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The Port of Ngqura article on page 4 of the December 2010 edition 

of Civil Engineering (Project Awards) failed to mention that Hochtief 

Construction AG was one of the key players. The company was in 

joint venture with Concor Holdings for both the initial construction 

of the port, and then for the phase two expansion of the container 

terminal. Hochtief therefore played a major part in the success of 

this project, which was a joint winner in the Technical Excellence 

category. We apologise sincerely for this oversight. 

Apology
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P R O F I L E  O F  S A I C E  2 0 1 1  P R E S I D E N T

Lorraine Fourie  

012 343 1434

lfourie99@telkomsa.net

“If, at the end of my presidential 

term, I can leave a legacy where 

we have set up structures that 

seriously promote ethical practices 

and reward professionalism in the 

civil engineering industry, I will feel 

that I have made a contribution to 

the Institution I respect so much,” 

says Seetella Makhetha. Assertive, 

yet candid about limitations in his 

armour, Seetella fi nds the confi dence 

his peers has shown in designating 

him to this position overwhelming 

and humbling. What he desires most 

is not to fail their expectations and 

to fulfi l the entrusted responsibilities 

to the best of his ability during 

his term of offi  ce in 2011 

An honour to 
lead SAICE
COWS AND SCHOLARSHIPS 
Born in Qacha’s Nek in Lesotho, Seetella 

grew up under the benevolent influence 

of parents who would move heaven and 

earth to provide their six children with 

a good education – an inheritance that 

nobody could take away from them. “My 

father was a school teacher at the time, 

and he used to say to us: ‘As you can see, 

teachers don’t earn a lot of money, and I 

don’t have a large herd of cattle to leave 

as an inheritance.’ But every year, in 

December, he would sell one of his few 

cows which helped pay for our school 

fees. We were also fortunate that in 

Lesotho, in those days, you were almost 

guaranteed a government scholarship 

if you passed matric in first and second 

class.” A motivated Seetella passed with 

distinction from Peka High School. 

His sights were firmly set on a 

career in civil engineering. Tertiary 

institutions in Lesotho did not offer the 

degree course, but prospective students 

were allowed to enrol at a university 

in the nearest neighbouring country. 

South Africa was the obvious choice. 

“Nowadays, 90% of Lesotho students 

do civil engineering in South Africa, 

but as we know, 1975/6, when I started 

my degree, was not a good period in 

South African education.” Seetella was 

able to secure a scholarship from the 

Commonwealth Fund for Technical 

Cooperation, a British sponsored grant, 

to study engineering at the University of 

Roorkee in India.

CULTURAL SHOCK
Established during the British colonial 

period as the Th omason College of Civil 

Engineering, Roorkee is still regarded 

as the foremost engineering and archi-

tectural learning institution in Asia and 

Africa, says Seetella. It lies 160 km north 

of New Delhi, near the city of Hardwar. 

At the time of his enrolment, student 

numbers exceeded 8 000.

Though it has a strong British tradi-

tion, the culture of learning was an eye-

opener. “In Indian religion a teacher is 

looked upon as a god,” Seetella explains, 

“and the teacher sees himself as a person 

responsible for the outcome of your life. 

1
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Therefore, when a student doesn’t un-

derstand something, the teacher accepts 

the responsibility that he has failed 

in his duty as an educator. This leads 

to extreme dedication – our teachers 

literally visited us in our rooms in the 

evening to explain concepts not mas-

tered during class sessions. The sense of 

achievement and pride when the student 

passes is central to that sense of calling. 

The idea of a teacher toy-toying was 

unheard of,” Seetella fumes.

Attending class with Seetella at 

Roorkee was his future wife Martha, also 

from Lesotho. What attracted Seetella 

to Martha was the mix of softness and 

determination in her character. “She had 

a passion for civil engineering and aca-

demically there was healthy competition 

between us. Once, when I had diffi  culty 

with a building construction project, she 

couldn’t understand what my problem 

was. She sat me down, forced me to con-

centrate, and led me through the tricky 

areas. In the end, I scored higher marks 

than she did. ‘Th ose marks are mine actu-

ally,’ she protested,” Seetella chuckles. Th e 

couple got married mid-course, fl ying out 

to Lesotho for the ceremony.

When they fi nally returned from India 

in 1982, Seetella joined the World Bank 

sponsored Urban Development Project 

where he was engaged in the design and 

testing of ventilated improved pit latrines. 

“Apart from Lesotho, I was involved 

with water and waste water projects in 

Botswana, Tanzania, Malawi, Zimbabwe, 

Zambia and Kenya.” To this day Seetella is 

passionate about the development of sani-

tation infrastructure and the ripple eff ect 

it has on communities, much more than 

in other areas of engineering.

DEVOTED PARTNERSHIP 
In 1985 Seetella left for the UK to 

pursue his MSc (Civil Engineering) 

studies at the University of Technology 

in Loughborough, Leicestershire. 
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1  Seetella Makhetha, SAICE 2011 President 

2  Seetella in the early seventies while still a 

senior student at Peka High School in Lesotho

3  Seetella with wife Martha, 

who is also a civil engineer

4  Seetella and Martha in 2004 with 

their daughters Matseliso (left) and 

Motheba. Today Matseliso is a chartered 

accountant, and Motheba a fashion 

designer who was also a semi-finalist in 

the recent Miss South Africa contest
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Martha stayed behind and the 18-

month separation deeply distressed the 

couple. Seetella says: “I had opted for 

Loughborough because the university 

was known for its focus on community-

based water and waste water research, 

and I wanted to do my master’s degree 

on water and waste engineering for 

developing countries.” His Roorkee 

qualification guaranteed him immediate 

admission to the British institution. “I 

did not even have to sit the entrance 

exam,” he says. 

Culturally the two countries could 

not have been more different. “What 

made the British interval easier was 

that one could relate to most of the 

customs and practices, whereas in 

India everything was new, foreign and 

exhilarating,” Seetella recalls. One 

lasting taste acquired in India, which 

has remained a firm favourite in the 

Makhetha household, is the spicy food 

of the subcontinent. “If you visit my 

house at this very moment you will find 

at least four prepared Indian dishes in 

the refrigerator,” he says with relish. 

On his return to Lesotho, Seetella 

was briefly employed as senior engi-

neer with the Maseru Water Supply. 

He then joined the Bophuthatswana 

Water Supply authority in Mafikeng, 

whereupon he was seconded to the 

Department of Water Affairs, as 

senior engineer in charge of water 

maintenance. Seetella continues: “On 

reviewing my career, I realised that, in 

order to satisfy the requirements for 

registration with ECSA, I needed to beef 

up my experience in the design field. 

So, in 1991, I joined Stewart Scott in 

their Mafikeng office. I have often said 

to young engineers that sometimes you 

have to be willing to become a junior 

again in an organisation where you can 

gain the requisite experience.”

While Seetella was with Stewart Scott, 

Martha was working for the Department 

of Public Works, but she was keen to do 

her master’s degree, having been previ-

ously promised a foreign government 

scholarship to further her studies abroad. 

Seetella says: “Th e year and a half that I 

had spent at Loughborough had shown 

me what separation from my wife meant 

and I could not face going through that 

again. I said to her: If I have to, I’ll work 

alone to support the family, I’ll pay your 

fees, I’ll do everything I can, but please 

don’t go abroad.” Locally, the University 

of the Witwatersrand proved their best 

option, since it off ered Martha’s preferred 

course of study, project management for 

developing areas.  

Stewart Scott was happy to transfer 

Seetella to their Johannesburg office, 

from where he continued to handle 

his existing workload. Martha, how-

ever, was still holding out for a good 

job up north and remained behind. 

Again the couple was separated for 

six months. “To resolve this situation 

once and for all we decided to start our 

own company,” Seetella says. “With 

me specialising in water and waste 

systems, and her focusing on roads 

and storm water, we could offer a full 

range of township services.” Makhetha 

Development Consultants opened their 

offices in Bryanston in 1992, having 

the good fortune to start off with a few 

clients whose accounts Seetella had 

been handling while at Stewart Scott. 

“My ex-employer was willing to help 

me beyond all expectations with my 

upcoming venture. This was long before 

the days of affirmative action and BEE, 

and it’s something I’ll always be grateful 

to Stewart Scott for.”

When, in 2001, they tendered 

successfully in a consortium for a 

large water and sanitation scheme 

in KwaZulu-Natal, Seetella and 

Martha found themselves separated 

again with Seetella shuttling back 

and forth between Johannesburg 

and Pietermaritzburg, and Martha 

joining him over weekends. “It was the 

Mafi keng situation all over and we con-

sidered opting out of the consortium. 

But it was too major a project to forsake 

and, besides, it was exactly the kind 

of work that we wanted to do: serving 

communities at grassroots level.” 

Lingering on this aspect, Seetella com-

pares his involvement in a R6 million (a 

huge fi gure in 1990) water supply project 

in Tlhabane, Rustenburg, to work he did 

in a small village of Ga-Mogopa near 

Ventersdorp. “Th roughout the whole 

Tlhabane construction I heard nothing 

but complaints from the people about 

the dust and the inconvenience the work 

was causing. In Ga-Mogopa, I had a 

budget of R60 000, for which I bought a 

second-hand diesel pump, plastic pipes, 

Jo-Jo tanks and stands. When the water 

reached the village the women cried 

with gratitude.” Th ere is another inci-

dent that he’ll never forget. “We built a 

toilet for a woman in KwaZulu-Natal; 

the day when we handed it over she too 

cried, saying: ‘My children, for the fi rst 

time in my life at 60, I can sit in the 

comfort and dignity of my own toilet 

and do not have to go into the bushes.’ 

Of course, there are the big community 

projects, but it is those at village level 

that really move me.’ 

5

5  Admiring the flowers of Namaqualand 

in 2002 – Seetella loves the outdoors



Makhetha
Development 
Consultants contribute
to the development of
communities in South Africa,
the SADC Region and the rest of
Africa by assisting Governments and
other development agencies to help
needy communities at grass roots level by
using locally available management, technical,
social and administrative skills.

Makhetha provides the following services:

• Water Supply  • Sanitation & Waste Management
• Project Management  •  Construction Management
• Roads & Stormwater  • Environmental Engineering & Solutions
• Monitoring & Evaluation of Projects  • Housing & Policy Development

A high priority is given to empowering communities to have a
meaningful role in the implementation of their projects.

Makhetha Development Consultants (Pty) Ltd
Port Elizabeth Cape Town Richards Bay East London
041 365 3833 021 794 1760 035 789 5761 043 727 0586
w w w. m a k h e t h a . c o . z a

Civil Engineering, Project Management
and Community Development Services

Contributing to the upliftment of people
while preserving their environment
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Needless to say the Makhethas 

translocated to Pietermaritzburg, but 

in 2003 they moved their head offi  ce to 

Port Elizabeth. “Although we had previ-

ously done urban renewal projects in PE, 

the move was not commercially driven. 

We simply felt comfortable in the city; 

it’s so friendly and windy,” he laughs. 

Th e Pietermaritzburg offi  ce relocated to 

Richards Bay, and offi  ces were opened in 

East London and Cape Town. 

CONCERNS TO ADDRESS
Seetella joined SAICE in 1989 and has 

served as Council Member since 2000. 

Of grave concern to him is the issue 

of creeping corruption in the civil 

engineering industry and, during his 

presidency, he intends to address it 

with all the power at his disposal. 

“We’re slowly drifting in the direction 

where the job is not done by the most 

competent professionals, but by people 

who are prone to bribery, and we need 

to tackle the problem head-on before it 

becomes endemic to the industry,” he 

says firmly.  

His thoughts are drifting towards the 

possible introduction of a professional 

oath for engineers, similar to the one 

taken in the medical profession. “I feel 

that engineers who qualify should almost 

publicly declare that they will adhere to 

honest practice, and will use their skills 

in the most productive way to serve the 

people and the environment,” he refl ects. 

“Th e focal point of any engineering 

project should be the people who will 

benefi t from it; engineering should not be 

carried out primarily for the sake of the 

structure. An engineer should not build 

a road, or a water supply system, or an 

offi  ce block, purely to feel the satisfaction 

of having provided a sound construction; 

one should always think about the people 

who will be using it,” he says.

In the past, engineering and the envi-

ronment often had an uneasy relationship. 

Seetella subscribes to the philosophy that 

we have the responsibility to leave this 

planet to future generations in the way 

we would have liked to fi nd it. “I believe 

very strongly that we need to do as much 

conservation work as possible. We need 

to replace whatever resources we have 

depleted, and where we are able to use 

renewable resources we should be com-

mitted to do so.”

OUT IN THE OPEN 
Being out in the open – whether it em-

braces watching animal life, going on 

nature walks, or soaring into the blue in 

a light aircraft – gives Seetella immense 

pleasure. “I love visiting game parks. 

Unfortunately my wife doesn’t like it at all, 

but about twice a year she makes sure that 

we are booked into some or other splendid 

location. She will come with me, look at 

elephants with me, and say, ‘I don’t know 

what excites you so much because that 

6

6  Seetella and Martha enjoy 

travelling; this picture of them was 

taken in Maui in Hawaii in 2005
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elephant looks exactly like the one we saw 

last week.’ Martha prefers gardening. Most 

of the vegetables on our table are home 

grown; she has little containers set out all 

over the garden,” he says with aff ection.

His fi rst introduction to fl ying was 

via a fl ight simulation program on his 

home PC. “Th e program is similar to that 

used in the training of airline pilots,” 

he says. He practised for hours on end 

and when, for his fi ftieth birthday, his 

children off ered him the opportunity 

to join a fl ight instructor from Lanseria 

Airport, Seetella’s prowess as a fi rst-

timer at the controls amazed the man. “I 

did everything he said – took the plane 

down the runway, lifted it to the required 

altitude, trimmed it correctly, climbed to 

6 000 feet, and when he wanted to level 

it for me I said, no, I can do this myself. 

All the while he kept saying, ‘Are you 

sure it’s the fi rst time you’re doing this?’ 

When we crossed the Hartbeespoort 

Dam I did the turns myself. It was only 

on our return that I made my fi rst mis-

take. We were coming in for landing. On 

the simulator you see the moving cars 

on the road, but suddenly here I was, 

approaching the runway, with real cars 

below me. On the computer I could press 

the pause button, but now there was no 

room for pause. I levelled the plane but 

somehow it refused to touch down. I 

couldn’t fi gure what I’d done wrong, so 

after fl oating over the runway for some 

time the instructor pushed back the 

throttle. I had forgotten to cut the power 

before landing,” he laughs.

After that experience, the bug bit in 

all earnest. Back in Port Elizabeth, he 

joined the Algoa Flying Club and got his 

private pilot’s licence. Th e initial excite-

ment has now died down somewhat and 

he hasn’t done much fl ying in the last 

two years. “Also, my wife, every time she 

hears about small aeroplanes crashing, 

gets a bit uptight, and I’ve decided I don’t 

want to subject her to this. If it worries 

her I don’t want to do it.” He has his own 

fi rm view about the cause of most acci-

dents: “Aviation is not in itself inherently 

dangerous, but it is highly unforgiving of 

carelessness, negligence and incompe-

tence. In the majority of accidents you’ll 

fi nd these elements present. In all things 

I do I’m a thorough person – so when I 

fl y, especially at a club where the planes 

are fl own by diff erent people, I never trust 

the fuel gauge. I climb on to the wing, and 

check the fuel in the tank with a dipstick. 

I never ever take off , no matter whether 

somebody says the plane has been pre-

checked, without carrying out my own 

safety checks.” 

A VERY FORTHRIGHT PRESIDENT 
Although Seetella will approach his 

presidential duties with the same me-

ticulous attention as his aerial pastime, 

he is ingenuously outspoken about some 

shortcomings he sees in himself. “I am 

terrible with finances. If I weren’t mar-

ried to Martha I don’t know whether 

my company would still survive. Apart 

from being good with figures, she is 

very conscientious and will stop me 

from buying, for instance, a fancy car. 

‘You can buy that Audi, it’s OK for you; 

why do you want to buy anything more 

expensive?’ she’d say, and I would listen 

to her, because I know I’m much more 

engineer than financial administrator. 

“I used to believe I had good personal 

skills, but I have recently discovered I 

don’t. I get upset very quickly when a 

person does not act in accordance with 

what we have agreed on. It’s not because 

we might diff er in opinion – I treat 

diverse opinions very well – but when 

the person knows what he has to do, and 

doesn’t do it, it off ends me. I’m very goal-

oriented, and if I have undertaken to do 

something, I’ll push, I’ll sacrifi ce, I’ll do 

everything in my power to achieve it – 

that is just my temperament.”

In spite of his naturally confident 

nature, he confesses that he is ap-

proaching his presidential responsi-

bilities with prudence. “For my peers 

to believe in my ability to lead the 

Institution, which I respect so much, is 

something that still baff les me, because 

I don’t believe that I deserved it. Several 

of the people who sit on the Council 

with me can do this job better than I 

can. However, in the face of that sup-

port, I believe that with determination, 

and with God’s help, I will be able to 

fulfil the wishes they had when they 

elected me. I don’t mind admitting that 

I will be learning as I go along. I am 

aware that I do not know everything, 

but I’m fully committed to the task that 

lies ahead.” 
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SCIENTISTS ARE SHOWING that 

when our brains are occupied with digital 

interactions, for example cell phones, we 

prevent natural memory and learning from 

functioning. Umair Haque suggests that 

we need to make time to break away from 

‘doing’ and to refl ect more. He observes 

that “the most… breakthroughs that 

re-imagine, reinvent, and re-conceive a 

product, a company, a market, an industry, 

or perhaps even an entire economy rarely 

come from… busier and busier work. 

Rather, in the outperformers that I've spent 

time with and studied, breakthroughs 

demand systematic, structured periods for 

refl ection – to ruminate on, synthesize, 

and integrate fragments of questions, an-

swers, and thoughts about what's not good 

enough, what's just plain awful, and how it 

could be made radically better”.1

Trouble is, too few know how to prac-

tise, let alone introduce, a culture of re-

fl ection. But as modern neuroscience and 

the ancient art of mindfulness continue 

to merge and be adopted by business, it 

is becoming clear that mindfulness is 

closely related to refl ection and carries 

much benefi t for business. Indeed, the in-

troduction of mindfulness practice leads 

smoothly to a culture of refl ection.  

MINDFULNESS
Mindfulness can be described as “…… the 

awareness that emerges through paying at-

tention on purpose, in the present moment, 

and non-judgmentally to the unfolding of 

experience moment by moment”.2  

Th ere has been a recent plea to intro-

duce the concept of scientifi c mindfulness 

to international business research: ”Because 

of the complexity and magnitude of interna-

tional business questions, researchers must 

engage in scientifi c mindfulness to generate 

relevant ideas, themes and responses. Th is 

means taking a thoughtful approach that is 

holistic, contextual and cross-disciplinary; it 

is an approach that transcends the bounda-

ries of traditional disciplines and features 

depth and breadth of idea generation”.3   

Some leading advocates are Peter Senge 

(of Learning Organisations fame), Joseph 

Jaworski (known for his work on inner di-

mensions of leadership and synchronicity), 

and Otto Scharmer (originator of Th eory U: 

becoming aware in new ways, letting go 

and letting come, co-creating the emerging 

future by prototyping4).  

M I N D F U L  I N T O  A  N E W  Y E A R

Graham Williams  

Centre-ing Services

Thought-leader: 

Institute of Management Consultants

centserv@iafrica.com

Deeper mindfulness 
for better work performance

The world of business is increasingly becoming a world of 

busyness – frenetic activity, the constant chasing of deadlines, 

more and more challenges from more and more sources. For 

many it is what the Red Queen told Alice: “It takes all the running 

you can do, to keep in the same place. If you want to get 

somewhere else, you must run at least twice as fast as that!" 
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Practising mindfulness allows us to 

be present and in touch with ourselves, 

develop a real sense of belonging, and 

improve our alertness in all that we do, all 

the time – better performance through a 

better way of working. 

BEING PRESENT
For every present moment – whether 

we are in nature, having an important 

conversation, thinking, doing an activity, 

hearing our inner voice, conducting 

business – the quality of our reactions, 

responses, contributions and living can 

be enhanced through being more aware, 

more mindful. 

A tenet of the Jewish religion is that 

every single moment is fi lled with God 

and thus suffi  cient just as it is. Th us every 

breath is a prayer. As is every heartbeat, 

every taste, every movement, every sound, 

every laugh. 

When we sleep, we can wake up. 

Likewise, when we are awake, we can 

wake up more.

Th e new psychological fi eld of MBCT 

(mindfulness-based cognitive therapy) 

draws on ancient Buddhist practice to be 

present, and pay attention non-judgmen-

tally to one’s thoughts in order to move 

from mindless, ‘programmed’ reaction to 

mindful responsiveness.

DEEPER MINDFULNESS OF THE BASICS
Oftentimes deeper mindfulness eludes 

us because we are too caught up by the 

strangling noose of past baggage, busy-

ness or future concerns. 

Everyday activities such as enjoying 

a meal, breathing, or listening to music, 

can with practice be taken below the sur-

face to deeper levels. Th ink of an iceberg 

where far more lies below the surface.  

Th e following stages serve to illustrate 

the deepening awareness of enjoying a meal:

 ■ Fast: Th e gobble-and-go Big Mac style 

meals taken on the run, mindless.

 ■ Slow: Taking time during preparation 

and eating, with pleasurable, compan-

ionable sharing. Good, healthy nutri-

tion tastefully served feeds the body 

and the mind.  

 ■ Quiet: Before, during and after a meal 

we drink water, contemplate the food 

source, the miracle of growth, labourers 

in far fl ung fi elds, the miracle of 

modern-day transport, and the sensory 

pleasures of colour, smell, taste, texture, 

temperature, even sound (hearing food 

sizzling on the grill or being crunched 

while eating), marvelling at the body’s 

design and digestive processes, and 

being aware of the privilege of eating as 

well as we do.

 ■ Mystical: An even deeper, habitual aware-

ness of the goodness and rightness of 

eating and drinking well; engaging all 

of our senses and infusing every single 

present moment with importance, 

beauty, harmony, calm and simplicity – 

like a Japanese tea ceremony. 

Let us take breathing as another example. 

Controlled, deep breathing impacts on our 

voice quality and on our emotional state. 

It helps to induce calm within when we 

are nervous, like just prior to launching 

into a speech or presentation, or when we 

become upset during a conversation. 

Prana, the Sanskrit word for breath, 

also means life. From birth to death we 

breathe. When aroused, scared, in panic, 

anxious or ill, our pattern, depth and pace 

of breathing changes. 

A basic meditation is to connect with 

our breath after becoming comfortable 

and bringing our awareness into the 

present moment. As we focus on our 

breathing, we notice the movement in 

our chest and the diaphragm (stimulating 

stomach, liver, pancreas), the contracting 

and relaxing of our abdominal muscles, 

the passage of air as we inhale (oxygen-

ating the blood) and exhale (expelling 

carbon dioxide and impurities – we 

may notice that our outgoing breath is 

warmer). Th e practice tones up respira-

tion and circulation, renews body tissues, 

calms us. We become in touch with an 

aspect of our inner beauty. We can use it 

to connect to others – a Buddhist medita-

tion, tonglen, for example, is an active 

imaginative exercise in which you breathe 

in another’s suff ering and then breathe 

out loving-kindness. 

So, too, can we use other forms 

of meditation: sitting, witnessing our 

thoughts, sensing our feelings, doing self-

guided active-imagination meditations, 

even walking. We can walk busily to get 

from A to B, or mindfully begin to sense 

the pressure on our feet, the movement of 

our limbs, the distribution of body weight, 

pondering the mechanics of the body and 

being aware of what we encounter on our 

walk. We can respond to calming visual 

stimuli, and at a deep level have a sense 

that we “kiss the earth with [our] feet…” 5 

It is a good discipline to set aside 

time each day for meditation – at a 

deeper level the practice becomes em-

bodied in all that we do. Meditating on a 

thought, an idea, an issue, a challenge in 

a calm, focused, non-judgmental manner 

– allowing diff erent perspectives to 

emerge – is in fact what refl ection is all 

about. As people deepen their practice, a 

measured, more eff ective response other 

than mere ‘busyness’ sets in. Th e levels 

of being that we speak of are about be-

coming rather than doing/achieving.

BENEFITS OF MINDFULNESS TO BUSINESS
Emerging research is showing that deep 

mindfulness has numerous and wide-

ranging benefi ts for the working person, 

and for organisations. Mindfulness prac-

tice improves creativity and productivity, 

results in less stress and in better interac-

tion between people in the workplace. 

As we bring mindfulness to bear, 

subtle yet defi nite shifts take place – 

movement from focus to awareness and 

personal change, resulting in the improve-

ment of workplace eff ectiveness, higher 

motivation and better performance, 

triggering a virtuous circle of ongoing 

improvement. 

Th e practice is especially useful when 

preparing for organisational transitions, 

as regular mindfulness practice leads 

to the development of a ‘hardy, robust 

personality’ 6, better able to cope with the 

stress of change – some attributes being 

empathy, adaptability, positivity, higher 

self-esteem, assertiveness and an inner 

locus of control.
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The ICE President’s Apprentice Scheme 2009/10
an engineer’s toolkit for a developing world
THE ICE President's Apprentice Scheme 

started in 2005 when the then president, 

Gordon Masterton, showed real commit-

ment to graduates during his year in offi  ce 

by starting the scheme. Each president 

since then has run their own versions 

of the Presidential Apprentice Scheme. 

Prof Paul Jowitt, the 2009/10 president, 

continued with this tradition when he 

embarked upon his ambitious apprentice 

scheme for his presidential year. 

In terms of his scheme, twelve 

graduate members of ICE (Institution of 

Civil Engineers, UK) who were Chinese, 

Ghanaian, Nigerian, South African, 

Sri Lankan, British and Zimbabwean 

nationals, were selected as apprentices. 

Th ese apprentices were tasked with the 

development of an engineer’s toolkit/

handbook for an “Engineering Project 

Delivery Plan for the UN Millennium 

Development Goals (MDGs)” which 

would become freely available to all engi-

neers. Th is project was driven by the fact 

that:

 ■ few graduates have experience of 

working within the context of interna-

tional development, yet engineering is a 

global profession and vital to society 

 ■ sustainable infrastructure for deve- 

lopment is crucial in promoting and 

driving a low carbon economy, pro-

viding the platform for an increasingly 

urbanised world and helping to lift 

communities out of poverty

 ■ if engineering is to deliver the best 

possible outcomes to society, engineers 

must understand their role in the wider 

fi eld of development, and shape their 

work and contribution accordingly.

Table 1  The twelve apprentices of the ICE President’s Apprentice Scheme 2009/10

Abiodun Akinyemi

(Ariosh Ltd, Lagos)

Nigerian

Nicola Bailey

(Formerly Hyder Consulting, 

London)

South African

Benjamin Bampoh

(Department of Urban Roads, 

Accra )

Ghanaian

Lorna Brady

(MWH, Scotland)

British

Tonderai Chakanyuka

(Grontmij, East England)

Zimbabwean

Fang Fang

(Atkins North West, UK)

Chinese

Fazlun Fazlee

(WSP, London)

Sri Lankan

Joshua Macabuag

(BDP, London)

British

Joe Mulligan

(Buro Happold Consulting 

Engineers, New York)

British

Michelagh O’Neill

(JBA Consulting, Scotland)

British

Tom Wilcock

(Arup, London)

British

Hung Yik Lee

(Chun Wo Construction & 

Engineering, Hong Kong)

Chinese

1

1  2009/10 ICE president, Prof Paul Jowitt 

(back row, third from right), with his twelve 

apprentices at the top of the arch at the 

Moses Mabhida Stadium in Durban
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From the outset it was envisaged that 

the toolkit would be in the form of an 

intensive, professional development 

programme addressing infrastructure 

for international development, supported 

by key engineering organisations and 

other professionals operating on a pro 

bono basis. Th e breadth and depth of this 

programme was simply beyond any single 

company training scheme.

Leading professionals (tutors) from 

a range of disciplines were engaged to 

prepare a focused, high-level interactive 

seminar session, lasting up to one and a 

half hours. Following the presentation, 

a list of potential issues to be dealt with 

were identifi ed by the apprentices. Th e 

apprentices thereafter shortlisted the iden-

tifi ed issues and allocated tasks amongst 

themselves to develop a Method Card for 

each issue. Each card posed the issue as a 

question on the front face and off ered an 

action in response to the issue on the back 

face. Th e tutors then reviewed and com-

mented on the drafts that were developed 

by the apprentices. Th e Method Cards 

were thereafter fi nalised by the apprentices 

responsible for the development of a card 

in consultation with the two lead tutors, 

Charles Ainger and Dr Ron Watermeyer, 

both Fellows of ICE. Th e fi nal card was 

then either accepted or referred back for 

refi nement by the president. 

Th e apprentices came from diff erent 

parts of the world to discuss real-world 

issues, learn from experts and work to-

gether in London, South Africa and Paris 

and then at home. Th e sessions with tu-

tors in London, South Africa (Durban and 

Johannesburg) and Paris (UNESCO) set 

the context, provided the tools and re-

vealed the power for change, respectively. 

In Durban the apprentices visited:

 ■ the world-class Moses Mabhida 

Stadium where the semi-fi nals of the 

Soccer World Cup were held 

 ■ the eTh ekwini Water and Sanitation 

Department’s replacement of asbestos 

secondary water mains project, which 

creates temporary employment oppor-

tunities through employment intensive 

construction methods, and develops 

small-scale contractors who will be able 

to maintain the completed pipe network 

 ■ the eTh ekwini Zibambele Road 

Maintenance Project where impover-

ished households generate income by 

maintaining roads. 

All these projects clearly demonstrated 

the connection between the construction 

and maintenance of infrastructure, and 

community livelihoods. Th e apprentices 

learnt that MDGs are fundamentally 

about infrastructure.

Th e apprentices developed a total of 

76 themed Method Cards, each one high-

lighting a specifi c issue and challenges, 

providing associated data and references, 

and identifying the pointers to engineering 

and other solutions. “An Engineer’s Toolkit 

for a Developing World” is arranged in fi ve 

themes grouped together under the fol-

lowing crucial stages of a project, namely: 

 ■ Policy, which sets the agenda for the 

planning, procurement, delivery, main-

tenance and disposal of infrastructure 

that is sustainable.

 ■ Planning, which links infrastructure 

needs to organisational objectives, poli-

cies and strategies.

 ■ Implementation, where decisions are 

made regarding the design, procure-

ment and delivery of infrastructure.

 ■ In-use, where infrastructure is operated 

and maintained before being disposed of.

Th is provides for ease of navigation 

through the toolkit, which acts as a quick 

reference for engineers worldwide. 

Th rough this programme, the ap-

prentices moved beyond the textbook 

principles of engineering. Th ey discovered 

that engineering is linked to improving 

the quality of life, and to this end the 

process of delivery is just as important as 

the product itself. Th ey assimilated in a 

very short period what has taken others 

a decade or more to put together. Th e 

process also off ered an alternative to men-

toring – collaborative working.

Table 2  Summary of the tutors, topics and locations

Location Topics Tutors

London

  Climate Change

  Urbanisation

  Poverty

  Infrastructure 

  Development

  Jo da Silva (Arup)

  Chris Jofeh (Arup) 

  David Balmforth (MWH) 

  Tony Iles (Atkins) 

  Professor Sohail Khan (WEDC, Loughborough) with Dr Sue Cavill (DFID/

WEDC) 

  Dr Priti Parikh (Arup) with Matthew Lynch (Engineers Against Poverty)

  Professor Richard Carter (WaterAid) 

  Richard Burrett (CPSL) 

  Neil Stansbury (GIACC) 

  Ian McAulay, Mark Wilson & Daressa Frodsham (United Utilities)

  Jon Pike and Tracey Gee (MWH)

Durban and 

Johannesburg

  Millennium development goals  

  Infrastructure procurement 

and delivery

  Programme and project part-

nering

  Maintenance 

  Capacity building

  Dr Ron Watermeyer (Soderlund and Schutte)* 

  Sam Amod (Development Engineering Consultants)* 

  Charles Ainger (MWH/University of Cambridge) 

  Mike Lomas (Tubular Holdings) 

  Allyson Lawless (Allyson Lawless and Associates)*

  Dr Kevin Wall (CSIR)*

Informal tutor: Dr Mike Sutcliff e (City Manager, eThekwini Municipality)

* Past SAICE presidents

Paris
Leading Change – The engineer’s 

role(s)

  Dr Tony Marjoram (UNESCO)

   Charles Ainger (MWH/University of Cambridge) 



On the evening of Tuesday 19 October 

2010 at One Great George Street, ICE presi-

dent Prof Paul Jowitt revealed the innovative 

“Engineer’s Toolkit for a Developing World”, 

the culmination of a year’s work. Th e toolkit 

is a fi rst-of-its kind in the civil engineering 

fi eld – an open-source set of materials and 

ideas to help engineers plan and deliver in-

frastructure for international development, 

poverty alleviation and the UN Millennium 

Development Goals (MDGs).

Prof Jowitt, His Excellency Gabriel 

Machinga (Zimbabwe’s Ambassador 

to the UK), Charles Ainger (joint lead 

tutor to the apprentices), Sam Amod 

(past president of the South African 

Institution of Civil Engineering, and 

scheme tutor) and two of the appren-

tices, Fang Fang and Joe Mulligan, gave 

an insightful introduction about how 

and why the toolkit came into being, 

and revealed the end result. 

To view the toolkit, go to www.

ice.org.uk/patoolkit or for morre in-

formation contact Daphne Guthrie 

(apprentices@ice.org.uk). 

Civil Engineering | January/February 2011 13

Table 3  The fi ve themes linked to four crucial stages of a project in

 “An Engineer’s Toolkit for a Developing World”

Policy Planning Implementation In-use

Sustainable 

infrastructure

Climate change

Financing and 

anti-corruption 

in sustainable 

infrastructure

Procurement 

and delivery 

of sustainable 

infrastructure

Building 

capability for 

sustainable 

infrastructure

2

2  The ‘old masters’ Charles Ainger, Tony 

Marjoram (UNESCO), Ron Watermeyer and Paul 

Jowitt at UNESCO’s headquarters in Paris



New Chairman for 
Engineers Against Poverty
PAUL JOWITT, Professor of Civil 

Engineering Systems at Heriot-Watt 

University, has been appointed Chairman 

of Engineers Against Poverty (EAP). 

Professor Jowitt took over this role from 

former Chairman Douglas Oakervee CBE 

on 1 January 2011.

Professor Jowitt said: “It is an honour 

for me to accept this responsibility at a 

crucial time for EAP and the constituen-

cies that it works with. I pay tribute to my 

predecessor, Doug Oakervee. His contri-

bution to EAP has been immense. He has 

helped develop it into one of the leading 

organisations in the area of engineering 

and international development. I will be 

working with the trustees and staff  to 

build on his achievements.”

Douglas Oakervee responded by 

saying: “I feel privileged to have been 

Chairman of EAP for the past six years 

and have enjoyed immensely the chal-

lenges of building EAP into the highly 

respected organisation that it is today. I am 

delighted that Paul has taken on the role 

of Chairman. He brings a valuable range 

of skills from his vast experience of engi-

neering and international development.”

Petter Matthews, Executive Director 

of EAP, also commented on the appoint-

ment of Prof Jowitt: “Paul has been very 

active as a trustee of EAP and we could 

not have wished for anyone better than 

him to replace our previous Chairman. 

Doug will retain a link with EAP, as he 

has agreed to work with Paul and me to 

help establish an advisory panel. We hope 

to make an announcement about this in 

the coming months.”

Professor Jowitt is immediate Past-

President of the Institution of Civil 

Engineers (ICE) and Executive Director 

of the Scottish Institute of Sustainable 

Technology at Heriot Watt University. He 

has an international reputation regarding 

the application of engineering to interna-

tional development challenges, and has 

been a trustee of EAP since May 2005.

Outgoing Chairman Douglas Oakervee 

is one of Britain’s most distinguished civil 

engineers. He received a CBE in 2010 

for services to civil engineering. A Past-

President of ICE and a Fellow of the Royal 

Academy of Engineering, he became a 

trustee of EAP in January 2000 and served 

as Chairman from November 2004.

ABOUT EAP
EAP is an independent NGO that works 

with government, industry and civil society 

to maximise the sustainability and poverty 

reducing impact of investments in infra-

structure in the developing world. It is sup-

ported by the Department for International 

Development and many of the leading 

professional engineering institutions and 

companies. For more information contact:

 Petter Matthews

 Executive Director: EAP

 p.matthews@engineersagainstpoverty.org

 http://www.engineersagainstpoverty.org 

SAICE 2004 President 
receives ICE Medal

In October last year, Dr Ron Watermeyer, 

SAICE 2004 President, was awarded the ICE 

International Medal. This medal is awarded 

annually to a UK national civil engineer who 

has made an outstanding contribution to civil 

engineering outside the United Kingdom, 

or to a non-UK citizen who has made an 

outstanding contribution to civil engineering 

inside the United Kingdom. Ron was awarded 

the medal in recognition of his signifi cant 

contribution for the last 20 years in the de-

livery of enabling engineering mechanisms 

for the UN Millenium Development Goals in 

South Africa, Sub-Saharan Africa and interna-

tionally. Here Ron receives his medal from ICE 

President Prof Paul Jowitt 

 Prof Paul Jowitt, new Chairman of Engineers 

Against Poverty
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The World Federation of Engineering Organisations  

Guidebook for Capacity Building 
in the Engineering Environment

INTRODUCTION
Th e World Federation of Engineering 

Organisations (WFEO) was founded in 

1968 under the auspices of the United 

Nations Educational, Scientifi c and 

Cultural Organisations (UNESCO).

As a non-governmental interna-

tional institution WFEO brings together 

national engineering institutions from 

over 90 nations, representing approxi-

mately eight million engineers from 

around the world. WFEO cooperates 

with national and other international 

professional institutions in developing 

and applying engineering to the benefit 

of humanity. One means of accom-

plishing this goal is the formulating of 

advice and the collation of experience, 

prepared independently of any commer-

cial bias, which would be of assistance 

to others, such as governments and in-

ternational agencies. The South African 

Member of WFEO is the Engineering 

Council of South Africa, while the 

Africa Engineers Forum that is hosted 

by SAICE is an Associate Member in the 

International category of membership.

UNESCO, which was founded in 

1945, is an idea generator and a standard 

setter in the fi elds of education, science, 

culture and communication. UNESCO 

has 190 Member States and six Associate 

Members, and is actively pursuing the 

Millennium Development Goals, espe-

cially those aiming to: 

 ■ halve between 1990 and 2015 the 

proportion of people living in extreme 

poverty 

 ■ achieve universal primary education in 

all nations by 2015

 ■ eliminate gender disparity in primary 

and secondary education by 2005 

 ■ half by 2015 the proportion of people 

without sustainable access to safe 

drinking water and basic sanitation.

WFEO and UNESCO believe that, given 

the strong relation between, on the 

one hand, creation of a critical mass of 

educated and skilled engineering and 

science graduates and, on the other, eco-

nomic and social development, stronger 

efforts should be made to develop and 

build these capacities in developing na-

tions. However, they are also of the view 

that the decline in recognition of the 

role of engineering in many developed 
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nations necessitates that a similar ap-

proach should be followed in all nations.

At the World Summit for Sustainable 

Development in Johannesburg in 2002, 

WFEO hosted an event at which chal-

lenges around capacity building were 

discussed. At this event, the Africa 

Engineers Protocol concept of sustain-

able engineering as a prerequisite for 

sustainability, and the elements that are 

the foundation of sustainability, were 

introduced to WFEO. Subsequently, at 

the WFEO General Assembly in Tunis in 

2003, and with the support of UNESCO, 

WFEO created a standing Committee on 

Engineering Capacity Building (CECB).

Th e CECB fi rst met in Washington 

DC in 2004, and over the next few years 

proceeded to develop an understanding of 

the challenges and complexities that face 

the engineering community regarding 

capacity and sustainability issues. At the 

CECB meeting in New Delhi in 2007, it 

was concluded that the time was ripe to 

deliver concrete results and contribute 

positively to the needs that had become 

evident. At that meeting the idea to 

identify, assemble, share and promote the 

production of material that could facili-

tate and assist with capacity building was 

fi rst mooted.

Th e CECB also recognised the in-

tegration of eff ort that is required to 

undertake successful capacity building. In 

December 2008, the CECB met in Brasilia 

and began work on the framework for a 

guidebook for capacity building in the 

engineering environment, and an associ-

ated compendium of programmes and 

initiatives. 

Th is guidebook has subsequently 

been produced by a team assembled by 

the CECB. Th e fi rst edition was launched 

at the WFEO Executive Committee 

meeting in Buenos Aires, Argentina, in 

October 2010.

Th e principles and ideas proposed in 

the guidebook are not position papers 

or policies of WFEO or UNESCO, but 

represent a collection of philosophies, 

programmes, initiatives and good practice 

examples collated from the experiences 

of a range of engineering institutions and 

engineering professionals.

Th e guidebook sets out suggested 

approaches to the building of human 

resources and capability, an essential 

component of achieving national devel-

opment objectives and the millennium 

development goals. 

It is envisaged that the guidebook 

will be utilised as a source of reference 

to assist the creation of common under-

standing, the improvement of decision-

making, the promotion of integrated and 

multidisciplinary modes of development, 

and the improved planning and imple-

mentation of development programmes 

and initiatives.

UNESCO and WFEO have gratefully 

acknowledged the contributions of a small 

team of engineering professionals, their 

colleagues, contributors and reviewers 

who gave generously of their time, exper-

tise and experience. Th ey also acknow-

ledged the cooperation of the professional 

institutions that made the services of 

these individuals available.

HOW DID IT HAPPEN 
AND WHO WAS INVOLVED?
Since the establishment of the CECB in 

2003 a good understanding about needs 

in the engineering environment has been 

developing. Th e capacity building guide-

line book initiative of the CECB and its 

think-tank team originated from discus-

sions on how to produce practical out-

comes after deliberations about capacity 

building at the WFEO New Delhi meeting 

in 2007. Initially a kind of ‘trade fair/

exhibition’ to exchange programmes was 

considered, driven by especially Dawie 

Botha of SAICE-AEF and Andrew Cleland 

of IPENZ, New Zealand, who felt that at 

that time talking alone was not accept-

able anymore and that practical outcomes 

should be pursued. 

The reason for coming to the con-

clusion to rather produce a book was 

based on the fact that there seemed to 

be no common understanding of what 

capacity building entails and that that 

should be addressed in the first place, 

followed by an exchange mechanism 

to share initiatives and programmes. 

Much of the work that had been done 

in the Africa Engineers Forum, and in 

the Pacific Island nations where New 

Zealand plays a major role, as well as 

contributions from more developed na-

tions, especially the USA, provided the 

source material that was utilised in pro-

ducing this very first attempt at harmo-

nisation of effort and alignment of ideas 

and activities in this environment. 

It became clear that engineering 

communities all over the world had 

over time produced some excellent 

programmes and activities in terms of 

which they reach out to the public and 

governments at large, but that these 

efforts were being conducted in isola-

tion. A further drawback was the loss of 

valuable time and effort due to unneces-

sary duplication. In addition, the world 

at large, and especially the funders 

of capacity building initiatives, have 

a plethora of views and approaches, 

making it extremely difficult to find 

funding. The WFEO book is therefore 

aimed at creating a broad and integrated 

understanding, while it also gives credi-

bility to approaches and programmes, 

considering that WFEO is fast be-

coming a formidable organisation. 

Th e task team comprised the fol-

lowing people:

 ■ Daniel Clinton – CECB chairman 

 ■ Andrew Cleland – IPENZ – contributor 

of several chapters

 ■ Michael Sanio – ASCE and AAES – fa-

cilitator and secretariat

 ■ David Botha – SAICE – contributor 

of several chapters, and coordinator 

of the final product in terms of final 

editing, layout and design, photos, 

diagrams, printing and publishing, 

with the support of Lorraine de Ronde 

and Zina Girald (SAICE), Soekie van 

der Westhuyzen (freelance designer), 

and Fred Duvenhage (Ultra Litho)

 ■ Dr Kevin Wall – SAICE president 2001 

and currently at the CSIR – chief editor 

who integrated material and rewrote 

sections to achieve a common thread 

 ■ Dawit Negussey – ASCE – contributor 

of chapters

 ■ Sheryl Lewis – USACE and ASCE – 

contributor of chapters

 ■ Paul Day – Patriot Technical 

Consultants – contributor of chapters

Special mention must also be made of 

SAICE vice-president Tom McKune 

who has been a sterling supporter and 

sounding-board, and member of the 

SAICE delegations to Brazil, Kuwait and 

Argentina.

In order to create a common un-

derstanding of the contents, Dr Kevin 

Wall developed a presentation for the 

launch that consisted of various subsets, 

including:

 ■ What is capacity building?

 ■ Why a guidebook?

 ■ Why by WFEO?

 ■ What is in the guidebook?

 ■ What is not in the guidebook?

 ■ Utilisation of the guidebook

 ■ Th e compendium
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WHAT IS CAPACITY BUILDING?
Th e following basic defi nition was pro-

vided by General Hank Hatch of ASCE:

Capacity building is the building of 

human, institutional and infrastruc-

ture capacity to help societies develop 

secure, stable, and sustainable econo-

mies, governments, and other institu-

tions, through 

 mentoring, training, education, phys-

ical projects, the infusion of fi nancial 

and other resources, and

 most importantly, the motivation 

and inspiration of people to improve 

their lives.

Th e task team had several important 

viewpoints including the following:

 ■ Th ere is a strong relation between 

critical mass of educated and skilled 

engineering and science graduates, and 

economic and social development.

 ■ Stronger eff orts should be made to de-

velop engineering and science capacity, 

as well as informed decision-making 

capacity, in developing nations. 

 ■ Capacity building is relevant and im-

portant for all nations, based on the 

conviction that capacity building in 

developing nations is more or less about 

“establishment of infrastructure”, while 

capacity building in developed nations 

has more to do with “renewal”.

WHY A GUIDEBOOK AND WHY BY WFEO?
Engineering professionals, who are the 

natural custodians of infrastructure, have 

taken it upon themselves to:

 ■ facilitate and enhance their own knowl-

edge,

 ■ but also to assist decision-makers from 

all levels of society

 ■ to ensure a sustainable world for all. 

Th e team therefore decided that the most 

suitable way to realise this would be 

through the production of a ‘guidebook 

for capacity building in the engineering 

environment’ and an associated ‘com-

pendium of programmes and initiatives’. 

Th is model would not only store the ac-

cumulated knowledge and experience, but 

would also serve as receptacle for shared 

experience, since many nations under-

taking capacity building activities are 

isolated from support systems.

WHAT IS IN THE GUIDEBOOK?
Th e guidebook sets out suggested ap-

proaches to the building of human 

resources and capability within nations 

that will assist the sustainable achieve-

ment of national development objectives 

and the Millennium Development Goals. 

Th is capability would not only be in re-

spect of engineering, although the guide-

book’s emphasis is on engineering.

It must be emphasised that the 

principles and ideas proposed in the 

guidebook are not position papers or 

policies of WFEO, but represent a col-

lection of philosophies, programmes, 

initiatives and good practices collated 

from the experiences of a number of en-

gineering institutions and engineering 

professionals.

Th is guidebook is, as its title indi-

cates, about capacity building in the 

engineering environment. It is therefore 

not specifi cally about capacity building 
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1  The six pillars of capacity building

2  Pictured at the launch of the first edition 

of the Guidebook for Capacity Building in 

the Engineering Environment at the WFEO 

Executive Committee meeting in Buenos 

Aires, Argentina, in October 2010, were from 

left: Prof Pam Wain (from the UK and active 

in WFEO committees dealing with women in 

engineering and young professionals), Dawie 

Botha (SAICE Outreach and member of the  

WFEO CECB), and Roger Venables (also from the 

UK who presented a paper on environmental 

rating systems for civil engineering)  
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of engineering professionals or of any 

other particular group of individuals, 

communities or institutions.

Th e twelve chapters look as follows:

1.  Introduction to capacity building

2.  Structure and readership of the guide-

book

3.  Principles, components and appropri-

ateness of capacity building 

4.  Establishing needs

5.  Relationship of capacity to prosperity 

and quality of life, with reference to 

the need for informed policy

6.  Training and developing engineering 

skills

7.  Participation – attracting citizens into 

engineering and technology educa-

tion, in order to build a local skills 

base

8.  Professional networks and support 

systems

9.  Developing and implementing norms 

and standards

10.  Capacity building through capital 

projects

11.  Additional generic capacity building 

areas

12.  Conclusions and way forward

In addition, a number of  appendices inter 

alia address:

 ■ Special policy needs of developing na-

tions

 ■ Capacity building on a construction 

project in a rural area of a developing 

nation

 ■ External funding and sources of assist-

ance

 ■ Checklist for evaluating technical ca-

pacity building plans

 ■ Case studies and special issues

The six pillars of capacity building

For sustainable engineering infrastruc-

ture and service delivery the following 

‘pillars’ should be more or less in balance: 

Individual: Th e needs of the individual 

should be met. 

Institutional: Educational, professional, 

technical, governance, fi nancial and 

statutory institutions, systems and sup-

port structures should be in place. Th ese 

should be public and private; stable, vi-

able and responsible; and supporting the 

provision, operations and maintenance of 

infrastructure and services.

Technical: Technical standards, codes 

of practice, technical literature, guidance 

material and so forth should be in place 

to underpin ethical and appropriate engi-

neering, and technological and procure-

ment procedures and practices.

Decision-making: Decision-makers 

should have suffi  cient information and 

understanding, as well as access to know-

ledge and skills to enable them to make 

informed, logical and rational decisions. 

Finance and funding: Adequate and af-

fordable finance and funding should be 

available to enable sustainable solutions, 

and financial practice should at all 

times be responsible. It must be possible 

to procure capital and goods in a sound 

accounting and legal system, and within 

an effective administrative and regula-

tory system.

Resources, equipment, tools and supplies: 

Access to appropriate and aff ordable 

materials and equipment should be in 

place for the building and maintaining 

of infrastructure and for the delivery of 

engineering services.

WHAT THE GUIDEBOOK IS NOT
 ■ It is not a document fi xed at a point in 

time.

 ■ It is not a set of recommendations, but 

it attempts to identify good practices.

 ■ It will never be complete and new expe-

riences and ideas are always welcome.

 ■ Ultimately the user will make of it what 

he or she chooses.

UTILISATION OF THE GUIDEBOOK
Th e main aim is to provide a source of 

information and a reference tool for in-

stitutions and communities and for those 

involved at any level in working towards 

developing, building and maintaining:

 ■ engineering capacity

 ■ sustainability of nations at large where 

this concerns infrastructure, services 

and providing for basic needs. 

Th e guidebook could therefore assist with:

 ■ identifi cation of capacity building needs

 ■ designing of capacity building pro-

grammes for specifi c circumstances, 

or in response to a region-wide need 

where applicable and appropriate

 ■ resourcing, and then implementing, 

capacity building programmes

 ■ reducing risks of and enhancing trust and 

credibility with stakeholders, including 

funding and resource institutions.
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THE COMPENDIUM OF CAPACITY 
BUILDING MODELS AND ACTIVITIES
Dawie Botha developed a rough fi rst draft 

of the compendium format, only listing a 

random selection of items. Th e idea is that 

this compendium will now be developed to 

go online on the WFEO website, facilitated 

by the Kuwait Society of Engineers. It will 

ultimately include contact details and 

other particulars, and an invitation to con-

tribute. Figure 3 illustrates the draft com-

pendium in its pre-electronic format. 

Institutions and society activities
 ■ Congresses and conventions 

 ■ Code of ethics 

 ■ Code of conduct 

 ■ Promotional items 

 ■ Magazines and news letters

 ■ Technical journals with refereed papers 

 ■ Email alerts and news distribution systems 

 ■ Strategic planning – ASCE Vision 2025 

 ■ Body of Knowledge 

 ■ Agreements of cooperation 

 ■ International Round Table 

 ■ The world according to SAICE  

 ■ Engaging with statutory structures like councils for research, 

construction industry development boards, standards organi-

sations 

 ■ Africa Engineers Forum

 ■ Regional collaboration structures 

Decision-making and outreach
 ■ Public awareness and community interaction 

 ■ Media awareness 

 ■ Interviews, talking engagements, TV appearances 

 ■ General public advice service 

 ■ Local authority orientation 

 ■ Engaging with government – parliament 

 ■ Leadership programmes 

 ■ Anti-corruption fi lms (Ethicana) and training

 ■ History and heritage  initiatives

 ■ ASCE key contact programme 

 ■ Senior lobbyists – congressional fellows

 ■ Disaster resilience guidelines 

 ■ Statutory regulation 

 ■ International reciprocity 

 ■ Report cards 

Technical
 ■ Contract documents 

 ■ Mediators, arbitrators and adjudicators 

 ■ Specifi cations 

 ■ Best practice guidelines 

 ■ Codes of practice 

 ■ Bookshops 

 ■ Practice and technical manuals 

 ■ Construction industry brochures, guidelines and 

product information index models 

 ■ Procurement documents

 ■ Congresses , seminars

 ■ CPD events

Pre-school
 ■ Cartoons 

 ■ ‘Mad professor’ live  party shows or DVD shows for entertaining 

young children and informing them about the wonders of 

science and mathematics 

 ■ Puzzles

 ■ Computer games

Primary and secondary school
 ■ Bridge building competition 

 ■ Water competition 

 ■ Beyond 2000 careers publications

 ■ TV programmes – MMG Engineers series 

 ■ Built environment cartoon 

 ■ Careers DVDs 

 ■ Brochures 

 ■ Science centres 

 ■ Science expositions

 ■ Maths and science programmes 

 ■ Youth in construction exposition and initiatives 

 ■ Structural pin game 

 ■ TRAC USA 

 ■ Engenius – integrated career guidance programme 

 ■ Laduma – numeracy  improvement game

 ■ Youth service initiatives

 ■ World without engineers cartoons 

 ■ Technology text books and training handbooks for 

learners and teachers

Post-graduate and before registration
 ■ Training programmes towards professional registration 

 ■ Mentors 

 ■ Mentor guidelines 

 ■ Experiential training 

 ■ Energys 

 ■ Continued Professional Development (CPD)

Post-registration as professional
 ■ Continued Professional Development (CPD)

 ■ Informative articles in magazines about networking and opportunities

 ■ Participation in institutional and society matters

 ■ Community outreach programmes

Tertiary education
 ■ University curricula enhancements

 ■ Coaches and mentors 

 ■ Facilities 

 ■ EXCeeD 

 ■ Enhancing remuneration of academics 

 ■ Experiential training 

 ■ Outreach and orientation talks to students 

 ■ Student chapters 

 ■ Young members forum

3

3  Draft compendium of capacity 

building models and activities
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at all stages.  Sharing the Tekla model allows them to stay in the building 

information loop, real-time - regardless of changes to the project...
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Africa-UK Engineering for Development Partnership

Training Workshop on  
Rural Transport and Development

Arusha, Tanzania: 29 – 30 November 2010
OVERVIEW OF THE EVENT
Th e Africa-UK Engineering for Development Partnership1 con-

tinued their quest to build and sustain engineering capacity in 

Africa with their second workshop, held in Arusha, Tanzania, 

during the last week of November 2010. 

‘Connectivity’ is at the core of the Partnership’s goals, and 

perhaps no subject emphasises the importance of connectivity 

more than rural access. Without adequate infrastructure, rural 

areas cannot ‘connect’ with markets and benefi t from economic 

development. However, in recent years infrastructure has come 

to be associated with large civil engineering projects, with the 

result that little attention has been given to pro-poor bread-

and-butter projects that make a real diff erence to people’s lives, 

such as proper, well-maintained roads. Th e challenge for the 

engineering community is to convey this to decision-makers, 

particularly in the international development community. 

1
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Rural transport and development (to be addressed in 

training workshops) was listed as one of the main priorities by 

the AEF signatory countries early last year during the launch 

of the Partnership at the SAICE Engineering Planet Future 

Indaba. In order to deliver world-class training material to 

transport engineers from all over Africa, the Royal Academy 

of Engineering, Engineers Against Poverty, the Institution of 

Civil Engineers, SAICE and the AEF partnered with the UK 

Department for International Development (DfID) and the 

African Community Access Programme (AFCAP), a DfID-

funded initiative, to support knowledge exchange, training and 

research to improve access to rural communities in Africa. 

Th e workshop was hosted by the AEF signatory Engineering 

Institution of Tanzania, who has in turn developed strong links 

with the ministries of roads and public works in several African 

countries – these relationships assisted in ensuring a strong 

and infl uential audience at the workshop. 

On the last day of the workshop the delegates were treated 

to the Anti-Corruption Play, as presented by the SAICE Young 

Members Panel (YMP). Th is dramatisation of Ethicana, Ethics & 

Corruption within Engineering Professions enabled the team to 

convey the message that corruption within the engineering in-

dustry is not acceptable, thereby raising awareness and opening 

up discussion of potential solutions.  

Th e YMP team was fully sponsored by Autodesk South 

Africa, enabling them to attend the workshop and take the Anti-

Corruption Play into Africa.  

As part of its International Capacity Building Programme, 

the Africa–UK Partnership is currently in the process of under-

taking a series of surveys to assess capacity building needs for the 

engineering profession in Africa. Th e objectives are:

 ■ To build an evidence base that can be used to identify priori-

ties for capacity building. 

 ■ To provide baseline data against which the Partnership can 

measure its future success.

Th e survey consists of two parts: one aimed at engineers working 

in Africa, and the other for decision-makers who engage with 

them. Th e Partnership project offi  cer, Lorraine de Ronde, based 

at SAICE National Offi  ce, is currently gearing up to distribute 

the survey as widely as possible. She will also collate the results. 

If you wish to participate in this survey please contact Lorraine. 

Structured interviews will also be undertaken alongside the 

survey to provide more detailed qualitative data from key stake-

holders.

On behalf of the Africa-UK Partnership we would like to 

thank our partner sponsors for their technical and fi nancial 

support during the Rural Transport and Development Training 

Workshop in Arusha, and we look forward to continuing the 

quest to create a sustainable future for all in Africa. 

FROM THE WORKSHOP
Economics of rural roads and rural road transport

Th ere is a strong case for investments in rural roads and rural 

road transport in Africa. Social and economic development and 

attainment of the Millennium Development Goals depend on 

reliable access to rural areas and mobility of the rural population. 

A competitive transport service supports agricultural marketing, 

providing access to urban and international markets. Th e price 

and availability of transport aff ects the nature, quality and acces-

sibility of social facilities such as schools, clinics, hospitals, and 

water supply. 

Within the village, transport activities for collecting water, 

fi rewood and going to the farm consume signifi cant labour time 

and eff ort. In many countries this burden is carried mainly by 

women and children. 

2

1  Delegates attending the workshop in Arusha, Tanzania. The 

representatives of the SAICE Young Members Panel (wearing red T-shirts) 

were sponsored by Autodesk – Marius Esterhuyze, second row left, 

sitting, with the blue shirt, represented Autodesk at the workshop

2  Delegates registering for the workshop. Geoff Fishbourne, 

second from left, represented co-sponsor AFCAP at the workshop
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Poor transport services in rural areas are a visible mani-

festation of poverty. Rural transport is characterised by high 

personal effort, long-distance trip-making, low goods move-

ment, limited modal choice, high transport costs, poor service 

frequency, and unsafe transport. This is due to low density of 

demand, poor infrastructure funding and weak institutional 

structures. Transport costs are high in Africa compared with 

other parts of the world.

Rural areas are poor and have a very low tax base. Traffi  c 

volumes are low, hence maintenance costs per vehicle kilometre 

are high. If Road Funds are the key source of fi nance for road 

maintenance, cross subsidies from main and urban road traffi  c 

are inevitably required.  

Road investments on their own may not be enough to en-

sure mobility for rural communities. A conducive environment 

is needed to support the development of transport services 

operating on the road networks. Government policies on rural 

transport need to recognise the importance of all transport 

modes, including the needs of pedestrians, cyclists and other 

non-motorised transport.

In Africa there is a lesser use of intermediate means of trans-

port (IMTs) than in parts of Asia. IMTs include bicycles, motor-

bikes, carts, carrying poles, tractors and animal transport. Most 

IMTs are introduced and sustained by the commercial sector 

with little external help. Some government/donor initiatives have 

introduced IMTs to rural populations, but with mixed results. 

Initiatives have generally taken the form of demonstration ex-

amples with associated credit and training. Critical factors are: 

a) the need for a suffi  ciently large number of adoptions to secure 

wider acceptance and viable repair and maintenance, and b) the 

ability of the user to earn a cash income from the IMT.

The planning and prioritisation of rural roads

The objective of economic analysis of rural roads is to estab-

lish the following: Is the road investment justified? Are the 

benefits of the project greater than the costs? Which is the 

best investment if there are mutually exclusive alternatives?  If 

funds are limited, how should different schemes be ranked? 

When should the road be built? What standards should be 

applied? Are complementary investments required to make 

the project viable?

There are a number of tools that can be used to prioritise 

road investments. These tools consider the direct costs of 

road investments, as well as primary and secondary effects. 

They include the consumer surplus approach, the producer 

surplus approach, indices and ranking, and community priori-

ties. 

Transport User-Cost Analysis is the most versatile and most 

frequently used method of road planning. This method in-

volves a comparison between costs and benefits. Costs include 

management, manpower, machinery, materials, land acquisi-

tion, and environmental mitigation. Primary effects (benefits) 

include: reduced vehicle operating costs, reduced journey 

times, changes in road maintenance costs, changes in accident 

rates, increased travel, environmental effects, and changes in 

the value of goods moved. Secondary effects include changes 

in agricultural and industrial output and services, changes in 

consumer behaviour, and changes in land values. 

Community Priorities are an important part of rural access 

road appraisal. Communities are asked to rank the invest-

ments they prefer, both within the road sector or between 

roads and other investments. The participation of the com-

munity at an early stage in the project has benefits for later 

implementation. Communities often have important local 

knowledge that is not apparent to outsiders. A disadvantage is 

that the prioritisation process can be dominated by sectional 

interest groups. 
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3  Multi-tasking in rural Africa

4  The road environment

5  All roads have a design life

Oxford University carried out a study in six villages 

(354  households) in south and central Ethiopia 

between 1989 and 1994. The study found that the 

presence or absence of a road was a major factor 

in reducing poverty.  Food consumption rose by 

8% per year in this time and poverty declined in 

all but one village. Over 50% of the change was 

attributed to road infrastructure and location
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Research in Africa has shown that high economic returns 

are derived from investments in basic access for communities. 

In many cases basic access can be achieved at relatively low 

cost through a spot improvement approach. Speed of travel is 

less important for rural communities than the guarantee of 

arriving safely at their destination. A minimum investment 

approach often gives the best economic results.

At higher traffic levels there are benefits from providing 

a sealed road surface rather than traditional gravel roads. 

Research in Zimbabwe showed that sealing of rural roads 

could be economically justified at traffic levels as low as 40 

vehicles per day, though it was noted that Zimbabwe has a dry 

climate, poor availability of good surfacing gravels, and (at the 

time) low construction costs.

Principles for the design of low volume rural roads 

By definition, Low Volume Roads (LVRs) carry less than 150-

200 motor vehicles per day with up to 6 tonne axle loads, and 

less than about 250 000 equivalent standard axles over the 

design life.  

The performance and design of LVRs are not wholly gov-

erned by the traditional design factors of traffic and sub-grade 

(natural ground) strength. Pavement selection and design 

must take into account a much wider range of factors known 

collectively as the Road Environment.  

Rural Roads should be Task Based, i.e. they should suit the 

road function and its traffic. Rural roads should be compatible 

with the provincial engineers who design them, the contrac-

tors who construct them, the agencies that maintain them, 

and the construction materials that are available locally. The 

construction of roads should not exhaust provincial and dis-

trict budgets or place excessive maintenance burdens on local 

communities.

All road pavements have a design life. Sealed pavements 

normally have a design life of 10-12 years or more. The design 

life of gravel roads is variable and is dependent on the man-

agement of the road.

Alternative design options for roads should be compared 

using Whole Life Costing. This is a process of assessing all 

costs associated with a road investment over its intended life-

time, which include construction, maintenance, and vehicle 

operating costs. The residual value of the asset at the end of 

the assessment period is also taken into account. A discount 

rate is usually applied to future costs and benefits.

Most rural roads have a standard design along their entire 

length. However, significant cost savings can be achieved 

by reducing the design level, where possible, in response to 

changes in the road environment. Environmentally Optimised 

Design provides a spectrum of solutions for improving or 

creating low volume rural access, from dealing with individual 

critical areas on a road link to providing a total whole rural 

link design. Spot Improvements involve the improvement of 

identified road sections deemed to be at high risk of failure, 

and allow the appropriate application of limited resources.

A good Road Drainage System is vital to the successful 

operation of a road. A good road drainage system must convey 

rainwater away from the carriageway, control the level of the 

water table, intercept surface water f lowing towards the road, 

and convey water across the line of the road where necessary. 

The basic costs of protecting a road from the effects of water 

are largely independent of traffic. For LVRs, the cost of the 

drainage system can comprise a large proportion of the cost of 

the road.  

For a correctly constructed pavement carrying low levels 

of traffic, there is a low risk of pavement failure being induced 

by traffic. Deterioration is controlled mainly by environ-

mental factors.

Classifi cation and geometric design of low volume roads

Th e Classifi cation of low volume roads should comprise a logical 

grouping of roads based on task or function. Th e system should 
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allow each group to be treated in a similar way regarding engi-

neering design, construction and maintenance.

A Standard is a specifi c nationwide level of service that should 

be achieved at all times and ensures consistency across the 

country. Road users know what to expect and drivers are not 

surprised by unexpected changes. For each road classifi cation 

the standard is the minimum level of service that is considered 

acceptable. Higher standards can be selected if required , but not 

lower standards, except in mountainous terrain.

Geometric Design is the process whereby the layout of the road is 

designed to meet the needs of the road users. Th e geometric design 

must be economical and provide a minimum acceptable level of 

safety. Geometric standards are aff ected by terrain, traffi  c and land 

use. In hilly and mountainous terrain it is more expensive to build 

roads to the same standards than in fl at terrain. Th e largest vehicle 

that is expected to use the road regularly determines the overall 

width of the running surface. A road carriageway or its shoulders 

might be widened through a village to cater for pedestrians. 

Design Speed is normally defi ned as the maximum safe speed 

that can be maintained over a specifi ed section of road when 

conditions are such that the design features of the road govern 

the speed. Th e concept of design speed allows the key elements 

of geometric design to be selected for each standard of road in a 

consistent and logical way. Th ese include sight distances required 

for safe stopping (on curves and crests), maximum horizontal 

curvature and appropriate cross-fall.

Experience has shown that adopting design standards from 

developed countries does not necessarily result in acceptable 

levels of safety on LVRs. Roads in developing countries carry 

a diff erent mix of traffi  c, including relatively old, slow-moving 

and overloaded vehicles, a large number of pedestrians, bicycles, 

animal-drawn carts and motorcycles. Traffi  c speeds should be 

reduced in these mixed traffi  c environments, rather than aiming 

for higher design speeds, as is the case for major roads.

Design of pavements and surfacings for low volume roads

Th e purpose of road design is to allow the road to perform a task 

in a defi ned environment and within an aff ordable budget. ‘Over-

design’ and ‘under-design’ of roads should both be avoided.  

A road pavement has both functional and structural require-

ments. It should serve traffi  c safely, comfortably and effi  ciently 

at reasonable cost. It is also a load-bearing structure that is re-

quired to perform under the prevailing traffi  c and environmental 

conditions with minimum maintenance.

Th e selection of the pavement type and surfacing should 

follow a two-phase approach:

 ■ Phase I: identifi cation of appropriate pavement and surfacing 

types compatible with the road environment. 

 ■ Phase II: detailed design of the selected pavement components 

(layer thicknesses) and the surfacing in accordance with ac-

cepted national design standards.

Table 1  Typical road classifi cation system

Class

AADT of 

4-wheeled 

vehicles

Width of running 

surface 

(m)

Sub-class

PCUs of non 

4-wheeled 

vehicles

Width of 

shoulders 

(m)

Total width 

(m)

RR 1 200 to 500
6,0 A >300 1,5 9,0

6,0 B <300 1,0 8,0

RR 2 100 to 200
5,0 A >300 1,5 8,0

5,0 B <300 1,0 7,0

RR 3 30 to 100
3,5 A >300 1,5 6,5

3,5 B <300 1,0 5,5

RR 4 5 to 30
3,0 A >300 1,0 5,0

3,0 B <300 0,75 4,5

RR 5 <5
2,5 A >300 1,0 4,5

2,5 B <300 0,75 4,0

0%

10%

20%

30%

40%

50%

60%

Good

Fair

Poor

44,5% 43,0% 43,8%

41,5%
34,0% 33,8%

14,0%
23,0% 22,4%

0,0%

20,0%

40,0%

60,0%

80,0%

100,0%

120,0%

2007 2008 2009

Good
Fair
Poor

6 7

6  Condition of trunk and regional roads in Tanzania 

since the establishment of the Road Fund

7  Condition of district roads in Tanzania with 

allocations from the Road Fund
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Most rural roads in Africa have an unsealed earth and gravel 

surface. These roads are appropriate for low traffic vol-

umes where an appropriate maintenance regime is in place. 

Gradients should be less than 4% in medium rainfall areas and 

less than 6% in low rainfall areas. Where these conditions are 

not met, consideration should be given to providing a more 

durable surfacing.

An understanding of the road environment is achieved 

through Site Data Collection. Site data includes the history 

and condition of any existing road on the alignment, traffic 

levels, drainage conditions, strength of the existing pavement, 

and availability of materials. 

Simple traffic count procedures have been developed 

which are suitable for LVR design. They involve the use of 

simple field data forms followed by the adaptation of the 

counts into equivalent Average Daily Traffic.

An understanding of locally available materials is the 

key to sustainable rural road construction. Appropriate road 

construction materials are selected on a ‘fitness for purpose’ 

basis.  Specifications and designs must be suited to local 

materials. Materials should be appropriate to their intended 

role, neither sub-standard nor wastefully above the standards 

demanded by their engineering task.  Materials testing should 

define service performance in terms of the load bearing 

capacity of the compacted material, its volume stability in re-

sponse to soaking and drying, its component particle strength 

and durability.  

The following approaches are commonly used for LVR 

pavement design: 

 ■ Empirical Method: direct correlation with existing roads 

within the same road environment. 

 ■ Catalogue Method: developed through research on a wide 

range of road environment situations and preparation of 

a matrix of solutions for varying traffic and sub-grade 

strengths.

Contract Specifications are required to cover the full range of 

activities required to complete the satisfactory construction 

of a road. Specifications should cover site preparation, setting 

out and surveying, use of construction plant, use of construc-

tion materials, drainage and structures. The specifications 

should be clear and understandable, appropriate to the local 

road environment, capable of being applied by local contrac-

tors, and compatible with overall government regulation.

Financing rural roads

Financing of rural road maintenance has been strengthened 

through the establishment of 2nd Generation Road Funds in a 

number of African countries. Th is was in response to the realisa-

tion that many governments do not prioritise funding for roads.

The Road Funds have their own revenue sources based on 

the User Pays Principle. Sources of revenue include levies on 

fuel sales, vehicle licencing and vehicle transit fees.

Successful Road Funds are founded on sound policies 

and strategies and backed by effective legislation. They have 

strong Private Sector Participation in the management of the 

fund. In countries like Tanzania there have been considerable 

improvements to road maintenance as a result of effective 

sector reforms and establishment of the Road Fund.

Challenges faced by Road Funds include implementa-

tion constraints and cumbersome procurement rules. These 

constraints lead to unspent funds at the end of a financial 

year, but Road Funds have the advantage that they are able to 

roll over unspent funds to the following financial year.

The role of professional institutions in rural road provision

Professional institutions can support the provision of rural 

access by promoting appropriate prioritisation of investments, 

the establishment of effective maintenance regimes, and the 

application of appropriate design standards.

Professional institutions can achieve this through:  

 ■ Dissemination and mainstreaming of best practice

 ■ Promoting and formalising appropriate design standards

 ■ Promoting ongoing research

 ■ Continued Professional Development of members

 ■ Training of practitioners.

NOTE:
1 The Africa-UK Engineering for Development Partnership is spon-

sored by the Anglo-American Group Foundation, David and Elaine 

Potter Foundation, and Schlumberger.
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United engineering in Africa
THE QUEST FOR uniting organisations and integrating eff ort 

will never cease and, although there are many pitfalls and many 

drawbacks within united organisations, it does make sense in 

terms of credibility, mass and voting power. In addition, united 

structures can contribute substantially to the aligning and har-

monising of initiatives. 

Within the World Federation of Engineering Organisations 

(WFEO) there are several categories of membership of which 

the single country members are in the vast majority. ECSA is 

the South African representative. Th e other categories include 

so-called International Members which constitute groups like 

the Federation of African Organisations of Engineering (FAOE) 

which is hosted by the Nigerian Society of Engineers, as well as 

various groupings including French-speaking countries, Arab 

countries, South American groups and so on. Th ere is also an 

Associate Member category which has accpeted the Africa 

Engineers Forum.  

Th ere has, however, been several attempts by WFEO to 

promote the international groupings and to fi nd ways to unite 

what can possibly be seen as regional representation. In terms 

of voting at the WFEO General Assembly there is no weighting, 

which for example means that an International Member has only 

one vote even though there may be 40 participants in the group. 

In terms of lobbying, however, it could make a substantial dif-

ference if a group can claim to represent say 40 participants. In 

addition, collaboration on regional level does make sense.

Since 2002 the WFEO has been facilitating an initiative to at 

least unite the FAOE and the AEF and eventually try to pull in 

the African engineering organisations that do not belong to any 

one of these bodies.

Several meetings and discussions took place which led to the 

kind and generous contributions of the President-Elect of the 

WFEO, Eng Adel Al-Kharafi , and others of the Kuwait Society 

of Engineers, that made it possible for a number of delegates 

from Africa to meet in Cairo to explore the way forward. South 

Africa was represented by the ECSA delegation comprising Chris 

Campbell, Alec Hay and Faried Allie, and AEF was inter alia 

represented by Dawie Botha as AEF Secretariat.

After intense deliberations a declaration was prepared and 

signed and an Interim Committee elected (see box on page 29 for 

the wording of the declaration).

Martin Manuhwa subsequently prepared a draft constitu-

tion early in 2010 and circulated it to the Interim Committee for 

discussion. Mainly AEF members responded, with Dawie Botha 

off ering several inputs based on the AEF Protocol. He also pro-

duced the diagram shown in Figure 1. At a meeting in Harare in 

April 2010, inputs and amendments were discussed and agreed 

to by the AEF delegates.

Th e next step was when the Interim Committee met in 

Buenos Aires in October 2010. Once more fairly intense discus-

sions took place and one should express appreciation to Eng Adel 

Al-Kaharafi , as well as to Marwan Abdel Hamid, Vice-President of 

WFEO, who facilitated the discussions and provided leadership.

Outcomes of the meeting in Argentina included:

 ■ Kenya has been chosen as hosting country for the GA (General 

Assembly) of the African Federation of  Engineers. It will be 

held in 6 to 8 months’ time, starting from the dinner-meeting 

date of 16 October. 

 ■ Th e rest of Africa should be involved in the GA.

 ■ Th e WFEO Tunis offi  ce will support the organisation and the 

logistics of the GA in Kenya, as had been decided in Cairo. Th e 

Interim Committee selected in Cairo will oversee this process 

of mobilising all the African countries to attend and have a 

voice in the aff airs of Africa on the world stage. 

 ■ As agreed, the Interim Committee selected in Cairo will fi -

nalise the draft constitution and the program before the GA. 

Th is will be presented to all the societies before and at the GA 

for adoption or amendment by all African countries present. 

Th e resolution was also subsequently approved by IC members 

who had not attended. 

THE WAY FORWARD
Th e date for the General Assembly has now been set for 9 May 

2011. Th e venue in Kenya is still under discussion, although it is 

likely to be Nairobi. 

SAICE members will be kept informed as the process un-

folds. It is clear that winds of change are blowing across Africa 

once more. Let us hope that it bodes well for all of us in the engi-

neering profession. 

East 
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African
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1

1  Schematic illustration of a united engineering organisation for Africa
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RESOLUTION FOR ONE UNITED ENGINEERING ORGANISATION FOR AFRICA 
CAIRO DECLARATION BY AFRICAN ENGINEERING ORGANISATIONS 

A FRAMEWORK AND ROADMAP FOR THE CREATION  OF ONE ENGINEERING ORGANISATION 
CAIRO, EGYPT, 22 JANUARY 2010

We, the delegates from 22 countries in Africa gathered at Cairo, 

Egypt, acknowledge the work done by the president-elect of WFEO 

to facilitate this assembly of African Engineering Organisations. We 

appreciate the work done by the Nigerian Society of Engineers (NSE) 

to host FAOE in the past and the good work done by the Africa 

Engineers Forum (AEF) in capacity building. We agree to set up an 

interim committee under the patronage of the president-elect of 

WFEO or his representative. 

Priorities 
 ■ To develop an inventory and database of all the engi-

neering institutions in Africa to establish capacity status.

 ■ To develop a new constitution for the new body.

 ■ To convene a General Assembly for African engi-

neering organisations within six months to consider and 

adopt the constitution and conduct elections.

 ■ To create a supporting secretariat for African Engineering 

Organisations in the WFEO Tunis Offi  ce to achieve these goals.

 Objectives
 ■ To promote the Numbers and Needs Analysis for all en-

gineering disciplines for the rest of Africa. 

 ■ To integrate, align, identify and execute joint initiatives.

 ■ To build credibility and status for the new organisation.

 ■ To mobilise and eff ectively apply resources.

 ■ To develop and maintain relationships and networks.

 ■ To mobilise inputs to programmes and contributions 

to national, regional and international bodies.

 ■ To promote and develop national, regional and in-

ternational participation in events. 

Members elected to the Interim Committee:
Kamel Ayadi Interim Committee Chair, WFEO Past-President 

Martin Manuhwa IC Member, WCCE Vice-President, Zirnbabwe 

Felix Atume IC Member, FAOE Secretary-General, Nigeria 

Dawie Botha IC Member, AEF Secretariat, South Africa 

Ibrahim Inuwa IC Member, NSE Past-President, Nigeria

 TCTA is a state-owned liability management entity responsible for bulk raw water 
infrastructure development.

UNITY • GROWTH • EXCELLENCE • INTEGRITY • RESPECT

transform empower uplift

This position reports to the Head of Projects. 
The successful candidate will be responsible for 
the following project related functions in the 
Mokolo Crocodile Water Augmentation Project:

•   To lead the overall co-ordination of the 
project.

•   To take overall accountability and 
responsibility for the implementation of the 
project.

•   To provide strategic interface with high level 
stakeholders. 

•   To participate in the strategic management of 
the organisation.

 
KEY RESPONSIBILITIES
•   Management of the overall risk relating to the 

implementation of the project

•   Implement appropriate agreements to 
implement the project

•   Manage the co-ordinatination and integration 
of implementation functions

•   Continually identify, monitor and report on 
project implementation risks

•   Pro-active management of staff
•   Establish and maintain effective relationships 

with all high level stakeholders
•   Strategic positioning of projects within the 

organisation

REQUIREMENTS
•   B Eng / BSc Eng with MBA equivalent 

qualification.
•   Minimum of 8 years’ experience with 

preference for 10 years’ experience of bulk 
raw water project implementation of which at 

least 5 must be at senior management level.
•   Clear understanding of the disciplines 

required for the implementation of projects, 
which include engineering aspects, 
environmental aspects and funding aspects.

Please email your CV to careers@tcta.co.za or 
call Nomvula Mhlambi at HR on 012 683 1258. 
If you have not been contacted within a month 
of the closing date, please accept that your 
application was not successful. 

TCTA is committed to employment equity 
and to this end preference will be given to 
individuals who would add diversity to the 
organisation. 

Closing date: 15 March 2011.  

PROJECT  MANAGER
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ASCE Conference, October 2010, 
INSPIRING WORDS FROM ASCE’S PRESIDENT
In his fi nal speech as ASCE outgoing president, Blaine Leonard 

enthusiastically repeated the words of a past-president of ASCE, 

Bill Henry, that “it is great to be a civil engineer!” 

He continued: “Civil engineering has recently been desig-

nated the sixth most popular career in the USA out of the list of 

top 100 that were rated. It is great to tell young people about this 

rating, but we should be number one.”

In his inspiring talk he lauded members for being active, but 

at the same time urged them to immerse themselves even more 

in their great profession. He challenged delegates by asking them 

whether, during the last year, they had for example done any of 

the following:

 ■ taken a course

 ■ incorporated sustainability principles into their work

 ■ taken part in advocacy activities in terms of policy

 ■ reached out to students

 ■ endeavoured to understand prospects and perspectives

 ■ participated and or contributed to a project in the neighbourhood

 ■ articulated the risks related to engineering to anybody

 ■ evaluated resources and going green

 ■ evaluated innovation from elsewhere.

“If your answers is yes, well done,” he said, “but we can never rest 

until our good becomes better and our better becomes best.”

INTERNATIONAL SESSION
SAICE was one of three invited presenters (together with China 

and Brazil) at the International Session of ASCE’s annual confer-

ence. Discussions centred around how engineers could learn 

from one another, and what the global impact of engineers could 

be when sharing skills and solutions.

SAICE 2010 president, Ali Naidu, and Dawie Botha (SAICE 

Outreach) attended the conference. In his presentation 

Dawie took a stand as an engineer from a developing African 

country, offering his view of what the global engineer should 

be and do.

Historically the f low of engineering skills and solutions 

has been from the so-called developed countries to the so-

called developing countries, sometimes unfortunately with 

negative results in terms of being unsuitable or inappropriate. 

It is becoming increasingly clear that, when planning solu-

tions, it should be borne in mind that sustainable engineering 

is a prerequisite for sustainability, a principle that Dawie em-

phasised in his presentation.

Th rough his presentation he gave delegates an idea of the 

challenges that South African engineers face – e.g.virtually no 

tariff  protection, a small economy in world terms albeit huge 

2

1

1  Blaine Leonard, immediate past-president of ASCE

2  Africa – 54 countries and one billion people

South Africa – 50 million people and 5 million (at least) 

foreigners from Africa seeking work, shelter and livelihoods
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  Las Vegas
in African terms, fi rst- and third-world conditions in the same 

country, a population of around 50 million with millions of 

refugees streaming into the country, etc. He shared the thought 

with delegates that, despite the fact that the country manufac-

tures, produces and exports on a grand scale, and constructs 

state-of-the-art offi  ce towers, sporting facilities and the likes, 

South Africans still have to compete fi ercely to survive in an 

increasingly globalised world.

To be able to do all of this South Africa has to produce world 

class engineers, technologists, technicians, artisans and other 

labour force categories. Standards and logistics have to be world 

class, even though living at the southern tip of Africa presents 

considerable logistical problems.

Dawie concluded by saying that, despite huge scale diff er-

ences, engineers the world over are facing similar issues. As 

engineers are at the very heart of solutions, dealing with these 

problems lies in getting to know one another better in order to 

provide networking support and better understanding of what 

we all face. We will have to explore more, defi ne common issues, 

fi nd appropriate solutions, collaborate, harmonise, empathise, 

align and integrate. 

AGREEMENT OF COOPERATION

During the ASCE Conference in Las Vegas, October 2010, SAICE and 

ASCE signed an Agreement of Cooperation, thereby re-confi rming 

the existing bond between the two institutions for the fourth 

time. At the same time SAICE also endorsed the ASCE Vision 2025. 

Performing the signing ceremony were, from left, Pat Natale (CEO of 

ASCE), Blaine Leonard (ASCE president at the time), Ali Naidu (SAICE 

president for 2010) and Dawie Botha (SAICE Outreach)
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News from the 
South African Academy of Engineering
THE NEW STATUS of the South African 

Academy of Engineering (SAAE) as a 

member of CAETS (Council of Academies 

of Engineering and Technological 

Sciences) has increased the challenges for 

the Academy to fulfi l its mandate. Th is 

includes participation in CAETS activi-

ties, meaningful participation in bilateral 

activities with sister Academies and mo-

bilising local and international expertise 

for the benefi t of South Africa. 

WORKSHOP ON ENERGY
TECHNOLOGIES FOR A LOW CARBON FUTURE 
Following the conclusion of a bilateral 

agreement between the South African 

and Australian governments in February 

2009, the SA Department of Science and 

Technology (DST) and the Australian 

Department of Innovation, Industry, 

Science and Research (DIISR) approached 

the SAAE and the Australian Academy of 

Technological Sciences and Engineering 

(ATSE) respectively to convene a joint 

workshop in South Africa on “Energy 

Technologies for a Low Carbon Future” 

on their behalf.

Th is workshop took place from 6 to 8 

September 2010 at Vulindlela, the confer-

ence centre of the Development Bank of 

Southern Africa in Midrand. It was at-

tended by ten representatives from ATSE 

and sixty persons from South Africa who 

participated as individuals or as repre-

sentatives of various organisations. 

Th e workshop was offi  cially opened 

by Matt Skelly, First Secretary at the 

Australian High Commission, and Vinny 

Pillay, Chief Director, Overseas Bilateral 

Cooperation at DST. Th e programme con-

sisted of six discussion sessions followed by 

an integration and closure session. 

Th e welcoming reception on 6 

September in the foyer of Vulindlela was 

hosted by DST, and a workshop dinner, 

sponsored by ATSE and Eskom, followed at 

the Midrand Protea Hotel on 7 September.

A report on the workshop, containing 

the recommendations, is being prepared 

for presentation to both governments

SAAE PARTICIPATES 
IN CAETS WORKING GROUP
In January 2010 SAAE was invited by 

ATSE to take part in a CAETS project 

titled “Evaluation of Strategies to Deploy 

Low Emission Technologies for Electric 

Power Generation in Response to Climate 

Change”. Although initiated by ATSE, the 

Japanese Academy hosted the working 

group which met from 2 to 3 March 2010 

in the Celestine Hotel in Tokyo. Th e 

working group comprised representatives 

of the Academies of Germany, Australia, 

Canada, Japan, India, Korea, England and 

South Africa. Fellow Willem du Preez 

represented SAAE, and he prepared and 

presented a Country Status Paper on 

the topic. Th e executive summary of the 

working group report is available from 

the SAAE offi  ce, and the full report can 

be viewed on or downloaded from the 

CAETS website (www.caets.org) under 

“Statements and Reports”.

31st ANNUAL MEETING OF CAETS, 
COPENHAGEN, DENMARK, 
SAAE was invited to attend the CAETS 

Annual Meeting and Symposium 2010 – 

“Sustainable Food Systems: Food for All 

Forever” – which was hosted by the Danish 

Academy of Technical Sciences and CAETS 

on 29 and 30 June 2010 in Copenhagen. A 

CAETS Convocation, where all CAETS 

members are expected to be represented, is 

held only every second year. In the alternate 

year CAETS organises an Annual Meeting 

of its Council Members; CAETS and the 

host country then jointly present a sym-

posium on a topic that is of international 

importance. SAAE did not send a repre-

sentative to attend the 2010 symposium. 

Th e offi  cial CAETS symposium statement 

can be viewed on or downloaded from the 

CAETS website (www.caets.org) under 

“Statements and Reports”.

19th CAETS CONVOCATION 2011,  MEXICO CITY
Th e next CAETS Convocation will take 

place in Mexico City from 27 June to 1 July 

2011 and the topic will be “Engineering 

Analysis and Management to Reduce 

Risks”. SAAE president, Bob Pullen, will 

represent the Academy at this occasion 

and Fellows of SAAE are invited to attend 

the meeting and to present papers. Please 

advise the SAAE Secretariate as early as 

possible of your intention to participate.

IRP2010
Th e background to the IRP2010 (Integrated 

Resource Plan), published by the 

Department of Energy, and the informa-

tion, political intentions and assumptions 

on which it is based, are not immediately 

known to the SAAE. Various Fellows have 

indicated their concerns about a number 

of aspects relating to the IRP2010 and have 

requested that the SAAE submit com-

ments to government. In order for this to 

happen it is necessary to arrange a struc-

tured discussion on the relevant aspects 

 The Australian delegation with SAAE president 

Bob Pullen (second from right) and a few of the 

South African delegates in the foyer of Vulindlela
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and to obtain the benefi t of the broadest 

possible knowledge and insight. Fellows of 

the Academy, supported by other experts, 

are well placed to make such a contribution 

and the Executive Committee decided that 

a process should be initiated for this to 

happen. Th e Academy realises that it can 

comment meaningfully on selected aspects 

of the IRP2010 only. One such aspect is the 

broad fi eld of renewable energy sources 

which can be mobilised with very low 

carbon emissions. 

Th e IRP2010 relies on important in-

formation and assumptions in this regard, 

one of which is the real life-cycle cost of 

wind energy and all the systems necessary 

for its useful inclusion in the national 

electricity supply grid. Fellow Willem 

du Preez has prepared a document titled 

“True cost and value of electricity from 

wind energy”. Fellows who have indicated 

their interest and expertise in the broad 

areas of “Energy and Nuclear” and “Power 

Generation/Distribution” have been in-

vited to peruse this document, to submit 

their fi rst responses as brief comments 

and to indicate their willingness and 

availability to participate in a short work-

shop early in 2011. 

FELLOWS IN THE NEWS
NSTF Awards

At the end of 2009 President Bob Pullen, 

recently retired Senior Specialist in Water 

Engineering, BKS, received an NSTF 

(National Science and Techology Forum) 

award in the category “Activities other 

than research and its outputs (over the 

last fi ve years or less)”  for his contribu-

tion to the regulation of the engineering 

professions, to civil engineering and envi-

ronmental practice.

In 2010/2011 three SAAE Fellows were 

named fi nalists for NSTF awards as indi-

viduals and two Fellows were co-leaders of 

a team that won an NSTF award.

Professor Diane Hildebrandt, Distinguished 

Professor: Sustainable Development, and 

Director: Centre for Material and Process 

Synthesis, University of the Witwatersrand, 

was a fi nalist in the category  “Research 

and its outputs (over the last 5 to 10 years 

or less)” for her contribution in innova-

tive chemical process design. Her work is 

unique in the world and positions South 

Africa as a leader in abstracting oil and 

food from waste – solving three problems 

through one ground-breaking approach. 

Th e Centre for Material and Process 

Synthesis Team at the University of 

the Witwatersrand, of which Fellows 

David Glasser and Diane Hilderbrandt are 

co-leaders, received an NSTF award in 

the category “Research for innovation by 

a team or individual in a not-for-profi t 

organisation (NPO), non-governmental 

organisation (NGO) or community-

based organisation (CBO)” for a contri-

bution in innovative chemical process 

design, unique in the world, such in fact 

that Africa is leading the way through 

pilot plants in China and Australia.

Professor Tshilidzi Marwala, Professor and 

Executive Dean: Faculty of Engineering 

and the Built Environment, University of 

Johannesburg, was a fi nalist in the cate-

gory “Research capacity developers” for 

his own contributions to the development 

of computational tools and successes in 

research capacity development.  

Professor Xiaohua Xia, Professor 

and Director: National Hub for 

the Postgraduate Programme in 

Energy Efficiency and Demand Side 

Management, Department of Electrical, 

Electronic and Computer Engineering, 

University of Pretoria, was a finalist 

in the the category “Research and its 

Outputs (over the last 5 to 10 yrs or 

less)” for his contributions to the model-

ling and control of complex systems in 

the field of electrical engineering.

Three SAAE Fellows to serve 

on National Planning Commission

In May 2010 President Zuma appointed 

Fellow Trevor Manuel, Minister in 

the Presidency, as Chairman of the 

National Planning Commission. SAAE 

Vice-President Trueman Goba and 

Fellow Mike Muller are among the 24 

Commissioners who were appointed to 

the Commission which is responsible for 

developing a long-term vision and stra-

tegic plan for South Africa. 

NEW FELLOWS ELECTED IN 2010
Trevor Balzer, Chief Operating Offi  cer and 

Acting Director-General, Department of 

Water Aff airs

Bram de Klerk, Group General Manager, 

Sasol Group Services, Sasol Ltd

Prof Stephan Heyns, Division Head, 

Structural Mechanics, University of 

Pretoria

Bryan Perrie, Managing Director, Cement & 

Concrete Institute 

Prof Dick Stacey, Visiting Professor, School 

of Mining Engineering, University of the 

Witwatersrand

Peter van Niekerk, Specialist, Water 

Resource Engineering, Department of 

Water Aff airs

Dr Allan Wijnberg, Director and COO, 

Prestedge Retief Dresner and Wijnberg 

(PRDW) (Pty) Ltd Consulting Engineers

Willie Van Biljon, CEO, Advanced 

Technologies and Engineering

SAAE CONSTITUTION
Th e Constitution of the South African 

Academy of Engineering clearly sets out 

the purpose of the Academy and guides 

its aff airs. Clause 7 of the Constitution 

states that “Th e Executive Committee 

shall frame Rules and Procedures for 

the management of the aff airs of the 

Academy; such Rules and Procedures 

may at any time be added to, repealed or 

amended.” During the course of the last 

two years the Executive Committee found 

it necessary to: 

 ■ Amend the rule regarding the composi-

tion of the Executive Committee and 

the attendance of meetings

 ■ Amend the rule regarding the election 

of Fellows

 ■ Add a rule regarding the termination of 

membership and nonpayment of dues

 ■ Add a rule regarding Emeritus and 

Honorary Fellows.

Th e Constitution and the Rules can 

be viewed on the SAAE website 

(www.saae.co.za).

LIAISON WITH ACADEMY 
OF SCIENCE OF SOUTH AFRICA
Th e Executive Committee of SAAE is 

liaising with the Academy of Science of 

South Africa (ASSAf), which is a statu-

tory body hosted by the Department of 

Science and Technology, with a view to 

setting up a mechanism for ensuring the 

long-term sustainability of the SAAE with 

government support, particularly now 

that the SAAE is affi  liated to CAETS. 

Only then can the full potential value of 

the SAAE to the country be realised by 

mobilising the expertise of our members 

to provide independent, evidence-based 

advice. Th e envisaged arrangement is 

similar to the relationship between the 

National Academies in the United States 

of America.

 INFO

South African Academy of Engineering

P O Box 13071, Hatfi eld, 0028

T: 012 333 7891

E: 737duff ey@telkomsa.net
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Umgeni Water’s Durban Heights 

Booster Pump Station
INTRODUCTION
Th e Durban Heights Booster Pump Station 

(BPS) has been built at the head of the 

Northern Aqueduct, a water main (ini-

tially 1,6 m NB concrete ‘Soccoman’ pipe, 

thereafter more than 100 km of 1 050 mm 

NB and 750 mm NB steel pipes) installed 

in the 1960s and fed by the 361 Mℓ reser-

voir (Reservoir 3) located within Umgeni 

Water’s Durban Heights Water Treatment 

Plant (WTP). 

Th e Northern Aqueduct serves Durban 

North consumers via a network of 26 

local distribution storage reservoirs oper-

ated by eTh ekwini Water and Sanitation 

(EWS), but the elevation of some of 

these reservoirs (particularly the one 

serving Ntuzuma Township) is such that 

during times of peak demand (up to 400-

450 Mℓ/d) coupled with low Reservoir 3 

operating levels, they were not being fed 

at a suffi  cient rate to satisfy local demand. 

Hence EWS required Umgeni Water (UW) 

to maintain Reservoir 3 at the top water 

level (TWL) of 272 masl in order for their 

demands to be satisfi ed.

Accordingly UW agreed to provide 

a booster pump station that would en-

sure that the pressure at the head of the 

Northern Aqueduct was always equivalent 

to Reservoir 3 being nearly full whatever 

the demand level, but never to be greater 

than the reservoir TWL, so as to avoid the 

hazard of over-pressurising the aqueduct, 

due to its age and vulnerability to fracture.

Th e design of such a closed system BPS 

is potentially much more complex than 

the more frequently used alternative of 

an open system BPS, i.e. one that pumps 

into a secondary reservoir open to the 

atmosphere, which is kept at the required 

pressure head. Specifi cally this is because 

of the necessity to precisely match supply 

with demand – determined by the rate at 

which the pump speeds can be changed via 

variable speed drives (VSDs) coupled with 

electronic safety interlocks to protect the 

downstream pipe system from operational 

damage due to over-pressurisation and/or 

demand-supply mismatch.

Because of the very low boost pressure 

for the BPS (10 m max), the incorporation 

of a pressure relief valve (PRV) into the 

pipework system was found to be im-

practical. Instead, a small surge tank was 

used, bestowing the additional advantage 

of compensating for any short-duration 

mismatch between supply and demand. 

Further details of the surge tank design are 

given below. 

Th e elements of the BPS design/

construction are shown schematically 

in Figure 1. Figure 2 shows the location 

of the BPS within the Durban Heights 

Water Treatment Plant, sited between the 

pair of existing Reservoir 3 service shafts. 

Th ese now house the Primary Reservoir 3 

isolating valve, suction line tie-in point 

(upstream shaft) and the delivery line tie-in 

point (downstream shaft). 

Th e BPS has been constructed at the 

base of an existing ‘cone-shaped’ valley 

on the southern boundary of the WTP 

site that appears to have been created at 

the time of inception of the Reservoir 3 

/ Northern Aqueduct supply scheme 

around 1968. 

To avoid erecting a new structure 

vertically above the existing Northern 

Aqueduct it was necessary to offset the 

station and excavate to a depth of about 

four metres at the foot of the western 

slope of the valley so as to ensure suf-

ficient net positive suction head (NPSH) 

to allow for the BPS operating with the 

reservoir at its minimum operating level 

of 262 masl.

1  Figure 1: Durban Heights Booster Pump 

Station: physical and hydraulic schematic

P R O J E C T S
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DESIGN OF PUMP SETS 
Figure 3 shows the degree of variability 

of demand from the EWS Durban North 

consumers, underlining the necessity for 

the BPS pump sets to operate at highly 

variable speeds. 

Following the fi nalisation of the BPS 

operating criteria, the award of the pump 

set supply and install contract to Sulzer 

Pumps was based, inter alia, upon their sub-

mitted combination of competitive pricing 

and peak (variable speed) pump effi  ciencies 

– for operational parameters ranging from a 

peak demand of 450 Mℓ/d (5,2 cumecs via 4 

No pumpsets) to a low demand of 150 Mℓ/d 

(1,7 cumecs) at a range of operating heads 

between 10 m and 19 m, refl ecting a max-

imum boost head of 10 m combined with an 

allowance of up to 9 m for plant head losses.

CREATION OF AUTOMATIC OPERATIONAL 
AND CONTROL PHILOSOPHY, AND 
HYDRAULIC PARAMETER INPUTS
The programming of the BPS program-

mable logic controller (PLC) to deal 

automatically with constantly changing 

Northern Aqueduct demand (via pump 

set speed control), whilst maintaining 

constant pressure, was addressed by 

the electrical and instrumentational 

contractor’s programming subcon-

tractor (Abacus Automation), following 

the approval of a complex functional 

design specification, drafted by the 

electrical subconsultant, Rob Anderson 

Associates, after numerous workshops 

with Umgeni Water. The main con-

sulting engineers (Goba) developed al-

gorithms relating the four pumpset op-

erating speed "n rpm" parameters – BPS 

Flow: Q
DEMAND

 m3/hr, i.e. (N x q) where 

‘q’ is the f low rate for each online pump; 

BPS Total Operating Head: metres, i.e. 

H
TMH

 = (H
BOOST

 + H
PLANT HEAD LOSS

); Pump 

and Motor Efficiency: η
P+M

 (%) and N = 

number of on-line pumps.

However, referring to the detailing 

of principal commissioning fi ndings at 

the end of this article, with hindsight 

it would have been advantageous to 

incorporate a ‘sensitivity factor’ into this 

pump start-up speed algorithm. By doing 

so when fi rst going online, the pump 

start-up speed would have been reduced 

by (say) 10 to 20% – so as to avoid the 

possibility of generating an excess in 

boost head due to an over-estimation of 

head losses within the BPS or under-esti-

mation of the pump operating effi  ciency. 

Following an extensive HAZOP 

study, which stakeholders from Umgeni 

Water and eThekwini Water partici-

pated in together with the design team, 

several electronic safety interlocks were 

built into the system, over and above 

those called for in respect of normal 

operating conditions. One of the 

consequences of the HAZOP debates 

was the incorporation of a surge tank 

into the booster pump station delivery 

system so that any excess head genera-

tion (caused for instance by the control 

system malfunctioning, or unpredict-

ably sudden reduction in demand) 

would be dissipated into the storm 

water system via the surge tank’s built-

in overflow spillway. 

As previously noted, this surge pro-

tection device was used instead of the 

more conventional pressure relief valve 
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(PRV) because the manufacturers could 

not guarantee performance at the very 

low operating pressures and also because 

of the parallel ability of the surge tank to 

act as a buff er if the demand almost in-

stantaneously falls or rises – preventing 

induction of air into the aqueduct in the 

event of a sudden high rise in Q
DEMAND

. 

Th e surge tank will of course also deal 

with water-hammer surge (calculated to 

be of the order of only about 3 m) caused 

by power-cut induced pump trip. 

Th e surge tank (2,2 m dia x 3 m high, 

10 m3 active vol) is sited on the top of 

the valley slope above the BPS, being 

designed using the existing topography 

to maximise operational effi  ciency. It is 

served by an 80 m long DN 450 HDPE 

pipeline fed from the delivery end of 

the BPS manifold and equipped with an 

internal drop inlet overfl ow spillway set 

at Z
SPILL

 = 273,0 masl – i.e. 1 m above Res 

3 TWL – but able to be adjusted down to 

Z
SPILL

 = 272,3 masl by removal of fl anged 

pipe-spools. Th e 0,5 cumec rated GRP 

450 mm ID overfl ow pipes are connected 

at the tank base to a DN 300 PVC over-

fl ow discharge pipe (see Photo 3), which 

at a grade of about 30% fl ows back down 

the hill to discharge into the 1 200 mm 

NB concrete storm water pipe running 

parallel to the Northern Aqueduct.

‘PIPE SPECIALS’ DESIGN
Traditionally, the design of reinforce-

ment of pipe tees and branches (to 

compensate for loss of hoop stresses at 

the main-pipe aperture) is carried out 

according to guidelines appearing in 

AWWA Pipe Manual M11. 

However, notwithstanding the logic 

of the Chapter 13 design criteria (report-

edly based on a Swanson et al study 

published by AWWA in the US in 1955) 

it was deemed desirable to check the 

AWWA M11 design conclusions (i.e. 

“No reinforcement necessary since main 

and branch pipe wall thicknesses (T
Y
; t

Y
) 

are 4.4 times what is required (T
R
; t

R
) to 

ensure ‘P
INTERNAL-MAX

 = 0.45 MPa’ does 

not induce hoop stresses > 50% f
YIELD

”) 

by conducting fi nite element analyses 

(FEAs) centered around potential high-

stress zones. Th is precaution proved 

to be justifi ed, since the FEA revealed 

alarmingly high local stress levels at the 

apex of the 45° crotch-welds.

Accordingly, to reduce local stress 

peaks to < 75% of yield stress, 45° lateral 

branch wall thicknesses were increased 

(employing ± 1 m mean length stub 

branches) from 8 mm to 20 mm (for 

DN 1 000 branches from DN 1 500 x 

10 mm or from DN 1 200 x 8 mm mani-

fold sections) and from 6 mm to 16 mm 

(for DN 800 branches from DN 1 500 or 

DN 1 200 manifold sections). 

Th is solution was deemed preferable 

– i.e. more cost and space effi  cient – than 

the alternatives of welding on either bulky 

crotch plates or manifold branch-collars 

(see Photo 1, left-hand side).

Specials fabrication was subcon-

tracted by the main contractor (ICON 

Construction) to Bambanani Pipes & 

Fittings in Krugersdorp. 

CIVIL WORKS
Th e BPS required a relatively large struc-

ture – 47 m long, 16 m wide and 10 m 

high (see Photo 2). Whilst the 168 m 
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diameter Reservoir 3 occupies a large 

site, its hilltop location meant that a 

substantial portion of the site would have 

steep topography. Th e size of the BPS 

building and the position of the existing 

pipe network resulted in large quantities 

of excavation being required, to depths 

in some locations of over 10 m.

The geology of the site comprises a 

silty-clayey alluvium overlying highly-

weathered Natal group sandstone with 

the water table at the valley line typi-

cally located only 1 m below the surface. 

Whilst the foundation loads were rela-

tively low it was necessary to provide 

sufficient mass to counteract buoyancy 

forces due to a high water table. As a 

result a 750 mm thick concrete base had 

to be provided under the building.  

Th e lower portion of the pump station 

walls (up to 5 m high) were designed as 

cantilever retaining walls with the upper 

portions made up of concrete framing 

columns and brick infi ll.  

The pump station is located within 

a residential area, and to limit the 

transmission of noise, the roof of the 

building was initially designed with 

concrete slabs spanning between 

prestressed concrete beams installed 

transversely across the building. After 

procurement of the pump sets it was 

found that the acoustic load would be 

substantially lower than anticipated. 

It was therefore possible to switch to 

timber trusses supporting aluminium 

sheeting, which provided appreciable 

savings in cost and the construction 

programme duration. The building also 

has a large structural steel component 

with walkways, stairs and cat ladders 

facilitating access to all equipment and 

instrumentation, as well as a 10 t gantry 

crane which can be used to remove any 

equipment for off-site repair.  

3

1

2

1  Photo 1: Internal hydro-mechanical 

and electrical components and features in 

the Durban Heights Booster Pump Station 

(BPS). From left to right: 1,5 m max ID intake 

manifold, Sulzer/WEG pump sets, walkway 

to electrical plant (isolators, VSDs, MCCs etc) 

and control room (in the background)

2  Photo 2: Main structure of the BPS, with 

11 kV – 400 V substation (control room Aircon 

unit on its roof) at its northern end (l.h.s. 

foreground) and original Northern Aqueduct 

access shafts (BPS intake tie-in and outlet tie-in) 

in the foreground and background respectively 

3  Photo 3: The BPS Famsys HDPE surge tank 

(before excavation backfi ll) c/w 450 NB HDPE 

infl ow/outfl ow (surge) pipe and 400 NB GRP 

overfl ow / pressure relief pipework – normally dry 

(no signal from fl ow detector), but able to carry 

up to 0,5 cumec feed  from internal 600 mm ND 

(variable elevation setting) drop-inlet spillway
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ELECTRICAL AND 
INSTRUMENTATION (E & I) WORKS
Th e 5 x 330 kW 8-pole VSD pump sets 

required a specifi c 11 kV / 400 V AC BPS 

substation. Th e substation is located in a 

separate building adjacent to the northern 

end of the BPS (Photo 2 foreground).

Th e substation comprises:

 ■ an MV ring main unit (RMU) for iso-

lating the MV supply, complete with a 

protection relay

 ■ a 2 500 kVA step-down transformer 

(11 kV – 400 V.AC)

 ■ encapsulated busbars from the trans-

former LV terminals, feeding the motor 

control centre (MCC) that is located 

within the pump station control room 

(see Photo 1, background).

Th e pumpset MCC comprises:

 ■ main incoming 3 200 A LV circuit 

breaker for isolation and protection of 

the MCC

 ■ Siemens variable speed drives (VSDs), 

one for each of the 5 No pump sets, and 

each with its own isolating switchgear 

 ■ panel-mounted human machine inter-

face (HMI).

Th e BPS LV distribution board feeds the 

sub-distribution boards located within 

the plant, which supply the uninterrupt-

ible power supplies (UPSs) that feed the 

valve actuators, lighting, small power and 

airconditioning unit.

The BPS programmable logic con-

troller (PLC) is programmed to provide 

the required degree of plant automatic 

operation. The PLC constantly com-

pares process feedback signals with 

programmed process set points and 

automatically provides the appropriate 

response to any variations between the 

two. These BPS operating parameters 

are displayed on the operator control 

desk located in the control room – pro-

vided also to allow local control of the 

BPS and incorporating a supervisory 

control and data acquisition system 

(SCADA). The SCADA provides control, 

indication and visualisation (current 

and historical) of the BPS. The BPS PLC 

and SCADA are connected via a fibre-

optic cable to the Water Treatment 

Plant’s ethernet network, thus providing 

remote monitoring and control of the 

BPS from the Water Treatment Plant 

main control room SCADA.

Th e fi eld instrumentation provided to 

monitor the process conditions and feed 

these back to the PLC comprises, inter alia: 

 ■ a radar gauge transmitter, installed 

within the roof of Reservoir 3, to indi-

cate the reservoir water level

 ■ an ultrasonic level transmitter and 

overflow monitor installed in the 

surge tank to provide the water level 

in the tank and indicate when an 

overflow occurs

 ■ an ultrasonic fl ow meter, incorporated 

into the BPS delivery piping, to pro-

vide the instantaneous output fl ow of 

the BPS (this fl ow is compared to the 

existing sales fl ow meter downstream 

of the BPS to allow the accuracy of the 

metering devices to be compared)

 ■ various pressure gauges and pressure 

transmitters installed in the process 

pipe work to monitor pump suction 

pressures and delivery heads 

 ■ temperature and vibration monitors 

installed on the pumps and motors to 

ensure operation within pre-set limits.
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END-OF-JOB 
(PRE-WET-COMMISSIONING) BPS TIE-INS 
Towards the end of the BPS construction 

period, Umgeni Water and EWS were 

in discussions to allow the Northern 

Aqueduct’s prime supply from Reservoir 3 

to be cut off  so that contractor ICON could 

(under severe time constraints) install the 

BPS 1 500 NB outlet and intake tie-ins. Th e 

onerous time constraint associated with 

ICON’s intricate base-of-valve chamber 

pipe-special / valve installation work was 

exacerbated by the extra time taken to 

drain Reservoir 3 to allow renewal of UW’s 

60 inch aqueduct isolating valve (and in 

parallel install the new 60 inch BPS by-pass 

NRV immediately downstream of the BPS 

intake lateral branch). In the midst of this 

exceptional operational state of aff airs, 

UW organised internal inspection and 

maintenance of the huge reservoir (and 

associated outlet pipes).

COMMISSIONING OF THE BPS 
Th e site testing of the individual pumps 

was to try to replicate the factory accept-

ance testing (FAT), but with operation at 

variable speeds, which had not been pos-

sible during the original FATs due to lack 

of equipment at the contractor’s factory. 

Th e main problem facing the site commis-

sioning was that testing could be done only 

under live fl ow conditions or by pumping 

into the storm water system, which limited 

the testing at higher fl ows due to possible 

fl ooding within the residential area sur-

rounding the site. Testing at lower fl ows 

for short periods enabled individual pump 

curves to be confi rmed and to progress to 

an online live commissioning process.

Th e online testing presented the project 

with certain risks in that the only way to 

test the system was to run it live. Th ere was 

no way of testing the full system off -line. A 

major safeguard that mitigated the inter-

ruption in Northern Aqueduct supply risk 

was that the original gravity line was always 

still operational and the new system had 

been designed such that in the event of any 

problem being detected, related to the oper-

ation of the BPS, it could instantaneously be 

shut down without any supply disruptions, 

since the system would immediately revert 

to a gravity supply. As shown in Figure 1 

(and Photo 4), a 1 500 ND wafer-type double 

disc non-return valve (NRV) was installed 

immediately downstream of the DN 1 500 

intake pipe on the gravity line. Th is NRV 

closes when the BPS is running, due to 

higher delivery pipe pressures. As soon as 

the BPS stops, it opens and fl ow reverts to 

gravity instantaneously. 

During this process it was discovered 

that internal plant head losses were ap-

parently considerably less than originally 

calculated, resulting in a degree of BPS 

over-pressurisation during start-up prior 

to the PID-loop coding initiating an 

automatic reduction in pump speed. Th is 

event, as discussed previously, neces-

sitated accessing the PLC programming 

again so as to bring about a 15% reduction 

in the PLC-derivation of pump-speed pre-

setting immediately before BPS start-up. 

4 4
The online testing presented the project 

with certain risks in that the only way to 

test the system was to run it live. There 

was no way of testing the full system 

off -line. A major safeguard that mitigated 

the interruption in Northern Aqueduct 

supply risk was that the original gravity 

line was always still operational and 

the new system had been designed 

such that in the event of any problem 

being detected, related to the operation 

of the BPS, it could instantaneously 

be shut down without any supply 

disruptions, since the system would 

immediately revert to a gravity supply
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Th is start-up system over-pressurisation 

logically resulted in the safety interlocks thus 

being activated automatically and instan-

taneously closing down the BPS. However, 

once this PLC programme initial pump-

speed coding had been suitably adjusted, the 

BPS ran relatively smoothly and was stable 

for sustained periods as the commissioning 

progressed to the fi ne-tuning process 

following handover to Umgeni Water in 

December 2009. Th e fi ne-tuning process ran 

throughout the defects notifi cation period 

of one year during which time the BPS was 

continually monitored and adjusted ac-

cording to ‘bugs and snags’ discovered.  

CONCLUSIONS
Th e Durban Heights Booster Pump 

Station was delivered on time and within 

the budget of R60 million. Th e boosted 

heads were delivered to eTh ekwini Water 

prior to the December 2009 deadline 

when demands were at their highest. 

Reports from eTh ekwini Water are 

that operations within the Durban North 

area have improved vastly since the com-

missioning of the pump station.

Any BPS closed-system project un-

dertaken in the future will clearly benefi t 

from the hydraulic / algorithmic / electro-

mechanical design experience gained 

prior to commissioning the Durban 

Heights BPS, but of course particularly 

the operational insights gained during 

commissioning.  

Th e relative costs of the prime Booster 

Pump Station components were roughly 

as follows: 

 ■ Pump sets: Sulzer pumps  15%

 ■ E & I & Control System: 

Cato Ridge Electrical 15%

 ■ Civil / Structural / Mechanical Works: 

Main Contractor ICON  55%

 ■ Design and Contract administration 

 15%
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4  Figure 4: Illustration of installation of 

BPS tie-in pipe specials (within existing 

Northern Aqueduct access shafts)

4  Photo 4: DN 1 500 BPS Bypass 

Non-Rtn Valve (60 inch Wafer Check 

Valve, ex-APCO, Illinois, USA)
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G E O S Y N T H E T I C S

Criteria for the choice of 
geosynthetics in soil reinforcement

INTRODUCTION
In geotechnical engineering, reinforce-

ment can be any material used to achieve a 

higher performance of the soil. Th e fi rst use 

of a soil reinforcement material (as per the 

author’s knowledge) is dated about 4 000 

years ago when Sumeris, in order to avoid 

settlement of the Ziggurats, constructed 

a foundation using clay bricks combined 

with sand and gravel layers reinforced with 

woven mats of reed laid horizontally. Today 

the reinforcement of soil is an important 

task for design engineers, whereas 50 years 

ago nobody could imagine how these mate-

rials would develop.

Geosynthetics have emerged in re-

inforcement thanks to product variety, 

performance and a competitive price. Th e 

purpose of this article is to discuss the use 

of geosynthetics as reinforcement, helping 

engineers to understand the main charac-

teristics involved in the design, the choice 

of the right products and the application of 

geosynthetics as a reinforcement material.

GEOSYNTHETICS
Th e term geosynthetics stems from 'geo' 

(earth) and 'synthetics' (human-made 

products). Th e materials used in the 

manufacture of geosynthetics are almost 

entirely from the plastic industry: poly-

mers as polypropylene (PP), polyethylene 

terephthalate (polyester or PET), polyeth-

ylene (PE) and polyvinylchloride (PVC). 

Th e geosynthetics world is a result of the 

merging of chemistry, engineering and 

industry. Th e most common geosynthetics 

identifi cation is based on the usual primary 

function, classifi ed under: separation, re-

inforcement, fi ltration, drainage and con-

tainment.  Table 1 shows the various types 

of geosynthetics and their applications. 

Th is article focuses on geotextiles 

(GT) and geogrids (GG) which are sug-

gested as reinforcement material. It is 

important not to exclude other geosyn-

thetic types that can be used for diff erent 

functions not listed in Table 1.

GEOTEXTILES (GTX)
Geotextiles were the fi rst geosynthetics 

defi ned in the late 1960s. Th ey are indeed 

woven textiles, with a defi ned structure 

(warp and weft or machine and cross 

Table 1  Geosynthetics classifi cation by function

Separation Reinforcement Filtration Drainage Containment

Geotextile (GTX) X X X X

Geogrid (GGR) X

Geonet (GNT) X

Geomembrane (GMB) X

Geosynthetics clay liner (GCL) X

Geopipe (GP) X

Geofoam (GFO) X

Geocomposite for drain (GCD) X X X
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direction). Th ey can also be nonwoven, 

and are often needle-punched, double 

needle-punched or thermally bonded. Th e 

manufacturing characteristics determine 

the particular performance – a woven ge-

otextile has a high tensile strength, whilst 

nonwoven geotextile has higher particle 

retention. Th eir use as reinforcement is a 

function of the demand and the engineer’s 

knowledge of the product, while the price 

is a commercial consideration.

Woven geotextiles are widely used 

in the stabilisation of main roads such as 

highways and freeways, mainly due to their 

dual stabilisation and separation function. 

At Ivato Airport (Madagascar) the use of 

a geotextile woven in polypropylene in the 

pavement reduced the cost by 30%.

Nonwoven (and/or thermally bonded) 

geotextiles are mainly used as separator 

or fi lter. Th ey are commonly used in the 

stabilisation of private roads and for soil 

reinforcement of slopes with a 70 degrees 

or less facing angle.

Geotextiles are classifi ed as reinforce-

ment mainly in the light of their stabi-

lisation function, and not as having real 

reinforcement properties. Reinforcement 

material in the main soil reinforcement 

guideline, SANS207:2006, requires a long-

term tensile test to measure performance 

of the design life of the structure that non-

woven does not have. Due to this, it is more 

appropriate, when we talk about nonwoven 

and light polypropylene woven fabrics, 

to speak of “ground stabilisation” rather 

than reinforcement, which is a secondary 

result of the confi nement eff ect of the soil. 

Similarly the improvement of hydraulic 

conditions and the reduction of the pres-

sure applied to the subsoil are positive 

consequences of the use of geotextiles.

GEOGRIDS (GGR)
Geogrids have been developed for rein-

forcement purposes only. Soil, from a me-

chanical interaction point of view, can be 

considered as concrete – it supports com-

pression, but much less tension stresses. 

For this reason, when tension resistance is 

required, the use of geogrids is absolutely 

essential. Geogrids are planar, polymeric 

structures consisting of a regular open 

network of integrally connected tensile 

elements, which may be linked by inter-

lacing, bonding or extrusion. Th ere are 

many types of geogrids, depending on the 

manufacturing and the linking – woven, 

knitted, bonded and extruded geogrids, as 

defi ned in literature. 

STRENGTH VS STRAIN
When reinforcement is needed, it is as-

sessed from two points of view – how 

much strength it has and how the 

strength is developed. Stress-strain curves 

can be used to understand the behaviour 

of the reinforcement – if the required 

strength is 100 kN/m using Figure 1, the 

HDPE and nonwovens cannot achieve the 

required strength, whereas for geogrids 

the strength is the preferred choice. If 

we consider 100 kN/m strength and 10% 

strain, then only fi breglass geogrids and 

PET-bonded geogrids can be considered.

Geosynthetic reinforcement is charac-

terised by ultimate tensile strength and 

strain. Th e fi rst characteristic defi nes how 

strong the reinforcement is and the second 

defi nes how the reinforcement develops 

its strength. Th e relationship between 

strength and strain is defi ned as stiff ness.

Th e material and the manufacturing 

process govern the stress-strain of the 

fi nal products, with woven polyester 

being stiff er than nonwoven polyester, 

and polyester geogrids being more fl ex-

ible than fi breglass geogrids. A basal 

reinforcement design for a highway 

embankment is allowed to deform under 

certain constraints, which usually re-

quire very high strength (e.g. 500 kN/m 

at 10% strain), depending on the height 

of the embankment. Here the strain is 

taken into account, but does not have 

a primary strength role. In pavement 

reinforcement the base layer must be 

very stiff  (usually cement-stabilised or a 

G1-G2). Hence the strain becomes more 

important than the strength (20 kN/m 

and 3% strain). It depends on the demand 

of the structures – a retaining wall for 

a landscape will not exhibit the same 

deformation behaviour as a mine tip wall 

adjacent to the crusher. Th e reinforce-

ment for the fi rst one will need only 

tensile strength, while for the second both 

tensile strength and strain are required.

SAFETY FACTORS FOR 
GEOSYNTHETICS REINFORCEMENT
In the design process, safety factors are 

applied to all materials used in civil engi-

neering. When designing with geosynthetic 

reinforcements, safety factors are applied 

to the tensile strength calculated in the 

laboratory (ISO 10319 or ASTM D4595) 

to consider the long-term design strength 

of the material, which is required when a 

geosynthetic is used as reinforcement. As 

Table 2  Safety factors defi ned 

in diff erent guidelines
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main geosynthetic reinforcement
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per general nomenclature, this strength is 

defi ned as UTS (ultimate tensile strength). 

Long-term strength or design strength, 

characteristic strength, and allowable 

strength are all nomenclatures of the ul-

timate tensile strength deducted from the 

safety factor to consider the reinforcement 

performance required for the structure’s 

design life. At the ultimate tensile strength 

the following safety factors are applied 

in respect of the European standard 

ISO TR 20432: Guidelines to the determina-

tion of long-term strength of geosynthetics for 

soil reinforcement:

 ■ RF
CR

 is a reduction factor to allow for 

the eff ect of sustained static load at the 

service temperature;

 ■ RF
ID

 is a reduction factor to allow for 

the eff ect of mechanical damage;

 ■ RF
W

 is a reduction factor to allow for 

weathering during exposure prior to 

installation or of permanently exposed 

material;

 ■ RF
CH

 is a reduction factor to allow for 

reductions in strength due to chemical 

and biological eff ects at the design tem-

perature; and

 ■ FS takes into account the statistical 

variation in the reduction factors cal-

culated.

Considering diff erent design guidelines, 

the safety factors might change, but 

without altering the fi nal results. 

A typical behaviour of the tensile 

strength in geosynthetic reinforcement 

is shown in Figure 2, where installation 

damage happens immediately when the 

reinforcement is placed, while creep and 

ageing take place thereafter during the 

design life.

A brief description of the main safety 

factors is given in the following para-

graphs.

Reduction factor for creep (RF
CR

)

Creep is an intrinsic material property. 

Geosynthetics are made from polymers 

which consist of long-chain molecules 

arranged in crystalline regions with 

interspersed amorphous regions. Due to 

factors like temperature, time and stress, 

the molecular chains can modify their 

arrangement, causing the deformation 

of the material. For instance in polypro-

pylene, the molecular chains slip along 

one another within the crystalline regions 

(Koerner, 2005). Th e tests to perform creep 

analysis are the ISO 13431 or the ASTM 

D5262. Both tests report the safety factor 

to be used in the function of the tempera-

ture over time. If one of these parameters 

changes, the safety factor will also change. 

Figure 3 represents the creep for a 

polyester geogrid and a polypropylene 

woven geotextile. If the design life is 

120 years, using polyester geostrips, the 

tensile strength available is more than 

55% of the ultimate tensile strength, while 

for a polypropylene tape-woven fabric, the 

tensile strength for the same design life is 

about 40%. In addition, the strain of poly-

ester geostrips is contained within 10%, 

compared with the polypropylene woven 

fabric where the strain is about 20%. A 

Table 3  Installation damage reduction factor suggested in FHWA

D
50 

= 30 mm

D
max 

= 100 mm

D
50 

= 0,7 mm

D
max 

= 20 mm

HDPE uniaxial geogrid 1,45 1,20

PP biaxial geogrid 1,45 1,20

PVC coated PET geogrid 1,85 1,30

Acrylic coated PET geogrid 2,05 1,40

Woven geotextile (PP & PET)1 2,20 1,40

Nonwoven geotextile (PP & PET)1 2,50 1,40

Slit fi lm woven PP geotextile1 3,00 2,00

1 Minimum weight of 270 gr/m2

2

3

2  Decadence of the tensile 

strength vs the design life

3  Isochronous creep curves for high modulus 

polyester fi bre geostrips (left) and polypropylene 

tape-woven (right) at 23C (After ECGL, 1989)
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structure will deform twice more using a 

polypropylene woven material than when 

using polyester geostrips.

Reduction factor for installation damage (RF
ID

)

Th e interaction between soil and geo-

synthetic reinforcement is taken into 

account by applying the installation 

damage safety factor. As the particles in 

the soil aggregate become sharper, as in 

the case of crushed stone G1 or G2, there 

is an increase in the possible damage to 

the reinforcement, like cutting, or em-

bossing of the reinforcement. If the soil 

is either a sand or silty sand with very 

fi ne rounded material, the installation 

damage will be less.

Usually the soil is given or defi ned by 

other criteria (geotechnical parameters), 

resulting in the properties in Table 3 

being fi xed. Th e choice then becomes one 

relating to the product only:  material, 

manufacturing and coating.

Reduction factor for durability (RF
D
)

All materials, including geosynthetic 

reinforcement, are subject to ageing. Th is 

safety factor considers the ageing which, 

for geosynthetics in particular, can be 

based on either the hydrolysis of polyester 

or the oxidation of polypropylene.

SELECTION OF GEOSYNTHETIC 
REINFORCEMENT
Th ere are many parameters that must be 

considered when choosing right geosyn-

thetic reinforcement: tensile strength, 

strain and long-term characteristics. In 

addition, availability, time for delivery, 

price and engineering experience also 

contribute to the correct analysis and de-

cision. Th ere are other parameters which 

also have an importance, depending on 

the application.

When geosynthetic reinforcement is 

required, tensile strength will defi nitely 

be needed and sometimes the range 

will also be restricted due to the need to 

include strain as well. Once the reinforce-

ment has been defi ned using the strength-

strain criteria, the design life requirement 

will place a limit on the range of possible 

products, which will also have an infl u-

ence on the strength.

In soil reinforcement, geosynthetics 

are used mainly to avoid internal stability 

failure. In Figure 4 it was required to de-

sign a 7 m high soil-reinforced wall, where 

the vertical spacing had to be at 1,0 m due 

to the wall facing.

Th e horizontal pressure is given by:

s
n 

= s
ns 

+ s
nq

=yHK
ar 

+ qK
ar

K
ar 

= tan2 (45 –
 

f
r

2  
= 0,31

s
n 

= (18 x 7 x 0,31) + (15 x 0,31)

s
n
 = 43,71 kN/m2

The tension demanded is:

T
r 
= 

S
v 
· s

n

C
r

Where C
r 
 is the interaction factor be-

tween the geosynthetics reinforcement 

and the soil. A value of 0,8 is assumed 

(common value).

T
r 
= 

1
 
· 43,71

0,8  
= 54,63 kN/m

T
r
 is the tension demand for the entire 

life of the structure. If the structure has a 

design life of 120 years, the geosynthetic 

reinforcement must be capable to develop   

at 120 years. Referring to ISO TR 20432:

T
DR 

= 
T

char

(RF
ID 

·
 
RF

W 
·
 
RF

CH 
·
 
f

s
)  

Th us:

T
r 
= 

UTS

(RF
ID 

·
 
RF

W 
·
 
RF

CH 
·
 
f

s
)  


UTS = T
r  

x (RF
ID 

·
 
RF

W 
·
 
RF

CH 
·
 
f

s
)

The selection of geosynthetic reinforce-

ment can be based on the RF criteria as 

shown in table 4.

CONCLUSION
Th e range of geosynthetics increases 

every year due to factors such as new 

technology, research and case histories. 

However, geosynthetics are still at an 

early stage of development – the fi rst use 

of geosynthetics in reinforcement is dated 

as 1935, thus the knowledge relating to 

their use is ongoing, and sometimes new 

studies dispute previous ones. 

Th e requirement to apply geosyn-

thetics as reinforcement is a most impor-

tant, but also most hazardous one. If the 

reinforcement fails, a wall can fall down, 

an embankment could collapse or a road 

deform, but the use of many safety factors 

on these products can result in a decrease 

of up to 50% in the potential perform-

ances of the geosynthetics.  

Products can also be assessed 

by independent bodies who are 

not related to the supplier or 

manufacturer. The British Board of 

Agrément (BBA) provides invaluable 

information on the performance 

of new construction products 

and materials. The certification 

for geosynthetic reinforcement 

will clearly define the technical 

specifications and installation 

methods. The most important 

part of the assessment will be 

based on technical investigations 

of the product in accordance 

with main standards such as the 

Highway Agency for retaining 

walls and bridge abutments, or 

BS8006:1995 (SANS 207:2006 for 

South Africa) for basal reinforcement, 

reinforced walls and slopes
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Th e use of geosynthetics in soil 

reinforcement requires a complete 

analysis of the products and their ap-

plication. Th e increasing availability of 

many diff erent types of geosynthetics 

with various design criteria can result 

in the choice of the incorrect material. 

Standards have, however, been developed 

to assure product quality – amongst 

others, ISO and ASTM standards which 

can be used as tools to understand 

whether a product is capable of satis-

fying the design. A list of suggested ISO 

standards is given in the Table 5.

Products can also be assessed by in-

dependent bodies who are not related to 

the supplier or manufacturer. Th e British 

Board of Agrément (BBA) provides invalu-

able information on the performance of 

new construction products and materials. 

Th e certifi cation for geosynthetic rein-

forcement will clearly defi ne the technical 

specifi cations and installation methods. Th e 

most important part of the assessment will 

be based on technical investigations of the 

product in accordance with main standards 

such as the Highway Agency for retaining 

walls and bridge abutments, or BS8006:1995 

(SANS 207:2006 for South Africa) for basal 

reinforcement, reinforced walls and slopes.

Some companies only supply or 

manufacture geosynthetic products. Other 

companies contribute a much greater 

involvement in geosynthetics – they are 

not only sellers, but also developers and 

pioneers, hence reliable companies with 

extensive knowledge are always advancing 

the development of geosynthetics. Th ese 

companies can advise and assist in the 

choice of the right geosynthetic application 

for a particular requirement.
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Table 4  Long-term analysis of geosynthetic reinforcements

Bonded PET 

geogrids

PVC coated PET 

geogrids

Woven geotextile 

in PP

RF
ID

1,02 1,3 1,4

RF
CR

1,38 1,6 4

RF
D

1,1 1,3 1,3

F
S

1,0 1,0 1,0

RF 1,548 2,704 7,28

UTS (kN/m) 84,56 147,71 397,70

Table 5  Main ISO standard 

tests for geosynthetics

Properties ISO Standard

Tensile strength ISO 10319

Strain ISO 10319

Creep ISO 13431

Installation Damage ISO 13437

Long-term design ISO TR 20432

4

4  Example illustrating the use of 

geosynthetics in soil reinforcement 

to avoid internal stability failure
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L E G A L  A N D  M A N A G E M E N T

Working internationally in 2011
IN THE AFTERMATH OF the FIFA 2010 World Cup in South 

Africa, there has been a distinct, if not dramatic downturn in 

work for both consulting engineers and contractors. Order books 

have shrunk and staff  numbers have been reduced as the country 

seeks to return to normal, and to focus again on the delivery 

of infrastructure. It will, however, take some time for a fl ow of 

work to be achieved which will satisfy the needs of designers and 

contractors. A turnaround will not come early in 2011; there are 

many obstacles to delivery and bottlenecks in the system which 

must fi rst be overcome.

In these circumstances many organisations will now be 

considering the development of work opportunities outside 

South Africa. It may be a decision to go “over border” for the 

first time, or a decision to return to the international scene, 

having left it for various reasons. Either way, this will be a 

watershed decision, which will involve substantial investment 

in terms of money, manpower and resources for design prac-

titioners and/or construction contractors. The organisation 

taking the decision needs to get it right first time. This article 

offers some useful pointers.

WHAT TYPE OF WORK SHOULD ONE SEEK?
Working in a new territory carries with it all kinds of risk, 

and this needs to be minimised. Concerning type of work, 

it would be wise to “stick to one’s knitting” by seeking work 

of a type that one is familiar with and where one has sound 

experience. Avoid new ventures involving work of a type not 

done previously, for this can be fraught with risk. Doing work 

one knows well can be priced with more confidence, and can 

be more competitive.

WHERE SHOULD ONE FOCUS WHEN SEEKING WORK?
Where to go is often the fi rst question to be asked. Th is needs the 

most careful consideration, but there are three fundamental fac-

tors to be considered in deciding where to go.  

Firstly, the area must be “accessible”. Th is means accessible 

to the organisation in terms of travel and communications. 

Overseas, this focus should be in countries with easy scheduled 

airline connections from South Africa. On the African continent, 

focus should favour countries served by SA Airways. In addition, 

communications between South Africa and the country in ques-

tion should be well-established, in terms of technology (telecoms, 

internet, etc) and in terms of language. While the dominant lan-

guage may often be French or Portugese in Africa, one needs to 

check on the acceptability and usage of English. In principle this 

applies overseas as well.

Secondly, there must be good potential for the type of work 

being sought in both the short and long term. What drives the 

economy of the country being considered? What are the eco-

nomic development plans of the country? Will there be a long-

term demand for its commodities, its agricultural or manufac-

tured products? Is it investing heavily in infrastructure?  

Th irdly, and this is essential, the government of that country 

must be “stable”. Th is is a relative term, as a dictatorship can 
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Avoid Contracting Risks
outside South Africa

For the Designer, Contractor or Supplier, doing business 
outside South Africa is like setting off on a voyage of 
uncertainty.  It’s not for the faint-hearted, because of 
the many risks involved, especially in the legal arenas of 
consulting engineering and construction contracting.

Operating in South and Southern Africa, Europe and 
Australasia, Binnington Copeland and Associates have 
been advising clients for over 25 years of how to avoid 
the unending pitfalls in the consulting engineering and 
construction industries.

We provide a range of services from advice in tendering, 
contract award or negotiation, contract administration, 
correct documentation, to handling of claims and dispute 
resolution.

In support of these services, we also offer numerous 
training seminars, both public and in-house, on topics 
such as Contract Law, Liability and Risk, Forms of 
Contract, Delay, Disruption and Extension of Time, plus 
Dispute Avoidance and Resolution, and Construction 
Adjudication.

Use our services “a little” now, to save “a lot” later.

Binnington Copeland & Associates
57 1st Avenue, Linden, Johannesburg

Tel: +27 (0)11 888 6141  Email: ivor@bca.co.za
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be stable, while a democratically elected government may be 

unstable. A good pointer to stability will be the extent to which 

the country enjoys international lending or credit facilities, and 

where the country is positioned on one of the several “scales of 

corruption” which are circulating. In other words, the level of 

dependability that one will be paid, fairly and timeously, must be 

given high ranking.

DOES ONE NEED A LOCAL PRESENCE?
Th e answer must be in the affi  rmative. Th ere is no substitute for 

local knowledge if one is to be fully informed about the country 

being considered. Initial local representation need not be high-

profi le, especially to the small organisation going there. If pos-

sible, choose a representative (person or fi rm) who has high local 

credibility, good access to decision-makers and who is familiar 

with one’s business or type of work. Also, if possible, choose a 

local entity that is not already representing your competitors; 

seek one that can give more exclusivity in representing you. Try 

and provide some incentive regarding supply of information, or 

marketing activities or logistical support, possibly in the form 

of participation in execution of work awarded. Just as countries’ 

languages diff er, so do their legal systems, and it is, in addition, 

essential to take specialist advice from a practitioner familiar 

with the local system.

HOW DOES ONE IDENTIFY THOSE WORK OPPORTUNITIES?
This is the first “acid test” of success when entering a country 

to develop work opportunities. One needs to “trawl” the wa-

ters with as large a net as possible – for example, by scanning 

all relevant bulletins or publications for tenders being sought, 

by contacting relevant public sector departments and private 

sector organisations, by having discussions with one’s own 

clients who have international connections, by consultations 

with one’s banker and its branches in that country, through 

meetings with appropriate funding or aid organisations, and 

meetings with one or more of the specialist firms whose busi-

ness it is to assist South African firms to be informed of, or 

involved in, work beyond our borders.

GETTING STARTED 
If the South African organisation has successfully crossed the 

basic hurdles discussed in the four points above, it will be ready to 

start tendering and developing the opportunities identifi ed. Th is is 

where a specialist fi rm providing legal, commercial and contractual 

services to the engineering and construction industries, particularly 

with experience in the international arena, can play a major role. 

Complete success in working internationally is not only achieved 

by being in the right country at the right time. Nor is it achieved by 

winning tenders at an early stage. A hundred percent success will 

come only if the work (be it design or construction) tendered or ne-

gotiated for is executed in a profi table manner as planned for.

Sound advice from an experienced specialist fi rm’s interna-

tional division can be invaluable to the consultant or contractor 

working “over border” and should include the following:

a)  Scrutiny of the tender documentation or enquiry issued 

by the client body and carrying out a full risk assessment 

thereon – the pitfalls from ambiguous drafting, the risks 

placed by employer on contractor, the need for stating qualifi -

cations, assumptions or conditions, advice on levels of risk to 

be priced for, and alternative forms of security, if required. 

If the South African organisation has successfully crossed 

the basic hurdles, it will be ready to start tendering 

and developing the opportunities identified. This is 

where a specialist firm providing legal, commercial 

and contractual services to the engineering and 

construction industries, particularly with experience in 

the international arena, can play a major role. Complete 

success in working internationally is not only achieved 

by being in the right country at the right time. Nor is 

it achieved by winning tenders at an early stage. A 

hundred percent success will come only if the work (be 

it design or construction) tendered or negotiated for 

is executed in a profitable manner as planned for
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b)  Scrutiny of contract documents produced by the client, 

following tender award, to confirm that all conditions 

negotiated with, or accepted by the client, have been 

incorporated, including technical, commercial and fi-

nancial conditions. This step is often overlooked, and the 

legal “parol evidence” rule is often ignored, producing 

ongoing hardship for the contracting party over the life 

of the contract.

c)  In absence of contract documents provided by the client, 

the specialist firm should draft a contract on behalf of the 

successful tenderer and will assist him in negotiation with 

the client to achieve a workable contract.

d)  In execution of the contract, the specialist firm should 

advise the successful tenderer (now a contractor) with 

documentation he is obliged to produce for subcontracts, 

construction services, plant procurement, and similar, 

to ensure these reflect the contractor’s obligations to the 

client wherever applicable, and compatability of all docu-

ments with each other in the project. The specialist firm 

should be able to produce a family of documents in tem-

plate form if required.

e)  Inevitably, arising from the fact that each contract is 

unique and not a repetition, eventualities will always arise 

which are unforeseen or unexpected, but cause the con-

tractor to engage in additional work or require extra time 

or additional money. In short, there are claims on almost 

every contract to be made by the contractor. The specialist 

firm should be well versed in the formulation of claims in 

accordance with the conditions of the contract, done in a 

manner whereby they can be substantiated in all respects. 

Similarly claims on the contractor may arise for similar 

reasons. Here the specialist firm should have experience 

relevant to defending the claim, including its analysis and, 

if necessary, institute a counter claim.

f)  Disputes only arise from claims which remain unresolved 

between the parties. The specialist firm should provide 

inputs to the dispute resolution process on behalf of either 

party in the dispute, in compliance with the applicable 

rules for resolution of the dispute – whether they apply to 

mediation, adjudication, arbitration, or litigation.

g)  If not acting in this role, the specialist firm’s personnel 

should have the attributes and qualifications allowing 

them individually to act as mediator, adjudicator or arbi-

trator in the matter – provided the specialist firm has not 

been retained hitherto by either party in the task areas (a) 

to (f) above.

CONCLUSION
In conclusion, the post-contract award stage of the project 

will set the seal of success on the international activities of the 

designer or construction contractor. In international opera-

tions, it is far wiser to deal through one’s chosen specialist 

firm from the outset, rather than having to call in their help 

later on! 
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Developing the future South African engineering talent pool through 

Structured Mentoring
THE PHILOSOPHY OF mentoring has 

been around for several millennia and most 

of its original application seems to have 

been particularly popular in the preparation 

and development of royal heirs and military 

leaders, great philosophers and astrono-

mers, the engineering and architectural 

fi elds, various religious orders, and by gifted 

craftsmen in order to pass on their skills. 

Indeed, this diverse set of popular early ap-

plications of mentoring bears testimony to 

the fl exibility and robustness of mentoring 

as a means of eff ectively transferring appro-

priate skills, knowledge, behaviours, values 

and experience to the next generation.

Sadly, in our current millennium, 

mentoring often fails to deliver in the cor-

porate and public sector environments, 

due mainly to the fact that it is usually ap-

plied in an informal sense, with undefi ned 

or ambiguous expectations, and more 

often than not, involves either poorly con-

sidered or the inappropriate selection and 

pairing of mentors and mentees, without 

access to practical tools and technqiues.

A modern version of the age-old 

practice of mentoring has recently 

evolved in the technical and professional 

environments, often termed “Formal” or 

“Structured Mentoring”, which provides 

the ideal solution to some of the key chal-

lenges facing the engineering sector today, 

such as:

 ■ Attracting, developing and retaining 

excellent engineering talent

 ■ Supporting professional registration

 ■ Focusing continuing professional devel-

opment

 ■ Transferring scarce and critical engi-

neering skills and knowledge

 ■ Leveraging internal core technical 

capabilities and competencies for com-

petitive advantage

 ■ Eff ectively empowering and enabling 

transformation in the engineering 

sector.

In my own experience as a young 

Engineer-in-Training (EIT) in the 

early 1980s with Grinaker Concrete 

Construction on several major construc-

tion projects such as the Ellis Park Rugby 

Stadium, Ulco Cement Factory and 

Lethabo Power Station, our inspirational 

MD for much of my time there was a 

brilliant engineer, contractor and leader 

of people called Howard Jones, who went 

on to reach the highest echelons within 

the group. He encouraged all the EITs to 

spend as much time as possible asking 

the general foreman, section foreman and 

even the gang bosses and senior shut-

terhands, how to do practical temporary 

works designs and develop the most effi  -

cient ways of erecting complex formwork 

layouts, so that our designs and material 

take-off s became most cost-eff ective and 

safe in the shortest possible time (which 

was not available in any university text). 

Th is was a wonderful immersion in expe-

riential learning through mentoring and it 

accelerated our progression to becoming 

productive and profi table site engineers.

However, eff ective Structured 

Mentoring is far more than just a 

template-driven performance improve-

ment and ad hoc learning process. Over 

14 years of experience, as well as extensive 

international research, shows us that 

there are typically ten Critical Success 

Factors which need to work in a facili-

tated, inter-dependent and harmonious 

synergy. Examples of these include:

 ■ Executive team commitment and en-

gagement

 ■ Clear strategic purpose, expectations 

and deliverables

 ■ Carefully considered selection and 

pairing of mentors and mentees

 ■ Eff ective training of both mentors 

and mentees on practical knowledge 

transfer skills

 ■ Th e use of a structured program and 

proven methodology with tools and 

techniques.

BKS Engineering and Management, one of 

South Africa’s leading multi-disciplinary 

consultancies, are a wonderful example 

of how to implement and maintain an 

organisation-wide Structured Mentoring 

intervention in four major regions. 

Passionate CEO, Danai Magugumela, and 

group HR executive, Hilda Joiner, lead a 

group of Topmanco executives, business 

unit heads and senior technical directors 

who are actively engaged in an annual 

Structured Mentoring initiative aimed at 

accelerating and supporting professional 

registration and talent pool development, 

and they were runners-up in both the 

Best Mentoring Company category, as well 

as Best Mentor of the Year at the CESA 

Engineering Excellence Awards in 2010. 

And equally important, the 50 or so men-

tees each year participate in community-

focused developmental projects, which in 

turn adds value back into society and the 

development of a better South Africa.

It is, however, essential to recognise 

that not everyone can be a good mentor. 

Just because you can integrate an inverse 

hyperbolic function in Latin and solve all 

eleven of Einstein’s Field Equations during 

your lunch hour, it does not mean that 

you are an ideal mentor in terms of com-

petence and confi dence.

Indeed significant experience 

shows that there are typically seven Cs 

which are the key competencies and 

capabilities required for someone to 
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be a great mentor – some of these are 

Commitment, Credibility, Competence, 

and Capacity. Mentors should ideally be 

assessed and selected against an agreed 

Mentors Competency and Capability 

framework and should always be vol-

unteers (forced marriages yield little or 

no value and tend to destroy the future 

potential of other knowledge transfer 

initiatives). 

The cyclical nature of the boom-

and-bust South African construction 

environment means that we lose many 

engineers in the lean years to the con-

sulting, IT, and financial services and 

other more lucrative sectors, and then 

when the boom years make their wel-

come reappearance, we are once again 

thrust into a feeding frenzy for critical 

skills and knowledge to design and con-

struct spectacular stadiums, low-flying 

train runways, Harley-friendly highways 

and remotely situated international 

airports, etc – often requiring the 

importation of expensive international 

expertise, which then evaporates as 

soon as they pass through customs on 

their way home, with bonus in the bank. 

We should work together as an industry 

to ensure that all “ex pat” engineering 

expertise is formally engaged in “sus-

trainable” and measurable Structured 

Mentoring and Knowledge Transfer 

initiatives. A good example of this is 

the Bombardier maintenance company, 

which is part of the Gautrain consor-

tium where CEO, Neville Bosman, and 

Group HR Executive, Wian Kriel, pro-

actively lead a group of ex-pat specialists 

and senior engineers who are actively 

engaged in a Structured Mentoring and 

Knowledge Transfer program with a 

group of high-potential local mentees.

Ironically, although we as humans 

have evolved into the ultimate complex 

adaptive response system and thus reign 

supreme at the top of the food chain 

with a well-developed rational brain 

which gives us the power of reason 

and freedom of thought over all other 

living creatures, we somehow have an 

incredible ability to repeat expensive 

mistakes, lose and recreate the same 

knowledge assets over and over, create 

vast quantities of information with little 

or no contextual connection (knowl-

edge) and miscommunicate standard 

engineering procedures and practices to 

young graduates, who are often thrust 

into senior roles well before their time. 

This represents a huge operational and 

reputational risk to engineers and con-

tractors alike, but we often have little 

choice – or do we?

Structured Mentoring and the 

proven tools and techniques such as 

Knowledge Mapping, Sources of Learning, 

Retrospective Analysis, Intentional 

Story-Telling and other best practices 

techniques are available from leading 

training and development organisations 

and are practical, proven and cost-eff ec-

tive solutions to the engineering indus-

tries’ needs for eff ective and sustainable 

knowledge transfer and empowerment. 

Th e trick, however, is to pro-actively 

engage with the senior and experienced 

baby-boomer engineers before they 

either retire, or embark on their second-

life careers as independent consultants 

and expert fl y fi shermen. 
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Journalist: Knowledge Base

info@knowbase.co.za

M A R K E T  C O N T R I B U T I O N : 

I N F O R M A T I O N  T E C H N O L O G Y

Fast-tracked projects 
how 2010 has set the delivery benchmark
MEETING SERVICE DELIVERY dead-

lines according to tight specifi cations is 

the aim of every engineering project. 

Th is was especially true for the re-

stricted time frames and fast-tracked pro-

cesses leading up to the 2010 FIFA World 

Cup, with infrastructure investment in 

the air, rail and road transport networks 

boosting much-needed development.

Projects such as the Gautrain were 

fast-tracked – in this case into a period of 

40 months in its fi rst phase, compared to 

the fi ve to ten year time frame that is usual 

for construction of this size and nature.

INFRASTRUCTURE AND DEVELOPMENT
Whilst the momentum of construction 

leading up to 2010 is over, government 

spending on infrastructure is set to con-

tinue, with R846 billion earmarked for 

development programmes over the next 

ten to twenty years.

Th is is good news for professionals 

in the engineering and construction 

industries and welcome news for service 

delivery throughout South Africa.

Looking back to the much-praised ac-

celeration and delivery of projects that led 

to new stadiums, bridges, rail networks, 

airports, transport interchanges and public 

spaces, it is useful to ask what constraints 

were faced by some of South Africa’s 

engineers over and above the usual restric-

tions dictated by environmental impact 

assessments, existing infrastructure and 

congested urban traffi  c areas.

And how did technology facilitate in 

the capturing, analysis and integration of 

data into the legacy of 2010 projects?

GAUTRAIN  
As one of the largest design-and-build 

projects of its kind in South Africa, the 

Gautrain Rapid Rail Link (GRRL) was a 

pilot scheme in many respects. Its fast-

tracked development was allocated to 

two phases, with fi nal completion ear-

marked for March 2011.

HHO Africa in joint venture with 

Ingerop were appointed to do the 

preliminary and detailed design and 

construction monitoring phases for the 

Marlboro to OR Tambo International 

Airport, and Eeufees to Pretoria and 

Hatfield links.  

Th eir 40-month contract included 

work on the most technically complex 

sections in terms of space constraints, 

as the majority of the route had to be 

designed and built within a 12 metre 

wide and 8 metre deep cutting, bordered 

on the one side by residential and com-

mercial properties, and on the other by an 

operating South African Rail Commuters 

Corporation line (SARCC, now PRASA). 

What made the design of the linear 

works so challenging, was that they had 

to be fi tted in next to the SARCC line, all 

1

1  Gautrain fl yovers and viaducts in Pretoria
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within the existing rail reserve. In order 

to thread the GRRL through the existing 

urban infrastructure, 6,4 km of earth 

retaining walls, three viaducts, three 

rail-over-rail fl yovers and eighteen bridge 

structures were required. 

Donovan Hugo, Director and Project 

Manager at HHO Africa Consulting 

Engineers, says, "We used Civil Designer 

software for the rail and road align-

ments and to calculate the earthworks 

profiles. We also determined the details 

of the various types of earth retaining 

walls, as well as rail clearances. At most 

sections, there was only 200 mm clear-

ance. The surveyor on site also used 

Civil Designer. This made the inter-

change of alignment and designer files 

so much easier."

Th e unique aspect of the project was 

just-in-time construction, which required 

that HHO had access to software that 

maximised the benefi ts of time, cost and 

user interface advantages. 

Because of the shorter learning curve 

necessitated by the project, true integra-

tion capabilities were important for the 

designer to switch between diff erent 

elements of the design within a common 

framework and user interface, and share 

data between diff erent design modules 

without interruption.

But the added value of Civil Designer 

came down to the support provided and 

the peace of mind for the designer in 

knowing that there was someone to call 

with queries on specifi c project constraints 

when faced with delivery deadlines.

Knowledge Base, developers and sup-

pliers of Civil Designer and AllyCAD 

software, have built their reputation on 

providing onsite support that enables 

clients to directly interface with deve-

lopers and even customise the pro-

gramme to meet their objectives.

Donovan Hugo, Director and Project 

Manager at HHO Africa Consulting 

Engineers, has fi rst hand experience of 

this, having worked extensively on Civil 

Designer over the course of his career. 

Says Hugo, “Having this kind of support is 

absolutely amazing, it is unheard of in the 

industry.” 

Working closely with Knowledge Base 

to customise the alignment functions 

on Civil Designer, specifi cally for the 

Gautrain project, enabled Hugo to meet 

the challenges in working on the fi rst 

rapid transit system in the country.

NASREC DEVELOPMENT
Key to any well-designed software pro-

gram is its ability to allow the user to 

generate multiple ‘what if ’ scenarios. 

Th is allows the engineer and client to 

evaluate diff erent options and make 

well-informed recommendations and 

decisions. Adjustments become relatively 

simple without having to worry about the 

millions of calculations that are needed to 

adjust the basic design concept accurately 

for each scenario.

Th e more complex the project, the 

more important this functionality is. 

A case in point was the NASREC 2010 

Infrastructure Development, a fi ve-

phased project commissioned by the 

Johannesburg Development Agency 

(JDA) and funded by the National 

Department of Transport and the City of 

Johannesburg. 

Signifi cant upgrades, estimated at 

R180 million, saw the provision of a public 

transport hub and the extension of the 

Golden Highway by 2 km. In addition, a 

pedestrian bridge between the transport 

hub and the main entrance to Soccer City 

facilitated the movement of visitors to the 

stadium during the World Cup matches.

Leon Mbongwa, technologist at 

Goba Consulting Engineers, says, “We 

used Civil Designer for the earthworks 

2

3

2  Earthworks in progress at 

Soccer City in NASREC

3  Aerial view of the Koeberg Interchange
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modelling; the program also handled 

all the calculations and became a real 

time-saving asset when we had to up-

date any changes.” 

As the NASREC infrastructure was 

taking shape, PDNA (PD Naidoo & 

Associates) were working hard at creating 

the structure of the Soccer City Stadium 

from its calabash design concept.

SOCCER CITY
Hans Koorn, Director at PDNA (principal 

consulting structural engineers on the 

project) talks of the design challenges: 

“Take the 120 sloping façade columns as 

an example. Each column is 17 metres 

high and the top of the column is off set by 

6,5 metres from its base. Because gravity 

always works downwards, and engineers 

always like things to go in the same direc-

tion as gravity, we had to make sure that 

those forces come down to the base.”

According to Hans, every single pile 

position was set out with coordinates, 

using AllyCAD software, a draughting 

package developed and supplied by 

Knowledge Base. PDNA also used 

Knowledge Base's Civil Designer soft-

ware package for their civil engineering 

infrastructure work.

Mandy Koorn, who brought her skills 

and expertise to the draughting process 

for the Soccer City Stadium, says she 

must have produced 3 000 drawings and 

issued approximately 5 000 coordinates in 

AllyCAD. Th ese included the exact posi-

tion of every pile, as well as the setting out 

data of the geometry of the stadium.

Th e multi-disciplinary project dead-

lines and shortage of manpower in South 

Africa have necessitated the kind of 

integrated software that provides a multi-

disciplinary software suite, enabling 

engineers to access a variety of compat-

ible applications that operate on a single 

design platform.

KOEBERG INTERCHANGE
Cape Town’s Koeberg Interchange is 

another good example of where infra-

structure design software facilitated in 

speeding up the project. Th e scope of the 

project, divided into a two-part process, 

entailed the provision of additional 

traffi  c lanes along both N1 carriageways 

between Marine Drive and Sable Road 

Interchange, and the construction of two 

new third-level ramps – Ramp A, which 

carries traffi  c directly from the N1 to the 

M5, and Ramp B, taking traffi  c from the 

M5 to the N1. It also included the wid-

ening of the M5 Viaduct with two single-

span sections over the railway tracks and 

the realignment of the Salt River Canal, 

as well as provision for future BRT infra-

structure development on the N1.

Earmarked by the Western Cape 

Provincial government, and designed by 

HHO Africa Infrastructure Engineers, the 

Koeberg Interchange forms part of the na-

tional transport planning grid which links 

provinces and municipalities together in 

key projects throughout the country. 

Graeme Warrin, Director at HHO, 

says, “I used Civil Designer to come 

up with the vertical alignment and to 

produce a design that was geometrically 

sound. To do this I had to make sure that 

all the geometric parameters were satis-

fi ed. For an 80 km design speed I had to 

get all the constraints using maximum 

grades and the K values."

Accuracy in terms of analysis and 

calculation, seamless integration between 

diff erent design modules and all-round 

dependability are vital for the makings of 

a successful project.

QUALITY PUBLIC SPACES
According to Brendon Abrahams – 

founding member of BACE Consulting 

Engineers, whose company was respon-

sible for the upgrade of quality public 

spaces in the build up to the World Cup 

– having the right software was the most 

vital aspect in project delivery.

Th e rationale behind the provincial 

and national strategy to create dignifi ed 

public spaces, was to upgrade and con-

struct promenades, walkways, squares, 

boulevards and viewing points across the 

country’s cities – particularly at transport 

interchanges – in line with a focus on 

urban renewal to compensate for the his-

torical legacy of apartheid planning and 

development.

For Brendon it was important to use 

software that would fulfi l a number of 

criteria, such as ease of use, robustness, 

accuracy and fl exibility.

“We used Civil Designer from 

Knowledge Base to design all fi nal surface 

levels and to perform bulk earthworks 

calculations. With this software it was 

easy to generate contours and design new 

surface levels, making the calculations 

of quantities for tender purposes much 

faster than the conventional way. It was 

also used extensively in the construction 

period to confi rm quantities.

CAPE TOWN STATION FORECOURT
Th e R418-million project, known as the 

Cape Town Station 2010 Project, is one 

component of a longer-term upgrade and 

expansion project to transform the station 

into a retail and entertainment centre. 

Within the broader framework of 

the renewal of the Cape Town Central 

Business District, and the move towards 

establishing urban public spaces, the Cape 

Town Station precinct plays an important 

role in the economic life of the city. 

First constructed in the early 1960s 

in parallel with other foreshore and CBD 

developments, the Cape Town Station 

had largely remained undeveloped. Its 

transformation was a key element in the 

creation of the Fan Park and Transport 

Hub for the World Cup. 

Consulting engineers, Nelcor Civils, 

were responsible for the upgrade of the 

Station Forecourt, an area that comprises 

three open sections: 1) ‘Creative’ Cape 

Town space, 2) Station Square, and 3) 

Station Corner. Its upgrade was fast-

tracked for 2010 to enable visitors to pass 

through on their way to the stadiums.

Using Civil Designer for this project, 

Administrative Manager at Nelcor Civils, 

Dale Meyer, says: “We were able to carry 

out calculations and basic design work for 

Arcus Gibb, who also utilise the software, 

thereby allowing for seamless interchange 

of information. Th e benefi t of using Civil 

Designer is that it is very intuitive and 

fl exible, allowing you to control any func-

tion you want.”

SERVICE DELIVERY IN 2011 AND BEYOND
Th e fast-tracking and delivery of 2010 

World Cup projects showcased the skills 

and talents of South African engineers, 

architects and designers, as well as the 

host of other professionals responsible 

for making sure the infrastructure was in 

place to host a successful event, and be-

yond that to leave a vital legacy for future 

expansion and development.

Undoubtedly, the success of the 

projects rests on the skills of the people 

making sure that delivery happens. 

However, technology, too, has become 

a vital tool in the way in which challenges 

are transformed into manageable solu-

tions. With the advances of software, such 

as Civil Designer and AllyCAD, which 

increase productivity and simplify com-

plex tasks, the country’s infrastructure 

has been built and shaped in tangible and 

practical ways.  
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M A R K E T  C O N T R I B U T I O N : 

R E T A I N I N G  W A L L  T E C H N O L O G Y

New retaining wall 
technology launched in SA

Silvio Ferraris  

Managing Member

ReMaCon

silvio@remacon.co.za

INTRODUCTION
The history of building walls is cen-

turies old, as humans have been piling 

stone atop stone or, in the case of re-

taining walls, block on top of block, for 

thousands of years. Locally, indigenous 

tribes were using this dry-stone wall 

construction in southeastern Africa as 

early as 1350 to 1500 AD. 

As building technology has evolved 

over the centuries, retaining walls have 

become the modern-day solution to 

holding up a bank of earth no matter 

what you are building. Retainer walls 

have many and varied applications and 

are used in anything from the mining 

industry to road construction when 

making the grade approachable for a 

highway interchange. 

One of the greatest innovations in 

retaining wall architecture was the 

invention of the interlocking concrete 

block. However, while the interlocking 

block system has introduced advance-

ment, it has come with limitations, 

particularly when having to reinforce 

anything near vertically, and higher 

than six metres. With increased height 

and added weight came greater com-

plexity in the engineering. The develop-

ment of geogrid reinforcement mats was 

a revolutionary improvement in adding 

stabilising strength to the walls. 

GEOGRID REINFORCEMENT
A geogrid is a synthetic material that is 

generally characterised by woven bands 

of narrow elements to form a regular 

grid-like pattern with voids between the 

woven bands. It is the tensile strength 

of the woven bands and the open spaces 

that lend stabilising strength, and when 

used as part of a retaining wall, geogrid 

adds strength to the wall by integrating 

the fill material behind the wall with 

the structure of the wall itself. This in-

terlocked fill material and wall are then 

more resistant to movement, as the grid 

acts as an anchor for the retaining wall, 

inhibiting its ability to separate from 

the fill behind it.

1

1  TW1 block system facing, 

Fujairah Freeway, Dubai

2  Tensar geogrid placement , clamped 

between blocks with special connectors, 

in full compliance with SANS 207
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TW1 Retaining block wall, Licensed by Tensar International to ReMaCon for 87 degree 
slopes to heights exceeding 20m

TW1

PERFECTED TECHNOLOGY
Th e technologies of interlocking 

concrete blocks and geogrid systems 

have now been advanced by Kaytech 

Engineered Fabrics, who recently intro-

duced a new enhanced version of the 

standard interlocking concrete block. 

“Th e system is known as Tensartech 

TW1 Wall System and consists of pre-

cast concrete modular facing blocks 

in combination with Tensar geogrids, 

which reinforce the soil mass,” says Garth 

James, marketing director of Kaytech. 

James explains that the high ef-

fi ciency connection between facing unit 

and geogrid is a distinctive feature of 

the system, creating strong and durable, 

maintenance-free retaining wall struc-

tures. “It is due in most part to the geo-

grids that this method of retainment is so 

successful. For instance, retaining walls 

are an essential element of the modern 

highway system, because they are the pri-

mary structure used to accomplish abrupt 

grade changes,” says James.

GREATER HEIGHTS, TIME 
EFFICIENCY AND AESTHETIC APPEAL
Manie Troskie, CEO of Engineered 

Interlock Systems, says that the introduc-

tion of the TW1 system is revolutionary 

for three main reasons – fi rstly, one is 

able to achieve greater height due to 

the use of geogrids, secondly, it is a very 

time-effi  cient system, and thirdly, it has 

aesthetic appeal.  

A special TW1 link system option is 

available to allow a facing of masonry or 

brickwork to be tied to the structure to 

blend in with an adjacent structure or sur-

roundings. Retaining walls seldom func-

tion and seldom exist entirely by them-

selves. Th ey almost always are part of the 

greater landscape. Because they often 

constitute a large physical presence on the 

landscape, their design and relationship to 

the environment can greatly infl uence the 

aesthetic qualities of the surroundings.

Th e concrete blocks are locally manu-

factured by ReMaCon Products and are 

made to exacting standards and then 

2
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strapped onto pallets, ready for transport 

to the point of installation. All edges on 

the blocks are rounded to prevent chafi ng 

or cutting through the geogrids.  

A recent visit to the Tensar factory in 

Blackburn in the UK was very informative 

– the geogrids are thoroughly tested for 

long-term creep in four diff erent tempera-

ture-controlled laboratories. An additional 

laboratory conducts simulation testing, 

and another is used for ongoing R & D.

One major advantage that Tensar 

grids have over other available geogrids 

and geotextiles, is that the polyethylene 

uniaxial grids are punched and stretched 

from an extruded sheet of high-density 

polyethylene (HDPE), not woven, nor 

stitched, nor sonically or heat welded. 

What that means, is that the geogrids 

3

3  The new retaining wall technology 

provides resilient permanent retaining walls 

and bridge abutments which will perform 

for desigh lives of up to 120 years

ReMaCon is fi rst to gain SABS certifi cation on concrete retaining blocks
Concrete retaining blocks (CRBs) producer 

ReMaCon Products of Kempton Park, Gauteng, 

recently gained SA Bureau of Standards (SABS) 

certifi cation on its main products – the fi rst pro-

ducer of CRBs in South Africa to do so. 

The company views certifi cation on its 

products as important because it provides 

independent confi rmation of their effi  ciency and 

reliability in performing the functions for which 

they are designed. 

“It makes absolute sense for us to obtain 

the SABS certifi cation applicable to CRBs as we 

produce CRBs exclusively, unlike many other con-

crete block manufacturers who produce them 

along with a range of products used in other 

applications,” comments Silvio Ferraris, Managing 

Member of the company. 

The SABS standard for CRBs, SANS 508, was 

introduced in 2007. 

“As part of the certifi cation we are obliged to 

have the products tested periodically to ensure 

that they continue to conform to the standard. It 

requires that we test a sample of every produc-

tion run on each of the certifi ed products and 

maintain records of the tests,” Ferraris explains.   

“To make this practicable we have acquired 

the necessary test equipment to do the testing 

ourselves. In addition, the SABS conducts 

six-monthly audits at our site to check that we 

adhere to the quality management system that 

also has to be applied as part of the certifi cation 

requirements.”

The SABS certifi cations obtained apply to the 

company’s ReMblok 30, ReMRock 220, Terraforce 

L18, ScoopLoc SC30 and ScoopLoc SC50 blocks. 

ReMaCon has the biggest range of concrete 

retaining blocks in the country.

Ferraris says that a further important motiva-

tion behind gaining SABS certifi cation is that it 

provides advance proof to the relevant authori-

ties – and to the market – that the company and 

its products conform to most of the provisions of 

the upcoming Consumer Protection Act (CPA), 

which is due to be promulgated soon. 

“Among a variety of provisions contained in 

the Act, the major ones are those that require de-

tailed disclosure of information about products 

and services off ered by companies, including 

assurances on quality and safety,” he points out. 

“As much of this is already required in terms 

of our SABS certifi cations, we will already meet 

the provisions of the new Act by the time it 

comes into force, instead of having to scramble 

to comply with them at the eleventh hour. 

“We also meet additional requirements 

contained in the Act with regard to providing 

information, apart from what is covered by the 

SABS accreditations. Information is available on 

our website (www.remacon.co.za) and in our bro-

chures on all the essential characteristics of our 

products, including their technical specifi cations, 

usage and limitations, as well as generic instal-

lation instructions as contained in the Concrete 

Manufacturers Association’s literature (011 805 

6742 – main.cma@gmail.com).

 “The safety information we provide relates 

not only to the products themselves, but also 

to the design service that we off er for construc-

tion of CRB structures of above 1,4 m in height,” 

Ferraris concludes. 

 Silvio Ferraris of ReMaCon proudly displaying 

proof of SABS certifi cation on the company’s 

products



are monolithic, and that the intersecting 

nodes are an integral part of the grid, have 

much higher junction strength and are 

far less likely to pull apart under extreme 

stress, ensuring a safer homogeneously 

bound soil reinforced mass.

Th e highest single structure to date 

was built in the Arab states, and reached 

a height of 22 m at an angle of 86°. Th e 

highest multi-tier structure designed by 

Tensar was constructed to a height of 

60 m in 3 x 20 m high retaining wall lifts, 

all at an 87° slope per wall lift.

Tensar also off er their design service, 

for which they will produce fi nite element 

design analysis, that will also predict long-

term creep and movement, the reason 

for the 86° slope angle, as all geosynthetic 

grids and fabrics will creep under constant 

load in the long term, limiting movement 

of walls >70° slopes by +1°.

Unlike vertically (90°) installed con-

ventional reinforced concrete incremental 

panel systems, which are tied back with 

galvanised steel strips that typically 

require a “G5” classifi ed fi ll material, the 

TW1 retaining block wall with continuous 

soil-reinforced Tensar geogrids, can utilise 

poorer soil fi ll. In addition, the TW1 blocks 

only weigh approximately 26 kg and are 

therefore labour-intensive to install and 

do not require cranes to lift them into 

position. Th is all adds up to signifi cant 

monetary savings, and will in addition 

contribute to socio-economic upliftment 

by providing more unskilled jobs.

Th e system has the full British Board 

of Agrément (BBA) approval inspection 

testing certifi cation for “Reinforced Soil 

Retaining Walls and Bridge Abutments”. 

Th e Tensar TW1 retaining block wall 

system is the only one in South Africa 

that fully complies with SANS 207 

requirements, thus off ering design engi-

neers a structurally safe and more eco-

nomical alternative.

Together with the Tensar uniaxial 

geogrid reinforcement and easy-to-use 

connectors for high block connection 

strength, the system provides resilient 

permanent retaining walls and bridge 

abutments which will perform for design 

lives of up to 120 years. Th e geometry of 

the concrete facing blocks is simply dry-

laid and easily allows the creation of both 

internal and external curves. Corners, 

stairs and other features may also be 

easily detailed by simply cutting blocks on 

site with angle- or bench-grinders, much 

like cutting bricks on a building site, and 

the high pH associated with concrete 

blocks does not aff ect the durability and 

functionality of the uniaxial geogrid rein-

forcement during the life of the structure.

Design engineer Marco Pauselli of 

GAP Consulting says that this system is 

proving to be exceptional in terms of se-

curing steep faces and preventing falling 

debris, whatever the application. “Design 

should produce structures that are not 

only safe, but cost-eff ective for a set life 

span.”

 INFO

ReMaCon

011 393 5504

www.remacon.co.za

Kaytech Engineered Fabrics

031 717 2300

www.kaytech.co.za
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ESA helps keep Gautrain’s 
Rosebank Station parkade on track

Th e use of precast hollow core concrete 

slabs supplied by Elematic South Africa 

(ESA) has helped keep construction on 

track at the parkade for the Gautrain’s 

Rosebank Station, which is scheduled to 

be operational by March 2011. ESA sup-

plied and installed some 7 000 m2 of slabs 

for the suspended fl oors of the building, 

which is two storeys high and has a total 

area of approximately 12 000 m2. 

Construction on the parkade got off  

to a slightly later start (May 2009) than 

anticipated and the time saving which could 

be achieved by opting for installing precast 

slabs rather than casting them in situ was 

an advantage. Chris Maritz, contract man-

ager for the Bombela Civils Joint Venture at 

the Rosebank Station, explains that all car 

parks, including this one, were designed to 

have post-tensioned, in situ slabs for the sus-

pended fl oors. Because of the importance of 

keeping this particular project on schedule, 

however, precast slabs were used instead. 

Maritz says that one of the biggest 

advantages of installing a precast slab is 

that one has immediate access beneath 

the slab – there is no scaff olding in the 

way and no diffi  culty accessing the area 

while one waits to strip shuttering. Th is 

was especially advantageous in light of the 

space constraints on the confi ned site.

Neil Erwin, contracts manager at 

Liviero Civils – the main contractor on 

the project – agrees that the use of ESA’s 

precast slabs had defi nite time-saving 

advantages. “Th e product is very good 

and is ideal for multi-storey and fast-track 

projects,” he says, also expressing satisfac-

tion with the service received from ESA. 

ESA manufactures its hollow core 

concrete slabs at its ISO 9001 accredited 

facility on the East Rand and transports 

them to site, where an installation team 

ensures that they are correctly installed. 

Th e fact that the manufacturing process 

takes place in a controlled environment 

gives the client peace of mind about the 

quality of the product. Although the initial 

plan was to complete the main concrete 

frame structure and then install all the 

precast fl ooring, logistics on site resulted 

in the slabs being packed in sections as 

construction progressed. Nevertheless, the 

process went smoothly and quickly. 

Th e design process was not without a 

few technical challenges. Th e tolerances 

and levels in the cast-in-situ structures 

onto which the precast slabs had to be 

installed presented diffi  culties in some 

places. “Th e team worked closely with 

ESA’s design engineer, Charles van Wyk, 

and came up with some innovative solu-

tions to these challenges,” says Maritz, 

who believes that the decision to use a 

precast solution was a good one.

 INFO

Craig Webber

Elematic South Africa (Pty) Ltd 

011 423 2700  –  083 614 9848

craigw@elematicsa.co.za

 Using pre-stressed hollow core concrete slabs 

in lieu of cast in situ reinforced slabs reduced the 

construction time considerably



IN BRIEF

HR SOFTWARE DELIVERS 

FAR-REACHING BENEFITS

FOR SME COMPANIES AND STAFF

WITH HR SOFTWARE, COMPANIES can achieve far-reaching benefi ts by 

focusing on the outputs and information derived from the software 

rather than the inputs.

“Training, education, career-path and performance management 

are important and often critical to the individual,” says Pastel Payroll 

managing director Grant Lloyd. “Implementing HR software confi rms 

the employer’s equally serious commitment to these aspects of the 

employer-employee relationship.”

Any business that is taking on, paying and dismissing employees is 

practising Human Resource Management. 

“Our HR solution is easy to use, enables quick deployment, and provides 

a pathway for quick return on investment,” says Lloyd. “Our developers focus 

on simplicity and suitability for any type and size of business.” 

The outcome is that users do not need an HR degree to work with 

the software. Lloyd says it is easy to implement and control and it helps 

businesses to avoid costly CCMA cases and wrongful dismissals requiring 

compensation. It provides a formal employment contract template at 

no cost and enables all-important performance reviews to be easily and 

regularly conducted. A focus of the software design is to enable em-

ployers to manage, motivate and retain their most valuable employees.

Business, tax and labour legislation has changed considerably over 

the past decade and automated HR software ensures that employee dis-

putes and disciplinary actions are conducted and recorded completely 

in line with legislative requirements.   

The automated software simplifi es disciplinary procedures. It is able 

to process more than 60 typical disciplinary scenarios, each with its own 

off ence level, and indicate the required disciplinary procedure from 

verbal warning to dismissal stage. All relevant information is held in the 

system and can be easily accessed in preparation for any disciplinary 

hearing or CCMA dispute in the Labour Court.

Disciplinary actions have to be recorded to comply with employment 

legislation and the HR software enables employers to link any relevant 

document, whether it is a document scan, audio or video recording or 

photographic material, to an employee’s disciplinary record as evidence for 

any wrongful dismissal or other dispute under the Labour Relations Act and 

the CCMA.

Employee performance reviews are imperative, but can be very time-

consuming and diffi  cult to conduct. The software ensures that perform-

ance reviews are done correctly and accurately. Once the template has 

been set up it is easy to complete reviews of employees by selecting the 

appropriate review, loading the scorecard, entering the rating scores and 

printing the review for the employee and supervisor or manager to sign.  

There are standard HR forms and templates that can be printed for a 

range of HR processes. The software is also able to track company assets 

held and used by individual employees, such as company cell phones,  Grant Lloyd, MD of Softline Pastel Payroll
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laptops, vehicles and the like. The purchase date, original purchase price, 

replacement and disposal dates can be recorded, as well as whether the 

asset needs to be returned to the company on termination of employ-

ment. Photos or images of the equipment can also be linked and stored.

 INFO

Softline Pastel Payroll

Sumay Dippenaar 

011 304 4190

Sumay.Dippenaar@pastelpayroll.co.za

EGYPT RE-EQUIPS WITH HI-TECH SENSUS METERS 

EGYPT IS TO TAKE DELIVERY of 28 000 Sensus MeiStream bulk-water 

meters as part of a current upgrading of the nation’s water conserva-

tion and distribution systems. One of the most advanced meters in use 

worldwide, the Meistream delivers signifi cantly higher levels of accuracy 

over a wider fl ow range.

The meters are key components in a major renovation of water 

supply networks currently under way in Egypt and will be used for dis-

trict network management roles.

“Except in the Nile valley area, Egypt is facing major water con-

servation issues,” says Basil Bold, MD of Sensus Metering Systems SA. 

“It has to supply water to more than 80 million people, and it has 

estimated that figure could rise to 100 million in five years. To meet 

these challenges they have looked for the best meter in terms of 

metrology, strength and accuracy.”

The top-of-the-range Sensus Meistream-Plus units which Egypt has 

purchased are all pre-equipped for the easy installation of automatic 

meter reading (AMR). 

The meter – the fi rst Woltman meter capable of achieving a Class C 

accuracy standard – has already won high marks in South Africa for its 

reading accuracy from very low to very high wide fl ow ranges.

“Standard bulk water meters have specifi c advantages and disad-

vantages, which can lead to solutions based on compromise,” Bold says. 

“However, with the latest MeiStream, water utilities and municipalities 

have a meter which delivers the best solution for every application. In 

addition, its measuring inserts slip perfectly into the bodies of Sensus 

WP-Dynamic meters. This means users can upgrade easily to experience 

the benefi ts of MeiStream accuracy and durability.” 

The MeiStream Series replaces three former meter types, thanks to 

radically new-design bearings and hydraulics. The base version com-

bines the features of the standard WP and WS meters, and has been 

optimised for medium and high fl ow rates, but also covers the minimum 

fl ow rate of WS meters. 

“This is a key advantage of the meter for water suppliers,” says Bold. 

“Furthermore, the body length of the MeiStream allows it to be fi tted 

into all existing installations sites of WS, WP and single-jet meters.”

Both versions are also pre-equipped for upgrading to automatic 

meter-reading (AMR) systems. Sensus engineers have broken new 

ground with the MeiStream development, particularly in the new rotor 

design. The ball-shaped rotor hub is positioned in the water stream and 

1  The Sensus MeiStream bulk water meter

1



‘fl oats’ between the bearings in response to fl ow. The specifi c weight 

of the rotor is near zero in water and thus supports the ‘no friction’ prin-

ciple, known as ‘three dimensional rotor balancing.’

“The main advantage of this ingenious balancing act is that the rotor 

works without wear at very high fl ow rates, but also starts to turn at very 

low fl ow rates,” Bold explains. “Water suppliers using the new MeiStream 

will benefi t from extended accuracy over the longer period, as well as 

high wear resistance. The net eff ect is higher revenues as a result of the 

ability to measure very low fl ow rates.”

 INFO

Sensus Metering Systems

PO Box 3493, Rivonia, 2128

011 466 1680

AFRISAM LAUNCHES RANGE OF 

ECO-FRIENDLY READYMIX PRODUCTS 

Leading producer of cementitious materials, AfriSam, has cemented its 

position as southern Africa’s most eco-friendly construction materials 

group with the launch of a range of environmentally responsible ready-

mix concrete products to the greater Gauteng market. 

These Eco Readymix products are application-branded, fit-

for-purpose readymix concrete, which are specific to the needs of 

various construction requirements, including foundations, surface 

beds, suspended slabs, columns and retaining walls. 

The launch of the product range comes in the midst of a signifi cant 

growth in green building initiatives in South Africa, which require the 

use of more environmentally friendly construction materials. 

A signifi cant feature of AfriSam’s Eco Readymix is that the product’s 

carbon footprint is roughly half the world average. The reduction in 

the carbon dioxide emitted during the manufacturing of AfriSam’s Eco 

Readymix has been achieved through a signifi cant capital investment 

into more environmentally-friendly production processes. 

“Since 2004, AfriSam has invested in excess of R1 billion in upgrading 

its operations with initiatives such as minimising the use of non-renew-

able resources like coal, reducing dust emissions, improving energy ef-

fi ciencies, and introducing technology that has increased the company’s 

ability to produce composite cements,” says Mike McDonald, AfriSam 

cement product manager.

AfriSam has also successfully halved its readymix product carbon foot-

print by substituting clinker with alternative material such as slag and fl y ash. 

McDonald explains: “The production of clinker, which is the active 

ingredient of cement, is a very carbon-intensive process, largely due to the 

C0
2
 emitted during the calcination process of limestone. When clinker is 

replaced with a suitable alternative material, the amount of C0
2
 per ton of 

cement produced is reduced, resulting in a reduced carbon footprint. Using 

suitable cementitious materials like slag and fl y ash in our cement not only 

prevents them from being dumped but also ensures that they have a useful 

purpose giving our products the performance for which we are renowned 

and assisting us in reducing our carbon footprint.”

The launch of the Eco Readymix range is a natural progression 

for AfriSam and is part of a strategic environmental policy that was 
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1  All AfriSam products are put through rigorous tests in the 

company's Research and Development laboratories.
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introduced in 1994. The company, which is the industry leader in emis-

sion control and energy effi  ciency, was the fi rst cement producer to 

develop an environmental policy, which commits it to sustainable deve-

lopment and ensures that it complies with international best practice.

AfriSam’s Eco Readymix range complements its existing concrete 

product portfolio and off ers workability, rheology and strength-gain per-

formance options best suited for the nominated concrete applications. 

As well as reducing the carbon footprint, AfriSam has retained the 

high performance characteristics for which it is renowned in its new Eco 

Readymix range. It is also able to produce ultra-high performance Eco 

concretes with compressive strengths of 70 MPa.

The environmentally friendly product range is also competitively 

priced. “We have made a conscious eff ort to ensure that our eco-friendly 

products are competitively priced. Not only are we operating in a price-

sensitive environment, particularly in the construction industry, but we 

would also consider it irresponsible to extract a premium simply because 

the products are greener than any other on the market,” says Victor 

Bouguenon, AfriSam’s marketing manager.

 INFO

Victor Bouguenon

AfriSam

011 670 5520

www.afrisam.com

SMALL THINGS MAKE A BIG DIFFERENCE 

NANOTECHNOLOGY HAS FINALLY made the leap from the laboratory 

into the commercial environment, courtesy of a ground-breaking 

product from Nanoland South Africa.  Liquid Glass, recently 

launched into the local market, is over 500 times thinner than a 

human hair, and is able to provide an all-in-one asset protection 

solution with a wide variety of applications within the home and 

business environment. 

Liquid Glass is a revolutionary, environmentally-friendly surface-

coating solution that mimics protective coatings already present in 

nature. It places a completely invisible, protective and robust shield of 

silicon dioxide over the intended surface, without altering the appear-

ance or functionality of the surface. The layer that is formed cannot easily 

be penetrated by water, dirt or oil.

Liquid Glass can be applied to anything from glass to textiles, and 

its unique anti-microbial properties ensure that the spread of harmful 

germs is prevented, whilst its water and oil resistance renders surfaces 

almost entirely self-cleaning. 

This product represents a total revolution for hygiene in the home 

and offi  ce environment, protecting interior and exterior surfaces from 

germs, dampness, bacteria, mildew, rust and corrosion. All surfaces also 

become stain-proof and entirely heat-resistant up to a temperature of 

390°C. In addition, Liquid Glass is odourless and food safe. 

Dr Norman Maharaj, CEO of Nanoland South Africa, expressed 

excitement about the myriad applications, “Nanotechnology is 

changing the way we manage our environment, through the ap-

plication of a simple coating. This product can be applied to a broad 

spectrum of surfaces and entirely redefines the way we look at asset 

protection in the home and work place. Liquid Glass represents a 

fantastic value-add for companies looking to provide clients with a 

holistic service offering.”

The product price is negotiable, based on the nature and extent 

of the surfaces requiring treatment. All joint ventures and partnerships 

would be favourably considered.

 INFO

Nanoland

021 930 9375

info@nanolandsa.com
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1  Liquid Glass is a revolutionary, environmentally-friendly surface-

coating solution that places a completely invisible, protective and 

robust shield of silicon dioxide over the intended surface, without 

altering the appearance or functionality of the surface
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POLICY INTERVENTION REQUIRED TO ADDRESS 

ENERGY ACCESS IN SUB-SAHARAN AFRICA 

INCREASING ACCESS TO ENERGY is pivotal if the Millennium Development 

Goals (MDGs) are to be achieved and policy-makers must push for the inclu-

sion of an additional goal related to energy access. This is one of the main 

recommendations of a publication entitled Turning Science On: Improving 

Access to Energy in sub-Saharan Africa, that was launched at the opening 

ceremony of the Sixth Annual Meeting of the African Science Academy 

Development Initiative (ASADI) in the Western Cape on 8 November 2010.  

Access to energy in sub-Saharan Africa is the lowest in the world, 

even though Africa has signifi cant energy resources in the form of oil, 

gas, coal, hydro and renewable energy.  

Africa, and sub-Saharan Africa in particular, is characterised by 

some dramatic statistics: Some 585 million people, or approximately 

70 percent of the population, do not have access to electricity, while in 

some countries, such as the Democratic Republic of Congo, Malawi and 

Uganda, over 90 percent of the population have no access to electricity.

The entire installed power capacity in the region is 68 GW, compa-

rable to that of Spain and 10 percent of that of Latin America. If South 

Africa is excluded, installed capacity falls to only 28 GW. 

Adding to the dismal situation is the fact that up to a quarter of this 

capacity is unavailable due to poor maintenance, while growth in new 

power capacity is largely stagnant. Furthermore, projections of cur-

rent growth rates show that more people in sub-Saharan Africa will be 

without access to electricity in 2030 than there were in 2006 because of 

relatively greater population growth rates. 

The book calls on policy-makers in Africa to address access to modern 

energy services, since energy is central to most aspects of human welfare, 

including access to water, agricultural productivity, health care, education, 

job creation, climate change and environmental sustainability. 

“By addressing access to modern energy services, policy-makers can 

prevent thousands of deaths in their country, alleviate poverty, improve 

education and contribute to the achievement of the MDGs.” 

The publication highlights four areas where policy intervention is 

required to improve access to electricity in sub-Saharan Africa. 

State-owned power utilities are still dominant in the region and 

there is an urgent need for them to undergo governance reform as they 

are not performing well. Increasing private sector investment in the 

power sector is also vital. There are more than 40 Independent Power 

Producers (IPPs) across Africa that produce a total of 8 000 MW of power. 

Further small IPPs must be encouraged to connect to the grid.  

The most eff ective way to increase electrifi cation is to connect 

densely populated urban areas fi rst and then rural growth centres where 

demand is expected to increase. In these areas national grid electrifi cation 

tends to be more eff ective and less expensive than off -grid or mini-grid 

systems that often use other technologies. Mini-grids are more cost eff ec-

tive in remote rural areas which are far away from the nearest grid points. 

Expanded regional electricity trade, in which electricity is generated 

in countries with relatively low costs of production from large hydro, gas 

and geothermal schemes, and transmitted to countries where power is 

more expensive, would expand access to electricity.
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The publication focuses specifi cally on the seven ASADI countries 

(Cameroon, Ghana, Kenya, Nigeria, Senegal, South Africa and Uganda), 

as well as three southern African countries (Mauritius, Mozambique 

and Zimbabwe) that were included as part of an academy develop-

ment initiative of ASSAf (Academy of Science of South Africa).

 INFO

The full publication is available on the ASSAf website (www.assaf.org.za)

GROWING DEMAND FOR 

FUTUREHOUSE BUILDING SYSTEMS 

IKHAYA FUTUREHOUSE SYSTEMS, specialists in environmentally-friendly 

building systems, is geared to meet growing demand for the company’s 

thermally insulating walling panels.

“The Futurehouse building system, which encompasses lightweight 

panels, with excellent thermal insulation and moisture penetration 

protection, has gained popularity for use in projects that include indus-

trial buildings, security walls and residential construction,” says Craig 

Paton-Ash of Ikhaya Futurehouse Systems. “The new manufacturing 

plant will increase production capacity and enable the fabrication of 

panels up to six metres in length.

“The Futurehouse system utilises expanded polystyrene systems 

(EPS) to provide building products that withstand the eff ects of rising 

building, electricity and labour costs. With the promulgation of new 

energy effi  cient legislation (SANS204) expanded polystyrene now plays a 

much greater role in the South African building environment.

“This system has gained popularity in the local building sector be-

cause these panels are quick and easy to build with, even with untrained 

labour. Transportation to site is eff ortless as the panels are not heavy 

and can be fl at-packed. This system is enhanced with wall plaster, giving 

the feeling and appearance of a solid concrete wall. The high-strength 

Futurehouse system, which is safe to use, is also cost-competitive com-

pared with traditional brickwork.”

The Futurehouse system has approval from relevant building au-

thorities in South Africa, including Agrément and the NHBRC. 

Ikhaya Futurehouse off ers support services which include panelisa-

tion and costing of building designs, on-site tuition, training manuals 

and access to builders who are profi cient with this system. Ancillary 

plaster products and components are also available, as well as spray 

plastering technology to accelerate the building process.

 INFO

Craig Paton-Ash

Ikhaya Futurehouse Systems

012 653 0095

info@futurehouse.co.za 

CONCRETE BLOCK PAVING – 

PROPER PLANNING SAVES MILLIONS 

IT IS AN UNFORTUNATE TRUTH that there are too many failures in the 

concrete block paving (CBP) industry. Poor design and detailing, inad-

equate specifying and poor execution are the main factors that con-

tribute to project failures which occur with regular monotony.

Independent paving consultant, John Cairns of JC Paving Consulting, 

says he spends far more time arbitrating on and establishing why CBP 

projects have failed rather than ensuring that they perform as they are 

supposed to from the outset. 

“I would far rather get involved in CBP projects upfront, acting as an 

interface between the designer, the paving contractor and the client, 

because this saves money for everyone, certainly over the long term.” 

Cairns says the most common cause of paving failure results from 

insuffi  cient or badly designed drainage and inadequate earthworks. Very 

rarely are the paving blocks themselves to blame.

“Paving contractors often work under extreme pressure, espe-

cially on the larger projects, and they are often left to get on with the 

job without any input from design engineers or paving consultants. 

Moreover, paving work is usually executed as a project nears completion. 

Given that the completion date is always established at the outset and is 

1  and 2  Ikhaya Futurehouse’s environmentally friendly building system, 

which encompasses lightweight panels, with excellent thermal insulation and 

moisture penetration protection, has gained popularity for use in projects 

that include industrial buildings, security walls and residential construction
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non-negotiable, the time allotted for the paving work is often cut by as 

much as half in the mad scramble to meet the deadline. As a result short 

cuts, such as the exclusion of a sub-base layer or a drainage pipe, are 

taken, the negative and expensive consequences only emerging further 

down the line.

“Sometimes the contractor is obliged to begin paving before the 

kerbing has been installed and this allows for movement which destabi-

lises the whole structure.” 

Cairns adds that there are three important elements in the drainage 

of conventionally paved surfaces – the correct falls (slopes), the surface 

drainage and the sub-surface drainage. Any water which seeps into the 

bedding layer must be properly drained. If not the whole structure is 

destabilised. 

He says that base layer design varies substantially depending on the 

applications. 

“Traffi  c loading and ground conditions determine base layer thick-

nesses and there are nine diff erent grades of base materials, some of 

which must be stabilised with cement. Ideally speaking, ground condi-

tions should be tested for hardness before CBP design commences.”

Cairns observes that the installation of permeable concrete block 

paving (PCBP), which diff ers from conventional paving in that water 

infi ltration beneath the paved surface is integral to the design, is equally 

prone to failure if not handled correctly. He notes that although PCBP 

was only introduced to  South Africa in 2007, several projects have failed, 

mainly due to incorrect design specifi cations.

Cairns is the former director of the Concrete Manufacturers Association 

(CMA) and a former sales and marketing director of Grinaker Precast. He has 

a BSc Civil Engineering from the University of Nottingham in the UK and 
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1   Dr Brian Shackel (left), Australia’s world-renowned concrete block paving 

expert seen here with local and international paving expert, John Cairns, 

during a series of seminars on permeable concrete block paving given by them 

on behalf of the Concrete Manufacturers Association (CMA) in October 2010
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PROKON celebrates it’s 21st year in the Engineering industry in 2010. The company prides 

itself on being a preferred technology solution provider. Our current software offering 

focuses on all aspects of design from Structural Analysis to detailed documentation. Along 

with PROKON’S Structural Analysis and Design suite, the company is also a reseller for 

Dell and Canon Products. PROKON links bi-directionally into leading digital design software 

from Autodesk as well as with Tekla Structures. We also provide SAICE, SAIA and SACAP 

accredited training for PROKON and Autodesk software.

As an Autodesk Gold Partner, PROKON is not only able to provide all digital design 

solutions in the Build industry but also specialise in complete implementation and rollout 

plans for small, medium and large enterprises. The PROKON Build division has received 

the Autodesk Best Sales award for FY10 in the AEC space (Architecture, Engineering and 

Construction) as well as the Autodesk Best Technical award for FY10. Solution providers for 

Architects, Structural, Civil and Mechanical Engineers.



has been involved in the design and installation of many CBP projects. He 

is also a member of the International Small Element Paving Technologists 

(SEPT), an international forum for the exchange of ideas, the initiation of 

research into and the review of standards on CBP and PCBP technology. 

During his tenure with the CMA he was involved in the development of 

standards for the design of CBP systems, the new CBP manufacturing 

standards SANS 1058, and in the laying standard SANS 1200 MJ.

 INFO

John Cairns

JC Paving Consulting

011 431 0727 – 079 884 7986

INNOVATIVE SAUSAGE PACKAGING FOR 

NEW a.b.e. ECO-FRIENDLY PRODUCT  

PAINTERS MATE, ONE OF the new Geocel DIY products now being distrib-

uted in South Africa by a.b.e. Construction Chemicals, features an innova-

tive environmentally friendly packaging solution for landfi ll problems. 

With hundreds of thousands of empty plastic cartridges ending up in 

landfi lls that are already fi lling up alarmingly fast, the sausage packaging 

of Geocel’s Painters Mate acrylic fi ller has been welcomed in the UK where 

Geocel is based. Shortage of landfi ll space is a major problem in Britain 

and landfi ll taxes are soaring and expected to rise even further in future. 

Elrene Smuts, brand coordinator for a.b.e., says Painters Mate sausage 

packs are dispensed by a skeleton gun after being inserted into a patented 

Geocel ecoseal sleeve. “When the sausage is empty, it becomes a fl at 

disposable entity, eight times smaller in volume than a plastic cartridge 

containing the same volume. Furthermore, the used ecoseal ‘slugs’ are 

60% lighter than plastic cartridges would have been,” Smuts explains. 

The ecoseal sleeves, which are sold in boxes of 12, can be used 

around 75 times before a replacement is necessary. 

“In the UK, contractors using the Geocel ecoseal sausage packaging 

have won industry praise because of their clear commitment to envi-

ronmental preservation,” she adds. “With green, sustainable living now 

being an obsession with many South Africans, our market will welcome 

the new ecoseal packaging which also substantially reduces wastage as 

it is easy to dispense even the last drop of fi ller out of the slugs.”

Geocel Painters Mate can be used indoors and outdoors for doors 

and window frames, skirting boards, ceilings, walls, architraves and plas-

terboards. Its many benefi ts include high fl exibility that resists cracking, 

and it contains a fungicide component that prevents mould growth. 

Painters Mate can be overpainted within an hour, requires no sanding, 

and can be used to fi ll hairline cracks. 

a.b.e. Construction Chemicals has grown over the past 71 years to 

become one of South Africa’s leading suppliers of specialised construc-

tion products to the building, civil engineering and building mainte-

nance industries, as well as to the DIY market.

 INFO

Elrene Smuts

011 306 9000

www.abe.co.za

BUILDING BIG DREAMS 

THE SANDPIT IS TACKLING CRIME and unemployment with a unique 

skills-building initiative.

David Dworcan, local businessman and MD of the building supplies 

company, The Sandpit, is taking to heart the old saying, “Give a man a 

fi sh and you have fed him for today; teach a man how to fi sh and he can 

feed himself for the rest of his life.” 

Inspired by his father giving the employees on his brick manufac-

turing farm a section of land to grow produce on, thereby enabling them 

to empower their families and bring in a secondary income, Dworcan too 

has decided to give back to the communities that support his business by 

tackling the skills shortage in the construction industry head on.

The Sandpit School of Technical Building, to be set up by Dworcan 

by the end of 2011, aims to serve two main functions: fi rst, to train 

people in the community and empower them with useful building 

skills and, second, to uplift the community and help alleviate crime in 

the area. The fi rst school will operate from the Vosloorus branch of The 

Sandpit, and it is envisaged that other schools will follow in Thembisa 

and Soweto.

“The idea behind the school is that we will bring people in from the 

communities that we service and train them in the fundamental skills 

of the building trade,” David explains. “By fundamental skills I’m talking 

about plastering, bricklaying, plumbing, roofi ng – you name it.”
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2   The paved surface on the roof of Century City in Cape Town, one of the 

successful concrete block paving projects on which John Cairns has consulted

1   Painters Mate, a Geocel product now being distributed in South 

Africa by a.b.e. Construction Chemicals, features an innovative 

environmentally friendly sausage packaging solution to landfill problems
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Dworcan, who has been in the building industry for years and is a 

member of the executive committee of the Gauteng Master Builders 

Association (GMBA), says that too often one sees institutions and 

building companies coming into a certain area and bringing their 

own teams with them (often from overseas). Through the School of 

Technical Building, and through his contacts from the GMBA, Dworcan 

envisages his role as that of a middle man between the people he 

has trained at the school and the big building companies and their 

upcoming projects.

Even though The Sandpit School of Technical Building will be a 

non-profi t initiative that will rely on corporate funding and sponsor-

ship, it will ‘cost’ Dworcan in terms of time – time that he says he is 

more than willing to spend.

“I’m very passionate about skills development in this country, and 

the development of people. I believe there are certain role-players in this 

country that have a duty to perform. Every step counts. Maybe we’ll only 

employ 100 people a year, but that is better than sitting back, putting 

our feet on the table, and saying ‘let other people do it’.”

Dworcan fi rmly believes that the biggest gift you can give 

someone is a sense of self-esteem and self-worth. Empowering people 

with skills will not only be to the benefi t of the building and construc-

tion industry as a whole, but will also start to tackle the unemployment 

crisis in South Africa.

Ideally, once the Technical School of Building is up and running, 

Dworcan envisages people phoning the school and saying how many 

plasterers or electricians, for example, they need for a job. And while he 

emphasises that the school will not be able to guarantee employment 

to everyone who trains there, what they can guarantee is that attendees 

will walk out with a certifi cation that they are skilled and employable.

 INFO

David Dworcan

MD: The Sandpit

011 622 2760

david@sandpit.co.za

www.sandpit.co.za
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ENGINEERING

PLANT

TOLCON

A Murray & Roberts Company

Concor House, 13 Church Street Extention, Crown Industria
Telephone (011) 495 2222 Facsimile (011) 495 2470

Website: www.concor.co.za

CIVILS

ROADS & EARTHWORKS

OPENCAST MINING

The Concor Group has a proven track record of service,
delivery, quality and reliability. We offer a range of engineering
and contracting services which include civils, roads and
earthworks, engineering, transport infrastructure management
and open cast mining. However, at the end of the day, we know
there is only one sure winner.
You the customer.

Choose a Concor company, a company you can trust.

Designed by Atomic Design Studio. Tel: (011) 422-1949Produced by Coralynne & Associates

1   David Dworcan, MD of The Sandpit, is hoping to set up The Sandpit 

School of Technical Building to help alleviate unemployment and lessen crime

1
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Group Head Office +27 12 481 3800
Email: info@velavke.co.za
Website: www.velavke.co.za
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Vela VKE is a truly South African, multi-disciplinary,
consulting engineering company committed

to transformation.

As we continue to build on over sixty years of
experience, our expertise and innovation

remain globally recognised.

Creating infrastructure for over 60 years

Vela VKE Board: left to right: Viwe Qegu, Arthur Taute, Mathews Phosa,
Dave Gertzen, Tom Marshall, George Munyai, Job Mokgoro, Mothupi Malaka

TOP INTERNATIONAL HONOURS FOR 

SA CONCRETE PAVING DOYEN 

Louis Marais, former Cement & Concrete Institute (C&CI) concrete 

paving specialist who was largely instrumental in the development of 

concrete paving and roads in South Africa, has been awarded Honorary 

Membership of the International Society for Concrete Pavements. 

The honour was bestowed on Marais at the EUPAVE 11th 

International Symposium on Concrete Roads 2010 in Seville, Spain, 

towards the end of last year. Marais joined the Portland Cement Institute 

(PCI), the forerunner of the C&CI, in 1965 as Roads Engineer at a time when 

South Africa had only a few light-duty concrete roads that had been built in 

the 1920s to the 1940s.

After extensive study tours abroad, he purchased a small side-form 

paver to construct demonstration projects to showcase modern con-

crete paving technology to local engineers and contractors. His fi rst suc-

cess was the construction of 26 km of modern concrete freeway outside 

Cape Town in 1968. 

He worked tirelessly with the Department of Transport to develop 

design methods and specifi cations for concrete pavements and was 

responsible for the fact that a large number of freeway projects were con-

structed in concrete between the 1970s and 1990s. 

Marais was actively involved with early ground-breaking research, 

together with Brian Shackel, into the development of concrete block 

paving at the CSIR using an early version of the South African Heavy 

Vehicle Simulator (HVS).

He was co-author of the book, Concrete Industrial Floors on the Ground, 

which has become the essential guide on the topic in South Africa, and 

has authored over 50 papers and articles on concrete pavements during 

his career spanning 30 years at the Institute, and published 15 books and 

several booklets on concrete paving.

 INFO

Hanlie Turner

011 315 0300

www.cnci.org.za

1   Louis Marais, pioneering former C&CI Roads Engineer, addresses 

EUPAVE in Seville, Spain, where he was made an Honorary Member 

of the International Society for Concrete Pavements

1
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Van Stadens Weir and Dam to become 
fi rst SAICE historic engineering landmark
SAICE HAS DECIDED to institute a 

series of engineering landmarks to cele-

brate civil engineering works of historic 

signifi cance. Th ese works should gene-

rally still be in existence, should be over 

100 years old, and should have made a 

notable contribution to the welfare and 

economy of a community. Th e purpose 

of these awards is to publicise engineers 

and their achievements, and to encourage 

preservation of these historic projects. 

Th e awards follow the pattern and cri-

teria of the American Society of Civil 

Engineers' International Landmarks – the 

Woodhead Dam on Table Mountain was 

granted this status in 2008. [See Civil 

Engineering Vol 16 (10) October 2008.] 

After considering various projects the 

History and Heritage Panel of SAICE 

decided to make the fi rst of these awards 

to the Van Stadens Weir and Dam outside 

Port Elizabeth.

A RECURRING PROBLEM IN ALGOA BAY
Port Elizabeth has suff ered from an un-

reliable water supply from its founding in 

1820. After private suppliers made various 

attempts to serve the town from wells and 

springs, the Town Council decided to de-

velop a source on the Van Stadens River.

Th e Colonial Hydraulic Engineer, John 

Gamble MICE, identifi ed a site for a weir 

in 1877 and appointed 26-year old John 

Hamilton Wicksteed AMICE as Resident 

Engineer. Under his meticulous direc-

tion, and in diffi  cult conditions, the weir 

was completed and a 47 km long pipeline 

laid to Port Elizabeth. Th ere were great 

celebrations in the town when the scheme 

was offi  cially opened in June 1881.

By 1890 it was apparent that a dam 

would be necessary to store water for 

those times when the fl ow of the river 

would be insuffi  cient to meet the demand. 

Th omas Stewart MICE, who had re-

cently established the fi rst South African 

consulting engineering practice in Cape 

Town, was appointed to design the dam, 

intake and fi ltration plant, and to arrange 

to build the works. Th e complex was com-

pleted in 1893.

Th e supply to Port Elizabeth was 

improved by installing a pumping sta-

tion in 1898. Th e dam is 50 ft (15 m) 

high and holds 30 million gallons (about 

136 000 kilolitres). Th e entire scheme was 

one of the fi rst major properly engineered 

water supply projects in South Africa and 

the dam is one of the fi rst major such con-

structions in the country.

Th e full story of the Van Stadens 

Waterworks complex will appear in the 

April 2011 edition of Civil Engineering.

Th e plaque recording the award will 

be unveiled and presented to the Mayor of 

the Nelson Mandela Bay Municipality by 

Seetella Makhetha, SAICE 2011 President, 

at a ceremony on 1 March.

INVITATION TO NOMINATE HISTORIC 
ENGINEERING LANDMARKS
SAICE members are invited to nominate 

Southern African engineering works for 

consideration as Historic Engineering 

Landmarks. Projects should comply 

with the following:

 ■ They should be approxi-

mately 100 years old.

 ■ They should originally have made 

a significant contribution to con-

temporary infrastructure.

 ■ They should still be in exist-

ence and preferably per-

forming a useful purpose.

 ■ They should be reasonably ac-

cessible to the public.

 ■ They should have their history, 

including personalities involved, reli-

ably recorded in reasonable detail.

Nominations with a brief description 

and motivation should be sent to Marie 

Ashpole (marie@saice.org.za). It is not 

necesssary to include all the above infor-

mation at the time of nomination. Th ere is 

no time limit for submissions. 

 The Van Stadens Dam near Port Elizabeth 

around 1905



72  Civil Engineering | January/February 2011 

New SAICE 
Fellows
Andrew Baird founded Engineering 

Contract Strategies (ECS) in 1993 to 

provide independent professional services 

and training on contracts to all sectors 

of the engineering and construction 

industry. His career includes senior ap-

pointments for client, consultant, con-

tractor and supplier. Andrew, a Fellow 

of the Institution of Civil Engineers 

in London (ICE), is the only non-UK 

member of the NEC Drafting Panel for 

the ICE, and serves on the committee of 

the SAICE Joint Civils Division. He has 

presented papers at conferences in many 

parts of the world.

Renato Gollino has been registered with 

ECSA as a Professional Engineer since 

1979. He is a member of the American 

Society of Civil Engineers and is reg-

istered with the International Society 

of Professional Engineers. He is also a 

registered Professional Construction 

Manager with SACPCMP and has been 

a member of SAICE since 1974. Renato 

was instrumental in the success of both 

the Uncle Charlies Interchange and the 

Tom Jones jacked railway bridge (both 

projects received SAICE awards). He 

has extensive hands-on site experience 

and has made a significantly meaningful 

impact on numerous projects. In addi-

tion, he has some five years’ experience 

in project management and engineering 

management mainly in mining and 

mineral projects.

Piet Heyns is Past Head of the 

Department of Water Affairs in 

Namibia and presently a water 

consultant. He obtained degrees in 

Science and Water Engineering from 

the University of Stellenbosch, and 

served in five water commissions 

on the border rivers of Namibia. He 

chaired the Water Resources Technical 

Committee of the Southern African 

Development Community, and was a 

member of the World Bank Advisory 

Group on Water Resource Management 

in Africa and the first Steering 

Committee of the Global Water 

Partnership. He is also a member of 

the Rosenberg Forum on International 

Water Policy and an Associate of 

the Desert Research Foundation of 

Namibia. Piet has published more than 

20 papers, wrote numerous articles, 

made contributions to several books on 

water matters and edited publications. 

He is married to Annalize and has a son 

and two daughters.

Debbie Hogan graduated with a BSc Eng 

in Civil Engineering from the University 

of Natal, Durban, in 1981. She worked 

at NRIO, CSIR for two years, before 

joining a contracting company for a 

further three years. In 1986 she joined 

Ninham Shand Consulting Engineers, 

now Aurecon, where she obtained the 

position of Principal Engineer. In 1997 

she joined the Department of Civil 

Engineering at the PE Technikon, now 

the Nelson Mandela Metropolitan 

University (NMMU), where she became 

the Head of Department. She obtained 

her MSc Engineering (Civil) from UCT 

in 2007. Debbie has relocated to New 

Zealand, where she is the Academic 

Leader of the Bachelor of Engineering 

Technology at Wintec. 

Alain Jacquet attended St John’s College, 

Houghton, and graduated from the 

University of the Witwatersrand in 

1988. He has worked in both the con-

tracting and consulting sides of the 

industry. His contracting days involved 

three major water tunnels in KwaZulu-

Natal, and rehabilitated and built roads 

in Mozambique and Botswana. In 1998, 

he joined Soderlund & Schutte, starting 

off his consulting career with the im-

plementation of Targeted Procurement. 

He became a Director of Soderlund & 

Schutte in 1999, and has since been 

involved in procurement documenta-

tion, systems and practices and in 

implementing these within many public 

sector organisations. He has focused on 

the development of small businesses, 

and has been responsible for the de-

velopment of the professional registra-

tion of Construction Mentors at the 

SACPCMP. His involvement with the 

CIDB extends to its earliest days as one 

of those responsible for the Contractor 

Registration criteria, and has continued 

in his support in drafting best practices, 

procurement documentation and im-

plementation systems. In 2003 he estab-

lished SABEeX (Pty) Ltd, together with 

Andrew Baird and Ron Watermeyer, 

and developed the Electronic Document 

Compiler, to make drafting of procure-

ment documentation as easy as filling 

in the blanks. He is also registered 

as Chartered Engineer, Professional 

Construction Manager, and Professional 

Construction Project Manager. Alain 

has been deeply involved in the affairs 

of SAICE since 2004, first as Secretary 

to the Procurement and Delivery 

Management Panel, and more recently 

as both member of the Construction 

and Procurement Delivery Management 

Division, and Secretary of the SAICE 

Joint Civils  Division.

 Andrew Baird  Renato Gollino  Piet Heyns 
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Mike Lomas holds degrees in Civil and 

Structural Engineering, and Water 

Management, and studied Business 

Leadership at Stanford University. He has 

been involved in the design of structures 

and the construction of major projects 

both locally and internationally in the 

public and private sectors. He joined 

Group Five and held leadership positions 

in various business streams, culminating 

in his appointment as CEO, a position he 

held for 10 years. Mike is the ICE Council 

Member for the MEA region, serves on 

the SANRAL Contracts Committee and 

Chairs a Construction Group.

Sundran Naicker graduated in civil engi-

neering from the University of Natal 

in 1997, and specialises in roads and 

transportation. His experience ranges 

between municipal roads projects, and 

national and international roads projects. 

He has also been extensively involved 

in various traffi  c and transportation 

studies. Sundran is a past chairman 

and current committee member of the 

SAICE Transportation Division, and 

has also had exposure and involvement 

with the SAICE Education and Training 

programme through the Transportation 

Division. He is also a member of 

Consulting Engineers South Africa 

(CESA). Until 2002 Sundran worked for 

 Debbie Hogan  Alain Jacquet  Mike Lomas  Sundran Naicker
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SNA Civil and Development Engineers 

before he joined Nyeleti Consulting. He is 

currently Offi  ce Manager of Nyeleti’s head 

offi  ce in Pretoria and Director in charge of 

the Bloemfontein offi  ce.

Mark Obree graduated from the University 

of Cape Town in 1976 with a BSc 

Eng degree awarded with First Class 

Honours. After two years of military 

service with the SA Navy he worked for 

the (then) SA Railways in Cape Town 

and completed a GDE at UCT. He then 

relocated to Blantyre, Malawi, where he 

gained valuable consulting experience 

on a wide range of civil and structural 

projects. On returning to Cape Town in 

1988 he worked for Knight Piesold for a 

few years before joining the Cape Town 

Municipality to focus on storm water 

management. He played a leading role 

in the establishment of the Catchment, 

Storm Water and River Management 

Department and headed the unit until 

2005. Since then he has practised as an 

independent consulting engineer based 

in Cape Town.

Malcolm Pautz is employed by Nedbank 

Capital – Investment Banking in the 

division of Infrastructure, Energy and 

Telecommunications. His main roles 

and responsibilities include: taking ac-

countability for the origination and 

implementation of profi table and in-

novative transactions in various South 

African and International Infrastructure, 

Energy and Telecommunications Sectors 

(IET) within the Nedbank Capital – 

Investment Banking cluster. His profi le 

includes performing risk analysis and 

mitigation, whilst ensuring and meeting 

the bank’s requirements. Previously 

Malcolm was a Senior Project Advisor 

in the Ministry of Finance’s PPP Unit 

and was involved in the development 

and implementation of many of the con-

cluded and pending PPPs in the provision 

of healthcare services in South Africa. 

He was the Senior Project Advisor 

for the planning and development of 

the Chris Hani Baragwanath Hospital 

Revitalisation PPP project in the PPP 

Unit’s pipeline. His role and responsibili-

ties in the unit included investigating 

successes and failures of Health Public 

Private Interactions/Partnerships in 

the South African context, to stimulate 

liaison, discussion and promotion of 

trust between public and private sector 

stakeholders, and the development and 

promotion of public policy. He has made 

a number of presentations for health care 

insurance providers, hospital manage-

ment services and the pharmaceutical 

companies on projects involving public 

and private partnerships and interac-

tions. He was also part of the Centre for 

Global Development Working Group to 

identify and promote the establishment 

of a Global Advisory Facility for im-

proving public private sector interactions 

in the delivery of healthcare in devel-

oping countries. Malcolm serves on the 

SAICE Executive Board and previously 

chaired the SAICE Project Management 

Division.

Pine Pienaar graduated from the University 

of Pretoria in 1980. He obtained an 

Honour's degree in 1981, a Master’s in 

1987 and a PhD in 1993, and is a profes-

sionally registered engineer. He started 

his career at Basil Read, worked with Van 

Wyk & Louw for a few years and then 

joined African Consulting Engineers 

where he specialised in transportation en-

gineering. He founded Nyeleti Consulting 

in 1999 with a colleague, Stanford 

Mkhacane, and is currently the CEO. 

Under their leadership the fi rm has grown 

to a staff  of 80, off ering civil, structural 

and transportation engineering services 

to a wide spectrum of clients.

Geoff  Roberts graduated from the University 

of Natal in 1974. He has worked in both 

the construction fi eld (with Roberts 

Construction and Wilson Holmes) and 

in consulting (with Hawkins Hawkins & 

Osborn), and for the last 27 years with 

Ninham Shand (now Aurecon). Geoff  

became a Director of Ninham Shand in 

1996 and is currently a Technical Director 

of Aurecon and Deputy Manager of the 

Port Elizabeth offi  ce. Although primarily 

busy in the roads, materials and transpor-

tation fi elds, Geoff  has been involved in a 

wide range of civil engineering projects, 

including several SAICE and CESA 

award-winning projects. Geoff  became a 

member of SAICE in 1981 and his active 

involvement in SAICE aff airs dates from 

1981 with the Umtata informal Branch, 

and with the committee of the Algoa 

Branch since 2002, serving as chairman 

in 2005/06 and 2009/10. Since 2005 

Geoff  has also been serving on the SAICE 

Council. Geoff  was likewise actively 

involved in SARF from 1982 to 2002, 

serving as the PE Branch chairman from 

1985 to 1989 and as National President 

from 1994 to 1996. Since 1995 he has been 

locally involved in the aff airs of CESA. 

He registered professionally in 1980, and 

is one of ECSA’s panel of interviewers 

for professional registrations in Port 

Elizabeth. He also serves on the Civil 

Engineering Advisory Committee of the 

Nelson Mandela Metropolitan University. 

Geoff  has been married to Donne for 

28 years and has two children. He is 

 Mark Obree  Malcolm Pautz  Pine Pienaar 



Integrated planning

Municipal infrastructure 
development

Roads and transport

Solid waste
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Environmental studies

Asset management

Disaster management

Advisory and 
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Aurecon provides engineering, management and specialist technical services 
for government and private sector clients globally. The group has been 

Middle East and employs more than 6 000 professionals.

Aurecon offers integrated solutions to municipal and other clients that 
encompass water, wastewater and sanitation, housing, roads and electricity 
to meet today’s most critical service delivery challenges. We also advise on 
life cycle asset management (including refurbishment and maintenance), 
while supporting clients in building skills and capacity within constrained 
budgets.  

Make Aurecon your partner in meeting a wide variety of service delivery 
challenges.

For more information contact us at tel: +27 12 427 2000 or  
email: com.dev@af.aurecongroup.com
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an accomplished runner and has run over 

80 marathons, including several Comrades 

and Two-Oceans ultra marathons.

Chris Roth graduated from the University 

of Stellenbosch in 1991. He joined BKS 

and worked in water and structures in 

the Pretoria and Johannesburg offi  ces. 

Between 1995 and 2001 he completed an 

MS and PhD in Civil Engineering at Cornell 

University in the USA. On returning to 

South Africa he worked in the Advantech 

Division of BKS. He joined the University of 

Pretoria as an Associate Professor in 2008. 

Chris’s interests are in structural reliability 

and fi nite element analysis.

Faldi Samaai is an MSc graduate from UCT 

(1988). He moved to London in1989, 

where he worked mainly on off -shore 

structures. He became a principal en-

gineer and project manager in 1993, re-

sponsible for the design and construction 

management of the Elf Froy Platform in 

Scotland. Faldi joined ASCH as a director 

in 1995. He was responsible for setting up 

the operations of the company and was 

instrumental in ASCH achieving ISO 

9001 certifi cation in 2004. Currently, he is 

the CEO of Nadeson Consulting Services. 

Faldi is passionate about sustainable de-

velopment and is involved in the design of 

a number of sustainable projects. 

 Geoff  Roberts  Chris Roth  Faldi Samaai
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Professor 
Deon von Willich

PROFESSOR DEON VON WILLICH was 

born in August 1923 and passed away in 

November 2010. He was a brilliant man 

and will be missed by his colleagues, 

friends and family. He matriculated as 

the top student of that year in the Cape 

Province, and obtained all his degrees 

with distinction – the B-degree in Civil 

Engineering at the University of the 

Witwatersrand, and the Master’s and 

doctorate at MIT in the USA. He was 

a registered Professional Engineer and 

was the President of the South African 

Institution of Civil Engineering (SAICE) 

in 1983. He came from a brilliant family. 

His grandfather served as the Land 

Surveyor for the ZAR of Paul Kruger – a 

Johannesburg CBD street was named 

after him. His father was also a President 

of SAICE. He spent most of his career as 

Professor at the University of Pretoria in 

the Department of Civil Engineering, and 

for a time, as the Head of the Department. 

He served in many bodies, belonged to 

many engineering institutions and con-

tributed around 20 scientifi c articles to 

national and international publications. 

He worked for Kanthack Consulting 

Engineers, the CSIR and on a part-time 

basis for BKS, where he was an Associate. 

His contribution to structural engineering 

in South Africa is of ongoing tremendous 

value in hundreds of his students who 

are practising engineers. His input in the 

Engineering Faculty at the University of 

Pretoria will prove to be of lasting value.

Professor Von Willich not only had a 

wonderful, infectious sense of humour, 

he also had empathy with his students 

and attended their coming-of-age parties, 

weddings and graduation ceremonies 

with dignity. When he accompanied a 

group of 40 students to the construction 

of the Kariba Dam, he allowed them to 

be their happy selves. Hy played excellent 

golf and enjoyed the game. He had an in-

credible general knowledge, and he was a 

distinguished pianist and lover of music. 

He was also a private person who enjoyed 

being with his family; his two children 

both excelled academically.

‘n Mens kan nie anders as om Prof 

Von Willich te onthou as iemand 

met die mees briljante brein, uniek 

en innoverend, nie. Ek onthou die 

eindeksamen-vraestel in Strukture 

wat ons in 1959 geskryf het. Toe ek die 

vraestel kry, was ek met die eerste lees 

van die vrae onseker of dit die regte vak 

is waarvoor ek voorberei het! Dit was 

uniek en het werklike insig in strukture, 

eerder as geheue of die meganika van 

berekeninge getoets. Dit het vir my en 

my mede-studente tyd geneem om eers 

te verstaan wat die vraag was, waarna 

die antwoord redelik voortgevloei het.

Ons het vir Prof Von Willich by 

BKS gebruik om besonder ingewikkelde 

struktuurprobleme op te los. In BKS se 

beginjare het ons sy kundigheid gebruik 

om die beginsels van die analises vir die 

ontwerp van hoё geboue vas te stel – dit 

was die tyd voordat rekenaaroplossings 

beskikbaar was. 

BKS were the engineers for the Wire 

Works Factory at the Iscor Works in 

Newcastle. As it was a tender against 

other designs, this design was a very light 

structure using the minimum of materials, 

and with the lowest total cost of fabrica-

tion, transport from the PWV area and 

erection. Unfortunately it was next to 

another existing part of the factory, with 

no intervening wall, so the two diff erent 

designs were glaringly evident after the 

erection of the BKS-designed structure. As 

the span and other characteristics of the 

two factories were very similar, observers 

were of the opinion that the BKS Wire 

Works design was just too light and fragile 

to be safe. We then asked Prof Von Willich 

to check the design and every aspect of the 

structure, and he produced hand calcula-

tions proving the adequacy of the design. 

Th is was again not accepted and Iscor re-

quested a load test on the structure, which 

the structure passed with fl ying colours. 

We remember Prof Von Willich with 

fondness. We salute his greatness. We know 

he made South Africa and the world a 

better place to live in, and we are convinced 

that his example and his work are lasting 

monuments which contribute to a great 

South Africa for all of its peoples. May his 

family be graced, and may he have descen-

dants into the distant future who will have 

the same unique and wonderful talents as 

this great and soft-spoken gentle man.  

Deon von Willich word oorleef deur 

sy eggenote Mickey, seun Johan, dogter 

Michele en kleinkinders Gideon, Duane, 

Evan en Lloyd.

Dr Konstant Bruinette

Obituary
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Contact SAICE on telephone 011 805-5947/8

TOPIC CPD No Days Feb Mar Apr May June July

BUSINESS/GENERAL

Business Finances for Built 

Environment Professionals
SAICEfi n08/00405/11 2 03 – 04 JHB

12 – 13 CT

26 – 27 PLZ 
28 – 29 BFN

Handling Projects in a 

Consulting Engineer's Practice
SAICEproj08/00404/11 2 22 – 23 JHB

09 – 10 CT

23 – 24 PLZ
25 – 26 BFN

Technical Report Writing SAICEbus09/00427/12 2 17 – 18 JHB
05 – 06 

DBN

RAILWAY & HARBOUR

Bridge Maintenance SAICErail09/00495/12 1 30 CT 20 JHB

Basics of Track Engineering SAICErail09/00496/12 2 31 CT
01 CT

21 – 22 JHB

Rail Transport
02 – 03 CT

23 – 24 JHB

PROJECT MANAGEMENT 

DIVISION

GCC 2 TBA TBA TBA TBA

CONCRETE

Reinforced Concrete Design 

to SANS 10100-1
SAICEstr09/00432/11 1 15 JHB 19 CT

STRUCTURAL

Structural Failures SAICEstr09/00596/10 1 29 JHB

09 CT

16 DBN 

23 ELS

30 PLZ

Structural Steel Design Code 

to SANS 10162: 1-2005
SAICEstr09/00513/12 1 16 JHB 20 CT

TRANSPORTATION

Practical Geometric Design SAICEtr07/00139/09 5 11 – 15 CT

HDM-4 SAICEtr10/00718/13 3 04 – 06 DBN

WATER

Surge and Water Distribution 

Network Course
2

17 – 18 

NLP
18 – 19 JHB 20 – 21 CT 14 – 15 ELS

 CT = Cape Town // BFN = Bloemfontein // DBN = Durban // ELS = East London // GRJ = George // JHB = Johannesburg // KIM = Kimberley //  

RUS = Rustenburg // SCD = Secunda // WHK = Windhoek

PLEASE NOTE THAT COURSE DATES ARE SUBJECT TO CHANGE

SAICE Training Calendar 2011
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Aug Sept Oct Nov Dec PRESENTER CONTACT

08 – 09 DBN 13 – 14 CT 17 – 18 JHB Wolf Weidemann
Dawn Hermanus    

dhermanus@saice.org.za

05 – 06 DBN 10 – 11 CT 14 – 15 JHB Wolf Weidemann
Dawn Hermanus    

dhermanus@saice.org.za

16 – 17 CT 16 – 17 JHB 03 – 04 NLP Various
Dawn Hermanus    

dhermanus@saice.org.za

15 BFN 12 PMB 21 JHB Ed Elton
Dawn Hermanus    

dhermanus@saice.org.za

16 – 17 BFN 13 – 14 PMB 22 – 23 JHB Ed Elton
Dawn Hermanus    

dhermanus@saice.org.za

18 – 19 BFN 15 – 16 PMB 24 – 25 JHB Ed Elton
Dawn Hermanus    

dhermanus@saice.org.za

TBA Willie Claassen
Dawn Hermanus    

dhermanus@saice.org.za

02 JHB 20 ELS Greg Parrott
Dawn Hermanus    

dhermanus@saice.org.za

Tony Aimer
Dawn Hermanus    

dhermanus@saice.org.za

03 JHB 21 ELS Greg Parrott
Dawn Hermanus    

dhermanus@saice.org.za

Tom McKune
Dawn Hermanus   

 dhermanus@saice.org.za

28 – 30 CT Prof Alex Visser
Dawn Hermanus   

 dhermanus@saice.org.za

26 – 27 BFN 17 – 18 DBN
Prof Fanie van 

Vuuren

Dawn Hermanus   

 dhermanus@saice.org.za

MMA = Mmabatho // NLP = Nelspruit // PLK = Polokwane // PLZ = Port Elizabeth // PMB = Pietermaritzburg // RCB = Richards Bay //
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SAICE 2011 essay topics 
for professional registration

Th e current process of registration with 

the Engineering Council of South Africa 

(ECSA) was implemented in January 1998. 

Th e ECSA "Discipline-Specifi c Guidelines 

for Civil Engineering" of February 2003, 

Clause 6.5, indicates that two essays will 

have to be written by candidates:

 ■ Th e fi rst essay will be on one of two 

technical subjects set by the reviewers 

in the context of the training report and 

the interview.

 ■ Th e second essay will be on one of two 

topics selected by the interviewers from 

a list published in advance by SAICE.

Guidance notes for the assessment of 

essays are set out in the Guidelines 

for Professional Registration of Civil 

Engineers, available from the Institution.

Th e topics for the second essay for 

2010 are listed below, and have been 

approved by the Professional Advisory 

Committee on Civil Engineering at ECSA:

1.  Referring to your own experience dis-

cuss the way in which the resources 

required for either a design project 

or a construction contract should be 

organised and managed in order to 

ensure that technical objectives are 

met and that work is completed on 

time and within budget.

2.  Discuss the most signifi cant infl u-

ences, attitudes and strategic issues 

relevant to the total project cycle.

3.  In projects for developing countries 

emphasis is often placed on the need 

for transfer of technology. How can 

this best be achieved in practice?

4.  Discuss the importance of en-

vironmental regulations on the 

design, documentation, and 

construction of civil engineering 

projects. Use your own experi-

ences to illustrate your argument. 

5.  Although failures may be a disaster 

for the individuals concerned, many 

have led to advances in theory, 

design and construction methods. 

Discuss how failures should be dealt 

with so as to ensure the maximum 

benefit to society and the engi-

neering community.

6.  Discuss the opportunities and threats 

inherent in industrial and infra-

structure projects which impact on 

local communities, and the role civil 

engineers can play in delivering value 

to society through their involvement 

in such projects. Use your own experi-

ence where appropriate.

7.  Discuss the diff erence between 'Quality 

Control' and 'Quality Assurance'. 

Discuss the requirements for quality 

management by clients, designers and 

contractors, and their respective contri-

butions to the success of a project.

8.  Describe how you have implemented 

health and safety legislation on the 

projects you have worked on, and 

detail what opportunities you think 

there are for improving health and 

safety performance.  

9.  Discuss the principle of whole life 

asset management with specifi c 

respect to municipal infrastructure 

using a single service to illustrate your 

argument.

10.  Risk is inherent in most civil en-

gineering work. Discuss the ways 

in which such risks can aff ect the 

employer and the contractor, and how 

they can infl uence the form of con-

tract and the contract price.

11.  "Th e estimation of costs of schemes 

and their budgetary control is one of 

the key functions of the engineer". 

Discuss how engineers should be 

trained to fulfi l this function in design 

and construction?

12.  Identify the areas in which disagree-

ment between a Resident Engineer's 

staff  and the Contractor's staff  may 

develop. How can good relations 

be achieved between these parties? 

Illustrate where possible from your 

own experience.

13.  Describe the authority of the Engineer 

to delegate decisions to the Engineer’s 

Representative under the General 

Conditions of Contract (GCC) 2010. 

In what circumstances could an 

Engineer vary the level of delegation 

during the construction period? 

14.  Discuss how the application of ethics 

in civil engineering projects or con-

tracts should be regulated in order 

to ensure that the negative impact of 

corruption and similar practices are 

eliminated or at least minimised.

15.  Discuss the role that the civil engi-

neering profession has to play with 

respect to poverty alleviation.

16.   Discuss the impact the Environmental 

Conservation Act has on the planning, 

design and construction of a civil engi-

neering project.

17.  Discuss whether the civil engineer of 

the future should become more of a 

specialist or a generalist. 



STRONG, DURABLE, GREEN

In a southern African context it makes even more sense: 
creating jobs, transferring skills and empowering communities.

Block D, Lone Creek, Waterfall Office Park, Bekker Road, Midrand  

PO Box 168 Halfway House 1685

Tel +27 11 805 6742  •  Fax +27 86 524 9216

e-mail: main.cma@gmail.com  • website: www.cma.org.za

CONCRETE RETAINING BLOCK WALLS

GREENING THE NATION

Concrete retaining block (CRB) walls are becoming more and more popular throughout the world, 
because of the relatively low cost, the ease and speed of construction, the ability to conform to 

any contour and the suitability of the wall to greening and vegetation.




