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Downstream view of the crump gauging 
weir/fishway at Lake Mzingazi, Richards 
Bay, showing fish chutes and baffles. A 
fishway can be broadly described as any 
natural or artificial device that enables fish 
to overcome obstructions in streams in their 
migratory or other movements (see article 
on page 4)
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In January 2004 the ASCE Committee on Academic Prerequisites 
for Professional Practice received a document prepared by their 
Body of Knowledge (BOK) Committee titled ‘The Civil Engineering 
Body of Knowledge for the 21st Century: Preparing the Civil 
Engineer for the Future’.

This interesting 120-page report focuses on three themes:
What should be taught to and learned by future civil engineering 
students
How it should be taught and learned
Who should teach and learn it

The main focus, however, is on what should be taught.
ASCE has for some time now been expressing the view 

that current bachelor programmes at their universities are not 
adequately preparing students in civil engineering. The new out-
comes that are to be pursued are deemed to significantly increase 
the technical depth and professional breadth. This would be 
achieved primarily by adding four new outcomes to the current 
eleven as regulated by the Accreditation Board for Engineering 
and Technology (ABET), which is the equivalent of our ECSA.            
An important aspect is that they produced the following thought-
provoking paragraphs:

A new skill set and mind set  
for a new century
Civil engineering must restruc-
ture its 150-year-old educational 
model to meet the challenges of the 
21st century. Future practitioners 
must be prepared to recognise 
and manage increased complexity. 
Education beyond the current four-
year bachelor’s degree will provide 
the next generation with the knowl-
edge, skills and attitudes necessary 
to ensure the high standards of the 
profession and protect public safety, 
health, and welfare.

Education for a complex future
Today’s world is fundamentally chal-
lenging the way civil engineering 
is practised. Complexity arises in 
every aspect of projects, from the 
pre-project planning with varied 
stakeholders to building with 
minimum environmental and com-
munity disturbance. The 2001 ASCE 
report ‘Engineering the Future of 
Civil Engineering’ (www.asce.org/
raisethebar) highlights the signifi-
cant and rapid changes confronting 
the profession, while recent events 
have demonstrated our vulnerability 
to human-made hazards and dis-
asters. The risks and challenges to 
public safety, health and welfare will 

■

■

■

continue to escalate in complexity 
and the civil engineering profession 
must respond proactively.

A professional civil engineer 
needs more than knowledge and 
skill to be fully functioning. A 
civil engineer’s attitude, that is, 
the manner in which he or she ap-
proaches his or her work, will deter-
mine how effectively he or she uses 
hard-earned knowledge and skills. 
For this reason, attitudes are an es-
sential part of the BOK.

And this is where there is a definite link to our Code of Ethics that 
was mailed with the August issue of Civil Engineering.  

When reading the ASCE BOK document, I realised that what 
they say about attitude says it all. Maybe we should call our Code of 
Ethics our Code of Attitudes.

I believe that to many people ethics remain an elusive and 
somewhat vague term that could apply to someone, somewhere, 
somehow. But ATTITUDE is something that we all have already. 
Our attitudes are made, influenced and developed from the minute 
we are born – we mirror and ape behaviour, we flex our attitude 
muscles.

This is why it is so important to grow up in an environment 
where good behaviour and the right attitudes are not only taught 
but are also lived and practised.

In our professional development the civils role model there-
fore becomes of great importance. I believe that in our case we 
constitute a group of highly creative, individualistic pioneering 
and leader types. In this environment we also display strong wills 
that are not easily influenced or changed. This makes it even more 
difficult to change or influence attitudes. It is well illustrated by 
Architect Richard Murphy who said, albeit tongue in cheek, that 
‘sometimes a client has a really good idea – which is rather off-
putting!’  

Where the BOK document talks about who should teach,  
it states:

 The who recommendations identify success factors for full- and 
part-time faculty. Teachers should be scholars, teach effectively, 
have practical experience, and serve as positive role models. 
Also addressed in the who recommendations are student ob-
ligations and expectations and matching students to the civil 
engineering profession.

Of course, since our learning never stops, after graduation teachers 
are replaced by mentors, coaches, senior and not so senior col-
leagues, employers, clients, governance structures, and so on.

Our Code of Ethics charts a way of life – it’s an attitude map. 
It will therefore be not such a bad idea if our members read my 
Opinion piece in the August magazine again and then really make 
the double-page insert featuring the SAICE Code of Ethics their 
own.

A good dollop of discipline at the right time can remarkably en-
hance an attitude and our societal behaviour and level of personal 
responsibility. 

Text Dawie Botha 
Executive director 

SAICE

O P I N I O N

We must prepare for 

the world that will be, 

not one that is or was

The current four-year 

bachelor’s degree is 

becoming inadequate 

formal academic 

preparation for 

the practice of civil 

engineering at the 

professional level in the 

21st century
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LAKE MzIngAzI in the Mzingazi River 
is located in the area of the City of uMhla-
thuze and supplies water to users in the 
Richards Bay area. 

The lake has a catchment area of ap-
proximately 171 km2 and is situated in a 
dune area some 3 km from the coastline.

The embankment and bywash spillway 
were constructed in 1942 by the national 
Defence Force to raise the level of the 
lake in order to allow their aeroplanes to 
land on the water. The embankment and 
spillway are approximately 500 m long 

and the structure comprises three sections 
– the upgraded embankment, crump weir/
fishway and emergency spillway. 

Improvements were necessary because 
the old embankment was breached three 
times since 1971 by overtopping because of 
flooding. 

In 1990 DWAF (the Department of 
Water Affairs and Forestry) classified the 
lake as a Category ll dam with a significant 
hazard potential. 

Following the recommendations of a 
2003 safety study to improve the wall of the 

lake to meet safety standards, BKS (Pty) Ltd 
was appointed by the City of uMhlathuze for 
the design, drafting of contract documents 
and site supervision for the construction of 
the new sand-cement protected embank-
ment, spillway structure, fishway/gauging 
weir and appurtenant works. 

FISHWAY
A combined crump gauging weir/fishway 
has been incorporated into the design. 
This was developed by Dr Pieter Wessels of 
DWAF, assisted by Dr Anton Bok of Anton 
Bok & Associates, who provided specialist 
services regarding the biological require-
ments of the fishway.

A fishway can be broadly described as 
any natural or artificial device that enables 
fish to overcome obstructions in streams in 
their migratory or other movements. To be 
effective, a fishway should be designed to 
provide the hydraulic and physical character-
istics (water depths, current velocities, turbu-
lence levels) which suit the range of species 
for which it is intended. The location of the 
entrance to the fishway (the downstream 
end) is of crucial importance. The rule of 
thumb is that the fishway entrance should be 
located as near as possible to the furthest up-
stream point or line to which the migrating 
fish are able to penetrate and where they tend 
to congregate immediately downstream of the 
barrier. 

The fishway was tested by BKS in a 
hydraulic model to improve hydraulic 
conditions meeting species migration. The 
prototype was completed as part of the new 
Lake Mzingazi spillway.

The crest of the crump weir is 9 m wide 
and consists of a 3 m wide flat central sec-
tion with 3 m wide fishways with concrete 
beams (weirs) and pools on either side of 
the central section. The construction of the 
crump gauging weir/fishway is the first of 
its kind constructed in South Africa.

The structure accommodates the migra-
tion of fish as well as crab species for a wide 

Text Ian Muller 
Commercial manager 
Rumdel Construction (Pty) Ltd

Danie Badenhorst 
Divisional director 
BKS (Pty) Ltd

Fishway first of its kind in  South Africa

PROJECT INFO

Client City of uMhlathuze
Consulting Engineers BKS (Pty) Ltd
Contractor Rumdel Construction (Pty) Ltd
Contract value R�0,8 million

 Downstream view of spillway structure, showing steel 
pipe diversion alongside the pedestrian bridge
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range of flow conditions. September, October 
and november, the peak migration period 
into Lake Mzingazi, coincides with periods 
of relatively low discharges over the spillway. 
The new fishway thus operates most effec-
tively during the main migratory periods.

BKS also executed a comprehensive en-
vironmental management plan that was im-
plemented during the construction period.

DESIGN
The existing embankment was a homo-
geneous sand embankment with a sand/
gravel capping crest and without any in-
ternal drainage or filter system. Following 
the dam safety study in 2003 and an 
environmental impact assessment in 2004, 
BKS proposed one large central spillway to 
be the preferred option among numerous 
other considered. During an extensive 
public participation process concerns were 
raised about the noise, dust, water quality, 
vegetation and especially the fishway. All 
these concerns were addresses in the final 
design and tender documentation.

The structure consists of a solid con-
crete weir and a surface reinforced concrete 
capped spillway. The fishway weir (beams) 
comprises precast concrete beams to fa-
cilitate removal of the beams as required. 
The density of the concrete is 2 400 kg/m3. 

To prevent erosion downstream of the 
structure, a reinforced apron slab was 
provided. In addition, a 1 m deep cut-off 
wall was provided at the toe to eliminate 
any possible undercutting of the structure. 
Movement joints at regular intervals cater 
for potential temperature movements.

Three spillway options were considered 
for the broad-crested weir designed for 
larger floods, that is, baffled chute, chute 
spillway with flip bucket and vertical drop 
spillway with apron structure. The baffled 
apron chute was found to be the best op-
tion, especially because of its favourable 
energy dissipation characteristics.

The structures pertaining to the broad-
crested weir spillway thus comprises a 
reinforced concrete A-frame slab over the 
sand embankment and reinforced concrete 
chute with baffles to dissipate the energy. 
The side walls of the spillway also serve as 
support for the spillway bridge.

CONSTRUCTION
Rumdel Construction (Pty) Ltd was ap-
pointed for construction of the new struc-
tures and carried out the work between 
August 2005 and August 2006. The main 
construction components were the con-
struction of a broad-crested weir reinforced 
concrete baffle spillway structure, protec-

tion of the existing embankment with a soil 
cement capping and closure of the existing 
right bank bywash spillway by construction 
of a new embankment with a soil cement 
capping. 

Significant dewatering problems were 
encountered during the construction pe-
riod, as the foundation of the new spillway 
structure was constructed well below the 
water level of the lake and downstream 
from the lake’s existing bypass overflow.

During previous reconstruction efforts, 
large quantities of sizeable boulders were 
used to strengthen the lower layers of the 
embankment and to reinforce the embank-
ment itself. This fact was not disclosed to 
the design and construction team, and when 
these huge boulders were exposed during 
the excavation process, it seriously ham-
pered the construction process.

Since weir structures constructed on 
soil normally fail due to piping through 
the sand foundation (caused by pumping 
action/liquefaction of submerged sand), 
cut-off structures were provided at the 
upstream and downstream toes of the A-
frame structure of the broad-crested weir 
to prevent piping formation. ninety degree 
V-notch flow structures are also provided at 
the outlets of the toe-drains to measure the 
seepage of water through the embankment.

Incorporated in the structure is a 1,2 m 
wide concrete pedestrian bridge that spans 
the entire 106 m length of the spillway. The 
existing water supply pipeline that sup-
plies water to the suburb of Meerensee was 
replaced with a new 300 mm HDPE rising 
main and re-routed over the pedestrian 
bridge because of unstable soil conditions 
in the original river bed. The section over 
the pedestrian bridge consists of a coated 
steel pipeline, 300 mm in diameter.

The Lake Mzingazi embankment now 
conforms to the safety standards regarding 
flood handling capacity and piping preven-
tion through the sand foundation. It also 
meets the ecological requirements stipu-
lated in the environmental record of deci-
sion regarding the migration of species. 

Civil Engineering | October 2006 �
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VISIONS OF THE FUTURE  
– SEEING THE BIG PICTURE
It is clear that there are two global issues 
– poverty and climate change – that affect 
us all and in which we are all players. There 
will be no spectators as the future unfolds. 
But there are particular implications for 
civil engineers. And not for the first time.

Brunel
To many engineers – and to many non-
engineers too – Isambard Kingdom Brunel 
was one of the 19th century’s great heroes. 
not just an engineering hero. A man of 
short physical stature but a giant among his 
peers. The obvious questions arise: How 
would Brunel respond to the challenges 
of the 21st century? Would he have been 
an engineer at all? If he had, would he be 
motivated by the fascination of machines 
or by the needs of people? Would he have 
seen how to use the former to deal with the 
latter? Just how would he have dealt with 
the colossal issues of today?

Brunel’s engineering education and 
training was a combination of the theo-
retical and practical, of subjects broad and 
deep, technical and non-technical.

When the young Brunel was eight years 
old, his father, the engineer Marc Isambard 
Brunel, sent him to a school at Hove on the 
south coast of England. Here he amused 
himself by making model boats and 
surveying and sketching the local build-
ings. This ‘drawing habit’ (sketching) was 
something he picked up from his father, 
who had always insisted that it was as im-
portant to the engineer as knowledge of the 
alphabet. It undoubtedly helped to develop 
Brunel’s extraordinarily acute powers of 
observation and visualisation.

His early education ranged from 
Euclid’s geometry to the Latin poetry 

of Virgil and Horace. As a 14 year old, 
Isambard was sent to Caen in France, so 
that he might have an advanced math-
ematical education, in preparation for 
taking the entrance examination to the 
Ecole Polytechnique. His introduction to 
engineering practice and project manage-
ment was rapid. As a young engineer, aged 
barely 20, he took on heavy responsibilities 
almost from the start, in the face of great 
personal and project risks. Few engineers 
can have paralleled Brunel’s induction to 
civil engineering – as resident engineer for 
the Thames Tunnel.

Throughout his life, he was a man of 
tremendous vision, persuasion and in-
novation. Always driven, often stubborn, 

sometimes vainglorious, perhaps occasion-
ally almost reckless with his investors’ 
money, and it has to be acknowledged, also 
with the lives of some of his workforce, but 
always at the forefront. He got things done, 
sometimes at whatever the cost.

Brunel’s engineering was essentially all 

about that part of the Tredgold definition 
of civil engineering to do with trade, com-
merce and opening up markets, and in par-
ticular, getting raw materials to the centres 
of production and finished goods to market 
– quickly and cheaply. We see it today still 
in perhaps his greatest legacy – the great 
Western Railway. We see Brunel the man in 
that most famous photograph, wearing his 
stovepipe hat and with his trademark cigar, 
standing in front of the launch chains of 
the largest boat then set to sail the oceans 
– the great Eastern. 

Ironically, simultaneously his greatest 
success and failure, and which probably con-
tributed to his early death at the age of 53. 

But what would he have made of today?

Brundtland
gro Harlem Brundtland chaired the 
World Commission on Environment and 
Development, which led to the publica-
tion of what has become known as the 
Brundtland Report in 1987, and which in 
turn led to the first Earth Summit in 1992 
in Rio de Janeiro.

The Brundtland Report also led to the 
landmark concept of what is now known 
as sustainable development: ‘Development 
that meets the needs of the present without 
compromising the ability of future genera-
tions to meet their own needs.’

In many ways, and certainly in the 
prevailing paradigm of the 19th century, 
Brunel and his contemporaries were deliv-
ering sustainable infrastructure. Brunel was 
adept at persuading his project sponsors of 
the infrastructure legacy they were funding, 
even if he was less clear about the eventual 
outturn costs.

‘Development that meets the needs 
of the present without compromising the 
ability of future generations to meet their 
own needs.’

Perhaps if he had been, some of his 
lasting achievements might never have seen 
the light of day. Major construction projects 
are frequently under-costed, but once 
started, are notoriously difficult to stop.

Engineering civilisation 
from the shadows

U R B A N  A N D  R U R A L  D E V E L O P M E N T

Extracts from the 6th Brunel International Lecture 
delivered on 23 August at SAICE House by ICE 

Vice President Professor Paul W Jowitt of Heriot-
Watt University

The Brunel international lectures have covered topics ranging from 

infrastructure, technology for the third millennium, sustainable 

development, poverty alleviation, and water for the world.

The 2006 Brunel international lecture – ‘Engineering Civilisation 

from the Shadows’ – draws on elements of all of them

Isambard Kingdom Brunel

Gro Harlem Brundtland
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And it is no less true today. Witness the 
Scottish Parliament Building, the Channel 
Tunnel (at the third attempt), the new 
Wembley Stadium, and the Millennium 
Dome. Other spectacular examples of cost 
underestimation were the Sydney Opera 
House (actual costs approximately 15 times 
higher than projected), the supersonic 
Concorde aeroplane (costs 12 times higher 
than predicted), the Suez Canal (completed 
in 1869 with actual costs 20 times higher 
than the earliest estimated costs and three 
times higher than the cost estimate for the 
year before construction began).

But what is crucial is the ability and 
vision to identify those projects of strategic 
consequence – and to recognise those that 
aren’t.

Bazalgette
But what about that other 19th-century engi-
neering hero, Joseph Bazalgette? Brunel and 
Brundtland both had French backgrounds.

But Bazalgette was a character very 
different to Brunel. Bazalgette’s contribu-
tions were often much more to do with a 
less explicit part of the Tredgold definition 
– public works and the underpinning infra-
structure for civilisation itself, rather than 
directly supporting the means of produc-
tion and commerce.

And, in contrast to Brunel, Bazalgette’s 
works were funded mainly by the public 
purse rather than by private financiers and 
entrepreneurs.

Bazalgette’s defining issue was dealing 
with the problem of urban sewage and its 
disposal into local water courses and the 
resultant occurrence of water-related dis-
eases such as cholera and their impact on 
public health. It was a story of overcrowded 
and congested cities, poverty, slums, 
disease and a high incidence of child mor-
tality. Social reformers, campaigners and 
celebrities were calling for action.

Legislation enacted in the early 1800s 

had led to a reduction in the number of 
cesspits and an increase in the use of 
water closets and the number of sewers 
taking domestic sewage to outfalls in the 
Thames where they discharged at low 
tide. Incoming tides carried the sewage 
upstream to Teddington Lock and it to’ed 
and fro’ed up and down the river for days. 
Combinations of high tides and heavy rain 
caused the sewers to back up and flood the 
houses they were supposed to drain.

The cause of the cholera epidemics that 

Humanity now faces its greatest challenges – addressing 

issues of climate change and sustainability on the one hand 

and poverty reduction and governance on the other

Joseph Bazalgette
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resulted was at first misunderstood. Some, 
including Chadwick, believed in the mi-
asmic (‘bad air’) theory. In 1854 the cause of 
cholera was firmly established by Dr John 
Snow’s demonstration that an outbreak in 
Soho was due to contamination by sewage of 
the water supply taken from the Broad Street 
pump. His advice was simple: ‘Take away the 
pump handle.’

Meanwhile, Joseph Bazalgette had been 
appointed assistant surveyor to the 2nd 
Commission of Sewers in 1849, becoming 
engineer in 1852, and then chief engineer to 
the Metropolitan Board of Works.

The crunch finally came in 1858 with 
what was known as the ‘great Stink’, when 
the stench from the Stygian Thames was so 
bad that the windows of Parliament were 
draped in curtains soaked in chloride of lime, 
and there was talk of moving the Law Courts 
to Oxford. Paddle steamers on the Thames 
– appropriately described as the ‘aqua mortis’ 
– had to stop working as their paddles 
churned up the sewage-laden waters.

And then something happened … the 
government of the day willed the means 
and established the institutions to deliver 
the ends. Specifically, the Metropolis Local 
Management Amendment Act (2 August 
1858) empowered the Metropolitan Board of 
Works to borrow £3 million, guaranteed by 
the UK Treasury, to be repaid by the proceeds 
of a three penny rate over 40 years. Joseph 
Bazalgette’s response was to construct a 
system of major intercepting sewers to take 
wastewater for treatment and safe disposal 
in the downstream reaches of the Thames, 
far away from the centres of population. 
He presented his design calculations to 
the Institution of Civil Engineers in 1865. 
Bazalgette’s scheme cost £4,5 million and 
comprised 1 300 miles of brick built sewers, 
pumping stations and numerous other engi-
neering appurtenances.

With new sources of supply taken from 
upstream to the west and north of London, 
and with borehole supplies in the south, 
the cycle of water-borne disease would be 
broken. The old London rivers running into 
the Thames would no longer be the major 
elements of the supply/disposal system. In 
consequence, the Thames would cease to be 
a major cause of disease and nuisance.

When Bazalgette died in 1891, his 
obituary in the Times paid a fulsome tribute 
to a 19th-century engineering hero of whom 
the masses were barely aware, but who had 
played an unseen hand in extending their life 
expectancy:

 Joseph Bazalgette: That great, farsighted 
engineer, who probably did more good, 
and saved more lives, than any single 
Victorian public official … Of the great 
sewer that runs beneath, Londoners 
know, as a rule, nothing, though the 
Registrar-general could tell them that its 
existence has added twenty years to their 
chance of life.

ENGINEERING, TECHNOLOGY  
AND ECONOMICS
What were the technical and economic 
conditions in which Brunel and Bazalgette 
operated and how do they relate to those of 
today?

Engineering science – supplanting 
empiricism with rational explanations of 
physical behaviour at a range of spatial and 
temporal scales – was a product of the Age of 
Enlightenment, whose defining characteris-
tics have been interpreted as follows:

A self-proclaimed movement; inspired by 
rationalism, underpinned by the new ‘phi-
losophy of science’
Determined to challenge orthodoxy in all 
its forms (not just the orthodoxy of existing 
ideas but also of institutions)
Characterised above all by an optimism 
and faith in human progress, that sought 
that we should live in accordance with 
human reason, with the consequence that 
the importance of human rights (or at least 
‘the natural rights of the citizen’) came high 
on the agenda 

In their different ways, both Brunel and 
Bazalgette capitalised on the emergence of 
this rational phase of technology, and with it 
the means of mass production and compo-
nent interchangeability, to build sustainable, 
enduring infrastructure.

Increased efficiency and levels of produc-
tion were achieved by mechanisation, pow-
ered by machines fed by fossil fuels – and 
whose wider effects were yet to be realised …

It appeared that anything seemed pos-
sible. In some ways it was. The civil engineer 
could repeat Thomas Tredgold’s words with 
confidence: ‘Civil engineering is the art of 
directing the great sources of power in nature 
for the use and convenience of man.’

It was against this background and in a 
prevailing atmosphere of economic oppor-
tunity and social responsibility that Brunel, 
Bazalgette and others operated and thrived, 
laying the foundations for a civilised society, 
and which it is now our responsibility to rec-
reate and carry forward into the 21st century.

From the crucible of that 19th-century 
technological and economic powerhouse 
came much of the world as we see it today, 
with successive waves of technical innova-
tion and periods of rapid social change. 
From it sprang the transportation systems 
of canals, highways, railways and ports; the 
power systems; the water supply, sewerage 
and irrigation systems; the production 
and consumption of consumer goods on a 
massive scale in an increasingly urbanised 
society; and the development of large-scale 
construction and the changing form of cities 
and towns.

But from it also sprang the problems 
of congestion, air pollution, damage to the 
environment, profligate resource use, global 
warming, over-abstraction of watercourses, 
water pollution, urban blight and social 
injustice.

■

■

■

In the era of technical rationality – which 
has dominated the past two or three centu-
ries – economic and technical progress was 
generally embedded in narrow technical 
disciplines which, despite our scientific 
understanding, did not anticipate the wider 
physical and non-physical consequences at 
the systems level.

It is now becoming clear that the earth 
is no longer a homeostat, no longer able to 
withstand and rebound from human activity. 
It has limits. The effects are locked in.

Such realisations mark the end of the era 
of technical rationality and signal the begin-
ning of a more holistic (systems) view of the 
world. Increasingly, the response has been 
the emergence, widespread acceptance and, 
increasingly, the adoption of the principles 
of sustainable development in order to direct 
the economy for social benefit within the 
confines and capacity of the environment, 
now and into the future.

There is still some way to go in changing 
individual, corporate and national behav-
iours, but there is no doubt that we are now 
entering the systems/ 
holistic phase, and with it the need to de-
velop systems level solutions.

In his ICE presidential address in 
november 2005, gordon Masterton reflected 
on the challenge of ‘Sustaining our future’:

 In its broadest sense we, as engineers, 
need to view the ‘big picture’ in all we 
do. Brunel addressed the big issues of 
his time – the growth of trade, and trans-
portation’s crucial role in this. If Brunel 
were alive now, his global vision and 
genius would be applied to the planet-
sized problems of today. Solving these 
problems will require civil engineers 
working in partnership, crossing disci-
plines. We need to use our engineering 
know-how to help influence and educate 
decision-makers – including the public 
stakeholders – to take a global view of 
sustainability issues.
Society has evolved through various 

phases of social, economic and technological 
change. Episodes of technological innovation 
were followed by their economic exploita-
tion in a series of waves that has taken in the 
emergence of water power/ 
canals/iron/textiles in the late 18th century; 
steam power/railways/steel in the mid-19th 
century; and the emergence of electricity/
chemicals/the internal combustion engine 
in the early 20th century. The mid-20th 
century was characterised by petrochemi-
cals/electronics and aviation. At the start of 
the 21st century we are in the IT era of digital 
networks, software and new media, but there 
is a growing sense that progress isn’t the 
sole province of technology. It is becoming 
increasingly clear that tomorrow’s underpin-
ning drivers are more about eironmental is-
sues and social objectives, rather than simply 
technological and economic development.

And that interface between human/social 
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demands and the application of technology 
is – as it always has been – the domain of 
the civil engineer.

But the critical infrastructure that 
benefited the UK, as the foremost engine 
of the industrial revolution in the 19th and 
early 20th centuries we now know did not 
always serve others so well. For example, 
the initial transport networks in places 
such as Africa were focused on shifting raw 
materials to the ports for export rather than 
to stimulate local industrial development 
and capacity.

And even today, transport costs in 
countries such as Uganda add the equiva-
lent of an 80% tax to its clothing exports.

At the beginning of the 21st century 
access to the most basic of infrastructure 
is still seemingly beyond the reach of mil-
lions in the developing world and without 
it the achievement of the Un Millennium 
Development goals (MDgs) will remain a 
dream.

It is time that dream was turned into a 
reality.

DELIVERING THE UN MILLENNIUM 
DEVELOPMENT GOALS
The energy needs of the developing 
world, in Africa, Asia or Central/Southern 

America, bring us back to the issues of 
world poverty and the Un MDgs.

The impacts of energy poverty are not 
as widely recognised as those caused by 
access to food, water and shelter, but they 
are real and have major social, economic 
and environmental consequences. 

Deserving efforts need scaling up if en-
ergy poverty is to be addressed at the global 
level. And not just in terms of energy. Only 
64% of Africa’s population has access to a 
reliable clean water supply, which is about 
the same percentage that have no access to 
electricity.

Historically, the civil engineer has 
played a significant role in development, 
public health and the alleviation of poverty 
by providing the underpinning infrastruc-
ture of civilisation. A similar task is now 
waiting to be achieved in the lesser devel-
oped countries.

Lack of access to basic infrastructure 
is at the root of world poverty and the 
human tragedies associated with it. Two 
billion people lack access to safe water; a 
similar number lack access to a basic power 
supply; population growth has resulted 
in burgeoning numbers of people living 
in urban slums, shanty towns and sub-
standard buildings, often with no legal title 

to ownership and no connection to basic 
infrastructure services. Furthermore, the 
effects of climate change are likely to im-
pact most on the poor and the vulnerable, 
and will be exacerbated unless underpin-
ning infrastructure services are in place.

The problems of poverty reduction and 
international development are central to 
the eight Un MDgs, adopted by the Un 
in September 2000, and to which world 
governments have committed to meeting by 
2015. On current evidence, the chances of 
them doing so are slight. 

In the past, engineers have driven 
highways and railroads across continents, 
dammed mighty rivers, tunnelled under the 
sea and put men on the moon. As engineers 
we are a key profession in the implementa-
tion of society’s desires and needs. Yet, our 
profession needs to change in response to 
new social and environmental challenges 
– where we claimed to ‘direct the powers of 
nature for the use and convenience of man-
kind’ we now need to focus on ‘working 
with the powers of nature for the use and 
benefit of society’.

The Institution of Civil Engineers (ICE) 
established the Brunel International Lecture in 
1999 in memory of Isambard Kingdom Brunel



Civil Engineering | October 2006 ��

SOUTH AFRICAn scientists and engineers 
have developed an innovative computer 
model that will ultimately reduce the impact 
of disaster and have the ability to be imple-
mented with the objective of saving lives.

The model that assists local government 
in meeting requirements of the Disaster 
Management Act, introduced in 2002, 
has the potential to assist in saving local 
authorities, insurers, the public and the 
private sector billions of rands in possible 
storm water and related damage alone.

Based on gIS technology and using 
engineering principles, the development is 
designed to assess risk and potential dis-
aster involving all the different hazards in 
an area/region (generally between 20 and 
50 hazards), including those of flooding, 
rockfalls, drought, avian ‘flu, human 
epidemics, hazardous material incidents/
accidents, transport related disasters, tsu-
namis and sea level rise, earthquakes, civil 
unrest, pollution, environmental degrada-
tion and others that possibly can arise in 
any particular area of South Africa (in fact, 
any area in the world). In any assessment 
these hazards and the applicable vulner-
abilities are identified and prioritised for a 
particular area.

giving some detail of the development, 
Maryna Strydom, a senior scientist with 
SRK Consulting, said that now, more than 
ever, there is a need for the prevention and 

reduction of the risk of disaster, along with 
mitigation of its effects. Rapid urbanisation 
and attempts to increase population den-
sification in urban areas – and reduce the 
urban sprawl – highlight the need, she said.

‘This should, however, not be done 
purely on engineering terms but should 
take into account for example the socio-
economical, environmental, organisational 
and structural needs of an area, and it 
should focus on prioritised needs to ensure 
that preventative, remedial and mitigative 
actions are not only appropriate but also 
well-planned in terms of acceptability and 
the specific needs of the community.’

Together with Matt Braune, a civil engi-
neer and a partner of SRK Consulting, the 
South African-founded global group of con-
sulting engineers and scientists, Strydom 
has prepared a paper on ‘the identification 
of disaster hazards and impacts, and de-
signing remedial actions and structures for 
disaster reduction’.  

The gIS model that has been devel-
oped, and is continually being modified 
and improved, facilitates the implementa-
tion of the Disaster Management Act (Act 
57 of 2002) and the resultant national 
Disaster Management Framework in which 
the focus is placed on prevention, reduction 
and the mitigation of disaster impacts, she 
said, rather than rescue, recovery, recon-
struction and rehabilitation after a disaster.

‘The latest development is exciting; it 
is applying procedures and methodologies 
that are further developed and improved 
every time that a risk assessment is done. It 
is challenging too, because we have to make 
sure that what we are doing can actually be 
verified on the ground,’ she said. ‘What has 
happened recently is that we have seen our 
modelling and our predictions come true 
based on the recent flooding events.’

 She added that the model could be of 
equal value to insurance companies and the 
private sector in providing risk assessments 
in virtually any spatially representable situ-
ation – whether it is regional to indicate 
‘hot spots’, or in an urban area or even as-
sessing risk up to the level of a single erf in 
a particular suburb.

HAZARDS
‘With the increase in urbanisation, the 
impacts of hazards have become more 
pronounced, since the need for space, 

especially in the urban environment, urges 
developers to develop into marginal areas, 
such as in floodplains, or in areas that 
are more prone to for instance fires, water 
shortages, key service disruptions or envi-
ronmental degradation,’ said Strydom.

Speaking with hindsight of the recent 
flood damage in the Western and Eastern 
Cape, she said that the modern approach 
to disaster management would in future 
mitigate damages and possibly prevent the 
loss of life.

She said that the objective of the model 
is to: 

Integrate disaster management into de-
velopment planning
Implement a truly multi-disciplinary ap-
proach
Promote a proactive approach towards 
risk reduction

‘During the past year the question of 
disaster risk management is being seen to 
be more relevant. There is more and more 
cooperation between different divisions 
within municipalities, and between mu-
nicipalities and the private sector in this 
regard,’ she said. ‘Today we see a variety of 
specialists from different disciplines getting 
together to consider problems and solu-
tions, and working in multi-disciplinary 
teams to find integrated solutions.’

She went on to add that SRK had 
performed or is currently busy with dis-
aster risk assessments for a number of 
local governments, including the nelson 
Mandela Metropolitan Municipality, 
Alberton, Rustenburg and the Eden District 
Municipality, and there is an on-going in-
terest in the development.

PROJECT DESCRIPTION
Strydom said the initial development of 
the model was completed in 2003, after 
research and development as part of her 
master’s degree. Subsequently the model 
has evolved to become unique, with revi-
sion and upgrading taking place continu-
ously. Cognisance was also being taken of 
approaches being taken to disaster manage-
ment and disaster risk assessments in other 
parts of the world. 

She said the gIS model is based on uti-
lising, among other things, environmental, 
socio-economical, hydrological and topo-
graphical spatial data to provide appropriate 
information on risks related to potential 

■

■

■

Innovative model to mitigate 
the impact of disasters

Maryna Strydom, senior scientist, SRK Consulting
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hazards. giving as an example natural wa-
tercourses, the model is capable of: 

Quickly and effectively generating 
detailed digital flood lines including 20-
year, 50-year and 100-year flood lines
Quickly, and at a reasonable cost, gen-
erate indicative 100-year or 200-year 
flood lines that indicate possible areas of 
inundation and areas where there may be 
a capacity problem in the existing natural 
storm water management system
Using a scientific basis for analysis and 
overlaying various datasets, indicating 
where the floodplain in an area is and what 
the severity of the hazard in a particular 
area may be (low, medium, high, etc), de-
pending on the water depth and velocity

‘This will assist investors to develop as far 
as possible outside of the floodplain, since 
the maps generated by the model clearly 
indicate where the floodplain is, for various 
flood-probabilities, before new develop-
ments are planned,’ says Strydom.  

‘It is required by law that the 50-year and 
the 100-year flood line be taken into account 
when doing any new development, and 
therefore the process that SRK follows will 
provide the developers with peace of mind 
with regard to both legislation and the future 

■

■

■

safety of structures and people. In addition, 
the hazard ranking indicates which areas are 
suitable for certain types of structures or land 
use, such as in a certain risk zone, specified 
land uses and land cover may be permitted.’

Strydom added that an effective imple-
mentation of the model would require a 
project team comprising a disaster manage-
ment strategist, one or more gIS specialists 
and data capturers and another who is 
familiar with important stakeholder and 
public participation procedures. 

CHALLENGES 
She said the lack of standardised datasets 
is one of the most challenging, and most 
costly to remedy, aspects in the application 
of the model in any project. Data is often 
not detailed enough, or detailed data does 
not cover the entire study area, meaning 
that there are different scales of data that 
have to be correlated and amalgamated into 
useful data layers.

‘Of course, if we consider the costs 
arising from disasters these can run to 
millions and sometimes billions of rands. 
The cost of using the gIS model to assess 
risk, even if additional data has to be pro-
vided, is a fraction of this,’ she explained. 

‘Unfortunately, it is difficult to put a cost 
– or some value – on prevention. The 
problem is that there seems to be a lack of 
funds to promote the prevention of possible 
disasters because of this inability to accu-
rately determine the benefit it provides.’

The benefits of identifying high impact 
zones are: civil engineering or environ-
mental protection or mitigation measures 
can be put in place to limit the impact of 
disaster in a particular area, which would 
not negatively affect the environment, 
economy or the social structure; and the 
pre-emptive approach that will prevent 
social hardship and save considerable 
amounts of money, and possibly prevent 
reconstruction, temporary housing and 
other costly social needs. 

MULTI-DISCIPLINARY
Strydom said not enough emphasis could 
be placed on the need for a multi-discipli-
nary approach, where all stakeholders need 
to share information and work together to 
identify hazards and assess vulnerabilities.

Through in-depth studies, with skills in 
the use of the gIS, and the knowledge and 
application of scientific principles to estab-
lish probabilities and possible areas at risk, 
solutions can be found. In the process a va-
riety of disciplines are involved, from every 
aspect related to disaster management and 
planning. The solution is obtained through 
multi-disciplinary communication and 
co-operation between all the stakeholders 
in an area – all divisions of a municipality, 
such as roads and storm water, housing, 
health, planning, social development, en-
vironmental management, and transport. 
Other sectors such as industry, ngOs, the 
private sector and the public should also 
be involved during the development of any 
disaster management plan or risk assess-
ment, since they may have valuable local 
knowledge to add to the study.

Spatially represented knowledge, 
which is what gIS provides, is only one 
part of an entire set of data and proce-
dures that would be used to ultimately 
notify people of potential dangers and dis-
aster risks. The availability and dissemina-
tion of information on its own is, however, 
not enough. The information needs to be 
understood in its intended context and 
acted upon in an effective, orderly and 
timely manner, not only once the disaster 
is eminent, but a long time before it actu-
ally happens. However, in many instances 
this aspect is sometimes not adhered to 
and development continues to encroach 
into marginal, or ‘risky’ areas, because of 
pressure for available land. 

 Top: Flood hazard severity map indicating areas of differing  
flooding severity
Bottom: Vulnerability map indicating the areas where the  
economic vulnerability is higher (orange to red colours) vs areas of 
lower economic vulnerability (green colours)
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On A PIECE OF LAnD that until recently 
served as an informal truck stop, there will 
soon be a world-class waterfront shopping 
mall. 

Potchefstroom’s Mooi River Mall will 
straddle the Mooi River between the n12 
and Lombard Street and will be bounded 
by Mooi River Drive on the western side. 
When completed, the development will 
comprise 47 500 m2 of shops and 2 000 
parking bays.  

The development is a joint venture 
between the developer of Cape gate, Jaco 

Odendaal, and the Potchefstroom City 
Council. 

The JV is committed to procure locally 
as far as possible and it is envisaged that 
more than nine hundred temporary jobs 
will be created during construction.

The contract for bulk earthworks and 
stormwater systems was awarded to local 
company ALS Bee Projects, who is tackling 
the mammoth task together with ALS 
Roads, ALS Plant Hire and various subcon-
tractors.

Bethuel Mokotedi, ALS Bee director, 
and ALS roads manager Danie Wahl are 
proud of the fact that both companies will 
have obtained a class nine CIDB certifica-
tion on completion of the contract. This is 
the highest certification obtainable.

Since the site is situated on the flood-
plain of the river a large volume of clay 
must be removed and replaced first with 

rock, and then with good soil to ensure a 
solid foundation.  

Because the level has to be raised to 
above the 100-year flood line for a large 
part of the site, more than 175 000 m3 of 
earth has to be moved over a six-month 
period. 

Another great challenge is the eco-
sensitive nature of the project. Most of the 
riverfront trees have to remain intact and 
pollution of the river must be prevented at 
all costs.  

The implication was that the riverfront 
had to be closed off with gabions wrapped 
in geo-textiles to ensure that clean water 
can run into the river, but silt and mud are 
kept out. 

At an estimated cost of R530 million, 
the mall will be the most expensive con-
struction project ever undertaken in north 
West Province.  

Showcase project for North West

 Above: Workers from the local community stacking gabions
Below left: Several thousand cubes of clay are removed and 

replaced by other soil to ensure a firm foundation. This Bell B25D 
is dumping the clay on a part of the site where the levels are being 

raised to above the 100-year flood level
Below right: Mooi River Mall – foundation in the making with the 

banks of the Mooi River in the far background
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IT IS WELL KnOWn that South African 
road accident statistics are amongst the worst 
in the world. First world countries such as 
Britain, Sweden and germany incur fatalities 
of about 6 to 7 per 100 000 population per 
annum, while South Africa incurs in the re-
gion of 27 fatalities per 100 000. The bottom 
line is that South Africans are 300% more at 
risk of dying in traffic-related incidents than 
inhabitants of developed countries.

The XXIInd PIARC World Road 
Congress recently held in South Africa 
highlighted the fact that 80% of the 
world’s road accident fatalities occurred 
in developing countries in Africa, Asia, 
Latin America and the Middle East. Moira 
Winslow – founder of the Drive Alive cam-
paign – stated at the conference that more 
young children die on African roads than 
of Aids.

It was with the above theme in mind 
that the Eastern Cape Branch of the South 
African Road Federation (SARF) initiated 
the ‘Traffic Training Facility for Junior 
Learners’ project. The committee deter-
mined that it made sense to concentrate 
on the training of the youth and felt that a 
facility that could educate young children 
with regard to safety on our roads could go 

a long way in addressing the current unac-
ceptable fatality statistics. 

In April 2003, the Motherwell Urban 
Renewal Programme Manager for the 
nelson Mandela Metropolitan Municipality 
(nMMM), Mr Walter Shaidi, was approached 
regarding the project. He received the pro-
posal enthusiastically and said that it fitted in 
well with the theme of urban renewal. 

The main goal of the project was to 
create a facility in a previously disadvan-
taged community, where learners from pre-
school age to, say, grade 5 could be taught 
the basics of road safety. The idea was for 
learners to be instructed and to be taught 
the rules of the road in a fun environment, 
while demonstrating their new knowledge 
on push scooters, bicycles or even on foot.

PROJECT DESCRIPTION
 The traffic training facility comprises 190 
m of 2 m wide premix surfaced and kerbed 
roadway on 100 mm g3 base on 150 mm 
compacted sub-grade. Included in the road 
way are:

Line markings 
A raised traffic circle
Traffic lights
Pedestrian crossings

■

■

■

■

Road traffic signs – stop, yield, no-entry, 
pedestrian crossings
Bus bays

The areas within the roadways was top 
soiled and grassed and included play-
ground equipment. 

Also included in the project was the 
supply of 30 aluminium push scooters and 
a building to lock away the mobile signs, 
scooters and loose equipment.

The training facility was built on 
a 500 m2 piece of land alongside the 
Motherwell library in nU 9 Motherwell. 
This area was chosen because of its prox-
imity to schools and also because of its 
situation within the fenced-off Motherwell 
library grounds, thus offering security. 

METHOD 
ninham Shand Consulting Services (Port 
Elizabeth) – SARF members – were ap-
proached and kindly agreed to carry out 
the survey and the detailed design for the 
project at no cost. This was the catalyst 
needed to really get the ball rolling.

A project document was prepared 
and submitted to various companies to 
finance the construction of the project. 
Subsequently Murray and Roberts, Much 

■

■

Table � Traffic Training Facility for Junior Learners: stakeholders
Stakeholder Name Area of responsibility

SARF committee Chris Lange, chairman SARF (Eastern Cape)  
and members

 Project sponsor
 Secure funding
 Appoint contractor
 Project management

Ninham Shand Consulting Services Geoff Roberts
Bill Sanderson

 Detailed design
 Tender adjudication
  Assistance with project administration, meas-
urement and payments to contractor

Nelson Mandela Metropolitan Municipality Walter Shaidi 
Motherwell Urban Renewal Programme Manager

 Client and responsible for operating the facility

Motherwell Library M Gidane
Business Unit Manager – Recreation and Cultural 
Services – NMMM

 Client
 Authorisation to use land

Motherwell community Residents and their children  Users of the facility

Contractor Jadelyn Construction – supported by Scribante 
Construction

 Construction of the project

Funding providers Murray and Roberts
Much Asphalt
D G Murray Trust

 Funding of the project

Text Chris Lange  
Chairman SARF (Eastern Cape)  
Technical director  
Much Asphalt (Pty) Ltd 
chris.lange@murrob.com

Traffic training centre 
for junior learners
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Asphalt and the Douglas Murray Trust 
agreed to sponsor one third of the R243 
000 total contract value each.

OBJECTIVES
The key objectives were the following:

To provide the disadvantaged Motherwell 
community with a traffic training fa-
cility – at no cost to them or the nelson 
Mandela Bay Municipality (nMBM)
To complete the project within four 
months of the funding being secured
To provide the nMBM with a quality 
product which could serve as an example 
and a pilot project for similar initiatives 
both locally and abroad
To complete the project within the esti-
mated cost of R243 097

STAKEHOLDERS
The success of the project and the support 
received for it from the local residents 
and the Motherwell Urban Renewal 
Programme staff, Metro and library staff 
was largely due to stakeholder involve-
ment. All stakeholders were consulted 
during the feasibility phase and kept 
informed throughout the planning and 
implementation phases.

■

■

■

■

PROBLEMS ENCOUNTERED  
AND INNOVATIONS
One of the problems encountered was of a 
financial nature – the committee was of the 
opinion that the VAT on the construction 
work could be claimed as an input credit, 
but as the SARF is not the end user this was 
not to be and we had to ask our sponsors to 
assist us with the shortfall. 

On the innovation side, Scribante 
Construction advised us to do away with the 
box cut due to the rocky subgrade and rather 
raise the area by approximately 75 mm with 
a layer of locally available calcrete material. 
This saved us time and made it easier to 
shape the area and excavate for the kerbs.

CONCLUSION
The facility was opened on 19 June 2006 by 
the executive mayor of the nelson Mandela 
Bay Municipality, Ms nondumiso Mphazi, 
and the MEC for Transport, Mr Thobile 
Mhalhlo. A delegation of regional and local 
authority dignitaries and the ambassador of 
the European Union also visited the facility 
soon after the opening.

We wish to thank the main sponsors: 
Murray and Roberts, the D g Murray 
Trust, Much Asphalt and ninham Shand, 

and also those companies that sponsored 
their time and materials, namely Scribante 
Construction and Philock Signs. Without 
their support this worthy project would not 
have become a reality. 

MEC for Transport Mr Thobile Mhlahlo negotiating the traffic 
circle ‘the wrong way round’ at the opening function
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THE COnTRACT FOR the Municipal 
Infrastructure Development zone 1, Phase 
1 for the Coega IDz was started in January 
2005 and is due for completion in October 
2006, four months ahead of the anticipated 
completion date. 

Rumdel Construction, in joint venture 
with BEE company zingisa Construction, 
secured the contract in november 2004. 

An important facet of the contract 
are aspects such as health, safety and the 
environment. Work was allowed to start 
only after the contractor’s health and 

safety plan, as well as his environmental 
plans, had been approved by the relevant 
authorities.

Health, safety and environmental (SHE) 
audits are being conducted on site weekly 
during the construction phase to ensure 
the compliance of contractors with all the 
specifications and requirements.  

Construction work for Phase 1 entails 
the establishment of two large sewer pump 
stations with depths exceeding 10 m, 
4 500 m of internal water reticulation, two 
pumped sewer lines totalling 2 km, 2,5 km 

of gravity sewer lines in excess of 6 m 
deep, and 3,9 km of storm water pipes and 
portal culverts. Additional work includes 
the establishment of two large stormwater 
retention ponds and channels with a total 
capacity of 196 500 m3 and the construc-
tion of 38 500 m2 of internal roads, 31 km 
of ducting and an electrical substation 
building.  

zone 1, situated between the new deep-
water port on the east, the n2 freeway on 
the west and the freshwater Coega River 
on the north, covers an area of 535 ha and 

PROJECT INFO
Client
Coega Development Corporation (Pty) Ltd

Consultants
Africon/Izizwe/Nzuza JV

Contractor
Bambanani 3 Joint Venture (Rumdel Construction (lead 
partner), Zingisa Construction cc and Koelro79 cc

Contract value
R99,2 million

Contract duration 
�9 months

Text Ian Muller 
Rumdel Construction 
ian@rumdel.co.za 
083-460-7385

health, safety and the  
environment are priorities at  Coega



is zoned for corporate and light industrial 
development.  

Phase 1 of the municipal infrastructure 
project for zone 1 is valued at R80 million, 
while the full development costs for the 

zone are estimated at R420 million.  
Some 215 people are employed on the 

contract and about 48 construction plant 
items are required on site daily. The JV 
employs seven small, medium and micro 
enterprise contractors for various aspects of 
the contract and also oversees six learner-
ship contractors from the expanded public 
works programme. 

 
CHALLENGES
One of the main challenges experienced by 
the main contractor was the difficulty of 

coordinating 13 different work disciplines 
on one site simultaneously. 

The consulting engineers also en-
countered challenges including conflict of 
services and topographical problems. The 
undulations and localised depressions of 
zone 1’s topography influenced stormwater 
and sewer designs, necessitating deep 
gravity sewer lines, with special design 
parameters and material use. This design 
had to take potential floods into considera-
tion with a pipe system for one-in-two-year 
floods, while one-in-50-year floods are 
catered for by means of canalised roads, 
retention ponds and channels.

As a multidisciplinary, privately 
owned civil engineering and construction 
company, Rumdel Construction focuses 
predominantly on earthworks, roadworks, 
infrastructural development projects, con-
crete structures and bridges. The company’s 
activities include projects as far afield as 
northern Mozambique, Lesotho, Swaziland 
and namibia. 

The consulting engineers supervising 
the contract is Africon (Port Elizabeth), in 
joint venture with Izizwe Consulting and 
Richard nzuza & Asssociates. This JV was 
appointed in May 2004 to undertake the 
design, contract administration and site 
monitoring.

The contract for the next phase of the 
Municipal Infrastructure Development 
zone 1, Phase 2, was recently awarded to 
the Bambanani 3 Joint Venture. Rumdel 
Construction is the lead partner and 
zingisa Construction cc and Koelro79 cc 
the other BEE JV partners. The new phase 
will also incorporate various SMME con-
tractors.

The new contract was started in July 
2006 and is due for completion in 19 
months’ time. 
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health, safety and the  
environment are priorities at  Coega

 Top left: Deep excavation for sewer pump station
Above: Steel fixing for sewer pump station
Bottom left: Earthworks with pond B1 in background



IF SUSTAInABLE development is ‘holding 
the world in trust for our children’, how 
do we solve the problems of poverty and 
inequality without squandering our natural 
resources? 

This is where the work of the civil en-
gineer is under the greatest scrutiny. Rural 
communities have the right to participate 
in the opportunities that South Africa 
offers. We have to find a way to provide 
the basic essentials of clean water, safe 
sanitation, education, health facilities and 
access to markets and job opportunities in 
areas of environmental significance. This 
was the challenge that the Department 
of Transport presented to BCP Engineers 
and their joint venture colleagues in the 
Ongoye Forest.

The Ongoye Forest is a Kwazulu-natal 
wildlife reserve of Coastal Scarp Forest 
that covers about 4 000 ha. The reserve is 
unique both geologically and biologically 
with extensive areas of high forest inter-
spersed with patches of grassland set in a 

landscape of undulating hills with magnifi-
cent scenery. John Roux of BCP, who has 
managed the project on behalf of the de-
partment, notes that it has been a delicate 
balance between applying main road stand-
ards in mountainous and forest terrain and 
attempting to protect the natural habitat 
(and numerous ancestral graves). 

Ongoye Forest is well known in in-
ternational botanical communities as the 
home of the rarest plant in the world. In 
1895 Medley Wood was on a collecting trip 
in zululand and found a solitary clump of 
cycads in the vicinity of Ongoye Forest, 
which turned out to be unique – it was later 
named Encephalartos woodii in his honour. 
The single specimen Wood identified was 
male and no female is known to exist. 

Today the best place to see this mag-
nificent plant is in the Durban Botanic 
gardens where the original two stems of 
Wood’s cycad continue to thrive. However, 

suckers from the original cycad continue 
to provide new plants, and the species is 
represented in many of the major botanical 
institutions of the world – including Kew 
gardens in London.

To the naturalist and avid birdwatcher 
the area is rich in forest bird and animal 
species. The most publicised of these spe-
cies is the green or Woodward’s Barbet, 
which only occurs in the Ongoye Forest in 
South Africa and on the Rondo Plateau in 
Tanzania. There is also an isolated popula-
tion of the vulnerable Ongoye Red Squirrel, 
believed to be sub-species of the Tonga Red 
Squirrel. The forest is also home to the rare 
green butterfly.

The project team has taken the motto 
‘Engineering with Care’ to heart, and they 
are every bit as proud of their achieve-
ments in preserving the natural habitat as 
providing essential road access for the local 
communities. 

PROJECT INFO
Client 
KZN Department of Transport 

Professional Team 
BCP Engineers in association with Asha Sunker, 
Brava Developments and Mark Moonsamy

Linking nature with life –  
Ongoye Forest link road
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 Above: The Green or Woodward’s Barbet (photo: Hugh Chittenden)  
Below: The existing road through Ongoye Forest

Right: A section of the new road through the hills



Civil Engineering | October 2006 2�

THE BACKLOg in sanitation infrastructure 
in the Eastern Cape remains an area of huge 
concern, and consulting engineering firm 
Arcus gibb is focusing on three key areas to 
assist in the upliftment and development of 
rural and urban communities in the province.

According to the project leader, Dave 
Clark, Arcus gibb is involved in various 
sanitation projects including the bucket 
eradication programme, providing venti-
lated improved pit (VIP) latrines as well as 
sewage and waste water treatment facilities. 
‘Each of these focus areas creates challenges 
required to meet the backlog,’ says Clark.

BUCKET ERADICATION PROGRAMME
Arcus gibb has completed the bucket eradi-
cation programmes in the towns of Cala, 
Ugie, Maclear and Mount Fletcher with a 
total of 3 000 buckets being eradicated in 
the last two years. Says Dave: ‘Although 
it is theoretically easy to implement these 
projects, the institutional aspects often 
present a variety of challenges. Amongst 
these, is the request for a higher level of 
services (HLoS) for existing populations, 
which is impractical in the short term.’  
Some of these factors are insufficient raw 
or treated water, absence of water reticula-
tion to individual stands, absence of sewer 
reticulation and mains, and insufficient 
wastewater treatment works capacity.

Another challenge is the sourcing of 
sufficient funding for some, or all, of these 
infrastructure components. This could take 
up to ten years. ‘Ensuring a medium-term 
solution was paramount, Arcus gibb hosted 
a series of workshops for the beneficiaries 

who have since accepted VIPs as an interim 
answer to their sanitation problem. Added 
to this, the solution needed to be discussed 
and accepted by local councillors, who 
in many cases had made promises of de-
livering HLoS systems,’ says the project 
director, Wiero Vogelzang.

On each of the completed bucket eradi-
cation projects precast structure units com-
posed of lightweight fibre cement panels 
have been chosen with trained local labour 
erecting the units. This type of unit is 
considerably cheaper than the conventional 
block unit and has the added advantage of 
relocating the entire structure to a new po-
sition at the end of the life span of the pit.

RURAL VIP PROGRAMME
In the past, the backlog in providing VIP 
units to the rural areas has been hampered 
by imposed funding ‘guidelines’. In recent 
years funding has been directed through 
the Water Services Authorities (WSA), 
which in many instances are the district 
municipalities in the Eastern Cape. WSA 
funds the difference between the cost of the 
unit and the subsidy provided.

Through its innovative approach to com-
plex problems, Arcus gibb has introduced 
the Archloo system, which is the only struc-
ture, excluding the unacceptable corrugated 
iron units, that can be constructed below the 
total cost of R3 000 per unit.

The implementation of the Archloo 
system has a number of benefits, including 
low capital costs, labour-intensive construc-
tion methods using local labour, construc-
tion in areas where vehicular access is non-

existent, and durability in adverse weather 
conditions as well as using local tractors and 
donkeys for transporting water and sand.

‘Since 2005 more than 2 800 units 
have been constructed by Amanz’abantu 
Services in Wards 1 and 3 of ngcobo’, says 
Dave Clark. ‘These low unit costs have been 
achieved by WSA committing substantial 
budgets to the project which has ensured 
cost-effective purchasing of materials such as 
hessian and cement. Added to these savings, 
project and site management costs reduce per 
unit as the rate of production increases.’

WASTEWATER TREATMENT
Urbanisation of the local towns from the 
former ‘homelands’ is continuing at an un-
precedented scale. Towns which have re-
mained static in size for the past 100 years 
have grown exponentially four or five times 
in the last ten years. This growth is taking 
place in dense settlements that do not suit 
the use of septic tanks for sanitation. The 
existing maturation ponds and package 
treatment plants can no longer treat the 
effluent to meet the Department of Water 
Affairs and Forestry’s quality standards.

Wastewater from the households pro-
vided with waterborne sanitation can be 
dealt with in several ways and Arcus gibb 
has been involved in providing solutions to 
wastewater treatment to a number of towns 
in the Eastern Cape. The maturation ponds 
at Cala have been completed. A conventional 
activated sludge treatment plant is under 
construction at Maclear and a similar plant 
is in design phase at Peddie. Both these 
plants have been designed for future expan-
sion to cope with densification of the towns, 
new greenfields developments, and to meet 
the demand for HLoS. In Ugie, on site diges-
tors with soakpits have been completed for 
each of the new starter homes. ‘On comple-
tion of these projects the existing maturation 
ponds and package treatment plants will be 
decommissioned,’ says Clark.

In conclusion Wiero Vogelzang states: 
‘Although Arcus gibb is initiating com-
munity development through cost effective 
solutions for the sanitation infrastructure 
of rural and peri-urban areas in the Eastern 
Cape, it will be a major challenge for the 
province to meet the millennium target of 
providing safe sanitation for all by 2010. 
However, with political resolve this should 
still be possible.’ 

Sanitation backlog in the 
Eastern Cape being alleviated

Typical example of an Archloo
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JEFFARES & gREEn (Pty) Ltd was ap-
pointed by the Western Cape Provincial 
Administration: Department of Transport 
and Public Works to do the planning of the 
strategic road network in the vicinity of the 
existing Potsdam Road Intersection, as well 
as the design and construction supervision 
of the Potsdam Road Interchange and ancil-
lary roads.

The project entailed the following 
studies:

An investigation into the safety of the ex-
isting, heavily overloaded, at-grade inter-
section with the n7 and the identification 
of immediate, short-, medium- and long-
term measures to improve the safety and 
capacity of the intersection. This study 
highlighted the need for grade separation

■

Re-assessing the metropolitan strategic 
road network (to the east of the n7) in 
the vicinity of the Potsdam area. This 
included setting up a Saturn Traffic 
Simulation Model developed specifically 
for this project to determine the current 
and future traffic volumes for both the 
medium- and long-term for the inter-
change under different development and 
network scenarios
Identifying ten different interchange con-
figurations, and costing and analysing 
each scheme to determine the most suit-
able and cost-effective configuration for 
the interchange
Undertaking an economic evaluation to 
test the economic viability of the first 
phase of the preferred interchange scheme

■

■

■

Undertaking the conceptual and pre-
liminary design of the interchange to 
determine the land requirements for the 
interchange and ancillary roads
Undertaking the detailed design for 
the first phase of the interchange and 
preparing tender documentation for the 
contract

AIMS AND OBJECTIVES
The interchange will eliminate the existing 
unsafe intersection and, when linked to the 
metropolitan road network north of the Diep 
River, will unlock land for future develop-

■

■

MAJOR ITEMS OF WORK ON ThE CONTRACT 
Bulk fill 180 000 m3

Selected layers 25 000 m3

Cement-stabilised subbase 20 000 m3

G1 basecourse 11 500 m3

Asphalt surfacing, 50 mm thick, 61 500 m2

Structural concrete 2 500 m3

Steel reinforcement for structures 270 t 

■

■

■

■

■

■

■

PROJECT INFO
Client
Western Cape Provincial Administration Department 
of Transport and Public Works

Consulting Engineers
Jeffares & Green (Pty) Ltd

Contractor
Vusela Construction (Pty) Ltd

Phase � of the Potsdam 
Road Interchange on the N7 
now under construction 

Text Gerry Poswell 
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 Above: Bridge over the N7
Bottom left: Gabion-lined river training works
Opposite page: Twin-cell bridge deck – bottom section
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ment and ultimately provide a direct link 
between Stellenbosch and Atlantis via Parow 
and Cape Town International Airport.

 
PROJECT DESCRIPTION
A split-diamond was the interchange con-
figuration finally decided upon. The first 
phase comprises the following:

2,2 km of single carriageway of the over-
passing road (M112)
3,5 km of associated ramps connecting 
up with the n7
Reconstruction of approximately 300 m of 
the existing Potsdam Road west of the n7
Widening of about 500 m of the existing 
Contemanskloof Road in the east of the 
n7
Traffic signals
Streetlighting 
Four large cast-in-situ culverts, three 
drainage structures and one agricultural 
underpass
Construction of a 83,75 m long four-span 
continuous bridge carrying the M112 
over the n7. The bridge has an angle of 
skew of 32° and the width between bal-
ustrades is 16,2 m

The deck is a post-tensioned twin box to be 
constructed in two stages. The main spans 
are 28,35 m and the jackspans 13,5 m in 
length.

■

■

■

■

■

■

■

■

The substructure comprises spill-
through abutments and Y-shaped columns 
on spread footings founded in moderately 
weathered shale.

PROJECT STATUS
The contract for the first phase was ad-
vertised on 29 July 2005 and awarded to 

Vusela Construction (Pty) Ltd at a tender 
sum of R71,3 million.

Construction commenced during 
november 2005 and is contractually due 
for completion during October 2007. Work 
is progressing well and eight months into 
the contract the critical path activities are 
two weeks ahead of programme. 

Phase � of the Potsdam 
Road Interchange on the N7 
now under construction 
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THE CITY OF CAPE TOWn currently 
generates in the order of 3,2 million tons of 
waste per annum. Some 700 000 tons per 
annum is recycled, mainly by processing of 
builders’ rubble. The balance comprising 
2,5 million tons per annum is disposed 
of at four municipal-owned landfill sites, 
namely Coastal Park, Bellville South, Faure 
and Vissershok, and one privately owned 
landfill site at Vissershok. The Athlone and 
Swartklip transfer stations serve to transfer 
waste from within the metropolitan area to 
the Vissershok landfill site.

The former Brackenfell and Swartklip 
landfills recently reached their capacity and 
were closed, while the Faure landfill will 
be closing towards the end of 2006. The 
Bellville South landfill was also originally 
scheduled for closure in 2006. The re-
mainder of the city’s landfills are expected 
to reach closure by 2015/2016 and as a 
result, the city is currently in the process of 
identifying a regional landfill site to replace 
the existing landfills. Once the regional 
landfill becomes operational, and as the 
existing various landfill sites reach their 
capacity, new refuse transfer stations will 
be constructed in order to containerise the 
waste for transportation to the proposed 
regional landfill site.

AIMS AND OBJECTIVES
It is against the above background that the 
city has placed a high priority on the plan-

ning of extensions to its existing landfills, op-
timising their potential for providing essential 
airspace in a properly engineered manner 
and satisfying the minimum standards re-
quirements set by the national authorities. 
taking into account environmental, social and 
economic considerations. The city received 
a record of decision from the Department 
of Environmental Affairs and Development 
Planning (DEAD&P) in February 2006 for 
the Bellville South landfill to continue oper-
ating until the end of June 2013.

PROJECT DESCRIPTION
The Bellville South landfill receives general 
municipal waste, has been in operation 
since the 1960s and currently receives 
600 000 tons per annum of waste. An ad-
ditional 150 000 tons per annum will be 
landfilled on the site when the Faure land-
fill closes. The site has a gLB+ classification 
(general:Large:Leachate Producing) and 
serves an essential role in the disposal of 
the city’s waste. 

The site is situated in the central metro-
politan area and is bounded by the Belhar 
residential areas to the west and south, the 
Bellville wastewater treatment site on the 
northern boundary, and the R300 freeway on 
the eastern boundary. Poor town planning 
and pressure for land for housing have re-
sulted in residential creep to the site bounda-
ries. The site has been under immense pres-
sure from the local communities to close. 

The site is situated above deep soils 
comprising Aeolian Cape Flats sands and 
the landfill overlies the Cape Flats aquifer, a 
primary groundwater body located close to 
the ground surface. given the close prox-
imity of the residential areas and the high 
water table in the area, the city exercises 
high standards of operating and manage-
ment to ensure that the negative impacts 
of odours and the release of landfill gases 
and leachates generated by the landfill are 
properly contained. 

The development of the extensions to 
the Bellville South landfill commenced 
in 2002, and four separate contracts have 
been completed that have included the fol-
lowing works:

Contract 1
Remediation of the old 30 ha unlined 
landfill and abandoned sewage sludge 
lagoons requiring the ‘de-listing’ of the 
sludge for disposal onto the landfill 
The excavation and clearing of large 
quantities of wastes dumped outside of 
the ‘formal’ footprint of the landfill and 
the implementation of the first phase of 
a progressive capping and remediation 
programme that involved the determina-
tion and quantification of landfill gas 
generation for purposes of installing a gas 
extraction management system 
The installation of a leachate collection 
system 
Provision of services for the management 
of contaminated and uncontaminated 
stormwater run-off 
The capping of portion of the landfill 
using geosynthetic clay linings (gCLs) 
and compacted clay linings (CCLs) 
Landscaping, planting and irrigation 
works 

The gCL linings were constructed on the 
1:3,5 side embankments. This was one of 
the first landfills in the country to employ 
this technology and the installation of serv-
ices such as roads, buildings, a weigh-bridge 
and security fencing. Treated wastewater 
effluent is blended with pumped borehole 
water (groundwater) for purposes of sup-
plying water to irrigate the planted areas and 
for dust suppression during the landfilling 
operations. The main contractor, Mgewu-
Asla Construction, completed the works 
during 2002 (contract value R10,2 million).

Contract 2
The first 4,5 ha of engineered lined cells 
(Cells 1 and 2) were constructed for the 

■

■

■

■

■

■

New lease on life for strategic  landfill 
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Construction of lined cells for the Bellville South landfill



provision of 1,2 million m3 of airspace. The 
lining of the basin floor included: 

A secondary LLDPE geosynthetic mem-
brane liner and leachate detection layer 
A composite primary liner composed of a 
gCL and HDPE geosynthetic membrane
A stabilised sand protection layer and 
leachate collection layer with associated 
drainage works

The works were constructed by Amandla 
Construction and Aquatan Lining Systems 
in 2003 (contract value R9,0 million). The 
contract included the construction of a 
lined leachate dam for the storage of lea-
chate liquid generated from the waste.

Contract 3
A leachate pumpstation, electicity supply 
and rising main were constructed in 2004 
by Inyanga Civils. Leachate generated 
from the landfill is pumped to the adjacent 
Bellville wastewater treatment works for 
treatment (contract value R1,5 million).

Contract 4
The second 4,5 ha of engineered lined cells 
(Cells 3 and 4) were constructed for the pro-
vision of a further 1,2 million m3 of airspace. 
The lining of the basin floor was based on 
the previous design. A series of stormwater 
detention ponds were constructed as part 
of the contract to accommodate stormflow 
resulting from the development of the 90 ha 
site. The works were constructed by Amandla 
Construction and Aquatan Lining Systems in 
2005 (contract value R10,5 million).

■

■

■

Proposed contract 5
In order to accommodate a significant in-
crease of incoming waste due to the closure 
of the Brackenfell and Faure sites, 10 ha of 
engineered lined cells is to be constructed, 
commencing in 2006. The project will 
include the next stage of progressive cap-
ping and remediation of the closed section 
of the existing landfill. The project value is 
estimated at approximately R30,0 million 
and is planned to be completed towards the 
end of 2007.

PROBLEMS ENCOUNTERED  
AND INNOVATIONS
The high water table and permeable nature 
of the soil, and the requirement to prevent 
contamination of the Cape Flats aquifer 
from leachate generated from the landfill, 
provided many challenges both in design 
and construction of the various construc-
tion stages. The city has set targets for 
reducing the quantities of waste requiring 
landfilling to save on scarce and expensive 
airspace. A number of innovative waste 
minimisation initiatives have been imple-
mented or are being considered, such as 
chipping and composting of garden refuse, 
recycling of tyres, processing of builders’ 
rubble for re-use as construction mate-
rials, etc.

PROJECT STATUS
The tender for the construction of the fifth 
stage, as described above, was advertised in 
August 2006.

CONCLUSION
Increase in the city’s population and 
increased levels of service delivery have 
resulted in a growing demand for airspace. 
Maintaining a clean and healthy environ-
ment with respect to waste management 
is a major challenge to all municipalities 
throughout South Africa, and the optimal 
development and operating of existing per-
mitted landfills holds a high priority. 

PROJECT TEAM
The project team for the completed stages of 
the Bellville South Landfill is as follows:

Client
City of Cape Town: Solid Waste Management 
Services 

Consultants
Jeffares & Green (Pty) Ltd  
– Consulting Civil Engineers
R Parsons and Associates – Groundwater 

Consultants
Crowther Campbell and Associates  
– Environmental Consultants
D Dracouledes & Associates  
– Gas Management Consultants
h Van Der hoven and Associates  
– Landscape Architects
Clinkscales, Maughan, Brown  
– Electrical and Mechanical Consultants

Main Contractors 
Mgewu-Asla Construction, Inyanga Civils, Aquatan 
Linings, Amandla Construction

■

■

■

■

■

■
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THIS BRIDgE On the Black River Parkway 
(part of the M5 freeway near Cape Town) 
crosses several railway lines and a major ar-
terial road. The 26-span simply supported 
prefabricated prestressed concrete beam 
and infill slab type deck has an overall 
length of 378 m and an overall width of 
26 m and was built in the mid-1960s.

The overall deck depth is 915 mm and 
the span length varies from 7 m to 21 m. 
The skew angle is generally 90 degrees, 
except at the road and rail crossings,where 
there is a maximum skew of 75 degrees. 

The substructure consists of piers with 
top transverse trestle beams supported 
on circular or oval columns, with a solid 
wall type abutment at the northern and 
southern ends. The structure is founded on 
piles with each circular or oval column pro-
vided with a separate pile cap. The height 
of the substructure above the pile caps 
varies from 4,5 m to 11,5 m. 

During previous investigations, in the 
early nineties, on this route it was found that 
the steep transverse and longitudinal slopes 
had led to the deck beams creeping down 
the slopes to varying degrees because of con-
tinuous thermal variations and vibrations. At 
that stage it was observed that the transverse 
movement was mainly evident as transverse 
displacement of the beams as well as limited 
displacement of the bearing pads. In view 
of these observations and the absence of 

any fixity at bearing locations in the original 
design, it was considered necessary to con-
struct deck anchor elements. These elements 
consisted of reinforced concrete guide blocks 
between the four or six centrally located 
beams which were completed in 1991.

REMEDIAL ACTION
In 2003 the bridge owner, the Roads 
Infrastructure Branch of the Provincial 
Administration: Western Cape, identified 
the urgent need for remedial action to pre-
vent further deterioration of the structure-
bearing surfaces.  

PROJECT DESCRIPTION
Observed defects
The main problems relating to the bearings 
were the varying degrees of deformation 
and displacement of the rubber pads trans-
versely and longitudinally from underneath 
the beams. This was particularly evident 
under the edge beams at the lowest end of 
the pier trestle beams. Some internal beams 
bearing pads were also displaced outwards 
towards the middle of the spans.

The bearings on the bridge consisted 
of plain rubber pads with two thicknesses, 
depending on span fixity at the supports:

Rubber bearings at the ‘fixed’ supports 
± 6 mm thick with permanent deflec-
tion of about 2 mm, that is, compressed 
thickness of 4 mm

■

Rubber bearings at the ‘free’ supports 
± 19 mm thick with permanent deflec-
tion of about 9 mm, that is, compressed 
thickness of 10 mm

About 100 of the more than 1 000 ‘fixed’ 
and ‘free’ bearings showed significant dis-
placement. The concrete guide blocks, in-
stalled in 1991, were still performing their 
intended function as no further transverse 
displacement of the beams was observed. 

The bearing displacement had resulted 
in concentration of the longitudinal edge 
beam load to the very outer edge of the 
trestle beams. The concrete ends of some 
of the trestle beams had excessive spalling 
and in some instances appeared to have a 
significantly reduced supporting ability.

Aspects of bridge deck and bearing 
displacement
Original deck fixity was obtained by using 
very thin rubber bearings at one end and 
thicker rubber bearings at the other end 
to allow movement. This original fixity 
proved to be inadequate, as the deck beams 
had moved down the slopes of the trestle 
beams. The 1991 remedial measures pre-
vented further movement down the slope 
of the trestles and provided positive fixity 
of the deck to the trestle beams, by using a 
combination of guide blocks and dowels. 

An inspection of the sampled bearing 
pad surfaces indicated that the pads were 
most likely placed on the completed sub-
structure sloped concrete surfaces, with the 
beams placed directly on the top bearing 
pad surface. no top or bottom interface 
mortar-levelling layer was provided – this is 
normally required to compensate for beam 
hogging and concrete surface irregularities. 
The result was uneven load distribution 
and significant concentration of load. 

The longitudinal and transverse 
thermal movements were of the same 
order of magnitude and it was concluded 
that the bearing/concrete interface fric-

■

 Figure 2 Severe spalling of pier trestle beam

 Figure � Partial elevation of bridge
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Innovative bearing replacement  
techniques for Black River Parkway  viaduct
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tion forces had been exceeded in some 
instances during these cyclical movements. 
This resulted in relative movement at the 
interfaces. 

The cyclical repetitions of the move-
ment due to seasonal temperature varia-
tions were most likely the main factor re-
sulting in the extrusion of the bearings at 
certain locations. This mechanism also had 
the effect of reducing the bearing contact 
surface area over time.

It was also concluded that the higher 
associated contact pressure, in combination 
with the location of the edge beams on the 
trestles over the un-reinforced edge, has 
resulted in the deterioration and spalling. 
This mechanism had also caused excessive 
compressive and shear stress of the bear-
ings and collapse of the bearing pads. At 
some locations the bearing pads had disin-
tegrated to such an extent that the precast 
beams were bearing concrete on concrete. 

Analysis
To provide a more detailed assessment of 
the existing condition of the bridge and 
allow effective planning of repair proposals, 
a detailed analysis was carried out. 

The following main conclusions were 
drawn:

Temporary vertical displacements at 
bearing locations of up to 20 mm would 

■

be structurally acceptable provided that 
differential displacements between adja-
cent beams did not exceed 5 mm
The original bearings (un-reinforced 
rubber pads) did not comply with the 
design requirements of BS5400, specifi-
cally the elastic deformation limits due to 
the substantial un-reinforced thickness of 
up to 20 m

BEARING REPLACEMENT METHODOLOGY
The urgency of repairs, the need for a fur-
ther detailed investigation of the bearings, 
as well as budgetary constraints were the 
main considerations. In addition, it was 
important to develop a cost-effective pro-
posal that would address the major defects, 
overcome safety concerns of the structure 
in the short term, and also enhance the 
service life of the structure. 

Replacement bearings 
Various types of bearings were considered 
for the required load capacity, movement 
range, and structural geometry/compatibility. 
During extensive analysis and consultation 
with specialist manufacturers, trial tests were 
performed to establish the actual friction and 
adhesion capacity of bearings and related 
materials under comparable loads. 

The proposed replacement bearings 
comprised a layer of natural rubber with a 
2 mm plate in the centre and a thickness 
compatible to the existing structural con-
straints. generally, 15 mm thick bearings 
were used at free ends and 10 mm thick 
bearings at fixed ends. 

 
Jacking system 
The effects of the differential uplift, due to 
the jacking at selected locations only, were 
evaluated and found to be acceptable. The 
structure overall height and the absence of 
suitable founding conditions were the main 
considerations in the design of the jacking 
system. 

The final proposal comprised a pur-
pose-made structural steel supporting 
structure that made provision for two jack 
locations on both sides of a trestle beam. 
The absence of transverse diaphragms at 
these locations permitted the supporting 
of this structure on top of the trestle beam. 
Offsetting the support structure relative 
to the trestle beam made provision for dif-

■

ferent dead loads in adjacent spans. This 
configuration also eliminated problems 
related to height and founding conditions.

Jacking procedure and bearing 
installation method
The precast deck beams were first jacked 
to about 15 mm above the existing bearing 
surfaces to allow removal of existing rubber 
bearings and to clean and prepare interface 
surfaces.

A detailed analysis of jacking force and 
deflection recordings using the calibrated 
jacking pressure gauges and displacement 
information determined the final jack release 
pre-set displacements for the beam soffits. 

The new bearings were wedged to the 
underside of the beams installed using 
compressible wedges to keep the bearing to 
the underside of the beam. An epoxy mortar 
paste was then injected below the pads and 
the beams were lowered to the predeter-
mined height and the jacks locked off. This 
was important because the epoxy mortar 
bedding had to accommodate all interface 
surface irregularities, which were one of the 
main contributing factors to the original 
bearing damage. The next day, once the 
epoxy mortar had set, the precast beams were 
again raised and a flowable epoxy adhesive 
injected to the top surface of the pads. The 
beams were then lowered into their final po-
sition and the jacks were released completely. 

CONCLUDING REMARKS
The effects of placing the precast beams on 
sloping supports, whether transversely or 
longitudinally, does not imply that friction 
between the rubber bearings and concrete 
beams / support structure is sufficient 
to prevent permanent displacement of a 
deck. The bearing replacement techniques 
developed for this project ensured minimal 
disruption of traffic on one of the busiest 
routes in Cape Town, as well as the cost- 
effective extension of the service life of the 
structure. 

 Figure 3  Deformed bearing pad compared to 
replacement pad

 Figure 4  Jack support structure

 Figure �  Installation of epoxy mortar bedding

PROJECT TEAM

Client Roads Infrastructure Branch of the Provincial 
Administration: Western Cape
Consultant BKS (Pty) Ltd
Contractor African Concrete
Bearing manufacturer Bearing Technologies

Innovative bearing replacement  
techniques for Black River Parkway  viaduct



28  Civil Engineering | October 2006

HHO AFRICA are the consulting civil en-
gineers for the prestigious mixed land use 
developments of Century City, as well as 
Heartland Properties at Somerset West.  

At Century City, HHO Africa are 
responsible for the design and construct 
supervision of roads, bridges, canals and 
associated urban services for the various 
residential, office, and retail precincts cur-
rently under development.  

The company is providing similar inte-
grated consulting engineering services to 
the Heartland mixed land use development 
at Somerset West.  

Currently, the land use and supporting 
infrastructure are being planned around 
the Paardevlei water body. Construction 
of this precinct is expected to start in the 
latter half of next year.

The company’s roads division is 
involved in a wide variety of road and 
transport infrastructure projects, with 
probably the largest being the new road 
construction between gansbaai and 
Bredasdorp, with a capital value in excess 
of R200 million. This EPWP infrastruc-
ture project, which has strong labour en-
hanced and training components, forms 
part of the Overstrand / Cape Agulhas 
economic and tourism development 
plan for the region. The road upgrading 
through the historical mission town of 
Elim is being designed on a multi-disci-
plinary basis in conjunction with urban 
designers, landscape architects and 
environmental/heritage consultants. The 
client is the Provincial Department of 
Transport and Public Works.

After many years of planning and 
consultation, two public private part-
nership projects are expected to start 
construction soon. These are the long 
awaited Claremont Bypass in Cape Town’s 
southern suburbs and the more recently 
announced Dreamworld Film Studios 
between Eersterivier and Khayelitsha. For 
both projects HHO Africa are the con-
sulting civil engineers, the latter project in 
association with Orrie Welby-Solomon & 
Associates. 

Prestigious mixed land use 
developments in the Western Cape

The road upgrading through the 

historical mission town of Elim 

is being designed on a multi-

disciplinary basis in conjunction 

with urban designers, landscape 

architects and environmental/

heritage consultants

At Century City, HHO Africa 

are responsible for the design and 

construct supervision of roads, 

bridges, canals and associated urban 

services for the various residential, 

office, and retail precincts currently 

under development
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OWIng TO THE URgEnCY of the n2 
gateway housing project providing thou-
sands of new low-income houses, as well as 
the densification that is taking place in the 
catchment area of the zandvliet Wastewater 
Treatment Works and current overflow 
problems experienced in the existing sewer 
system, the City of Cape Town invited 
tenders for the design and construction of a 
new Delft bulk sewer.

The R2,3 billion n2 gateway project 
is set to change the lives of 22 000 house-
holds living in the n2 informal settlements 
and is one of the most talked about assign-
ments in Cape Town. 

THE TEAM
Sobambisana Community Developments, 
a consortium, was the successful tenderer 
and appointed a joint venture contractor 
consisting of Asla Construction and Power 
Construction, two of the leading construc-
tion companies in the Western Cape.

The consulting engineers for 
Sobambisana on this project were the 
leading consultants, Kwezi V3, who was 
responsible for some 75% of the design, 
and Bergstan, who designed the remaining 
25% of the pipeline. The City of Cape Town 
appointed Stewart Scott International to act 
as project managers on behalf of the city.

Team engineers Adrian Coetzee and 
Johan Prins from Kwezi V3 Consulting 
Engineers in Bellville recall the various 
challenges on the project.

‘Our investigation on the capacity of the 
existing main sewer, which was done almost 
two years ago, led to the City of Cape Town 
going out on tender for the construction of 
the new proposed main sewer pipeline. 

‘The pipeline would have adequate 
capacity for the new 22 000 homes together 
with the future sewage flow in the whole 
drainage area to the zandvliet Waste Water 
Treatment Works. The tender was eventually 
awarded to the Sobambisana Consortium in 
April 2005, since then we have been actively 
involved with the feasibility phase for the 
sewer line and finally the final designs on 
the project,’ explains Prins.

One of the challenges during the de-
sign and construction of the sewer pipe 
line was to allow for adequate drainage for 
the homes. Based on the data obtained in 
the previous reports, this would require a 
pipe of a proportionately large size to be 
constructed due to the ground constraints. 

‘We followed the existing sewer line route 
as this was the most viable route to follow. 
This led us to cross over and under many 
large existing services with diameters be-
tween 800 mm and 2 400 mm,’ said Prins.

‘The existing pipeline starts just at the 
top of Kuilsriver and Bellville and runs all 
the way down to the zandvliet works. The 
new pipeline was therefore an upgrade of 
the existing line. We conducted the pre-
liminary designs of the whole pipeline in 
order to determine the flow capacity of the 
first phase of the pipeline where construc-
tion could commence,’ explains Coetzee, 
illustrating the scope of the venture.

THE INVESTIGATION PHASE
Collecting information for the preliminary 
designs on the project was problematic with 
most of the team members that worked on 
the previous plans no longer working for the 
council. ‘We were lucky to retrieve some of 
the original plans from Tygerberg, Oostenberg 
and even Stellenbosch municipalities. We 
then used the as-built information together 
with gIS data of the total catchment area to 
create a model with the use of interactive 
design package Civil Designer.’

‘One of the challenges that we faced 
was constructing the sewer line above and 
below the existing services while still being 
able to connect to the works and invert 
levels. The whole project was based on the 
same principle as the existing gravitational 
pipeline,’ notes Prins.

CONSTRUCTING THE NEW PIPELINE
The new pipeline had to be adequate for 
flows and it was therefore important to plan 
with the assumption that the entire catch-
ment area would eventually be populated. 
‘The old pipeline, being between 25 and 30 
years old are linked at various key positions 
with sluice gate manholes so that certain 
sections of the existing manholes could be 
shut down to minimise flow,’ said Coetzee.

‘This was done in order to allow the 
existing pipeline to be refurbished so that 
it could act as a backup in the event of an 
emergency. The sewer pipe will eventually 
handle a maximum capacity of 4 623 litres 
per second in peak wet weather flow at its 
bottom section,’ notes Coetzee.

A section of the housing project has 
since been completed, with the first few 
occupants having received the keys to their 
homes last month. 

Meeting Cape Town’s housing needs
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TRUnK ROAD 9 Section 1 is the principal 
road route from Cape Town to the north 
and is the main route from the northern 
suburban areas of Cape Town to the city 
centre. It is a major generator of internal 
traffic with nine major interchanges and is 
also the most heavily trafficked road in the 
Western Cape Province.

The annual average daily traffic varies 
from 90 000 to 150 000 vehicles per day. 
The carriageways generally have three lanes 
in each direction with short sections of two 
lanes per direction.

For a number of years the road had 
been showing signs of distress in the form 
of rutting/deformation and bleeding of the 
asphalt surfacing as well as associated sur-
face cracking and raveling.

Vela VKE Consulting Engineers were 
appointed in 2003 by the Western Cape 
Provincial Administration to investi-
gate Trunk Road 9 from the Koeberg 
Interchange (km 0,0) to the Old Oak 
Interchange (km 18,9). This section of road 
was put out for rehabilitation as two sepa-
rate contracts in 2005 and 2006 at a total 
cost of some R110 million.

PROJECT DESCRIPTION
The roadworks required under the two 
contracts comprised the rehabilitation of 
approximately 19 km of Trunk Road 9/1 
as well as the ramps and cross roads of the 
interchanges. Also included in the project 
was the repair work and maintenance of 

25 bridges and the upgrading of road signs 
and their supporting structures in the vi-
cinity of Koeberg Interchange.

The main items of work included:
Milling out of approximately 34 000 m3 
of existing asphalt surfacing, varying in 
depth from 50 mm to 120 mm
Construction of approximately 14 000 t 
of continuously graded asphalt base with 
an EVA polymer-modified binder
Construction of approximately 69 000 t 
of coarse continuously graded asphalt 
surfacing with an EVA polymer-modified 
binder
Construction of approximately 
520 000 m2 of 22 mm thick and 
180 000 m2 of 24 mm thick ultra-thin 
friction course (UTFC) as final wearing 
surface
Reinstatement of road marking and road-
studs
Upgrading of road signs at Koeberg and 
Barkley Road interchanges and refur-
bishment and replacement of steel sign 
gantries
Replacement of approximately 800 m of 
precast concrete handrails where existing 
aluminium handrails had been stolen or 
damaged
Replacement of bridge joints, which 
included asphaltic plug (Thorma), neo-
prene seals and Dow Corning bridge 
joint sealants
Cleaning and sealing of existing bridge 
concrete surfaces

■

■

■

■

■

■

■

■

■

Replacement of elastomeric bearings at 
the Bosmansdam bridge

During the assessment stage of the initial 
investigation, deformation in the form of 
rutting of the existing slow and middle 
lanes had been measured to a depth of up 
to 80 mm. This deformation was confined 
to the originally constructed asphalt base 
and surfacing layers, and subsequent 
overlays. It was therefore important that 
the asphalt removed be replaced with 
a rut-resistant mix capable of coping 
with the high volumes of heavy vehicles. 
The binder in the new asphalt base and 
surfacing mixes was therefore modified 
with the polymer ethylene vinyl acetate 
(EVA). The decision to construct a UTFC 
was taken to improve the skid resistance, 
to reduce the road surface spray during 
the winter months in Cape Town, and 
to seal the asphalt layer against moisture 
ingress.

PROBLEMS ENCOUNTERED  
AND INNOVATIONS
Accommodating the large volumes of traffic 
during construction, reduced down to two 
lanes, posed major challenges to the con-
tractor. In order to cater for the large influx 
into and exodus from the city on Trunk 
Road 9 during the morning and afternoon 
peak hours, the contractor was only given 
limited access to the road. On the inbound 
carriageway his work could only commence 
after 09:30 in the morning and all work on 
the outbound carriageway had to be com-
pleted by 15:00. no serious contract-related 
accidents were reported during the course 
of either contract.  

During the paving operations, it was 
found that the EVA stayed ‘live’ for hours 
after laying, particularly during periods of 
hot weather. At the commencement of the 
first contract in October 2004, this problem 
with the coarse continuously graded 
asphalt modified with EVA was resolved 
by reducing the bitumen content by 0,1 
percentage point and reducing the laying 
temperature by up to 20 °C. Prior to this 
the contractor experienced difficulties in 
getting the newly laid asphalt layer to stabi-
lise after placing.  

The second contract commenced in 
October 2005. In the period between the 
assessment and actual commencement of 
the construction, fairly rapid deterioration 

■

Rehabilitation of  
Trunk Road 9 Section � 
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of the existing asphalt surfacing in the form 
of rutting was noticed. As a result of this 
rutting, an additional 4000 t of asphalt 
had to be milled and replaced within the 
same contract period, necessitating the 
contractor bringing in an additional mill-
and-replace team.

Shortly after the completion of the 
UTFC, a bulge developed in the road at 
approximately km 17,5 as a result of water 
pressure building up within the underlying 
layerworks. This was a problem that had 
been evident for some years, but had never 
been adequately addressed. This was eventu-
ally solved by installing a cut-off subsurface 

drain across the road to intercept any water 
percolating along the layers of the road.

The specification stipulated that the 
contractor measure the road roughness 
(in terms of the international roughness 
index, IRI) on completion of the asphalt 
surfacing and UTFC layers using an inertial 
profiling instrument. The measured data 
was processed using the Quarter-Car 
simulation model and the contractor was 
either penalised or rewarded for the riding 
quality of the finished product by an 
adjustment factor method. In general, the 
IRI results achieved by the contractor over 
the entire length of the road were excellent 

and he is to be commended for his effort 
in producing a road with very good riding 
quality.

PROJECT STATUS
The first contract was completed in June 
2005 after the contract had been extended 
by two months to complete an additional 
R10 million worth of work. The total con-
tract value was approximately R48 million.

The second contract was completed in 
July 2006 within the contract period of 
eight months at a cost of approximately 
R59 million.

PROJECT TEAM
The client for the project was the Western 
Cape Provincial Administration, with 
Vela VKE Consulting Engineers as the 
designers and supervisors. Both contracts 
were awarded to Road Mac Cape and the 
bridge subcontract work was carried out by 
Erbacon Construction.

IN CLOSING
The rehabilitation of the road has signifi-
cantly improved the riding quality and safety 
of this very busy main access road into the 
City of Cape Town and has produced an aes-
thetically pleasing end-product of which the 
client, consulting engineer and particularly 
the contractor can be justly proud. 
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THE OUTEnIQUA PASS forms an important 
link in the road network of the Southern 
Cape. It serves as a means of crossing the 
Outeniqua mountain range and in so doing 
connecting the town of george and the 
coastal belt from Mossel Bay in the west to 
Knysna in the east with the hinterland. 

In the mid-1990s the section of the pass 
from km 6,7 to km 19,5 was upgraded by 
the then Cape Provincial Roads Department. 
The current project completes the upgrade 
from the municipal area of george at km 2,6 
to the limit of the previous contract at the 
Blanco Intersection at km 6,7.

AIMS AND OBJECTIVES
The aims and objectives of the project were, 
inter alia, to improve the alignment of the 

existing road over this section, improve the 
road capacity by means of the introduction 
of auxiliary lanes and surfaced shoulders, 
and construct the associated appropriate 
pavement structure. Road safety and en-
vironmental considerations were of para-
mount importance to all of these.

PROJECT DETAILS
Road cross-section and alignment
The existing road consisted of a two-lane sur-
faced width of 6,4 m with gravel shoulders. 

After an initial flat section on leaving 
the municipal area of george, the road 
dropped down to a low point at the Malgas 
River bridge (km 4,2) after which it con-
tinued on a sustained upgrade of 6,3% to 
the end of the project at km 6,7. 

The horizontal alignment was very 
curvilinear in nature with curve radii of the 
order of 115 m to 150 m (equivalent to a 
design speed of approximately of 60 km/h) 
and stopping sight distances of the order 
of 60 m (equivalent to a stopping sight dis-
tance of approximately 40 km/h).

The combination of these factors re-
sulted in high levels of driver frustration 
due to the lack of overtaking opportunities 
– exacerbated by the steep gradient re-
sulting in the heavy vehicles travelling at 
crawl speeds in both directions. A particu-
larly bad combination of reverse curves on 
the southbound approach to the Malgas 
River bridge resulted in numerous 

Text G R Tyndall 
Director Roads and Transportation 

Kantey & Templer Consulting Engineers 
royt@kanteys.co.za

Reconstruction of the road from 
George to the Outeniqua Pass 

 Above: Realignment of watercourse at toe of fill

S O U T H E R N  C A P E
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instances of heavy vehicles overturning 
and/or shedding their loads. The sag vertical 
curve over the Malgas River Bridge itself was 
also problematic in having a ‘k’-value of only 
9,5 (equivalent to a design speed of approxi-
mately 40 km/h) which in turn resulted in 
poor headlight sight distance to the reverse 
curves referred to above.

In terms of the new facility the road has 
been upgraded to a typical rural Class 1 cross 
section with 3,7 m lanes and 2,0 m surfaced 
shoulders over the initial flat section upon 
leaving the george municipal area. Thereafter 
it has been upgraded to a typical rural Class 
2 cross section with 3,4 m lanes and 1,5 m 
surfaced shoulders – in combination with a 
continuous auxiliary climbing lane and an 
auxiliary passing embayment on the down-
grade between the Malgas River bridge and 
the limit of the project.

In similar vein the horizontal alignment 
has been improved to the extent that the 
typical horizontal curve radius is now of 
the order of 320 m with stopping sight dis-
tances of the order of 150 m and a design 
speed of the order of 85 km/h taking the 
downgrade of some 6,3% into account.

Road pavement structure
The existing pavement structure typically 
consisted of a g4 to g5 quality ‘base’ of 
variable thickness underlain by a g5 to g6 
quality ‘subbase’, again of variable thick-
ness, with highly variable subgrade mate-
rial of a silty nature. The revised horizontal 
alignment and increased pavement width 
resulted in most of the new pavement 
structure being built from roadbed level 
up – the existing pavement materials were 
recovered wherever possible and incorpo-
rated in the new pavement structure at the 
appropriate level.

The new pavement structure is a Class 
E10 pavement (3 to 10 million E80s per 
lane over the 20-year structural design 
period) consisting of an ultra-thin asphalt 
surfacing on a continuously graded asphalt 
surfacing on a hot mix asphalt base on two 
150 mm thick C3/C4 cement stabilised 
subbase layers.

Malgas River bridge structure
The existing Malgas River bridge structure 
consisted of a reinforced concrete arch 
structure built in the 1950s. no abutment 
walls were present – the approach fills 
were merely continued over the arch and 
contained within the spandrel walls and 
the road pavement layers constructed on 
this fill.

In order to accommodate the new road 
cross-section and improve the existing 
substandard sag vertical curve across the 
bridge this bridge was a new bridge was 
constructed. This was done in two phases. 
The first entailed the construction of an 
entirely new bridge abutting the existing 
with a matching arch but with a finished 
deck level some 2,5 m above that of the 
existing in order to improve the charac-
teristics of the sag vertical curve. During 
this phase traffic continued to be accom-
modated across the existing bridge. The 
second phase entailed switching the traffic 
onto the newly completed phase one bridge 
whist the existing bridge was then raised 
to match the new phase one finished deck 
level. This was accomplished by the instal-
lation of piles behind the springing points 
of the existing arch and the construction 
of new beams from pile cap to pile cap so 
as to take the load of the new deck without 
subjecting the existing arch to any further 
loading. 

PROBLEMS ENCOUNTERED  
AND INNOVATIONS
The existing topography over most of the 
route resulted in a very steep cross-slopes 
being encountered with deep cuts and high 
fills as a result. An existing residential de-
velopment was located at the toe of the ex-

isting fill slopes over much of the length of 
the road. Furthermore, only one of the cuts 
was identified as yielding material suitable 
for re-incorporation in the structural fills 
These factors resulted in many iterations of 
the revised horizontal alignment being un-
dertaken before the final selection of what 
was deemed the optimal horizontal align-
ment taking social, materials, quantities 
and alignment considerations into account. 

In addition, the series of reverse curves 
on the downward approach to the Malgas 
River bridge proved particularly difficult 
to overcome taking the topographic and 
superelevation development lengths into 
account. This was finally resolved by rea-
ligning a section of the watercourse, which 
had been the original cause of the reverse 
curves. In so doing the reverse curves were 
eliminated. In realigning the watercourse a 
gabion side wall was built at the toe of the 
fill and the invert and opposite (inclined) 
bank lined with Reno mattresses. This rea-
lignment withstood the August 2006 floods 
in the area most successfully. 

The unsuitability of the material ema-
nating from the cuts resulted in the need 
to locate a source of suitable fill material. 
given the environmental sensitivity of the 
area it was envisaged that this material 
would therefore have to come from the 
nearby commercial source with the unsuit-
able material being hauled to spoil at a site 
some distance away. Prohibitive tender 
prices in this regard resulted in a new 
philosophy being adopted whereby a suit-
able source of fill material was located in a 
commercial pine plantation adjacent to the 
road. This area was therefore temporarily 
expropriated, the necessary fill material 
obtained and the excavation so created 
backfilled with the soft spoil material. The 
original ground profile has therefore all but 
been recreated and reinstatement of the 
area is being undertaken by means of the 
establishment of local fynbos.

PROJECT STATUS
The project has been under way since 
October 2004 and is scheduled for comple-
tion in September 2006. Work on site cur-
rently (August 2006) involves completion of 
the appurtenant works and the revegetation 
and landscaping, whereafter only the ultra-
thin asphalt surfacing and roadmarking 
remain to be completed.

CONCLUSION
The project has been marked by inter-
esting and challenging aspects of both 
design and construction. good teamwork 
between the employer, contractor and 
engineer throughout the project duration 
has ensured that all of these have been 
satisfactorily addressed to date. The entire 
project team looks forward to the imminent 
successful completion of another chapter of 
road-building in the southern Cape. 

PROJECT TEAM

Employer Western Cape Provincial Administration
Contractor hhL JV comprising haw & Inglis, heunis 
Transport and Loyiso Construction
Consulting Engineers Kantey & Templer (Pty) Ltd

 Left: Raising and widening of existing Malgas River arch bridge
Below: Curvilinear alignment showing erosion protection and topsoiling 
of new cut slopes in progress
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TRAFFIC COngESTIOn affects thousands 
of people in gauteng on a daily basis.

In rush hour traffic, the impact of ac-
cidents and the resulting delays add to the 
general frustration of road users. 

There are various means to counter 
the ever-increasing congestion on modern 
urban freeways and arterials, for example:

The expansion of the road network by 
means of the provision of new infrastruc-
ture 
The upgrading/widening of existing in-
frastructure 
Optimising the use of existing infrastruc-
ture by means of congestion manage-
ment, utilising technology

Technology combined with telecommuni-
cations can be utilised very effectively to 
do real-time monitoring of road network 
conditions, process the information, and 
make informed decisions to manage the 
road network. This technology can also 
be used to improve incident management. 
The speed of response to an accident has 
a direct influence on the safety of any 
persons involved in the incident/accident, 
as well as the extent of congestion caused 
directly or indirectly by the factors listed 
above.

Since the early nineties, experimenta-
tion with systems utilising technology has 
been effected and deployed elsewhere in 
the world. These systems are referred to as 
intelligent transport systems (ITS).

Sanral commenced with the imple-
mentation of an ITS pilot project along the 
n1 Ben Schoeman freeway in gauteng in 
2005. This project is branded as the Sanral 
i-traffic (intelligent-traffic) project. 

The aim with this project is to improve 
road safety and incident management, and 
to reduce congestion.

These aims will be achieved by means 
of the deployment of several forms of ITS 
technology, including a centralised network 
management centre (nMC), closed circuit 
television cameras (CCTV), variable mes-
sage signs (VMS), traffic detection and 
traffic information devices, and continuous 
monitoring of the systems and its impact on 
improved road network operations.  

Further research and experimentation 
will take place to determine tailor-made 

■

■

■

solutions for local conditions.
A key component of the project is the 

interaction and enhancement of existing 
incident management systems (IMSs) in 
order to facilitate faster emergency and 
incident response. This is to be achieved 
by improving the lines of communication, 
and the speed  and efficiency of notifica-
tion between the incident location and the 
IMS.

The area covered by the first phase 
of the Sanral i-traffic project encom-
passes the Ben Schoeman highway. 
The 23 km stretch of the n1 between 
the John Vorster Interchange and the 
Buccleuch Interchange connects Pretoria 
with Johannesburg. There are six major 
freeway interchanges between these two 
interchanges, namely the Brakfontein, 
Rooihuiskraal, Samrand, Olifantsfontein, 
new Road and Allandale interchanges. It 
is a highly trafficked section of freeway, 
carrying between 120 000 and 180 000 
vehicles per day on various sections, and 
more than 11 000 vehicles during rush/
peak hours. 

The Johannesburg Roads Agency (JRA) 
commissioned the installation of the same 
system for the section of the M1 between 
Corlett Drive and Empire Road.

TRAFFIC INFO
For the Sanral i-traffic project, various 
systems are in place to collect traffic infor-
mation.

Traffic monitoring equipment installed 
in the road surface provides real-time 
information about traffic flow conditions 
such as vehicle speeds and following 
distances, and assists the operator in the 
network Management Centre to identify 
potential incidents. The operator can also 
visually monitor the network by means 
of the CCTV camera system, or use the 
CCTV system to validate whether incidents 
occurred as was identified by the traffic 
monitoring equipment. Some of these 
CCTV cameras are fixed in one position 
and others, placed strategically along the 
route, can be remotely panned, tilted and 
zoomed. Seventy cameras were installed 
on the Sanral section and 20 cameras on 
the JRA section. The public can provide 

information about incidents by calling the 
network Management Centre.

Once an incident is validated, the rel-
evant emergency services will be informed.  
The system can provide real-time (live) 
CCTV images at the emergency services 
dispatch centres which will enable them 
to determine the resources (eg ambulances 
and fire engines) required to attend to the 
incident.

At the same time, the public will be 
informed about incidents in various ways.  
Road users can access information through 
the Sanral website, which links with the 
i-traffic website and will provide updated 
information about traffic conditions 
(speeds, etc), road works, expected travel 
times and incidents. Users will also receive 
updated images from the CCTV cameras 
via the website.  

The information will also be forwarded 
to radio and television stations to enable 
the public to receive updated information 
before or while they travel. In the near 
future users will be able to subscribe to an 
SMS service that will provide them with 
information about incidents, as well as 
progress in terms of the clearance of inci-
dents.

In order to communicate with the 
public while travelling, electronic sign 
boards (called variable message signs) are 
placed at strategic positions. These will 
allow the operator to give information 
about incidents, road works, etc, by means 
of pre-programmed messages. In addition, 
electronic signs placed at high accident 
spots such as Buccleuch and new Road will 
warn travellers to slow down when a queue 
is building up ahead of them.

The incident, management of the inci-
dent and the impact it has on traffic delays 
are recorded. Improved incident manage-
ment plans and procedures will be devel-
oped that will decrease the time in respect 
of detecting, responding to, managing and 
clearing incidents.

SHOULDER LANE
Apart from detecting incidents and pro-
viding the emergency services and the 
public with validated information, the 
i-traffic system will proactively assist to 

Intelligent transport systems  
being introduced on certain  routes
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improve traffic flow conditions on the Ben 
Schoeman freeway.

Between Buccleuch and Allandale inter-
changes, an additional lane on the shoulder 
(far left lane) will be available to traffic in 
peak hours. Traffic speeds and flow condi-
tions will be monitored by traffic detectors. 
When traffic conditions deteriorate, over-
head signs (green arrow or red cross) will 
be activated to indicate that the shoulder 
lane is available/not available for use. The 
shoulder will be available until traffic con-
ditions improve. The red cross will then 
indicate that the lane is no longer available 
for public use.  

Since these sections are under constant 
surveillance, the lanes can be closed for 

public use in the event of incidents to allow 
emergency vehicles to use the shoulder as 
an emergency lane.  

Ramp metering will also be introduced. 
Accordingly, vehicles wanting to access the 
freeway network from on-ramps will be 
controlled by means of a traffic signal alter-
nating between red and green in order to 
break up vehicle platoons so as to maintain 
flow conditions on the freeway network.

CASTING THE NET
The Sanral i-traffic project will soon be 
extended to other national freeways in 
gauteng. Sanral awarded contracts in 
September 2006 for the extension of the 
ITS system along the n1 past Pretoria, the 
n4 towards Witbank, the n1 down to the 
n12 at Soweto, the n12 to the south of 
Johannesburg as well as between gilloolys 
and Daveyton, the n17 between the n3 
and Dalpark, and the n3 from Buccleuch 
to Vosloorus. A communication link via the 
n3 and M2 has been completed, linking 
the SAnRAL and JRA projects.

The JRA will be extending the ITS 
project on Johannesburg freeways along the 
M2 to the geldenhuys Interchange and the 
M1 towards the n12. 

This extension project includes the 
provision of communication infrastructure, 
CCTV cameras, traffic detectors, electronic 

signs and readers which will ‘read’ elec-
tronic tags fixed to vehicles of volunteers 
participating in the project. This system 
will provide information about traffic flow 
conditions on the road network which will 
allow for the calculation of expected travel 
times in order to assist road users to pro-
actively alter their journey to avoid conges-
tion and associated delays.  

The system will operate as follows. 
The readers distributed throughout 

the freeway network will read an ID on 
the electronic tag as it passes the readers. 
The readers will then communicate the 
information to the nMC, where an algo-
rithm will calculate expected travel times 
throughout the network. The information 
will be displayed to road users by means 
of electronic signs located at strategic deci-
sion-making positions throughout the road 
network.  

As an example, a sign is located before 
the R21/n1 interchange when travelling in 
a southerly direction on the n1. The sign 
displays expected travel times to gilloolys, 
using the R21, or to Buccleuch using the 
n1. The road user will accordingly be 
able to select the best route if travelling to 
Johannesburg. 

The projected completion time for 
the second phase of the i-traffic project is 
October 2007. 

Intelligent transport systems  
being introduced on certain  routes



PROTEKON PORT AND RAIL Solutions were con-
tracted by the National Ports Authority (NPA) in 
April 2005 to construct a new rail terminal within 
the new Multi-Purpose Terminal in the Port of 
Durban. The recently completed intermodal 
facility will increase efficiency and productivity 
and play a major role to alleviate congestion at 
the port.

Protekon site manager Fred Croft says the 
project involved the construction of road works, 
track works, services as well as rail and gantry 
supports. ‘Construction had to be carried out in 
two phases to accommodate the busy harbour 

traffic. Initial occupation of the site proved a lot 
more difficult than anticipated due to operational 
demands. The team could, for example, spend 
an entire day securing a particular area only to 
return the following morning to find it filled with 
containers,’ Croft recalled.

However, once occupation had been secured, 
Protekon commenced demolition and site clear-
ance works and, predictably, buried services and 
other unexpected structures delayed progress. 
‘Delays in occupation and site clearance caused the 
earthworks and the civil engineering portion of the 
work to fall behind schedule. As a result, additional 

resources and schedule changes were required to 
bring the project back on track,’ Croft added.

Despite these setbacks, the project – com-
pleted in 48 weeks – proved a success overall, 
thanks to the great collective effort between 
the NPA, SA Port Operations (SAPO), and the 
Protekon teams.
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R34-MILLION RAIL TERMINAL COMPLETED
 Above: The completed rail terminal in the Port of Durban
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BRITISh CIVIL 
ENGINEERING 
PROFESSOR LECTURES 
ON NEW EC BUILDING 
CODES AND INNOVATIVE 
BUILDING TEChNOLOGY
PROFESSOR JOHN ROBERTS, principal of the 
Technical Innovation Consultancy and former 
dean of the Faculty of Technology and director 
of Sustainable Technology Research Centre at 
Kingston University in the United Kingdom, 
delivered a lecture on the latest developments on 
Eurocodes, the new building codes which will be 
adopted by all EC countries in 2010. The lecture 
took place on August 31 during which he also 
spoke on innovations in the design and building 
of houses in the UK.

Professor Roberts’ lecture formed part of 
a five-day course on the design of structural 
masonry given by the School of Civil and 
Environmental Engineering at the University of 
the Witwatersrand (Wits) in association with the 
Concrete Manufacturers Association (CMA) and 
Hydraform, a company involved in the develop-
ment of interlocking masonry units for building 
walls.

Local course presenters included Professor 
Herbert Uzoegbo, associate professor of structural 
engineering at Wits, and independent consultant, 
John Lane, a former CMA director and former 
chair of the joint structural division of SAICE 
(SAICE/IStructE) on structural masonry.

The new Eurocodes consist of 10 documents 
in 59 parts and cover design in concrete, steel, 
masonry and timber. National annexes are being 
prepared by EC member countries to allow for their 
individual design and material requirements. Several 
changes in the testing of masonry units and wall 
panels have been mooted in the new codes.

Countries outside the EC, such as Australia, 
which in the past have created their own codes, 

are expressing interest in possibly adopting these 
codes. 

Britain will also be adopting the EC masonry 
code and John Lane says the current South 
African code on structural masonry SANS 10164 
is based on the British model.

‘One of the advantages of countries outside 
the EC adopting the new code is that it will make 
transnational design work much simpler,’ notes 
Lane.

Professor Roberts also spoke about innovative 
house-building technology. He observed that 
land and construction costs are very high in the 
UK and much of the remaining land is not suit-
able for house building. Innovative technology is 
being used to solve these problems.

For instance the building of basements in 
houses, which is common practice in Europe and 
the USA, is now being promoted in the UK. He also 
mentioned some other developments including 
the building of walls with bedding joints of one 
to three millimetres in thickness. This is facilitated 
by using thin-layer masonry mortar. It comprises a 
mixture of cement and fine sand with the addition 
of polymers. The lateral load capacity of dense 
masonry materials increases by a factor of five to 
six when this type of mortar is used.

Professor Roberts is a member of the BSI 
head committee for the Eurocodes and currently 
chairs the UK panel for Eurocode 6. He is a past 
president of the British Masonry Society and a 
board member of the Masonry Society. He is co-
author of eight books and has published over 100 
papers related to various aspects of design and 
construction.

ThE FUTURE OF TANKS
‘COMBINING SAFETy, HEALTH, durability, cost-
effectiveness and attractiveness, Future Tank is 
the future of water tanks and reservoirs,’ says 
Ronnie van Lochem of Aquadam who design and 
manufacture the tanks.

‘This innovative structure has excellent anti-
corrosive properties resulting in a long service life 
and allows storage capacities ranging from 8 to 
3 000 kilolitres,’ says Ronnie. In addition, Future 
Tank offers numerous technical and economical 
benefits including a low foundation cost; easy 
on-site assembly; a metal dome roof; an internal 
vinyl liner; minimum maintenance; excellent heat 
reflection; and the versatility of a modular design 
that permits an increase in capacity.

The steel panels of the tank walls are con-
structed from Zincalume steel, which is a hot-
dipped zinc/aluminium alloy-coated structural 
steel with a regular spangle surface and a guaran-
teed minimum yield strength of 300 MPa. They 
are also strong, weigh little and resist damage 
from marking, heat and fire. They can be painted, 
are easily replaced and have a low lifecycle cost.

The tank roof is constructed from either 
Zincalume or from galvanised corrugated 
sheeting. It strengthens the entire structure; 
is bird and rodent proof; withstands light and 
weather; is trafficable across the truss members; 
and comes with a lockable access hatch.

All structural steel work is hot-dipped galva-
nised followed by Aquadam’s cathodic process 

 Above: Professor John Roberts



KAyTECH’S MULTI-CELL products are being used 
in a number of projects in South Africa and over-
seas, where several factors including durability, 
flexibility and cost-effectiveness have led to its 

tremendous success. 
Says Kaytech’s technical marketing director, 

Garth James: ‘The cost savings when compared 
to other geocell products are largely brought 
about by our patented Tension Frame system 
which is incorporated into the panel design and 
simplifies installation. This does away with the 
large number of locating pegs frequently required 
when laying out geocell installations.’ 

Two examples which epitomise the cost 
savings of these products are the Amadiba Road 
project in the Eastern Cape and the Deep Levels 
landfill closure for the Ekurhuleni Metro.

THE AMADIBA ROAD
This poverty-alleviation project devised by the 
South African National Roads Agency (Sanral) in-
volved the upgrading of a section of the Amadiba 
Road, a 40 km gravel link between the Bizana road 
and the Mtentu River Mouth in the Eastern Cape. 

The road, a vital artery in the life of the 
people it serves, had progressively deteriorated 
to the extent that it had become virtually impass-
able. The upgrading, which included the rehabili-
tation of 64 drifts, was carried out by unskilled or 
semi-skilled community members.

Consultant for the client (Sanral) was CSIR-
Transportek and the contractor was the Amadiba 
community. 

DEEP LEVELS LANDFILL CLOSURE
A similar project was done at the Ekurhuleni 
Metro’s Deep Levels landfill closure project, albeit 
on a smaller scale. On this project, Multi-Cell was 
laid in a ‘V’ drain to address erosion problems 
where an open channel drain at the toe at the 
northern slope of the landfill had been scoured 
by high-velocity stormwater coming off the land-
fill. Unskilled members of the neighbouring com-
munity carried out the Multi-Cell installation. 

‘The use of the Tension Frame system resulted 
in a minimum number of pegs being required to set 
the cells out, and shuttering was used on the out-
side edges of the V drain to provide a good finish. 
The concrete was placed and compacted into the 
cells and then brush-finished,’ explains Garth.

Consultants for the Ekurhuleni Metro were 
Themba Consultants and the contractor was 
Moseme Road Construction. 
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to provide protection against corrosion and con-
forms to SABS standards.

The ISO 9002-certified PVC (polyvinyl chlo-
ride) liners are manufactured as a unit with heat 
welded seams that provide strength and remain 
flexible to eliminate leakages. In the event of ac-
cidental damage to the lining, repairs are easily 
undertaken with patches that require no special 
skills to be affixed.

Tanks with diameters less than 11 m are 
erected on a lightly compacted sand bed of 
100 mm depth placed on a suitably levelled site. 
Larger tanks are erected on a concrete ring beam 

and a fully prepared sand pad. Crushed rock can 
be placed around the ring beam to minimise ero-
sion once construction is completed.

Future Tank carries a tenyear guarantee and 
the liner a five-year guarantee against leakage 
provided all erection, inspection and mainte-
nance requirements have been met.
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CONTRACT AWARDED 
FOR EXPANSION AT 
NAMAKWA SANDS 
GRINAKER-LTA M&E’S newly formed Metals 
and Minerals division has secured the contract 
for all the multi-disciplinary construction work 
on Project 1000 at Anglo Operations Limited’s 
subsidiary Namakwa Sands on the West Coast of 
South Africa. 

It is significant that this is the first project 
secured by the Metals and Minerals division and 
according to Martin Smith, managing director, 
it was gained on the basis of being a single 
responsibility contractor, which results in one 
interface for the customer. A further aspect is 
the fact that being responsible for all aspects of 
the contract will afford better constructability 
to the overall project. The scope of the contract 
comprises civils, structural, mechanical, piping, 
electrical and instrumentation work. Engineering 
& Projects Company Limited (E+PC), also a com-
pany within the Aveng stable, is the EPCM Team 
for Project 1000.

‘This brownfields project, which is an ex-
pansion to Namakwa Sands North, is known as 
Project 1000. The contract was awarded in June 
2006 and site establishment is well under way, 

A WINNER – hERE AND BEYOND OUR BORDERS
 Left: Local folk preparing to lay Multi-Cell on the Amadiba Road 

project in the Eastern Cape
Below: Multi-Cell being laid and filled at Deep Levels
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with project completion scheduled for later in 
2007. This is a fast track project to facilitate addi-
tional capacity for the mine,’ says Lance Strachan, 
project construction manager for Grinaker-LTA 
M&E’s Metals and Minerals division.

The expansion project will increase the 
current feed rates for production of zircon, 
rutile and ilmenite at the mine site. The Primary 
Concentrator Plant – East feed rate will increase 
from 580 tonnes per hour (tph) to 800 tph. The 
capacity of the Primary Concentrator Plant – West 
will be increased to 1 800 tph from 1 590 tph. 
The expansion of the Secondary Concentrator 
Plant will support the increased feed rates from 
both primary concentrator plants.

In the early and mid-1990s, LTA was respon-
sible for the original Phases 1 and 2 construction 
of the three plant areas of the Namakwa Sands 
operation. Two plants in the north – the mine 
sites at Brands se Baai and the mineral separation 
plant at Koekenhapt, and the plant in the South 
at Saldanha Bay – and the smelter plant. Phase 
1 was a greenfields project, while Phase 2 was a 
brownfields extension.

‘One of the principal challenges on the project 
will be the timeline; there are extremely short dead-
lines on certain deliverables,’ comments Strachan. 

Delivery of various components will be in a 
phased approach to facilitate production require-
ments for the mine. Time pressure remains a key 
issue and for this reason it is essential that all aspects 
of the supply and construction be carefully co-ordi-
nated to facilitate timeous completion of the project.

An example of this is the Secondary 
Concentrate Plant, which is due for completion 
in the fourth quarter of this year. With this being 
a brownfields extension, production will not be 
stopped during construction.

The entire contract is being done while full 
production continues. All the structural elements 
including piping, electrical, instrumentation will be 
put in place within the existing plant and once ready, 
the plant will shut down for ‘tie-ins’ to be made.

The Primary Concentrator Plant – East is 
also due for completion by year end, while the 
Primary Concentrator Plant – West is due for com-
pletion towards the end of 2007. This forms the 
largest portion of the contract.

E+PC did the design, while the shop detailing 
and fabrication of all structural steel and plate-
work will be done by DSE Structural Engineers 
and Fabricators, also a division of Grinaker-LTA 
M&E. The erection is by the Metals and Minerals 
division. A component of the labour will be 
sourced from the local community.

A further challenge is overcoming the logis-
tics. The fabrication work will be done at the DSE 
facility in Vanderbijlpark and trucked to site for 
erection. The structural steelwork and platework 
has been designed as modular elements to facili-
tate transportation over the 1 400 km distance to 
Brands se Baai on the West Coast.
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VILLAGES IN the North Eastern District of 
Botswana will experience a dramatic change in 
the middle of 2007 as the Ntimbale Dam project 
nears completion and starts to improve water 
supply to the area.

In response to the needs of the communities 
in the country’s North Eastern and Central dis-
tricts, the Botswana Department of Water Affairs 
embarked on the 64-million pula (R74-million) 
project in October 2004.

The dam is situated on the Tati River in the 
Ntimbale Hills, 25 km south of the village of 
Masunga, and 35 km north of Francistown, the 
main urban centre in the area.  

PPC Cement was awarded the cement supply 
contract and 3 500 t of its OPC 42,5N product 
has already been supplied to the contractor for 
the concrete structures.  

‘The remoteness of Ntimbale Dam and 
specified strength requirements for the various 
concrete structures that made up the entire 
project varied and that was the reason that OPC 
was specified for this project as it a cement ide-
ally suited to a variety of construction applica-
tions and is known to consistently achieve the 
strengths required for projects of this nature,’ 
said Darren Muirhead, general manager of PPC 
Botswana.

The contractors required a 20 MPa strength 
for the mass concrete, skin concrete and the ogee 
spillway. The dental concrete, valve chamber, 
retaining walls, outlet works and the parapet 
walls required a 30 MPa strength. The roller-
compacted concrete dam wall required a 20 MPa 
strength  and the non run-off sections of the dam 
wall had to achieve a 15 MPa strength.

The contractor established an on-site 
batching plant and made use of 53 mm crushed 

aggregate for the concrete mix design.
Water supplies in northeastern Botswana 

have been erratic for many years, and conse-
quently these areas have not been spared the rav-
ages of the dry spells experienced in the region. 

‘This project is providing a solution to the 
water shortage that continues to affect tradition-
ally arid areas of Botswana. We are pleased that 
PPC Cement and its products will have a positive 
and long-term impact on the region and its infra-
structure,’ concluded Muirhead.

 Above: Ntimbale Dam as water starts to flow
Below: Concrete work in progress
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LIFE-GIVING NTIMBALE DAM 
NEARING COMPLETION
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THE RESULTS OF the bi-annual South African Association of 
Consulting Engineers’ (SAACE) Management Information Survey 
(MIS) for the period January–June 2006 that was recently re-
leased indicates that business confidence continues to grow.

graham Pirie, CEO of SAACE comments: ‘The outlook con-
tinues to look positive for the industry with a phenomenal 40% 
increase in fee income as well as an increase in profitability, all 
of this with a relatively small increase in staff levels.’ He said 
that while companies are working to capacity, staff levels remain 
relatively stable and salaries are rising. People are paying more 
for scarce skills. 

Pirie cautions that although conditions within the industry re-
main extremely buoyant, the less than optimistic outlook is a factor 
of high work loads, skills shortages and late payments, rather than 
of shortage of work. Capacity levels are dangerously close to 100%, 
and although capacity utilisation has gradually increased over recent 
years, the situation is now reaching critical levels.

Delayed payments by both public sector and private sector 
clients continue to remain an issue. In addition, private sector 
company contributions to training are being undermined by 
the lack of bursaries in the public sector. Pirie states: ‘As far as 
training and bursaries are concerned, the public sector needs to 
come to the party. The private sector is doing the training and 
is then losing these staff members to the public sector, making 
them reluctant to continue training programmes.’

The contribution of the construction sector to gDP (at market 
prices) has started to improve from the record lows experienced 
during 2002. It is currently at the best level since 1991, after 
having increased from 5,2% of gDP in the 1st quarter of 2002 
to 6,7% in the 1st quarter of 2006. The contribution of the con-
struction industry is likely to increase to between 7,5% and 8% 
in the next three years, supported by higher investment by gov-
ernment, corporations and the non-residential sector.

gross fixed capital formation is expected to remain strong, es-
pecially in view of the government’s plan to pump R372 billion into 
the economy over the next three years. Preparations for the 2010 
FIFA World Cup will also ensure that economic activity is stimulated. 
Despite the negative impact of a cooling down in the housing market, 
economic growth is expected to be underpinned by fixed capital 
formation and firm consumer demand over the medium term. ABSA 
expects economic growth in 2006 and 2007 to average 4% y/y per 
annum, with a stricter monetary policy expected into 2007.

LACK OF SKILLS GREATEST IMMEDIATE CONCERN
It is clear from the report that the greatest immediate concern 
is a lack of skills in the industry, irrespective of race or gender, 
amidst a growing utilisation of existing capacity. Firms are sub-
jected to rigid procurement policies and while the industry has 
succeeded in increasing black participation across all employ-
ment categories, increasing black participation at senior manage-

Business confidence 
continues to grow 
amidst critical 
capacity levels 
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ment and professional levels are much harder to achieve due to 
the unavailability of experienced black professionals in numbers 
sufficient to cater for the industry’s requirements. 

The unfortunate reality is that, based on current estimates, ex-
perienced black professionals will be in short supply for a number 
of years to come. Firms have reported that work has to be turned 
down due to lack of available resources. The Construction Industry 
Charter will assist in driving the changes necessary to achieve a 
more representative profile in the industry. 

LATE PAYMENTS
Fees outstanding for longer than 90 days, as a percentage of total 
turnover, pose a real problem, particularly for smaller firms with 
limited cash flow available to carry continuous late payments 
for work already completed and who often also have to carry the 
burden of higher salary and wages. 

The tendering environment remains difficult and is worsened by 
irresponsible pricing by some of the firms. Clients are also putting 
greater emphasis on price, forcing engineers to take a bigger risk 
in their tendering approach. There is a call from firms to SAACE to 
revolutionise the seemingly one-sided tendering environment.

The growing responsibility placed on local municipalities to 
manage and implement infrastructure budgets can be catastrophic 
for the entire industry (not just the consulting engineering profes-
sion) if municipalities do not act with responsibility, transparency 
and integrity. Already the Department of Provincial and Local 
government are withholding restructuring grants from municipali-
ties due to poor spending and delivery.  

 fuLL MIS REPoRT 
www.saace.co.za 

NEWS FLASH
AND THE WINNERS ARE …

The winners of various SAICE competitions 
were announced on �2 October in Midrand

PROJECT AWARD WINNERS 2005
Community-based Projects 
Winner Ugu District Municipality Sanitation Programmes 4, 5 and 6 
Commendation African Renaissance Roads Upgrading Programme
 

Technical Excellence Projects
Winner Cradle of Humankind
Commendations Mondi Secondary Effluent Treatment Plant
Repairs to the C H Mitchell Bridge no B61 over the Mtamvuna River

Cradle of Humankind
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International Projects
Commendation government of Malawi/European Union Public 
Works Programme 

SMART AWARD WINNERS
Overall winner and highest scorer Luigi Quaroni and Johan Wessels 
– Terra-grader
2nd highest scorer Kobus Burger – Universal Sleeper and Infrabolt
3rd highest scorer Daniel Veldtman – RAMP (Repair & Maintenance 
Programme)
4th highest scorer Manie Kriel – Jobs galore
�th highest scorer Charles Marais – Pedestrian/Pipe Bridge

PHOTO COMPETITION WINNERS
Winner ‘Maguga Dam spills’ – Rob Fraser (submiting firm: 
ninham Shand)
First runner-up ‘Launching the Moma Jetty’ 
– Sally O’Donoghue (group Five)

Second runners-up ‘Cranes in the clouds’ 
– Sally O’Donoghue (group Five)
‘Waterval waste water treatment’ – Sally O’Donoghue (group Five) 

Government of Malawi/European 
Union Public Works Programme

Maguga Dam spills

Launching the Moma Jetty
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UNGOVERNED IMPORTING OF STRUCTURAL SIZED  
PLYWOOD FROM THE EAST 
It has come to my attention that large quantities of structural sized 
plywood, made from poplar, are being imported into South Africa 
from the East and other countries that have very different climatic 
conditions to South Africa. Because of the differences in the cli-
mate, one would expect the timber to be different, not necessarily 
worse or better, as its suitability depends on the application. 

This imported plywood is being used in the construction 
industry as shuttering and heavy duty flooring. Both these applica-
tions require the plywood to have certain strength and stiffness 
characteristics as well as durability when subjected to repeated 
wetting. Plywood that is used in furniture may require other prop-
erties.

In South Africa, technical committees have been set up to 
either write or modify design codes and specifications covering 
all structural materials and I have served on those that specify 
the strength of construction timber, plywood and other structural 
products made from South African lumber. I have been involved in 
many aspects of the use of timber and especially in the structural 
application thereof, through research and testing. As a result of 
my involvement, I know how much effort has gone into the South 
African specifications and design codes to ensure the safety aspects 
of all structural material. 

In the South African timber design code SAnS 10163, the de-
sign strengths of the plywood have been based on a large number 
of tests done at the CSIR. The plywood was sourced from all the 
South African manufacturers and the necessary statistical calcula-
tions were applied to ensure safe design values. I recently had cause 
to carry out tests on South African plywood and on the plywood 
imported from the East and was horrified to find that the imported 
plywood has bending strengths that are between 70% to less than 
42% of that of the equivalent South African product. not only is 
the strength different, but the stiffness in the two directions is such 
that the weaker direction will also carry a large percentage of the 
load. This is different to South African plywood, where the weaker 
direction carries a proportionally smaller load.

As a structural engineer, it distresses me that this plywood is 
imported into South Africa without the necessary care being taken 
to ensure that the plywood meets the requirements of the South 
African design codes and ultimately the end user, namely the con-
struction industry. All imported structural timber is subject to a 
quality assurance protocol, yet plywood can be brought in without 
any strength or durability criteria being in place. The thickness 
that is being imported is aimed at the structural market where the 
plywood is used for flooring and shuttering. When designers or 
engineers are required to design floors or shuttering to support wet 
concrete they will assume that the strength of the plywood will be 
as specified in the design code SAnS 10163. They may not know 
that the plywood has been imported and even if they do, they will 
be unaware that the strength could be less than half that of the 
code value. This much lower strength could mean the difference 

SAICE ROUNDABOUT

The 6th Brunel International Lecture was delivered on 23 August at SAICE House by Professor Paul W Jowitt of 
Heriot-Watt University (see page 7). With him is SAICE’s president for 2006, Sam Amod 
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between a safe design and a design that could potentially fail.
The South African plywood manufacturers have quality assur-

ance test programmes in place to ensure that the quality of their 
product is not compromised and that they meet the design values 
of the code. These test programmes are monitored on a regular 
basis by either the South African Bureau of Standards or South 
African Timber Auditing Services. Very few countries would ac-
cept imported structural materials that are of a lower standard and 
where a quality assurance programme is not in place, especially 
when it is used under conditions where failure could lead to either 
injury or even death. Why should South Africa be the exception? 
Should the designers not insist that the plywood be tested by a rec-
ognised testing facility for strength and durability and that it car-
ries some form of a standards mark? Together with the standards 
mark, some strength tables should be made available to designers. 

I believe that it is only fair to warn the end users that the im-
ported plywood has a much lower strength and that the durability 
of this plywood may be suspect, before an accident occurs on a 
building site. 

Professor W M G Burdzik

RODNEY MILFORD NOW AT CIDB
Dr Rodney Milford, executive director of CSIR Knowledge Services, 
has left the CSIR to join the Construction Industry Development 
Board (CIDB).

Rodney has been with the CSIR for over 27 years. He was ap-
pointed director of the then CSIR Boutek in December 2001, and 
executive director of CSIR Knowledge Services in July 2005. 

He has always been closely involved with the construction 
industry and has provided strategic leadership in this area within 
the CSIR and at the national and international level. In his new 
capacity at the CIDB, Rodney’s focus will be on performance im-
provement in the construction industry. 

Rodney was the president of SAICE in 1999. 

SAICE’s Prestige Speakers’ Forum, which will become a regular feature on the SAICE calendar, officially came 
into being in July when Mr Ignatius Jacobs, MEC of Public Transport, Roads and Works of the Gauteng 
Provincial Government, addressed about 60 civil engineering professionals and people from the industry on 
relevant infrastructure issues at SAICE national office. In the usual order: Sam Amod, MEC Ignatius Jacobs, 
Dawie Botha and Jan Coetzee, chairperson of the Transportation Division, who proposed a vote of thanks

Dawie Botha was recently invited by FABS (For a Better Society), an NGO in Newclare, Johannesburg, to talk 
about civil engineering and its contribution to the upliftment of communities. Dawie joined Mr Desmond 
Rose, FABS general secretary (third from left), and some members of the audience at teatime
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Date Event and CPD validation number Presenters Contact details

6 November
7 November
9 November
13 November

NEC Roadshow
(free copy of NEC3)

NEC London www.neccontract.com
Sharon
cpd.sharon@saice.org.za

8 & 9 November Steel 50 Conference & Exhibition Mr Malay Mukherjee
Dr Michael Power
Mr John Cross
Prof David Nethercot

Renee
renee@saisc.co.za

21 November 2006 GCC 2004 complying with new 
requirements 
SAICEcon06/00078/09
1 CPD credit

Willie Claassen Sharon
cpd.sharon@saice.org.za

27 November – 1 December 
University of Johannesburg

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

Roland Prukl Dawn Hermanus
dhermanus@saice.org.za

For more information on courses, venues and course outlines please visit www.civils.org.za/courses.html

In RECEnT TIMES, there has been a lot of 
focus and discussion on the current skill 
shortage in the engineering industry. 

This crisis is due to a combination of 
factors, such as the previous depression in 
the industry, but a more important factor is 
poor marketing of the engineering industry, 
especially to university students.  

Hundreds of engineers graduate from 
the various engineering departments, and 
become absorbed into other better-mar-
keted industries. There is also a lack of 
awareness amongst students, about the in-
dustry and industry-related issues such as 
current projects and career opportunities. 
This makes engineering seem like a dull 
and non-lucrative industry as opposed to 
the more alluring or rather, the better-mar-
keted commerce industry resulting in the 
brain drain of future female engineers from 
the engineering industry.   

This is one of the main reasons why 
SAWomEng (South African Women in 
Engineering) was founded. The founders 
believe that by creating an opportunity for 
companies to market themselves, they will 
be able to market the industry. Students 
can get excited about their choice of study 
and will have a window into their field of 
engineering. 

SAWomEng is an initiative started at the 
University of Cape Town, which aims to rep-
resent women in all engineering disciples, 
while they are at university. It represents a 
holistic approach to the plight of the engi-

neering female. SAWomEng seeks not only 
to identify the brightest female minds in 
engineering but also to become a support 
base for females whilst they are at university. 
The organisers claim that this initiative is 
the first of its kind in South Africa.

The face of engineering is changing as 
more females are choosing to contribute to 
a male-dominated industry. It is important 
for engineering companies to realise that 
they need a new strategy to attract the new-
age engineer.  

The first SAWomEng event took place 
on the 26 August and was in the form of 
a day-long conference and a networking 
dinner. The main aim of the event was 
to create a platform for young women in 
engineering to engage with stakeholders 
in the engineering industry in a relaxed 
and social environment. The theme of the 
conference was ‘Educate, empower and cel-
ebrate female engineering students’ so that 
they may rise to the challenge and become 
tomorrow’s engineers.

The conference saw 100 top female 
UCT engineering students from all the en-
gineering disciplines participating in inter-

active forums which sought to re-ignite the 
engineering flame in students, showcase 
the opportunities within the engineering 
industry, and prevent the loss of female 
engineering students to other industries. 

The conference culminated in a net-
working dinner. A keynote address was 
delivered at the dinner by Althea Povey, 
the 2005 chairperson of the South African 
Association of Consulting Engineers 
(SAACE). Other speakers at the event 
included Dr Thandi ndlovu, Dr Ulrike 
Rivett and female engineers from Murray & 
Roberts, Vodacom and Siemens.    

The SAWomEng event is more than 
just a recruitment process. The vision is to 
provide mentorship for students so as to 
bridge the gap between the university envi-
ronment and the engineering industry. This 
process can also help students secure vital 
vacation work as well as employment once 
they have graduated, ensuring the retention 
of engineers. 

While this year’s event has only in-
cluded UCT students, 2007 will see a 
nationwide search for the top female engi-
neering students in the country. 

ABOUT SOUTh AFRICAN WOMEN IN ENGINEERING
South African Women in Engineering is an organisation founded by two final-year civil engineering 
students from the University of Cape Town, Mabohlale Mampuru and Naadiya Moosajee. The event 
brought together 100 top female engineering students from the University of Cape Town, and took 
place on 26 August. An impressive array of sponsors were present, including Vodacom, Volkswagen 
SA, Siemens, Murray & Roberts, Halliburton, Eskom, HHO, Ninham Shand, Arcus Gibb and Unilever 

Revolutionising  
the face of engineering 

Diarise this!




