conjunction with the set of profi ciency tests provided under Part PR.

While the traditional testing fraternity may struggle initially 

with the format of the methods, every eff ort is being made to pro-

vide a logical and easy-to-follow procedure for each method which, 

with use, should improve South Africa’s national test standards.

 INFO

Dave Wright

Chair TC 81, SC 04 and SC 08

dfhw@telkomsa.net     

Publication of the SANS 3001 series

Well-known in SAICE circles for his book Th e Romance of 

Cape Mountain Passes, and for his articles in Civil Engineering, 

Dr Graham Ross, highly accomplished padmaker and SAICE 

Honorary Fellow, turned 90 on 18 July.   

A passionate, hardworking engineer with an excellent un-

derstanding of the historical and wider economic context of 

engineering, Dr Ross has contributed greatly to SAICE since he 

joined as a member in 1950, and made great inroads in South 

African transportation engineering until his retirement in 1993. 

Since his retirement he has devoted much of his time to 

research and writing in the civil engineering fi eld, a by-product 

of this being his PhD in Transport Studies from the University of 

Stellenbosch at the age of 74! 

He is a past chairman of the SAICE Western Cape Branch, 

and was awarded the SAICE Highway and Traffi  c Engineering 

Division’s Chairman’s Award for Meritorious Service to the 

Transportation Engineering Profession in 1988. 

Th ank you, Dr Graham Ross, for what you have given the 

industry and the profession! We wish you only the best for the 

years ahead! 

Dr Graham Ross
turns 90
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RISING ABOVE CIRCUMSTANCES
Ntseuoa Motsieloa’s story began in the small rural village of Ha 

Khanyetsi located at the foot of the Maluti Mountains in Maseru, 

Lesotho. His early life in these modest surroundings saw him 

attending St Benedict’s Primary School in the mornings, and 

afternoons herding his father’s cattle.  

At nine years old, inspired by games his older brothers 

brought back with them from a school trip to the Katse Dam in 

June 1993 when the Lesotho Highlands Water Project was in the 

early stages of its construction, Ntseuoa could be found playing 

at water supply scheme games, building water tunnels using clay 

and plastic tubes, and constructing mini bridges with timber. 

His parents, aspiring a better life for him, and knowing that 

the education he would receive in his home village would not 

provide this, took the diffi  cult decision of sending him to the city 

where he could attend a better school for his secondary educa-

tion – St Joseph’s High School. “Coming from the rural areas, 

I could barely speak English, but in my fi rst year of high school 

I had a friend who spoke a rich English, so I would go home in-

spired every day and work at my English-speaking skills imitating 

what I had heard from him. I loved reading, too. I would read 

anything. If I saw a newspaper lying on the ground covered in 

dust or mud, I would pick it up, clean it and read it.”

In his fi nal year of high school, he discovered the United 

Nations Library in Maseru, and Saturdays would be spent 

reading about wondrous bridges, dams and skyscrapers. In this 

library the seed was planted to pursue civil engineering.

HARD WORK, PERSEVERANCE AND A DREAM
One day, during his many readings, he came across the story of 

the astronomer, Dr Th ebe Medupe, and his rise to success from 

poverty, which decided for him that if others could do it so could 

Think more.
Be more.

Thought Campaign

YOUNG MEMBERS’ PAGES

Ntseuoa Motsieloa, a young engineer with a plan 
mtsnts005@gmail.com

A young engineer’s
forge ahead 
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he. He settled for himself that his love for structures would be-

come the means by which to build a better life for himself and for 

others. Aiming every day to do better than he had the day before, 

he graduated top of his class in 2002 and set his sights on at-

tending the University of Cape Town (UCT), just as Dr Medupe 

had done before him. 

However, his O-Level school-leaving certifi cate was insuf-

fi cient for direct entrance into UCT, but far from being discour-

aged, after being granted a Lesotho Government Scholarship, he 

enrolled for a BSc degree in physics and computer science (no 

degree in civil engineering was off ered in Lesotho at the time) 

at the National University of Lesotho. After completing his fi rst 

year, also obtaining top marks, he applied to study civil engi-

neering at UCT and was accepted for the 2005 academic year.

His undergraduate years were not without their challenges, 

though, and he added a year to his degree, continuing to work 

hard and in the process developing resilience and perseverance. 

In 2009 he obtained fi rst-class for his thesis and it was rated 

the second best in the cement and concrete materials category. 

Wanting to continue his education to Master’s level, in 2010 the 

Concrete and Cement Institute (now Th e Concrete Institute), 

in collaboration with the Concrete Materials and Structural 

Integrity Research Unit (CoMSIRU) at the University of Cape 

Town awarded him a scholarship for a Master’s degree in con-

crete materials and structural engineering, which he completed 

in 2012.

His research – Acid resistance of sewer-pipe concrete, car-

ried out under Professor Mark Alexander – saw him invited 

to present this globally relevant data in May 2014 at the 

International Conference on Calcium Aluminate Cements 

in France. Th is research produced important fi ndings on the 

resistance of sewer pipe concrete to acid, and he hopes that his 

fi ndings will make a valuable contribution to the development 

of acid-resistant sewer pipes.

During the conference he was also invited as a guest 

to the International Union of Laboratories and Experts in 

Construction Materials, Systems and Structures’ (RILEM, 

from the name in French) Technical Committee on micro-

biological attack of concrete structures by its president, Prof 

Mark Alexander. Surrounded by world-renowned experts was 

a dream come true, and an opportunity for networking and 

enrichment. “I knew then that I could reach that level in the 

future through continuing hard work and surrounding myself 

with the best. I have learned that discipline for one activity 

inspires more activity, and this leads to an eternal circle of mo-

tivation and success in goal achievement.”

ON A MISSION
Ntseuoa is on a mission of upliftment and enjoys sharing his 

story and the lessons he has learnt for the benefit of others. 

He is especially passionate about youth empowerment. As a 

result he has created a website (www.tsie.co.za – still under 

construction) where he can interact with young aspiring en-

gineers, share his experiences and challenges, and establish a 

mentorship programme attracting mentors and mentees from 

various organisations. “I didn’t know any civil engineers or 

structural engineers growing up and I would like to expose 

others to the motivation and support that I experienced when 

I first met an engineer. I want to share my experiences and 

challenges and have started to informally mentor a few stu-

dents, too, including some even from Lesotho. In the future I 

would like to see other engineers collaborating with me and 

becoming part of the programme. Civil engineering is the 

future of our country. For the profession to handle the rising 

demand of tomorrow’s needs there must be education and em-

powerment of students, not only about civil engineering, but 

business training too.” 

His website will also showcase stories of emerging leaders 

from six African countries, which he hopes will inspire others to 

defy the status quo and make Africa a better place through the 

work they do.

“Th e best thing you can do for yourself is to fi nd out what 

you really want to do. Passion helps you through adversity and 

is the only antidote for failure; even when things are really bad, 

you can still survive. Set yourself a goal and fi nd a mentor to help 

you address the challenges you face. Get their insights on how to 

achieve your dreams, and remember – you own your career, you 

decide its path.” 

For the last couple of years Ntseuoa has been gaining the ex-

perience he needs to register as a professional civil engineer, and 

he plans to do an MBA as well in the next few years. In the long 

term he hopes to become an independent structural engineering 

consultant. “I want fi nancial freedom so that I can give back to 

the community by sponsoring talented young minds and in-

spiring wealth creation through knowledge, just as I was helped 

by those who believed in me. But as a young engineer now I’m 

just happy to be focused on learning and acquiring experience.”

Ntseuoa currently works as a structural engineer at Bicacon 

(Pty) Ltd.

Rebekka Wellmanns
rebekka@saice.org.za 

His website will also showcase stories of 

emerging leaders from six African countries, 

which he hopes will inspire others to defy the 

status quo and make Africa a better place 

through the work they do. “The best thing 

you can do for yourself is to fi nd out what 

you really want to do. Passion helps you 

through adversity and is the only antidote 

for failure; even when things are really bad, 

you can still survive. Set yourself a goal 

and fi nd a mentor to help you address the 

challenges you face. Get their insights on how 

to achieve your dreams, and remember – you 

own your career, you decide its path.”
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Unlocking worlds of opportunity
in SET careers

Th e South African Agency for Science and 

Technology Advancement (SAASTA), a 

business unit of the National Research 

Foundation (NRF), has recently published a 

new book – Get SET Go – for anyone con-

sidering a career in science, engineering and 

technology (SET), and also for those unsure 

of what career path to follow. 

Written for high school learners and 

early tertiary students, this practical 

resource entices students to pursue 

careers in science, and aims to instil in 

people an enthusiasm for and deeper 

understanding of the application of sci-

ence and technology.

Making a career choice is one of life’s 

most important decisions, and this new 

book will be an invaluable resource to make 

learners aware of the range of career op-

tions in SET, and which path may be best 

for them. It includes various steps that they 

need to take when making a career choice. 

Th e fi ve sections of the book cover:

 ■ Basic issues, such as the value of a SET 

career, when to start planning one’s 

career, and choosing the right kind of 

institution for one’s studies.

 ■ SET areas that are currently of great 

importance in South Africa, such as 

engineering, as well as profi les of people 

working in these areas – what they 

do, what they enjoy about their jobs 

and what qualifi cations one needs to 

pursue similar careers. Many of these 

role models had to overcome signifi cant 

challenges to reach their goals and are a 

source of inspiration to young people.

 ■ Profi les of some of South Africa’s top 

SET researchers at the cutting edge of 

their fi elds and why their work is so im-

portant to South Africa and the world.

 ■ A “how to” section covering informa-

tion on fi nancing one’s studies, prac-

tical advice on how to apply for funding 

and write applications and CVs.

 ■ Advice on where to fi nd 

more information. 

One of the role models featured in this 

book is SAICE member Segomotso 

Kelefetswe, a civil engineer at Trans-

Caledon Tunnel Authority (TCTA). He 

became involved in career guidance more 

than ten years ago in a personal capacity 

when, while studying engineering, he 

realised that even he did not have that 

much knowledge about engineering as a 

career. He realised then the impact and 

importance that career awareness can 

play, so he started going out on Saturdays 

to rural areas in an eff ort to expose rural 

learners to the application of science in 

everyday life, providing them with further 

information on how to pursue a career in 

SET. His outreach has grown immensely 

over the years and he now serves as a 

point of contact for learners at one of the 

National Science Week sites. He asserts, 

“If you can talk to someone, it’s far likelier 

they will remember the importance of 

what you’ve said.” 

Segomotso is also a member of the 

National Society of Black Engineers 

SA whose mission is to increase the 

number of culturally responsible black 

engineers who excel academically, 

succeed professionally and positively 

impact the community. 

This book will certainly be an inval-

uable tool for Segomotso in his initia-

tives in stimulating and developing stu-

Think more.
Be more.

Thought Campaign

YOUNG MEMBERS’ PAGES

Segomotso enthralling learners as he expounds on exciting 
careers in science, engineering and technology 
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dent interest in the various engineering 

disciplines. Young people worldwide 

have a critical role to play in developing 

new scientific strategies that will help 

solve problems that we don’t even know 

are problems yet. This book is a call 

to action, to help create a world where 

young people will contribute towards 

growing a representative pool of SET 

skills in the South African workforce.  

At the launch of the book Dr Jabu 

Nukeri, SAASTA’s Managing Director, ex-

pressed the hope that the publication would 

open “worlds of opportunities for learners, 

thereby contributing to the human capacity 

development in the critical areas of SET to 

improve the quality of life for all the people 

of the Republic of South Africa.” 

Th e book is available from SAASTA – 

info@saasta.ac.za. 

Segomotso Kelefetswe, a civil engineer and SAICE member 
intent on steering young minds towards careers in SET
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LOUIS MARAIS, widely regarded as the pioneer of modern con-

crete paving in South Africa, passed away recently. 

Louis joined the Portland Cement Institute (the forerunner 

of the Cement & Concrete Institute, now Th e Concrete Institute) 

in 1965 as a roads engineer and was responsible for introducing 

concrete pavements (roads) into South Africa. While at the PCI, 

Marais purchased a small side-form paver to conduct demonstra-

tion projects to showcase modern concrete paving technology to 

local engineers and contractors. His fi rst success came in 1968 

when concrete was specifi ed for 26 kms of freeway outside Cape 

Town.

He worked tirelessly with engineers from the Department 

of Transport to develop design methods and specifi cations for 

concrete roads, and managed to make concrete the preferred 

building material for several new roads in the 1970s to the 1990s. 

He played a leading role in the development of design guides 

for the use of cement stabilisation of soils and conducted early 

ground-breaking research into the development of concrete 

block paving, using an early version of the South African Heavy 

Vehicle Simulator. He was also responsible for promoting excel-

lence in concrete industrial fl oor design and construction and, 

with Bryan Perrie, current managing director of Th e Concrete 

Institute, co-authored the acclaimed handbook Concrete 

Industrial Floors on the Ground, which is now an authoritative 

guide on the topic in South Africa. 

In January 2010, Louis was inducted as an Honorary Member 

of the International Society for Concrete Pavements, a global 

organisation dedicated to the promotion of concrete pavements.

Bryan Perrie, who delivered the eulogy at Louis’ funeral in 

Roodepoort recently, said the passing of a man he regarded as his 

tutor had deprived the world of “a giant in the fi eld of concrete 

pavements – a legend in his lifetime.” Bryan, who understudied 

Marais for a decade prior to his retirement, said Louis Marais en-

joyed the highest respect of all  involved in the local and interna-

tional concrete industry and made an immeasurable contribution 

to the acceptance and widespread application of concrete roads 

in South Africa. 

Obituaries
Doyen of concrete roads passes away

Farewell to a kind and generous Prof
PROF KOBUS VAN WYK of the Nelson Mandela Metropolitan 

University (NMMU), who passed away earlier this year, will 

be remembered with much fondness by all who knew him, and 

who had been inspired by his kind and patient leadership. Th e 

respectful manner in which he treated students and colleagues 

alike, touched and changed many lives. At the time of his passing 

he was Professor in the Department of Building and Human 

Settlement Development within the Faculty of Engineering, 

the Built Environment and Information Technology. Th rough 

his hard work the degree Bachelor of Human Settlement 

Development (BHSD) was  implemented in 2013, and NMMU is 

the fi rst academic institution to off er the degree from 2014.

Prof van Wyk fi rst qualifi ed with a National Diploma for 

Technicians in Civil Engineering (in 1977) and over the years 

systematically improved his qualifi cations until he obtained 

a D Phil in Public Administration in 2009 with a thesis titled 

Formulation of a model of housing management for developing 

countries, with specifi c reference to South Africa. Th e Department 

of Housing and the Institute for Housing of Southern Africa 

(IHSA), inter alia, supported this research. 
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Housing for the disadvantaged was his passion, as refl ected in 

the title of his Master’s dissertation, Strategies towards sustainable 

enablement of the low-income housing market. Th e empirical part 

of this research was done in 13 (mainly developing) countries. 

Over the years Prof van Wyk received numerous research grants 

from the Building Industries Federation of SA, the Foundation for 

Research Development, the Centre for Science Development, the 

former Port Elizabeth Technikon, and NMMU.

Prior to the position he held at the time of his passing, 

Prof van Wyk had served as Dean of the Faculty of the Built 

Environment of the former PE Technikon for 11 years and 

as Acting Dean of the Faculty of Engineering, the Built 

Environment and Information Technology for two years after the 

merger with NMMU.

Prof van Wyk was registered as a Professional Engineering 

Technologist and a Professional Construction Project Manager. 

Apart from being a member of SAICE (and serving on the com-

mittee of the SAICE Algoa Branch), he was a member of the 

Institute for Professional Engineering Technologists (IPET) and the 

Institute for Housing of Southern Africa (IHSA), amongst others. 

He also served on an NRF Housing Expert Panel in 2009, and was a 

Non-Executive Director of International Project Cost Consultants.

Prof van Wyk, whose name was included in the 16th edition 

of the Who’s Who in the World, was a recognised academic, 

researcher and educational leader, and his enthusiastic contribu-

tions towards development in a multi-disciplinary context will 

indeed be appreciated long into the future. 
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Course Name Course Dates Location
CPD Accreditation 

Number
Course 

Presenter
Contact

GCC 2010

28–29 August 2014 Midrand

SAICEcon13/01359/16 Neville Gurry cheryl-lee@saice.org.za
4–5 September 2014 Bloemfontein

13–14 October 2014 Midrand

27–28 October 2014 Port Elizabeth

Bridge Maintenance
15 September 2014 Pietermaritzburg

SAICErail12/01156/15 Ed Elton dawn@saice.org.za
10 November 2014 Midrand

Basics of Track 
Engineering

16–17 September 2014 Pietermaritzburg
SAICErail12/01155/15 Ed Elton dawn@saice.org.za

11–12 November 2014 Midrand

Railway Transport
18–19 September 2014 Pietermaritzburg

SAICErail11/00887/14 Ed Elton dawn@saice.org.za
13–14 November 2014 Midrand

Technical Report 
Writing

13–14 August 2014 Midrand

SAICEbus12/01067/15 Les Wiggill cheryl-lee@saice.org.za
1–2 September 2014 Cape Town

30–31 October 2014 Midrand

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

20 August 2014 East London

SAICEstr12/01066/15 Greg Parrott cheryl-lee@saice.org.za29 October 2014 Midrand

26 November 2014 Port Elizabeth

Structural Steel Design 
Code to SANS 
10162: 1-2005

19 August 2014 East London

SAICEstr12/01158/15 Greg Parrott cheryl-lee@saice.org.za28 October 2014 Midrand

25 November 2014 Port Elizabeth

Business Finances 
for Built Environment 
Professionals

7–8 August 2014 Durban

SAICEfi n12/01021/15
Wolf 
Weidemann

dawn@saice.org.za
20–21 August 2014 Polokwane

15–16 September 2014 Cape Town

6–7 November 2014 Midrand

Handling Projects in a 
Consulting Engineer's 
Practice

4–5 August 2014 Durban
SAICEproj12/01022/15

Wolf 
Weidemann

dawn@saice.org.za
3–4 November 2014 Midrand

Leadership and 
Management 
Principles & Practice in 
Engineering

13–14 August 2014 Cape Town

SAIMechE-0543-02/15 David Ramsay dawn@saice.org.za
20–21 August 2014 Midrand

9–10  September 2014 Durban

8–9 October 2014 Bloemfontein

Concrete Pavement 

Slabs

20 August 2014 Bloemfontein
IPET2010/03 Bruce Raath cheryl-lee@saice.org.za

23 October 2014 Midrand

Water Law

27–28 August 2014 Cape Town

SAICEwat13/01308/16
Hubert 

Thompson
dawn@saice.org.za10–11 September 2014 Durban

1–2 October 2014 Midrand

The Different Legal 
Procedures to Resolve 
Constructional Disputes

6–7 August 2014 Durban SAICEcon13/01368/16
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

SAICE Training Calendar 2014 
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Course Name Course Dates Location
CPD Accreditation 

Number
Course 

Presenter
Contact

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 

Candidates

28 July 2014 Durban
CESA357-04/2016 Allyson Lawless

margie@ally.co.za

dawn@saice.org.za1 September 2014 Johannesburg

Road to Registration for 

Mature Candidates

10 July 2014 Johannesburg

CESA484-01/2017

Peter Coetzee/

Rob du Preez
margie@ally.co.za

dawn@saice.org.za

7 August 2014 Cape Town

7 October 2014 Johannesburg

24 November 2014 Durban

3 December 2014 Johannesburg

Basic Contract 

Administration and 

Quality Control

1–3 September 2014 Durban CESA359-04/2016 Theuns Eloff
margie@ally.co.za

dawn@saice.org.za

Basic Pressure 

Pipeline Design

17–18 July 2014 Johannesburg
CESA376-05/2016

Dup van 

Reenen

margie@ally.co.za

dawn@saice.org.za13–14 November 2014 Cape Town

Getting Acquainted

with Sewer Design

22–23 July 2014 Johannesburg

CESA378-05/2016 Peter Coetzee
margie@ally.co.za

dawn@saice.org.za
13–14 August 2014 Durban

28–29 October 2014 Cape Town

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






