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ON THE COVER

Reservoir rehabilitation –

the Aquatan way

When a large (45 megalitre)
concrete reservoir has degraded
to such an extent that it is no
longer serviceable as a water
retaining structure, all is not lost, as
Aquatan (Pty) Ltd proved when the
company recently rehabilitated the
Waterval Reservoir in Roodepoort
The Rand Water Board’s Waterval
Reservoir in Roodepoort was constructed
in 1954, but was decommissioned in 2001
due to the development of large cracks,
excessive leakage and concerns regarding
its structural integrity.
Following a tender process, Nyleti
Consulting, with specialist sub-consultant
HGK Consultancy, were awarded the
design contract. The original circular reservoir (81,1 m diameter) had a gravity type
2 Civil Engineering | August 2010

mass concrete wall, which proved to be of
inadequate strength. A new post-tensioned
concrete wall was constructed on the
inside of the existing wall by the main contractor, Steffanutti & Bressan Civils.
Since the water-tightness of the floor
was also suspect, Aquatan was awarded
the contract to line the walls, floor and
columns of the entire reservoir (9 260 m²)
with its 2 mm Hyperliner (ethyl vinyl acetate) geomembrane. This lining material
is ideally suited for internal reservoir lining
applications due to its elasticity, flexibility,
ability to conform to complicated shapes,
and excellent puncture and tear resistance.

WALL GEOSYNTHETIC DESIGN
A perforated 750 µm Hi-Drain multiple
cuspated drainage media was first hung in
position against the new concrete wall by
fixing a 40 mm x 8 mm polypropylene strip
with stainless steel nail plugs around the
top perimeter of the 9,14 m high walls. The
2 mm thick Hyperliner material was then
fixed in position above the Hi-Drain fixing

strip with a 50 mm x 5 mm stainless steel
flatbar and anchor bolts and gasketing.
Specially designed wheeled scaffold towers
were used to gain access and manoeuvre
the prefabricated modules into their fixing
positions. The drainage media behind the
liner was provided to ensure that any possible leakage could drain freely down the
walls into the compartmentalised floor
areas for later leak location.

WALL–FLOOR INTERSECTION DESIGN
This detail of the geosynthetic design
proved to be the most crucial aspect of
the entire lining contract. Allowance had
to be made for the following designed wall
free-sliding movements:
Shrinkage
= 5 mm inwards
Post-stressing
= 10 mm inwards
Water-loading
pressure when full = 10-15 mm outwards
In order to accommodate these
movements and to span the 20 mm void
formed by the bearings at the base of
the new wall, a pre-cut SPX 120 foam

2

100 mm x 100 mm fillet was adhered to
the concrete wall. A 2 mm Hyperliner
skirt was then welded to the bottom of
the wall liner and later to the floor liner.
Additional slack was left in this skirt
to accommodate the 15 mm horizontal
movement. An additional 1,5 mm thick
Hyperliner leakage collection skirt was
glued to the concrete wall and floor on
either side of the foam fillet to ensure that
any wall leakage flowed freely down into
the floor drainage media.

FLOOR GEOSYNTHETICS DESIGN
Due to the large floor area being lined, the
reservoir was divided into 12 zones to facilitate easier detection of leaks. Each zone contained a segment of floor and wall, as well as
a number of columns. The floor liner design
consisted of the same configuration as the
walls, i.e. a 2 mm Hyperliner underlaid with
an inverted perforated Hi-Drain 750 µm
drainage media. Zones were separated
by fixing 200 mm wide liner separation
strips to the floor slab and borders of the

zone with a special adhesive gumtape. The
existing scour channel on the centre line
of the reservoir was changed to a drainage
leak detection channel with 12 leak detection pipes encased in mass concrete. These
pipes would convey any leakage via a section of perforated pipe / no fines concrete
at the base of the zone. The pipes were
routed through the redundant outlet pipe
in the outlet chamber, where they were
clearly marked to indicate the zone being
served by each pipe. The floor sheeting
panel layout had to be carefully designed to
minimise wastage of material between the
120 number colums. Twelve mm Ø holes
were punched through the outer edge of the
floor liner at 1 m centres in order to ensure
that any wall leakage could flow into the
specific floor area for identification.

COLUMN INSTALLATION
The 9 m high columns presented an additional challenge in that the conical
column heads and footings also had to be
lined. The columns were first wrapped in a

1

The 9 m high geosynthetically lined

columns with their conical heads and footings.
Also note the lined drainage channel on the
right-hand side of the picture
2

The ladder was modified to eliminate any

penetration through the liner, securing the
bottom fixing to a 1,6 m x 1,2 m x 300 mm thick
concrete slab cast on top of a sacrificial 2 mm
HDPE sheet installed over the floor liner, and the
top fixing to the roof slab above top water level

270 g/m2 geotextile. A template of the developed surfaces was used to prefabricate the
conical sections. The conical column heads
were pinned above the top water level in
four positions using Upat Isowashers.

LADDER, INLET,
OUTLET AND PIPE PROTRUSIONS
Special attention was given to all protrusions through the liner to ensure that no
rupturing occurred due to wall movement, hydrostatic loads and dynamic
forces on the liner. The ladder was modified to eliminate any penetration through
Civil Engineering | August 2010 3

the liner (see photo 2). The bottom fixing
was secured to a 1,6 m x 1,2 m x 300 mm
thick concrete slab cast on top of a sacrificial 2,0 mm HDPE sheet installed over the
floor liner. The top fixing was to the roof
slab above top water level.
At the large inlet pipes, a reinforced
concrete stilling basin was cast on top of
a 2 mm sacrificial HDPE liner to prevent
horizontal displacement of the liner
through hydraulic forces during the initial
filling of the reservoir (see photo 3). In addition, baffle plates were added to the inlet
pipes to dissipate energy during filling,
thus protecting the liner.
The outlet chamber, overflow and
scour pipe penetrations through the liner
were accommodated by clamping the
liner with stainless steel angles using neoprene gaskets to ensure water tightness.
The most difficult protrusion to
accommodate was a 100 mm Ø pipe
3

At the large inlet pipes, a reinforced

concrete stilling basin was cast on top of a
2 mm sacrificial HDPE liner to prevent horizontal
displacement of the liner through hydraulic
forces during the initial filling of the reservoir. In
addition, baffle plates were added to the inlet
pipes to dissipate energy during filling, thus
protecting the liner
3
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through the wall which provided a flow
/ pressure head to the Lana Johnson
valve that controlled the inflow to the
reservoir. In order to accommodate the
dynamic inward and outward movement of the wall, special plastic slip
sheets and preformed HDPE pipe boots
were developed to ensure free movement of the wall.

QUALITY CONTROL AND WATER TESTING
Stringent quality control procedures were
enforced throughout the installation
process. All wedge welds were pressuretested, extrusion welds were spark-tested
and T-joints and intersections were
vacuum-tested.
The allowable leakage rate was
specified as 10 litres per minute at a
full water depth of 8,45 m. During the
initial water testing, with a water head
of 2 m, the leakage rate was 3,3 litres
per minute and with a 4 m head, 5,1 litres per minute. The reservoir was then
emptied, the liner thoroughly inspected,
especially in the zones where leakage
had been recorded, and additional
spark-testing done on the liner. Some
mechanical damage and pinholes were
found and any suspicious marks repaired. A leaking valve was also found

and repaired. Eventually a leakage rate
of 8 l/m at a water head of 8 m was recorded much to the entire team’s relief!

CONCLUSION
The guaranteed service life of the rehabilitated reservoir is 20 years, which is the
guarantee period of the 2 mm Hyperliner.
Previous experience of the performance
of EVA liners, however, indicates that the
service life would be well in excess of twice
this period. To date Aquatan has rehabilitated more than 30 concrete reservoirs in
this manner. The company has not experienced any repercussions on these projects,
nor has it needed to do any revisits to carry
out any reinstatements or repairs of liners.
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OPINION

Collaboration and Integration

Buzzwords or Practice?
There is a true saying, “No man is
an island”. The more we think we can go it
alone, the more we discover that we need
others to assist, facilitate and support.
Organisations like SAICE and other
built environment societies exist because
individuals came together to address issues
that they could not deal with on their own.
It is an historic fact that many organisations then went on to become highly successful in addressing the needs, aspirations
and expectations of their members.
Some have, however, been so successful
that the idea of collaboration now seems
quite foreign. Over the years small islands
of isolation, even insulation, gradually
became the norm, with soft borders disappearing and being replaced by fortresses
with moats and armies of defenders.
Unhealthy competition and grey areas
also certainly did not contribute to the
ultimate goal of collaboration and integration of effort. In addition, and in reaction
to increasingly complex environments and
needs, more and more organisations are
being established, a phenomenon that is
particularly evident in the public sector.
One cannot ‘prohibit’ or ‘ban’ voluntary organisations that have a legitimate
cause, but my perception is that some of
the noble intentions are counterproductive. Turf-protecting, mixed signals,
vested interests and a lack of cohesive,
integrated policy, legislation and regulations contribute to confusion and wasting
of valuable and expensive professional capacity. I have often been in the middle of
serious debates and acrimonious conflicts,
while trying to live the SAICE motto
of bridging the gap. Remaining neutral,
while working for the greater good of our
country and community, in tandem with
sister bodies, remains a huge challenge for
our Institution.

It is therefore obvious that collaboration, integration of effort, harmonisation
and common approaches can go a long way
towards maintaining peace and promoting
prosperity and independence for all.
The way to get there is not easy. The
key is undoubtedly that respect remains
paramount, even though partners may have
fundamental differences. A good measure
of benevolence, understanding, recognition
and diplomacy is also imperative.
In a country like South Africa – where
substantial transformation and changes
are everyday realities – preconceived ideas,
ideologies, principles and other collective
approaches complicate matters immensely.
And let us not forget that pride and prejudice often reign supreme as well.
In the built environment we need to be
more aware and more sensitive since we
occupy a space in which there are major
discrepancies in terms of diversity and
representation, including huge skills gaps,
exacerbated by factors such as emigration
and perceived and real barriers to entry.
The skills and perspectives in our field
should therefore be pooled effectively. We
have to face in the same direction. The

future sustainability and wellbeing of our
country and its communities are at serious risk if we do not integrate effort and
pull together.
Let us listen, be aware, and have empathy, while putting personal or vested
interests where they belong. SAICE has
come a long way in terms of building
effective and productive networks, as
was illustrated in the November 2009
edition of Civil Engineering (pp 7-29). We
should continue building on the solid
foundation that has been in the making
for many years. It will sometimes require
self-restraint, discipline, tenacity and perseverance. But people will be people, and
if we keep going, while remaining neutral
and putting prejudices aside, we will meet,
will get to know and trust one another,
and maybe will work together.
For us in SAICE there is still MUCH
to do in this area, especially within the
public sector where the incumbents
change far too frequently. Let us once
more rally and mobilise, especially seeing
as local authority elections are almost
upon us – perhaps we should each adopt a
councillor or two next year?

COLLABORATION BETWEEN SAICE AND SABTACO
In November 2009 we published a comprehensive article on SAICE networking. In that article
the relationship between the Development Bank
of Southern Africa (DBSA) and the SAICE Section
21 Company was also highlighted, using the
SAICE-initiated ENERGYS programme as example.
This programme concerns the coaching and
mentoring of young graduates towards registration within the municipal environment. Of the
approximately 100 paricipants, about 90% are
engineering and 10% town planning graduates.

However, in that article we failed to mention that this initiative is in terms of a joint
venture between SAICE and the SA Black
Technical and Allied Careers Organisation
(SABTACO), and is funded by the Siyenza
Manje programme of the DBSA. In the
steering committee of this joint venture
James Ngobeni and Joe Madisha play the
leading roles. [SABTACO will be highlighted in
a follow-up networking article in our magazine
later this year. Ed.]

Civil Engineering | August 2010 7

Dr James Robertson PrEng
Management Consultant
James@JamesARobertson.com

OPINION

Early childhood experience –

the foundation of sustainable wealth creation
Continued from “The essence of sustainable wealth creation” (Opinion, Civil Engineering, July 2010, p 6)

preferences, their sexual preferences, etc,
etc, by the time they are approximately six
years old, seven years from conception.
In fact, many of these factors are largely
shaped even earlier than this.
During that presentation I had
presented the graph below, which depicts
relative adaptability and wisdom against
age.
Relative adaptability is the capacity of
the human brain to accommodate, interpret, accept and adapt to change.
In this regard the human brain is not
unlike a computer. When the computer
leaves the production line it can be loaded

with any software and data that the
user requires. Once it has been loaded
with a particular operating system (e.g.
Windows XP for the computer or English
for the human being), the scope for how
the computer can be applied is being
shaped and formed.
As the computer is brought into
service and other software and data
are loaded, the capacity of the registry
(memory) to take on new information is
being progressively utilised such that in
relative terms new information is a much
smaller percentage of the total software
and data already installed.

Relative
Adaptability

Cumulative
Wisdom
Twenties

Age (Years)
Human adaptability and wisdom
8 Civil Engineering | August 2010

Wisdom % of Total

Human Adaptability and Wisdom

Relative Adaptability at
Different Ages (%)

I looked around the room. Nearly
every head was nodding in agreement.
The audience was a meeting of the
Council of the South African Institution
of Civil Engineering to whom I was delivering a presentation titled, “South Africa
– Engineering to Thrive”.
Most of the audience were male engineers in their fifties and sixties, pivotal
thinkers in the practice of civil engineering
in South Africa. I had just made the statement that “I was an engineer by the age I
was five”. They were nodding in agreement.
That moment took my understanding
of the impact of early childhood knowledge and experience to a new and deeper
level. I had been exploring that topic for
over a decade, starting in the context
of my own behaviours, but increasingly
investigating and observing the impact of
the phenomenon of early childhood experience in much more diverse fields.
My conclusion?
Human beings are largely formed in
terms of how they interact with other
human beings, their economic ability or
lack of ability, their toxic private and not
so private behaviours, their innate career

With computers the time comes when
the processor, hard drive and other hardware are overloaded with unstructured
information and the machine slows down.
It can be argued that this happens for
some, and possibly most, human beings as
they approach old age.
Throughout all of this the software
and information loaded in the early
days of the usage of the computer play
a dominant role, filtering what follows.
A computer loaded with Linux will
behave totally differently to one loaded
with Windows, and in either case it
is a massive time-consuming hassle
to reformat the hard drive and load
different software.
For human beings the option to
reprogram at mid-life crisis stage is not
available.
The counterpoint to increased information load and reduced adaptability is
wisdom. Wisdom is the composite and
compound consequence of all the knowledge and experience gained to a point.
Some human beings develop highly
advanced techniques of interpreting and
learning from their many years of stored
information, knowledge and experience,
others do not and proceed to live year
after wearisome year repeating the same
patterns and failed experiments, and
failing to learn from them.
What distinguishes the two extremes
of human experience?
Increasingly I have come to understand this distinction to result more from
early childhood knowledge and experience than from genetics. In many cases
the impact of early childhood experiences
relates to momentary events more than
from enduring repeated events.
We live by making decisions, and
those decisions made in early childhood
frequently shape our lives.
In the context of my becoming addicted to solving problems and designing
and making things, I can clearly identify
three cameo events that shaped my
decision to become an engineer, and a
few more that shaped my career to date.
These are helping my father to build a
wendy house for my sisters (I can still
smell and hear the lumber yard where we
went to buy the material), helping him
to build a little reinforced concrete arch
bridge over a gutter so I could ride my
bicycle over it, and an accident in which
a pole fell on my head and gave me an abhorrence of failure and a preoccupation

with creating successful outcomes. This
last incident also resulted in some very
toxic psychology that I have battled to
overcome for years.
With a bit of probing it is probable
that you too have comparable memories
that have helped shape your career.
Marcus Buckingham and Curt
Coffman in their book, First, break all
the rules – what the World’s Greatest
Managers do Differently, describe in some
detail the neurological mechanisms that
result in the behavioural patterns alluded
to above and make the assertion that, “A
person’s mental filter is as enduring and
unique as her fingerprint.” They place
particular emphasis on the first three
years of life.
As one considers the implications of
the statements that have been made so far
in this article it may become apparent to
you that this early childhood conditioning
has huge ramifications.
In particular, it becomes apparent
that formal schooling is NOT at the
heart of wealth creation. The informal
knowledge and experience taken on in
the first seven years from conception
has the greatest impact and most of
this experience is gained either at home
with childminders or in creches and
pre-school, and then continued at preprimary and primary level.
This conclusion has a huge impact on
affirmative action, actions to redress the
social imbalance of wealth, etc.
If a child does not have a solid
grounding in a primary commercial
language as a precision instrument for
communication and analytical and
logical endeavour by the age of six it is
probable that they will always struggle
to understand, to learn, to apply and to
become principal thought leaders in any
endeavour.
If they have not learned diligence and
timekeeping through observing their parents in this regard it is probable that they
will always at best struggle and at worst
fall into slothfulness and subsistence.
The more I continue down the journey
of observing life the more I wonder at
how we can expect people to prosper and
succeed without giving them the fundamental building blocks.
The reality is that the people who
have designed our education systems
and who manage them have for the
most part been grounded in households
where learning was available. The result

In the context of my becoming
addicted to solving problems and
designing and making things, I can
clearly identify three cameo events
that shaped my decision to become
an engineer, and a few more that
shaped my career to date. These
are helping my father to build a
wendy house for my sisters (I can
still smell and hear the lumber yard
where we went to buy the material),
helping him to build a little reinforced
concrete arch bridge over a gutter so
I could ride my bicycle over it, and an
accident in which a pole fell on my
head and gave me an abhorrence
of failure and a preoccupation with
creating successful outcomes. This last
incident also resulted in some very
toxic psychology that I have battled to
overcome for years
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is that our educational programs fail to
provide grounding in the critical areas
of knowledge and experience that those
of us who have grown up in reasonably privileged surroundings take for
granted. The class divide remains sharp
and hard to bridge.
If we are to create enduring wealth
for the majority of South Africans we
need to learn what it is that those who
know how to create wealth know, and
particularly what they learned in early
life, and we need to teach these skills to
those in formal schooling AND to adults
in the workplace.
In order to do this we need to understand what these items are. To understand
this we need to understand where the
knowledge and experience are acquired.
The following is a rough-cut analysis
of when the knowledge that leads to
wealth creation is gained (percentages
after each point indicate the estimated
relative contribution of each factor in
creating wealth):
1.	Early childhood
(the first seven years from conception) – 40%
Includes crèche, pre-primary, grandparents, etc
What is learned at mother’s knee,
childminder’s knee, etc
Momentary exposure to parents’ work
environment
All manner of habits, patterns, etc,
across the entire diversity of being a
human being
People who grow up in technologically and economically advanced
households and residential areas gain
experience and knowledge that are
not available to those raised in impoverished settings.
The probability of the person
raised in the advanced household becoming wealthy simply because they
learned how to become wealthy from
the very beginning, is substantial, and
the probability of the person who did
not have this experience becoming
sustainably wealthy as a consequence
of their own endeavours is scant.
This is not referring to wealth that
is dished out or redistributed on the
basis of untested racially determined
recipes as part of uncontrolled social
experiments which will eventually destroy wealth, not only for the pseudowealthy, but more seriously for the
poorest of the poor.
10 Civil Engineering | August 2010

2. Formal primary schooling – 11%
3. Formal secondary schooling – 10%
4.	Formal tertiary education
(university, technical college, etc) – 6%
The rating of tertiary education may
seem low. However, I suggest for
your consideration that success at
university is the culmination of the
previous points AND that university
education does not necessarily
produce wealth to the same extent
that appropriate behaviours,
disciplines, knowledge and experience
gained throughout life and, where
relevant, including university, do.
5. Experience of working for remuneration – 8%
6.	Life / social / family / cultural / religious over
and above what is gained under the points
above – 5%
7.	Later life, i.e. wisdom: the composite of all
the knowledge and experience gained, interpreted, stored and learned throughout life
– 20%
This is the holistic integration and synthesis of all the knowledge and experience gained in earlier years.
As I look back on my life there is
no question that I have opportunities
ahead of me at the age of 56 that were
not available to me at the age of 20.
I like to believe that I have learned
from my mistakes, that I have internalised, integrated and am able
to apply these learnings in order to
do things that I could not have done
thirty years ago or which, had I done
them, I would have done more clumsily and less effectively.

Many of these things are intangible and
difficult to define, but they can be summed
up by the following time-line that was
presented at the meeting on 15 April 2008
with which I opened this article:
An engineer is shaped in the
first five years of his life, developed
in the next fifteen, moulded and
matured in the twenty years that
follow, such that by the age of forty
and possibly even fifty or sixty he or
she is able to lead huge and complex
projects successfully, where success
includes the social and political consequences of such projects and not
only the mechanical technicalities.

Based on this time-line I suggested
that it would take South Africa sixty years
at least to achieve the racial demographics
that are being demanded NOW.
If one understands the full impact
of early childhood experience it will become apparent that it could take several
generations, considerably longer than
sixty years, to achieve racial parity. It
presupposes that the huge racial imbalance with regard to early childhood
experiences is addressed in a meaningful
way as a matter of priority.
At this stage I see no evidence that
this is recognised as a relevant topic, let
alone that it is regarded as a national priority. This represents a huge threat to the
future prosperity of our rainbow nation.
In most areas of advanced technical
endeavour in South Africa companies
are having problems satisfying racial
quotas. I have recently worked with one
which is manifestly white and which is
struggling to find suitable affirmative
candidates, let alone integrate them
into the forefront of the business. Those
candidates who do exist are being
supported behind the scenes and are
almost without exception tokens who
are tolerated in order to attempt to meet
racial quotas. The nature of the work
is abstract, complex, requires effective
communication, time-management,
problem-solving, initiative, etc, and the
work is priced in Rands per hour for
which someone must sign a timesheet
and someone else must sign a cheque.
The commercial nature of this particular enterprise is such that the client
does not pay unless the work is done,
so someone else must do the work and
the affirmative candidate is carried as
an overhead, frequently oblivious to the
fact that just by showing up for work
he or she is destroying value and NOT
creating it.
My assessment of this particular
situation, and a significant number
of other similar situations that I have
encountered, is that the candidates
lack the fundamental knowledge and
experience necessary to do the job and
without that knowledge and experience
they will never succeed. Yet they do
not even realise that they are not succeeding, because they lack the frame of
reference to evaluate their success.
I have deliberately left the details
of the case vague because you almost
certainly can report a situation like this

in your own domain of experience. The
tragedy is that we are talking about
activities that are vital in creating the
technology context that is essential for a
prosperous South Africa.
Bottom line is that the racial quotas
are NOT working and this company is
heading for some extremely unpleasant
racially-based confrontations relating to
perceived non-performance.
An almost inevitable consequence of
such a confrontation will be that already
stressed white males will become further stressed, disciplinary action or dismissal may eventually result, and whatever the outcome, more white males will
become disillusioned, demotivated and
look for ways to leave the country. Given
that these people also happen to provide inputs into the economy that gear
wealth creation, everyone that is demotivated, let alone everyone that leaves,
will shed geared poverty impacts into
the economy in subtle ways that most
will not recognise until it is too late.
Where do we go then? A critical question!
On the answer to this question, applied at a national level, may turn the
long-term viability of the South African
economy as a powerhouse of growth
and wealth creation, or another failed
African economy following in the footsteps of our northern neighbour.
We need to be sober. We need to recognise that there are critical areas where
proven ability is more important than
politics. Lost technical capability is huge
whether in information technology, engineering, law, accounting, medicine …
As a nation our government must
decide whether it wants short-term wealth
stripping and redistribution or long term
wealth creation through the effective upliftment of all our people. That upliftment
must of necessity flow from rapid measures
to enhance early childhood experience
AND to provide the learnings that are
missing to adults and teenagers who have
missed out on those experiences for whatever reason.
So, what should we teach them? A
challenging question.
Broadly we need to launch an initiative to analyse the critical knowledge
and experience that empowers human
beings to create wealth, and then we
need to create learning experiences for
adults, teenagers and children that will
plug these gaps.
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As a basis of discussion I think the
broad subject areas that need to be addressed are as follows:
1.	L anguage as a precision instrument, semantics, reasoning, logic – 40%
I continue to see that most highvalue occupations require a precise
understanding of language, preferably
English, but if not English then certainly some other mainstream technically rich language. For the purposes of
this article we are talking about either
English or Afrikaans or a European
language like German. I will settle for
English in the interests of brevity.
Precision use of language is a
major deficit in our society at large,
not just for those of colour – the use
of language as a blunt club instead of
a scalpel is widespread.
Without precise use of language
it is impossible to be precise in the
specification of systems, structures,
and solutions of all sorts. Many disciplines such as medicine turn on a
few words precisely applied to arrive
at diagnoses that summarise huge
bodies of knowledge and experience.
Without precise use of language virtually all other human endeavours are
compromised.
2.	M anagement of time, money, people, giving
direction, taking direction, punctuality,
getting things done, planning, etc – 17%
A lack of understanding of these
elements effectively denies a human
being the possibility of participating
in wealth.
An individual can receive huge endowments in the name of restitution,
but, in the absence of critical knowledge and experience in this area, they
will dissipate them and not employ
them gainfully or sustainably.
3.	Relationships, human interaction, courtesy,
enrolling conversations, making friends,
diplomacy, etc – 13%
The echelons of society where substantial wealth exists and is created
operate to high standards of protocol,
courtesy, etc. People who think that
losing their temper and performing
badly are acceptable do not understand the damage they do. The
conduct of certain high-profile junior
political figures characterises this
specific factor.

4.	Legal (law, right and wrong, responsibility,
accountability) – 11%
A child raised within hearing of chants
of “kill the farmer (boer)” will think
little or nothing of doing just that in
later life, and the person who chanted
the war cry is every bit as much a
murderer as the person who pulled the
trigger.
5.	Technology (things, how things work,
numeracy, making things, fixing things, maintaining things, i.e. engineering in its widest
sense) – 9%
Reference here is to roads without
potholes, roads resurfaced regularly,
storm water drains that work, etc.
A person who was raised in poverty
does not have a frame of reference for
service excellence unless exposed to
some cameo event that put in place that
learned response.
An expectation that things should
“just work” is a consequence of early
childhood experiences that establish
that this is a reasonable and achievable
requirement.
6. Toxic psychological behaviours – 7%
We have all been subject to trauma as
part of our portfolio of early childhood
experiences. The behaviour that we
took on board as a consequence can
constantly sabotage our ability to operate as high-value individuals within
the complex fabric of society or can
embed beliefs and behaviours that may
drive us to perform to the highest possible standards of excellence. There is
no fixed recipe.
7.	Religion, spirituality, spirit realm, sexuality
(the invisible part of being human) – 5%
Perhaps not that important from the
perspective of wealth creation, but we
operate as holistic integrated spiritual
beings who interact with other spiritual
beings, and the extent to which we are
ignorant or inept in these subjects can
also destroy value.
8. Other – 3%
While I am fairly confident that the
above list is close to comprehensive
I am sure there are things that I have
overlooked or am not aware of.
The percentages are indicative of my best
assessment based on my observations to
date. You may well find reasons to differ
with my points and with my ratings and

that is fine by me. The challenge is, what
are we – you and I – going to do about
our differences?
We could just “agree to disagree” and
go our ways and forget this topic and
continue to sit around restaurant tables
and in other locations and bemoan our
fate, talk about leaving this country, the
best country to go to, who we know who
has already gone, etc, etc. These are the
topics that are prevalent in a large section of the community who have been
successful in creating some measure of
wealth for themselves.
Or we could do something. But what?
I think we could establish a notfor-profit foundation to urgently fund
research into the specific knowledge and
experience that is gained by those in relatively wealthy homes in their first seven
years from conception, and research the
negative learnings that are taken on by
those from other backgrounds.
We could develop compressed
learning programmes to teach these
skills to all who are willing to learn, offer
them to corporations struggling to meet

affirmative action targets, offer them to
schools, to anyone who will take them.
We could broadcast these programs
on television and create incentives to get
people to view and apply what they learn.
We could create a whole learning channel
devoted to creatively presenting these
concepts and find ways of getting these
lessons to as many people as possible.
We could develop early childhood
learning experiences for pre-schoolers,
pre-primary and early primary students
(to grade 3?).
We could stop demotivating people
with unrealistic and punitive racial quotas
and rekindle the hope that blossomed
twenty years ago, offering solutions to
the biggest single problem facing South
Africa today – the negative and deficient
early childhood experiences of the vast
majority of our population.
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We could just “agree to disagree” and
go our ways and forget this topic
and continue to sit around restaurant
tables and in other locations and
bemoan our fate, talk about leaving
this country, the best country to go
to, who we know who has already
gone, etc, etc. These are the topics
that are prevalent in a large section
of the community who have been
successful in creating some measure
of wealth for themselves
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Fly ash used in the construction
The decision to use fly ash in the raft
foundation of the world’s tallest building,
the Burj Khalifa Tower in Dubai, was based
on technical criteria. The aggressive weather
conditions in the Dubai region, with Persian
Gulf temperatures of up to 50˚C, required
the concrete to be able to resist the thousands of tons bearing down on it, be as
impermeable as possible, and resist chloride
and sulphate attack. The presence of fly ash
in the concrete mix would also limit peak
temperatures of mass concrete pours, thus
reducing the potential for cracking.
Fly ash increases the cementitious
compounds in a mix, and minimises
water demands, while the spherical particles fill in potential bleed channels. These
factors increase the density of the concrete and give less internal voids with a
corresponding reduction in permeability.
Not only does the lower permeability
of a fly ash concrete impede penetration
by chlorides (normally in the forms of
sea water or seahorse mist), but chlorides
chemically bind to the fly ash due to the
high aluminate content (3 to 5 times higher
than cement ). These effects can increase
the protection for steel reinforcing with
sufficient cover by as much as 98%.

1

FOUNDATIONS
The foundations of the Burj Khalifa
Tower consist of a pile-supported raft.
The solid reinforced concrete raft is
3,7 m thick and was poured utilising
1 Fly ash, an environmentally friendly product,

was incorporated into the concrete that was used
to construct the tallest building in the world, the
Burj Khalifa Tower in Dubai
2 Illustration of the slab foundation piling

configuration
3 Burj Khalaifa floor plan compared with those

of other super skyscrapers – from top to bottom:
Burj Khalifa, Taipei 101, Willis Tower, WTC Towers
4 The setbacks can be clearly seen in this photo
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of the world’s tallest building
50 MPa self-compacting concrete (SCC).
The raft was constructed in four separate
pours (three wings and the centre core),
utilising a total of 12 500 m 3 of concrete.
Each raft pour occurred over at least
a 24-hour period. Reinforcement was
typically at 300 mm spacing in the raft,
and arranged such that every 10 th bar in
each direction was omitted, resulting
in a series of ‘pour enhancement strips’
throughout the raft at which 600 mm x
600 mm openings at regular intervals facilitated access and concrete placement.
The tower raft foundation is supported by 192 bored cast-in-place piles.
The piles are 1,5 m in diameter and
approximately 43 m long, with a design
capacity of 3 000 tons each. The tower pile
load test supported over 6 000 tons. The
60 MPa (cube strength) self-compacting
concrete was placed by the tremie method
utilising polymer slurry. When the rebar
cage was placed in the piles, special attention was paid to orient the cage such that
the raft bottom rebar could be threaded
through the numerous pile rebar cages
without interruption – this greatly simplified the raft construction.
The ground water in which the Burj
Khalifa substructure is constructed is
particularly severe, with chloride concentrations of up to 4,5%, and sulphates
of up to 0,6%. The chloride and sulphate
concentrations found in the ground water
are even higher than the concentrations in
sea water. Accordingly, the primary consideration in designing the piles and raft
foundation was durability. The concrete
mix for the piles was a 60 MPa mix based
on a triple blend with 30% fly ash, 7% silica
fume, and a water to cement ratio of 0,32.
The concrete was also designed as a fully
self-compacting concrete, incorporating
a viscosity modifying admixture with a
slump flow of 675 +/- 75 mm to limit the
possibility of defects during construction.

Due to the aggressive conditions
present, caused by the extremely corrosive ground water, a rigorous program
of anti-corrosion measures was required
to ensure the durability of the foundations. Measures implemented included
specialised waterproofing systems,
increased concrete cover, the addition of
corrosion inhibitors to the concrete mix,
stringent crack control design criteria,
and a cathodic protection system utilising
titanium mesh with an impressed current.

STRUCTURAL SYSTEM DESCRIPTION
Burj Khalifa has ‘refuge floors’ at
25 to 30 storey intervals that are more fire
resistant and have separate air supplies in
case of emergency. Its reinforced concrete
structure makes it stronger than steelframe skyscrapers.
Designers purposely used a Y-shaped
design (see Figures 2 and 3) to reduce the
wind forces on the tower, as well as to
keep the structure simple and foster constructability. The structural system can
be described as a ‘buttressed’ core. Each
wing, with its own high-performance
2

concrete corridor walls and perimeter
columns, buttresses the others via a sixsided central core, or hexagonal hub. The
result is a tower that is extremely stiff
laterally and torsionally.
Each tier of the building sets back in
a spiral stepping pattern up the building.
The setbacks are organised with the tower's
grid, such that the building stepping is
accomplished by aligning columns above
with walls below to provide a smooth load
path. This allows the construction to proceed without the normal difficulties associated with column transfers.
The setbacks are organised such that
the tower's width changes at each setback. The advantage of the stepping and
shaping is to ‘confuse the wind'. The wind
vortices never get organised because at
each new tier the wind encounters a different building shape.

STRUCTURAL ANALYSIS AND DESIGN
The centre hexagonal reinforced concrete
core walls provide the torsional resistance
of the structure similar to a closed tube
or axle. The centre hexagonal walls are
4

3
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buttressed by the wing walls and hammer
head walls which behave as the webs and
flanges of a beam to resist the wind shears
and moments.
Outriggers at the mechanical floors
allow the columns to participate in the
lateral load resistance of the structure,
hence all of the vertical concrete is
utilised to support both gravity and
lateral loads. The wall concrete specified
strengths ranged from 80 MPa to 60 MPa
cube strength and utilised Portland cement and classified fly ash.
Local aggregates were utilised for
the concrete mix design. The 80 MPa
5 A few of the 160 floors of the Burj Khalifa

Tower under construction
6 Formwork during construction of the Burj

Khalifa Tower
5

concrete for the lower portion of the
structure had a specified Young's Elastic
Modulus of 43 800 N/mm 2 at 90 days.
The reinforced concrete structure was
designed in accordance with the requirements of ACI 318-02 Building Code
Requirements for Structural Concrete.
The wall thicknesses and column sizes
were fine-tuned to reduce the effects of
creep and shrinkage on the individual elements which compose the structure. To
reduce the effects of differential column
shortening, due to creep, between the
perimeter columns and interior walls,
the perimeter columns were sized such
that the self-weight gravity stress on the
perimeter columns matched the stress on
the interior corridor walls. The five sets
of outriggers, distributed up the building,
tie all the vertical load carrying elements

together, further ensuring uniform gravity
stresses, hence reducing differential
creep movements. Since the shrinkage in
concrete occurs more quickly in thinner
walls or columns, the perimeter column
thickness of 600 mm matched the typical
corridor wall thickness (similar volume to
surface ratios) to ensure that the columns
and walls will generally shorten at the
same rate due to concrete shrinkage.
The top section of the Tower consists
of a structural steel spire utilising a diagonally-braced lateral system. The structural
steel spire was designed for gravity, wind,
seismic activity and fatigue in accordance
with the requirements of AISC Load and
Resistance Factor Design Specification
for Structural Steel Buildings (1999). The
exterior exposed steel is protected with a
flame-applied aluminum finish.
The structure was analysed for gravity
(including P-Delta analysis), wind, and
seismic loadings by ETABS version 8.4.
The three-dimensional analysis model
consisted of the reinforced concrete walls,
link beams, slabs, raft, piles, and the spire
structural steel system. The full 3D analysis
model consisted of over 73 500 shells and
75 000 nodes. Under lateral wind loading,
the building deflections are well below commonly used criteria. The dynamic analysis
indicated the first mode is a lateral side sway
with a period of 11,3 seconds.
The second mode is a perpendicular
lateral side sway with a period of 10,2 seconds. Torsion is the fifth mode with a
period of 4,3 seconds.

SITE TEST AND ANALYSIS
The Dubai Municipality specifies Dubai as
a UBC97 Zone 2a seismic region (with a
seismic zone factor Z = 0,15 and soil profile
Sc). The seismic analysis consisted of a sitespecific response spectra analysis. Seismic
loading typically did not govern the design
of the reinforced concrete tower structure.
Seismic loading did govern the design of
the reinforced concrete podium buildings
and the tower structural steel spire.
Dr Max Irvine (with Structural
Mechanics & Dynamics Consulting
Engineers, located in Sydney, Australia)
developed site-specific seismic reports for
the project, including a seismic hazard
analysis. The potential for liquefaction
was investigated, based on several accepted methods, and it was determined
that liquefaction is not considered to have
any structural implications for the deep
seated tower foundations.

6

16 Civil Engineering | August 2010

In addition to the standard cube tests,
the raft concrete was field tested prior to
placement by flow table, L-box, V-Box and
temperature.
So the fly ash was critical to the
ultimate concrete quality achieved in providing a flowable, pumpable concrete mix;
high final concrete strengths; excellent
chemical resistance; long-term durability
and peace of mind for all stakeholders
involved in the construction project team.

WHAT IS FLY ASH?
Fly ash is the fine residue that remains after
the combustion of pulverised coal (<70 um).
It is carried out with the flue gases in pulverised coal-fired power stations. To prevent
the ash polluting the atmosphere, the flue
gases are passed through electrostatic
precipitators or bag filters to separate the fly
ash from the flue gases.
The fly ash is collected in silos from
where it is either sold dry for use in concrete, or moistened (called conditioning)
for less demanding applications such as
fill, grouts or as a fine aggregate replacement. Conditioned ash can also be easily
transported in open top trucks which are
covered to suppress dust.
After classification or beneficiation
it serves as a highly effective cement extender or ‘de facto’ component of concrete.
Processed and beneficiated fly
ash is a unique particle size range of
7 The structural steel spire of the Burj Khalifa

Tower stretches the total height of the structure to
828 m
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microspheres. This ‘lubricates' concrete,
making it easier to place and pump. Being
ultra fine, microspheres can fill capillaries
normally occupied by water. The lower
water/cement ratio densifies the microstructure and enhances durability.
Fly ash enhances the strength and
overall performance of concrete by the
pozzolanic reaction with lime (calcium
hydration). This reaction forms stable
Calcium Silicate Hydrate (CSH), transforming the weak crystalline structure to
a dense gel-like matrix. These hydrates fill
the voids within the concrete removing
the lime, thereby increasing the strength
and reducing the permeability. The pozzolanic reaction takes place over time at
normal temperatures, resulting in signifi7

cant strength development at later ages
when compared to Portland cement at
112 days and beyond.
Fly ash is probably one of the most
unappreciated, under-utilised assets to
engineering. Using fly ash in concrete
transforms a waste product from power
stations into a valuable by-product. It
enhances the quality of concrete both
in the plastic and hardened state. This
allows engineers to push the boundaries
and challenge convention. The seemingly
impossible can become reality.
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Some of the records held:
Tallest structure ever built – 828 m
(including spire)
Building with most floors – 160
World’s fastest elevators at speeds of 64 km/h
Highest vertical concrete pumping – 606 m

Construction facts:
45 000 m3 of concrete to construct foundations
330 000 m3 of concrete for the whole structure
55 000 tons of steel rebar used
Spire composed of 4 000 tons of structural steel
26 000 glass panels clad the exterior
Construction took 22 million man hours
At its tallest point tower sways a total of 1,5 m
Officially opened 4 January 2010
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Landfill gas recovery, green energy,
and the clean development mechanism
The environmental advantages
of the extraction, destruction and possible utilisation of landfill gas (LFG) have
been well documented, and South Africa
is in an advantageous position in terms
of the Clean Development Mechanism
(CDM) provisions of the Kyoto Protocol,
an initiative of the United Nations
Framework Convention on Climate
Change (UNFCCC). In addition to the
1 Schematic layout of landfill gas to electricity

installation

environmental benefits associated with
a significant reduction of landfill emissions, the sale of such quantifiable units,
called “Emissions Reductions” (ERs), can
provide a sustainable source of funding
that can be channelled back into waste
management initiatives. The potential
use of the gas as a renewable energy
source for power generation, coupled
with the revenue derived from the sale
of the electricity is an added bonus.
Specifically, the methane content of the
landfill gas is the primary target, as it

is 21 times more potent than carbon
dioxide as a greenhouse gas. Landfill
gas, with a typical methane content of
45 – 50%, has a thermal energy content
of 5 kWh/Nm³ and a lower calorific value
(LCV) of some 16 – 18 MJ/Nm 3. This
heat value is roughly half the heating
value of natural gas. By comparison,
the LCV of coal and fuel oils is 22 and
40-42 MJ/kg respectively.
A landfill gas extraction and flaring
or utilisation system typically comprises
a number of vertical and horizontal

1
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2

2 Landfill gas recovery – power generation units,

Bisasar Road, Durban

gas wells, connected to a gas collection
pipe network, leading to a Gas Delivery
Unit (GDU) or “fuel skid” equipped
with a variable speed blower and
high-temperature flare. The fuel skids
normally include various gas filters,
a condensate knock-out chamber and
shut-off valves. Vertical gas wells are
normally constructed using an auger
drilling technique, followed by the
insertion of perforated HDPE recovery
pipes, surrounded by a stone packing.
The gas wells are completed with the
installation of prefabricated HDPE wellheads which allow for the regulation of
gas flow from any particular gas well,
since conditions may vary considerably from one gas well to the next, and
a hydrated bentonite seal to prevent
the ingress of air under continuous
extraction conditions of negative pressure. Each wellhead is connected to the
HDPE gas collection pipework, laid to
falls to enable the efficient drainage
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of condensate forming in the pipes. At
low points in the collection pipework,
condensate drainage or “knock-out”
systems are installed, facilitating the
delivery of relatively dry LFG to the fuel
skid. Following delivery of the gas to the
fuel skid, it can either be flared or used,
typically as fuel for reciprocating gas
engines and generation modules.
Landfill gas to electricity CDM
projects can potentially take years to
develop. Although these projects may
appear to be lucrative at the outset,
the requirements of the rigid CDM
process should not be underestimated.
The complex financial, administrative,
socio-economic, legal and environmental issues are normally the main
focus areas for a project developer,
and there is a risk of overlooking the
critical engineering factors involved. It
has been said that a CDM project will
not transform a poor landfill operation
into a good one. The mere facts that a
landfill exists and that well established
technologies are available, are not the
ingredients for instant success. The

detailed engineering aspects, including
landfill design and site operations,
pose the greatest number of variables,
directly impacting on the long-term
revenue potential of the project.

THE CDM PROJECT CYCLE
All CDM projects must adhere to the
project cycle as defined by the Clean
Development Mechanism of the United
Nations Framework Convention on
Climate Change (UNFCCC). This is
an extensively documented process,
with over one thousand CDM projects
having been registered with the
Executive Board worldwide to date.
The project owner is mainly responsible for three aspects, i.e. the Project
Design Document (PDD), Financing and
Implementation, and Monitoring. This
is where the engineering aspect of the
project is paramount. The PDD includes
a baseline estimate of the net carbon
emissions reductions, and is reliant
on detailed information regarding the
physical characteristics of the landfill
and sound engineering judgement. The

implementation phase includes the
design of the gas extraction and flaring
system, which should be able to deliver
the emissions reductions as provided in
the PDD. The monitoring phase simply
necessitates having a settled structure
in place for the continuous monitoring
of project performance and the recording of key CDM data.

PROJECT DESIGN
A detailed desk study is required, where all
the physical attributes of the landfill must
be considered. Various software packages
such as GasSim are used for the development of a theoretical model which predicts
the sustainable gas generation by the landfill over a period of time into the future.
Where accurate data does not exist, such
as historical waste composition, careful
judgement has to be exercised.
The next step in the process should be
the implementation of a “pumping trial”
to confirm the theoretical findings. A
pumping trial is critical in determining
the sustainable gas recovery rate from the
landfill. A few gas wells are constructed
in strategic locations and landfill gas is
extracted from these wells over a period
of months with a small blower and flare.
Over this time, gas quality and flow rates
are monitored. Besides proving the sustainable gas yield for a typical gas well,
a pumping trial also provides physical
confirmation of other factors, such as
the composition of the waste body, and
whether or not leachate is present in significant quantities.
Based on the findings of the gas
modelling and pumping trial, the full gas
extraction system can be designed. The
industry rule of thumb allows for a nominal gas well spacing of 50 m c/c, but experience has shown that this is not a good

enough assumption when one considers
the cost of gas well installation (at least
R100 000 per vertical gas well, depending
on the depth). Site specific conditions will
dictate the gas transmissivity of the waste,
and accordingly, the extraction “sphere of
influence” of each particular gas well. The
information obtained during the pumping
trial should be used to more accurately
estimate the correct gas well spacing.
Influencing factors also include the landfill lining system, leachate drainage, the
type and quantity of daily cover material
used, the degree of waste compaction, and
the nature of the surface or cover of the
landfill, including surface drainage design.
The future design, construction and
operation of the landfill itself must also
take cognisance of typical gas extraction
requirements. This includes the size and
three-dimensional shape of landfill cells
to provide a sufficiently large area and
volume for an effective sphere of influence
of the gas wells, the use of a proper lining
system incorporating leachate drainage,
and the proper selection and application
of daily cover material. In addition, the
landfill capping design needs to be carefully considered, allowing for a surface of
relatively low permeability.
It may be decided to put the gas to
productive use immediately, following
construction of the extraction system.
However, only after the gas extraction
system has been in operation for some
months, and the wellfield has been
properly balanced, will a project owner
have the hard facts and figures on which
decisions can be based. Considering the
significant cost of a power generation
system compared to a relatively simple
and cost-effective flaring unit, a period
of flaring only is often recommended.
This period would allow for sampling and

detailed analysis of the gas. Landfill gas
is known to contain many contaminants
which can cause a wide range of engine
maintenance problems. Gas testing and
analysis would provide information for
the planning and design of gas treatment
systems, and budgeting for preventative
maintenance.

IMPLEMENTATION
It is important for the project team,
including the project owner, consultants
and contractors, to work towards the
common goal of producing and extracting
as much good quality gas as possible, and
the design and budget should be flexible enough to implement the necessary
measures to achieve this objective.
Seasonal climatic variations have a
significant effect on landfill gas generation and recovery. In the winter season,
drier and cooler conditions result in a
decreasing rate of gas recovery from the
landfill, as wells have to be turned down
to prevent the ingress of air. In summer,
warm and wet conditions are conducive
to the generation of landfill gas, and in
addition, high levels of moisture in the
capping and upper levels of the waste
body provide a sealing effect, preventing
the ingress of air.
Envitech Solutions’ experience in the
operation and maintenance of gas extraction and flaring systems at both coastal
and inland sites has confirmed various
technical issues that should be taken into
account during project development, including the following:
NNAll gas wells will not provide the
same quality and quantity of gas. A
landfill site is non-homogeneous, and
some areas will produce more gas
than others. The variations can be
significant.
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3 The 3 000 Nm3/h flare at Rooikraal landfill,

Ekurhuleni Metro

NNOlder gas wells and landfill cells should
be treated with caution, and they will not
produce the same quantity and quality of
gas as new wells in relatively new waste.
NNPlanning a gas extraction system for a
valley site can be more complex, and
effective results hinge significantly on
the shape of the cells.
NNAccess to landfill gas should be encouraged as soon as possible after waste
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placement and landfilling (within a few
months), as the quality and volumes of
gas produced from an early stage can
be significant. This could be achieved
through the construction of horizontal
gas wells in operational cells. It must
be understood that once landfill gas is
generated within a landfill, it will soon
be lost to the atmosphere. A landfill is
not a “reservoir” for landfill gas.
NNThe volume of leachate in a site
combined with the quantity and
type of soil cover material used has a

significant influence on the gas well
sphere of influence, and the drainage
properties and transmissivity of the
waste body.
NNThe drainage properties of the compacted waste body also have a significant influence on the performance
of a gas extraction system. Leachate
extraction pumps are more than
capable of pumping large volumes
of leachate, but the rate of leachate
ingress to the wells is the governing
factor. For the leachate to be effectively

removed, it first has to drain into the
gas wells, which can take a very long
period of time. As the hydrostatic
curve is drawn down in the vicinity
of the gas wells, the leachate can take
even longer to reach the gas wells, a
situation which would be exacerbated
by the non-homogeneous nature of the
landfilled waste and the tendency for
perched leachate layers to form at different levels in the waste body.

MONITORING AND CDM VERIFICATION
Accurate monitoring and record
keeping is integral to a successful CDM
project. The plant operator needs to
keep a watchful eye on the proper functioning of the instrumentation and the
automated data-logging systems. Of
critical importance is the filtering and
processing of the raw data, including
the elimination of non-sensical data, the
timeous identification of faulty instrumentation, and the presentation of the
processed data in a format appropriate
for CDM verification. Transparency of
any data processing, conservatism with

respect to assumptions made, and adherence to CDM Executive Board approved
project manuals will ultimately assist in
the auditing (verification) process.
Of critical importance is the fact
that the CDM aspect of the project
only really kicks off with the commissioning of the gas extraction (and
potential power generation) systems.
Project revenues are directly related
to the quality of the information recorded on a continuous basis. Meeting
all the requirements of the PDD and
CDM Management Manuals for the
project, including all environmental
ROD and legal requirements, as well as
implementing a fully functional QA/
QC routine, is critical. The verification
process is stringent, and the project
team needs to be thoroughly prepared.
Envitech Solutions’ experience has been
that the focus is not only on the data
collection and processing, but on the
overall quality of the entire project,
from design through to implementation
and monitoring, providing somewhat of
a “balanced scorecard” approach.

POWER GENERATION
Typically, most landfill gas extraction
and utilisation projects developed thus
far in South Africa have been developed
as CDM projects including power generation. There is significant potential
in this sector, but unfortunately this
potential remains largely untapped,
with only a handful of projects having
reached an advanced stage of development to date. The city of Durban
(eThekwini) is the most notable at this
stage, and is currently generating a
total of 8,5 MW at their Mariannhill
and Springfield (Bisasar Road) landfills.
This is enough power to supply approximately 5 000 homes.
This scenario is expected to change
in the near future, as strategies at various
levels of government and the private
sector begin focusing on renewable
energy initiatives. A specific factor that
could also have a catalytic effect is the
rapidly rising cost of power, in addition to its increasing scarcity, rendering
financial returns on the investment required much more attractive.
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Removal of the contaminated
fine material after ballast cleaning
In the absence of advanced
spoil removal systems in the past,
it was standard practice for ballast cleaning machines to spoil the
fines screened from the ballast bed
alongside the track. This had numerous disadvantages, for example:
NNThe spoil from ballast, which has
been treated with toxic herbicides
for weed control, can and has
been known to cause environmental pollution. The spoil is also
contaminated with oil, grease
and other contaminants that had
fallen from the railway wagons.
NNSpoiling to the side can result in the
blocking of drains (Figure 1). The
contaminants inside the spoil material will also be dissolved in the drain
water and will spread over a wide area
where the drain empties at the end of
a cutting, especially if it empties on
an embankment.
NNSpoiling down an embankment may
cause a landslide, due to the added
weight of the spoil, especially in the
rain, and could give rise to erosion and
structural problems for the track.

1

2
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NNBallast cleaning between tracks of
multiple lines would necessitate
spoiling between the tracks, which
would prevent adequate drainage,
with disastrous consequences.
NNThe spoil may also cover other services, such as cables and signal boxes,
causing additional maintenance
restrictions and problems.
NNAreas such as cuttings, tunnels,
bridges and stations were often not
screened, due to unavailable space
for spoiling. Some of the worst substructure problems today are in these
restricted areas where screening had
been omitted in the past.
The above problems caused by spoiling
to the side, as well as increasing environmental awareness, put pressure on railway
owners to remove the spoil to approved
and controlled spoil sites. In Europe this
has been standard practice for many
years, and even on our coal line all spoil
is removed because of the environmental
sensitivity of the area.
In the early years this led to the
development of the DZ type spoil conveying system consisting of up to 16 DZ
wagons fitted with overhead conveyors.
This system permitted screening to be
done in those previously omitted areas by
providing storage of the spoil material for
removal at the end of the shift.
Even though this system allowed ballast cleaning of restricted areas such as
multiple lines, tunnels, etc, the DZ wagon
system was notorious for its disadvantages, including the following:
NNHigh-capacity cleaning, particularly
in areas where the ballast was very
fouled, produced more spoil material
than a DZ conveyor system of even up

1

Ballast cleaner spoiling to

the side of the track
2

DZ type spoil removal wagon

with overhead conveyor system
3

Layout of the MFS conveyor system

4

The conveyor is set to a high speed to

transfer the spoil to the next hopper
5

Filling of the last hopper to capacity

by slowing down the conveyor belt
6

The spoil is transferred from hopper

to hopper to the last hopper

The spoil from ballast, which has
been treated with toxic herbicides
for weed control, can and has been
known to cause environmental
pollution. The spoil is also
contaminated with oil, grease and
other contaminants that had fallen
from the railway wagons

3

4

5

6
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The MFS is an open, high-sided
hopper wagon, with a floor-mounted
main conveyor belt which covers
the entire width of the hopper,
and wear-resistant sheets on the
inner sides of the hopper. Each
unit is equipped with its own diesel
engine to supply motive power to
the conveyor belts. The rotation
speed of this purpose-designed and
wear-resistant conveyor belt can be
controlled. In addition, the hopper
wagon is equipped with a slewing
transfer conveyor belt at the one
end which operates independently
from the floor conveyor belt to
either transfer its load forward, or
discharge its load to the side. The
MFS conveyor system is currently
available in South Africa with a
24, 26 or 38 m3 hopper, depending
on the application requirements.
MFS wagons are not self-propelled,
though a special self-propelled unit
has been developed by Plasserail,
and MFS wagons fitted with
crawler tracks are in use in Europe
7

to 12 wagons could hold and caused
premature stoppage of the ballast
cleaning operation. This increased the
unit costs of ballast cleaning.
NNAfter the shift each wagon had to be
individually emptied using a backhoe.
On average this took 25 minutes per
wagon. At times a backhoe could not
be used and the DZ wagons had to
be emptied by hand, which took even
longer. This was often only possible
after hours and at night. Opening
the DZ doors under load was also
difficult and dangerous, and serious
accidents occurred.
NNThe RM74 ballast cleaner was limited
to pushing a maximum of six full DZ
7

8

9

10

The last MFS wagon is filled to capacity
8

Full wagon is uncoupled and
hauled to the spoil site

9

MFS wagon contents are disposed by

slewing the transfer conveyor belt to the side
10 Empty wagon returns to ballast cleaning site
11 The contents of the units that remained

behind are transferred to the last unit
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wagons. To maximise ballast cleaner
production, at least twelve wagons
would be required. This necessitated
changing six full wagons for six empty
wagons since emptying the wagons
during the shift was not possible. On
average two hours per shift were lost
changing the two sets. This option
was therefore only available with
double-shift working.
NNThe DZ system proved to be very unreliable. Due to its design, the breaking
down of one wagon paralysed the rest
of the system.
A different system was required – one
that could receive and store approximately 50 – 85 m 3 of spoiled material

per hour, or one capable of offloading
the spoil material during the ballast
cleaning process without negatively influencing the productivity of the ballast
cleaning machine. Plasser & Theurer
responded with the MFS range of spoil
conveying systems.
The MFS is an open, high-sided
hopper wagon, with a floor-mounted
main conveyor belt which covers the
entire width of the hopper, and wearresistant sheets on the inner sides of
the hopper. Each unit is equipped with
its own diesel engine to supply motive
power to the conveyor belts. The rotation speed of this purpose-designed and
wear-resistant conveyor belt can be controlled. In addition, the hopper wagon
is equipped with a slewing transfer conveyor belt at the one end which operates
independently from the floor conveyor
belt to either transfer its load forward,
or discharge its load to the side.
The MFS conveyor system is currently available in South Africa with a
24, 26 or 38 m 3 hopper, depending on the
application requirements. MFS wagons
are not self-propelled, though a special
self-propelled unit has been developed by
Plasserail, and MFS wagons fitted with
crawler tracks are in use in Europe.
The transferring, slewing and discharging ability is the strength of the
MFS system. In the following process
description, three wagons are used,
although six wagons are generally used
during ballast cleaning operations: (The
number of wagons used depends on the
distance to the disposal site and the tractive limit of the locomotive.)
NNThe MFS wagons arrive on site in
train formation together with the ballast cleaner, ballast wagons (usually
AY wagons) and a tractor loader on
the runner wagon. The runner wagon
is required due to the transfer and
discharge conveyor belt protruding
over the buffer (refer to Figure 3). The
tractor loader is used at the spoil disposal site to level the spoiled material.
NNWhen ballast cleaning starts, the
hopper closest to the ballast cleaner receives the spoil (MFS 1 in Figure 7). The
main floor-mounted conveyor belt is set
to a high speed to transfer the spoil to
the next hopper as fast as it is received,
using the transfer conveyor belt.
NNThe spoil is transferred from hopper to
hopper to the last hopper in the train
(MFS 3 of Figure 7). The speed of the

floor-mounted conveyor belt of the last
hopper is controlled by the operator to
fill it to capacity.
NNWhen the last hopper is full, the
slewing transfer conveyor belt of the
second last unit is switched off and the
rotation speed of that floor-conveyor
belt controlled to allow it to also fill to
capacity. When the second last unit
is full, the next hopper will be filled
to capacity. This process of filling the
hoppers will continue until a predetermined number of hoppers are full.
This predetermined number depends
on the distance to a suitable spoiling
site where the hoppers can be emptied.
The further the spoiling site, the more
hoppers need to stay behind with the
ballast cleaner to prevent premature
stopping of the ballast cleaning process.
NNThe full units are uncoupled and moved
to the prepared and environmentally
approved spoiling site while the ballast cleaner continues to screen and
discharge spoil into the remaining units
of which the floor conveyor belts are
controlled to fill it to capacity.
NNAt the spoiling site the tractor loader
is offloaded and the MFS wagons
discharge their load. All the wagons
can be discharged simultaneously by
slewing their transfer conveyor belts
to the side and discharging to a stock
pile, irrespective of the number of
wagons used. Discharging of the entire
load takes approximately six minutes
only compared to the minimum of 25
minutes per DZ wagon.
NNThe empty wagons will return to the
working site where they will be coupled to the wagons that had remained
behind. The tractor loader will remain
behind at the spoil site to level the spoil
or load the spoil into trucks.
NNThe contents of the units that remained
behind with the ballast cleaner are
transferred again to the last unit. This
process of filling and emptying can
continue indefinitely.
The MFS range of conveyor systems is
known worldwide for its superior spoil
conveying capabilities. It has been operating on the coal line since 2001 and has
proved its worth through its reliability
and capacity, and the higher ballast
cleaning productivity that results. The
use of spoil conveying systems should be
compulsory at all ballast cleaning sites, if
for no other reason, at least for the preservation of the environment.
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New system monitors
coping with climate change
Western Cape municipalities
and government departments, as well as
property developers and others in the private sector, will soon be able to measure
how effectively they are dealing with the
impact of climate change.
A monitoring and evaluation system
has been developed to establish an
overall benchmark, and to measure
annual progress in implementing a
climate change strategy. It is considered
a major step forward in implementing
the Western Cape Climate Change
Response Strategy and Action Plan and
comes five years after a first phase study
was undertaken to understand the complexity and the effects of climate change
on the Western Cape and its residents.
The proposed monitoring and evaluation system has numerous indicators for
each of four key outcome areas – water,
land, carbon footprint mitigation, and
research and monitoring. It will also
ensure that climate change issues are included in key government service delivery
programmes.
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Recent crisis events in the Western
Cape such as water shortages have all
served to heighten awareness of potential
impacts of climate change. Earth sciences
consultancy, Umvoto Africa, facilitated
the development of the system for the
1

province’s Department of Environmental
Affairs and Development Planning.
The proposed system should provide
clear signals to provincial departments,
municipalities, civil society and the
private sector regarding the provincial
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government’s focus on climate change
response, sustainable development, environmental management and conservation imperatives.
The system, and its measurement
indicators, should not be seen as a ‘mechanical process that generates a simple
good/average/bad result’. It should rather
be a ‘mechanism that encourages engagement and stimulates critical assessment of
policies and practices’.
The report preparation included
in-depth research and interviews plus
workshops in Cape Town in February
and April. These were attended by departmental directors and management
from numerous government fields such as
water, transport, planning, housing and
environmental affairs.
The system became officially operational in May 2010. A review of the
system is planned for later in the year, and
relevant data collation and analysis will
take place annually.

DIVISION OF RESPONSIBILITIES
(see Figure 1)
The main groupings of responsibilities in
the monitoring and evaluation system are:
1.	Process owner – ensures that indicators
are regularly (annually) assessed as defined by the monitoring and evaluation
process.
2.	Data provider – collates data from various data sources into the relevant data
capture template, and ensures that the
completed template is sent to the data
evaluator in the agreed time-frame.
3.	Data evaluator – collates data from all
the data providers, evaluates the data as
2

MONITORING AND EVALUATION FLOW PROCESS

defined by the monitoring and evaluation
process, creates a report, and ensures that
it is distributed to all stakeholders.
4.	Stakeholders – review the final report
and respond as appropriate.

MONITORING AND EVALUATION PROCESS
(see Figure 2)
The process owner is accountable for
initiating each cycle of the monitoring
and evaluation process according to the
agreed time-frame.
Process 1: Data capture
The data capture process is the first step
in the monitoring and evaluation cycle.
It involves the collection of data by each
data provider, and the central collation
of all data from the data providers, by the
data evaluator.
Process 2: Data evaluation
The data evaluator is responsible for
undertaking the data evaluation process.
This process includes the updating and/or
development of graphs and figures, quantitative and qualitative analysis of data,
and the application of a summary rating
system on the data.
Process 3: Reporting and communication
The data evaluator is responsible for
authoring the monitoring and evaluation report (including figures, report
and a summary highlighting key focus
areas using a defined rating system).
The process owner is responsible for
communication activities, including
the distribution of the report to stakeholders for review.

A monitoring and evaluation
system has been developed to
establish an overall benchmark,
and to measure annual progress
in implementing a climate change
strategy. It is considered a major
step forward in implementing the
Western Cape Climate Change
Response Strategy and Action Plan
and comes five years after a first
phase study was undertaken to
understand the complexity and the
effects of climate change on the
Western Cape and its residents
1

Data flow in one climate change

monitoring and evaluation cycle
2

Flow chart showing the monitoring

and evaluation process
3

Map showing the 2010

location of weather stations

3
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Process 4: Review
The final step of each monitoring and
evaluation cycle is the review of the
methodology and applicability of report
outputs, based on feedback from the
stakeholders, data evaluator and data
providers. Recommendations can be categorised according to amendments to the
statements of intent, key indicators, evaluation criteria and missing data.

The weakest link in the new system
would be the ability to capture enough
high-quality data. This would require
external funding and inter-departmental
cooperation. For more information
please visit the following website:
amanzi@umvoto.com

Data flow chart
In order to evaluate the current status of
climate change indicators, the relevant
data for that indicator needs to flow from
its primary source (database, document/
report, or department/organisation),
through a number of interim steps. This
eventually leads to evaluated data in a
30 Civil Engineering | August 2010

final report, which would then be distributed to stakeholders. The graphic implicitly illustrates that data and information
management is as much about people as it
is about the necessary IT elements.

Monitoring and evaluation process
Figure 2 illustrates the flow chart for one
cycle of the monitoring and evaluation
process. This is the overall process – each
rectangle with a line segment near the
top of the rectangle represents another
process which is broken down into more
detail using further flow charts and task
descriptions.

Data collation and analysis example
Data was collated from various sources in
order to establish the baseline status for
2010. The map shows the current location
of the Agricultural Research Council and
Climate Systems Analysis Group weather
stations in 2010. This data was used to perform a “Fit for Purpose” assessment of the
spatial distribution for the current weather
station network in terms of climate change
monitoring requirements.

Martin Stols
GIS Consultant
SRK Consulting
mstols@srk.co.za
Manda Hinsch
Associate Partner
SRK Consulting
mhinsch@srk.co.za

Recording and classifying storm water and environmental assets
within the City of Tshwane Metropolitan Municipal area
1

The City of Tshwane embarked upon a
project to record and classify all storm
water and environmental assets. The
objective is to manage these assets in
a sustainable way, while protecting the
city’s natural resource base and simultaneously building a green economy. SRK
Consulting was appointed to assist on
the project.
The area of jurisdiction of the City
of Tshwane (CoT) covers 2 300 km 2 and
includes a network of some 1 700 km of
watercourses.
A watercourse is defined in this instance as a conduit which allows storm
water drainage through a city. This definition is broader than the normal understanding of the term. The watercourses
are important assets of the city and its
communities since these:
NNact as the city’s storm water drainage
system, reducing the risk and impacts
of flooding
NNprovide communities with household
water needs, and
NNgenerally incorporate areas of high
biodiversity and natural appeal that are
worth conserving.
One of the city’s key performance areas
relates to considering sensitive environments, such as watercourses, in all developmental initiatives.

AIMS AND OBJECTIVES
It is imperative that engineering and environmental objectives and assets relating
to watercourse management should be
1

City of Tshwane watercourses
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The approach taken was to spatially
align the environmental information
of the watercourses with the existing
Blueways as defined in the Tshwane
Open Space Framework (TOSF). The
Blueways were divided into segments
that form separate management
areas along the watercourses. The
TOSF acknowledges that open
space includes a continuum in
character and an associated degree
of transformation from ‘soft’ natural
through to ‘hard’ urban spaces. In
keeping with the TOSF open space
typology, the Blueway segments are
classified according to the dominant
land cover type as either Natural,
Cultivated or Urban
2
3

Portion of Blueway layer

Proposed Blueway Ecological Value Map

2

Indicative Blueway
Final Blueway
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aligned to ensure the sustainable use and
management of watercourses, especially
in built-up and informal areas. In addition, the effects of climate change necessitate that systems should be in place and
information readily available to allow for
consistent and justifiable decision-making
relating to watercourses.
The City of Tshwane’s “Blueways” are
defined as the area alongside the existing
watercourses and within certain engineering and environmental parameters.
This definition is intended to provide
for the preservation and sustainability
of the biodiversity of the environment within an urban development.
Each month City of Tshwane officials
responsible for approving applications
3

for development receive approximately
200 applications for new development
activities related to township establishment (i.e. rezoning, consent use, etc).
Development envisaged in these applications could affect the sustainability
of the Blueways. Applications include
those for the erection of structures
(assets) each month by the city departments to mitigate erosion and stabilise
river slopes, as well as applications from
developers. The information available
to officials who are required to make
sustainable decisions can be improved in
terms of the biodiversity aspects of affected watercourses.
The study initiated by the City
of Tshwane, in association with SRK

Consulting, a South African founded
global group of consulting engineers and
scientists, included the initiation of the
project, as well as the completion of a
pilot study in the Walker Spruit area.
The study included the recording and
classification of storm water and environmental assets in the city’s Blueways.
The objectives were to:
NNcontribute towards sustainable management of watercourses
NNassist with development applications
NNassist with information on existing
watercourse assets (engineering and
environmental attributes)
NNassist with providing information on
the asset value of watercourse infrastructure (legal requirements)
NNdetermine the environmental importance of watercourse natural features,
and
NNintegrate storm water and environmental objectives in capital watercourse improvement projects.
The process followed in the pilot study
was extended to ensure the setting up
of a decision support data base, and the
population of the data base with engineering and environmental attributes
relating to high priority areas within the
city.

PROJECT DESCRIPTION
The Blueways were determined using a
combination of the indicative 1:100 year
flood line, and a 32 m buffer zone for
the Tshwane simplified river network.
Where the flood lines are closer than
32 m from the river centre line, the
buffer is used to indicate the Blueway
layer. The Blueway is therefore based on
an indicative flood line, and does not
take into account any controls in the watercourse, such as bridges and buildings.
The resulting Blueway is therefore much
wider than in reality, especially in highly
developed areas where development has
encroached very close to the waterway.
A desktop data capturing process was
used to modify a current Blueway, taking
into account buildings and other boundaries that have reduced the actual area
of the current watercourse. The resulting
layer could be used to calculate the
actual existing Blueway area remaining,
particularly in highly developed areas.
Applicable storm water infrastructure was captured in a desktop study
using 2009 aerial photography as
background, and studying photographs

captured in the CoT bridge management
system. The photographs were especially useful to capture the geometry
and types of material used in channel
linings and watercourse improvements.
Features captured were then verified
during a site visit.
The approach taken was to spatially
align the environmental information
of the watercourses with the existing
Blueways as defined in the Tshwane
Open Space Framework (TOSF). The
Blueways were divided into segments
that form separate management areas
along the watercourses.
The TOSF acknowledges that open
space includes a continuum in character
and an associated degree of transformation from ‘soft’ natural through to
‘hard’ urban spaces. In keeping with the
TOSF open space typology, the Blueway
segments are classified according to
the dominant land cover type as either
Natural, Cultivated or Urban.
The ecological value of the Blueway
segments was assessed according to the
land cover type and a number of available ecological data sets. A methodology
and GIS model was developed to establish the cumulative ecological value
within the Blueway allowing the segments to be classified according to their
respective ecological value.
The development of the Blueway
Ecological Value and Landcover Context
Data and Maps made use of the following
available GIS data sets:
NNBlueways (City of Tshwane)
NNlandover – 10 m resolution
(Global Terra Image)
NNvegetation categories
(City of Tshwane TOSF 2005)
NNvegetation sensitivity
(City of Tshwane TOSF 2005)
NNerosivity (Erosivity 2006/ SRK)
NNCPlan (GDARD), and
NNwater bodies and rivers
(various sources).
The resulting Blueway Ecological Value
Map (Figure 3) defines the ecological
value of the Blueway segments, which
are as a result easier to manage as defined entities.

CONCLUSION
It is intended that the system be published on the CoT intranet as a GIS
information tool. The tool will enable
the user to view the captured data
and perform relevant queries, such as

ownership details of affected property
and indicative asset values of storm
water assets in the Blueway.
The Blueways layer feature created
for the CoT in this project will enable the
Metro to manage these important areas
more effectively through more effective
and coordinated planning and budgeting.
The Blueways layer makes it possible
to identify all property and infrastructure located in the Blueway. Using simple
spatial queries within the current databases of the CoT it is possible to identify
the ownership details of all properties
located within the Blueway.
The Blueways Geodatabase was
designed and successfully implemented
within the Walker Spruit mini-pilot area
using a desktop approach, augmented
with a brief site visit. The desktop data
capturing approach was successful in
capturing the majority of channel linings
within the Blueways, thereby enabling
the CoT to generate an approximate current value of infrastructure within the
Walker Spruit area.
Aerial photography and the latest
remote sensing techniques have made it
possible to produce good quality data at
very reasonable cost to CoT. The Blueway
land cover context layer and Blueway
ecological value maps will assist the
Open Space Management Division to
make consistent and motivated recommendations regarding development and
rezoning applications.
The data delivered in this project,
and the full implementation of the information tool to the rest of the Metro,
will enable the CoT to make informed
decisions regarding the management and
utilisation of the Blueways.

PROJECT TEAM
SRK Consulting representatives
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City of Tshwane representatives
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Can the bicycle become a sustainable
transport mode in South Africa?
A clear understanding of the factors that need to be taken into
consideration when planning and designing bicycle facilities is needed in
order to make it a sustainable means of transport. Government also has
a role to play through policy documents in ensuring that bicycles can be
regarded as a sustainable mode of transport
1

BACKGROUND
One of the most neglected forms of
urban transport is the bicycle, but the
recent period of austerity has brought
an upsurge in the popularity of cycling.
The advantages of the bicycle is that it
is a simple and inexpensive machine to
build, buy, ride and maintain. It is a fast
means of urban transport, with most
journeys to work being within the range
of the average cyclist. When the trip is
less than one kilometre, cycling is faster
than travel by car, taxi, train or bus. The
bicycle makes small demands on valuable
urban space in respect of both travel and
parking. The bicycle is silent in operation
and causes no pollution. It is also healthy
as it provides regular exercise. The main
disadvantages of cycling are hilly terrain
and the dangers of competing with other
forms of urban transport (Fruin 2000).
The principal problem is the conflict
between the bicycle and motorised vehicles
in a transport system designed almost
exclusively for the latter. It has been argued
1

All over the world bicycles are used as

a sustainable mode of transport – bicycle
lockers at Diep River Station, Cape Town
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that cycling could be made very much safer
without having to completely segregate
bicycles from motorised transport. Back
streets could be reserved for cyclists and
pedestrians, except for vehicular access for
residents. These back streets, combined
with footpaths and routes through parks
and open land, could then be the basis for
a network of city cycle routes. Some local
authorities have already started adopting
a positive approach to bicycle transport
planning (Fruin 2000).
2

Secure bicycle parking at the University
of California, Berkeley Campus
3

City centre, Oldenburg, Germany

AIMS AND OBJECTIVES
The purpose of this article is to discuss
the use of the bicycle as a sustainable
means of transport and how this can be
achieved.
There is no universally accepted
definition of sustainability, sustainable
development or sustainable transport,
although the following definitions have
been proposed:

“Sustainable development is the
achievement of continued economic
development without detriment to the
environmental and natural resources”
(Themes Sustainable Development 2004).
“The goal of sustainable transportation is to ensure that environmental,
social and economic considerations are
factored into decisions affecting transportation activity” (MOST 1999).
“…sustainability is not about threat

“Sustainable development meets the

analysis; sustainability is about systems

needs of the present without compro-

analysis. Specifically, it is about how

mising the ability of future generations

environmental, economic and social sys-

to meet their own needs” (Brundtland

tems interact to their mutual advantage

Commission 1987).

or disadvantage at various space-based
scales of operation” (Transportation
Research Board 1997).

2

“Sustainability is the capacity for
continuance into the long-term future.
Anything that can go on being done
on an indefinite basis is sustainable.
Anything that cannot go on being done
indefinitely is unsustainable” (Centre for
Sustainability 2004).

A sustainable transport system allows
the basic needs of individuals and societies to be met safely and in a manner
consistent with human and ecosystem
health, and with equity within and
between generations. It is affordable,
operates efficiently, supports a vibrant
economy, limits emissions and waste,
reuses and recycles its components, and
minimises the use of land and the production of noise.
This article discusses how the bicycle
compares with motorised transport,
which is expensive to maintain, makes
noise, causes pollution and congestion,
and uses too much space, etc.

3

THE HISTORY OF THE BICYCLE
Some history books state that Pierre
and Ernest Michaux, the French father and son team of carriage-makers,
invented the first bicycle in the 1860s
(Mary Bellis: Bicycle Riders ca 1869).
Historians now disagree and there is
evidence that the bicycle is older than
that, but they do agree that Ernest
Michaux invented the bicycle pedal and
cranks in 1861.

BARON KARL DRAIS VON SAUERBRONN –
EARLY BICYCLES
The German Baron Karl Drais von
Sauerbronn invented the "Laufmaschine"
or "running machine", a forerunner of
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the bicycle. The steerable Laufmaschine
was made entirely of wood and had no
pedals; instead the rider would push
his or her feet on the ground to make
it move. Sauerbronn's bicycle was first
exhibited in Paris on 6 April 1818. The
“celerifere”, another precursor to the
bicycle, was invented in 1790 by the
Frenchman, the Comte Mede de Sivrac,
but it had no steering mechanism.
It is therefore evident that the
bicycle is a very old invention, and in
some countries and in some stages of
their history it was the primary mode
of transport for most of the population.
However, it was by and large never fully
integrated with other modes of transport, such as the railway and motorised
vehicles, when these were developed.

THE ROLE OF NON-MOTORISED
TRANSPORT (NMT)
NMT includes bicycles, tricycles, cycle
trailers, cycle rickshaws, wheelchairs,
prams, roller skates, skateboards and ice
skates.
NMT is still not recognised as a viable
mode of transport. This has led to a general lack of consideration by motorists for
people using such transportation, and in
turn these users’ disregard for traffic laws
and their reckless attitude. The lack of consideration for NMT needs is also evident
in infrastructural planning and design
of transport elements. The fostering of a
culture of walking, cycling and NMT use
in the transport environment, and respect
for NMT users are required (City of Cape
Town: NMT Policy and Strategy, 2005).
Cycling and walking facilities that
improve the safety and comfort of these
very low-cost modes of travel have also
proved to have direct benefits for the
urban poor. Poor families can in some
situations save one-third of their income
if they are able to replace their motorised
transit trips with walking and cycling
trips (Hook & Howe 2005).
NMT is an affordable, but sometimes
unpleasant and dangerous, main mode of
transport in some of the very poor communities. The consequence is that NMT
is frequently associated with poverty, is
regarded as low-tech and not innovative,
and is something that communities aim
to grow out of. NMT is, however, beginning to play an increasing role in multimodal systems, albeit usually as a convenient and non-polluting local distribution
mode (Wycliff 2002).

BICYCLE USER PROFILE
The typical bicycle user in urban areas
in developing countries is an employed
man of 25 to 35 years of age. His financial status allows him to buy a bicycle.
He prefers to use the bicycle instead of
the bus, since it saves money and time
(Fruin 2000).

POLICY, STRATEGY
AND LEGISLATIVE DOCUMENTS
The Constitution of South Africa, Act
108 of 1996, section 85(1)(b), mandates
the Department of Transport with the
role of developing transport policy. This
mandate places a huge responsibility on
the Department to ensure that transport policy development addresses the
mobility needs of all citizens.
This calls for the development of a
sustainable mode of transport through
a non-motorised transport policy. This
NMT policy is spelled out by the White
Paper on National Transport Policy
(1996), the National Land Transport
Act (2009), the National Land Transport
Strategic Framework, the Public
Transport Action Plan (2007) and other
legislation such as the National Road
Traffic Act 93 of 1996, and the Animal
Protection Act 71 of 1962.
White Paper on National Transport Policy, 1996
The White Paper on National Transport
Policy (1996) sets out a number of relevant policy principles. The transport
system aims to minimise the constraints on the mobility of passengers
and goods and to maximise speed and
service, while allowing customers the
choice of transport mode or combination of transport modes where it is economically and financially viable to offer
a choice of modes.
National Road Traffic Regulations, 1999
The National Road Traffic Regulations
affect and regulate NMT. The current regulation framework addresses
the conditions and standards of some
aspects of NMT in relation to pedal
cycles, animal-drawn vehicles and the
safety of the use of NMV.
The National Land Transport Act (NLTA), 2009
There is no elaboration of NMT as part of
legislation and policy framework. In terms
of planning, however, there is reference to
the integration of rural areas in the integrated transport plans.

Urban Transport Act, 1977
The Act promotes the planning and provision of adequate urban transport facilities,
and for this purpose it provides for the
establishment of certain transport funds,
metropolitan transport areas and metropolitan transport advisory boards and for the
preparation and implementation of urban
transport plans. This will play a role in the
implementation of NMT in urban areas.
Rural Transport Strategy for South Africa, 2007
The rural transport strategy is seen as
a stimulant to social development and
economic growth of rural areas, which
would in turn grow the economic resources of district municipalities. The
strategy calls for a rural transport service
which includes services provided by users
themselves (e.g. private vehicular transport) and by operators of all modes of
motorised and non-motorised transport,
and the promotion of non-motorised and
intermediate modes of transport.
Public Transport Strategy, March 2007
The Department of Transport is currently
focusing on the following actions with
regard to passenger transport: ensuring a
legacy of sustainable public transport and
non-motorised transport from the 2010
FIFA World Cup projects; maximising opportunities to promote public transport and
non-motorised transport infrastructure
through the creative use of the Municipal
Infrastructure Grant; and funding of the
Expanded Public Works Programme. Once
again, the objectives of the Accelerated
Recovery Plan are to ensure the achievement of an effective public transport implementation platform by promoting land use
planning aligned to public transport networks, non-motorised transport and travel
demand management planning.
The Department of
Transport’s Shova Kalula Programme, 2001
The Department of Transport’s Shova
Kalula programme is a government initiative that aims to promote and maximise
the use of NMT to enable communities to
access social and economic opportunities
at a lower cost. Shova Kalula is an isiZulu
phrase, which means to pedal easily. One
of its aims is to create an enabling environment that will place bicycle transport
in the mainstream of public transport
systems through the provision of institutional mechanisms. The main focus of
this initiative is to promote cycling as a
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low-cost mobility solution to low-income
households, targeting mainly scholars,
rural women and farm workers.
The Shova Kalula programme includes
the establishment of micro-businesses,
which sell, repair and maintain bicycles to
ensure the sustainability of the initiative.
This will create employment and entrepreneurial opportunities for communities.
The Department of Transport has
broadened Shova Kalula into a more comprehensive programme of non-motorised
transport and intermediate means of
transport which incorporates cycling,
animal-drawn vehicles, NMT infrastructure, safety issues and the promotion of
these initiatives.

THE LITERATURE
The literature has been searched for
relevant articles, some of which are summarised below.
Draft Non-Motorised
Transport Policy, November 2008
Walking is the most important means of
transport in developing countries, followed by public transport. Cycling has
a smaller share of the total number of
trips, except for a few (big) exceptions.
Generally, bicycles serve as a means of
transport of goods and people in periurban and rural areas, while in urban
areas recreational cycling is important.
At first glance the bicycle seems to be
the ideal mode of transport in some parts
of South Africa because of the flat terrain,
short trip distances and lack of money for
private motor vehicles and public transit
systems. However, bicycles are generally
underutilised in South Africa.
Increased bicycle use will definitely
reduce household travel costs and increase the average radius of activity; it
may place jobs and markets within reach,
and allow thresholds for economic activities to be maintained. Safer traffic will
decrease the number and therefore the
costs of fatalities of economically productive household members. Therefore
one could state that increased mobility
through NMT could reduce poverty.
This document was developed with a
clear emphasis on promoting walking and
cycling as alternative modes of transport.
Strategic Plan for NMT for Cape Town
Although the planning and implementation of bicycle and pedestrian facilities
in Cape Town have been undertaken in
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the past, these initiatives have not been
carried out within an overall framework
or policy for the broader metropolitan
area. While pedestrian and cycle issues
are briefly described in the City of Cape
Town’s Integrated Transport Plan (Cape
Metropolitan Council (CMC), 1998), a
contextual analysis of NMT issues in
Cape Town, policy responses and strategies have not been comprehensively
addressed.
This document sets out to describe
the issues relating to NMT in the City
of Cape Town with specific reference to
walking and cycling modes of transport.
It further outlines a proposed policy
response and strategies to address NMT
and describes certain key projects that
have been proposed to launch and promote the NMT strategy.
The bicycle as a means of
transport for rural learners in South Africa
Transport for learners in rural areas
remains an often-overlooked problem
in South Africa. The shortage of schools
and classrooms is recognised, but the
enormous transport problems of the lowdensity settlements in many rural areas
are underestimated. Reliable statistics are
difficult to find, but it is estimated that
approximately 750 000, or more than 10%
of learners in South Africa, walk more
than an hour each way on their daily trips
to school.
A combination of providing bicycle
transport and optimising the locations
of schools would be by far the most costeffective solution to this problem. It was
found that subsidising bicycles would
be approximately ten times more costeffective than subsidising school buses.
In 2001/2002 the National Department
of Transport (NDoT) piloted a subsidised
learner bicycle programme, Shova Kalula,
in which subsidising bicycles for learners
on a large scale was tested.
It was found that expanding such
programmes would be financially feasible,
as the cost per learner is extremely low
if spread over the lifetime of a bicycle
or over the school career of the learner.
It was also recommended that the
Departments of Education and Transport
should coordinate efforts to locate schools
within cycling distance of its learners.
Rural areas in South Africa are populated mostly by low-income earners who
cannot afford public transport and therefore schoolchildren have to walk long

distances to get to school. This document
was prepared to identify a sustainable
mode of transport and the bicycle suited
the profile.

CONCLUSIONS
Due to the ever-increasing cost of fuel in
South Africa, motorised transport is becoming difficult to afford. Therefore there
is an urgent need to look at sustainable
modes of transport to alleviate the burden
of fuel costs.
The National Department of
Transport (NDoT) has recognised the
need for sustainable transport options that will benefit the poor. Nonmotorised transport is sustainable. In
this regard, there is a general and political will to improve the planning and
conditions for bicycles as an alternative
mode of transport in South Africa.
Policy documents have been developed,
for example the Draft Non-Motorised
Transport Policy, the Strategic Plan
for NMT for Cape Town, etc. These
documents were developed to increase
awareness and promote the use of the
bicycle as an alternative mode of transport. The Shova Kalula programme
aims to promote cycling as a low-cost
mobility solution to low-income households, targeting mainly learners, rural
women and farm workers.
In order to make the bicycle a sustainable mode of transport, the following
should be taken into consideration when
planning and designing bicycle paths and
facilities:
NNSafety – bicycle facilities should make
cycling as safe as possible.
NNCoherence – cycle paths should form a
coherent network and have a consistent
design.
NNDirectness – cycle paths should provide
direct and fast routes for cyclists, separated from motorised transport.
NNAttractiveness – bicycle facilities
should be attractive and pleasant to use.
NNComfort – bicycle facilities should be
comfortable to use.
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OTHER PROJECTS

Construction of
the Port of Ngqura
Phase 2: Maritime and Civil Works,
November 2006 to May 2011
This article follows on the overview
article published in the May 2010
edition of Civil Engineering (pp 20 – 26)
and covers a portion of the work
done after completion of the Phase 1
Main Maritime Contract
BACKGROUND, AIMS AND OBJECTIVES
The main objective of Phase 2 was to
complete the remainder of the infrastructure (see Figure 1), following the
completion of the Phase 1 main maritime
infrastructure during February 2006,
and to operationalise the Port of Ngqura
(PoN) for handling of containers, as well
as other bulk and breakbulk cargoes.
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The Phase 2 Project involved the following:
NNMaritime works
Extension of the 780 m container quay
by 520 m.
Removal of a shipwreck from turning
circle.
Dredging of a berm wall at the container quay wall extension (project has
been deferred).
NNCivil works
Provision of concrete paving, roads, a
road bridge and services.
NNElectrical reticulation
Provision of complete electrical reticulation with back-up generators.
NNBuildings
Construction of operational buildings
and sub-stations.
NNSecurity and operational systems

Provision of fencing and access control.
Provision of latest technology operational systems for container handling,
as well as SCADA, navigational aids
and vessel tracking.
NNRail works
Construction of a marshalling yard
and rail link to the Ngqura Container
Terminal (NCT), including a rail
bridge over the Coega River.
NNEquipment for vessel handling and container operations
Provision of equipment for 720 m
long container berths, such as ship to
shore gantry cranes and rail-mounted
gantry cranes. Provision of three tugs
and a pilot boat.
This article covers only the first two
items listed above, namely the maritime
and civil works. Please note that not all

Phase 2 contracts / contractors could be
listed in this article since a total number
of 123 contracts were awarded.

MARITIME WORKS:
CONTAINER QUAY WALL EXTENSION
The contract for the extension of the
container quay wall and associated
paving, with services, was awarded to
Hochtief Concor Joint Venture (HCJV)
on 19 October 2007 for completion by
17 May 2011. The works included the
extension of the existing 780 m container quay wall by 520 m, constructed
in a dewatered excavation, to provide
a total berth length of 1 300 m with a
depth of -16 m CD.
The quay wall design that was finally
adopted for both Phase 1 and 2 construction was a mass concrete gravity voided

quay wall comprising 20 m long sections
made up of 6 x voided blocks, each 3 m
high, including heavily reinforced concrete foundation and mass capping with
heights of 3 m and 3,4 m respectively.
Figures 2 to 6 show a typical section
through the quay wall, as well as construction details.
The mass capping of the container
quays comprises two service tunnels
sealed with UPVC water stops between
blocks with drainage, whereas the bulk
berths have only one service tunnel.
The dewatered quay wall construction
method proved to be the most cost effective and controllable, ensuring a sound
and durable structure that is properly
founded and has no risk of backfill materials leaking through the joints, since all
joints between blocks were sealed off by

1

Phase 2 progress, May 2010

means of geofabric. The latter is critical
to achieve and is much more difficult to
control when constructed in the wet. The
area where the 520 m quay wall extension would be constructed was reclaimed
during Phase 1.
The quay wall is stepped back at
the rear by means of precast elements
and constructed in 3 m high lifts (see
Figure 2). The total volume of concrete
per 20 m block of quay wall is 2 610,3 m³
or 130,5 m³ per running metre. Average
production rates of 600 m³ per day, but
up to 800 m³ per day, were achieved
during concrete pouring. The design also
incorporated a sub-surface type drainage
arrangement with 200 mm diameter
UPVC pipes with stone wrapped in
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Section through container quay wall

Quay wall construction in excavation pit
4

Quay wall foundation and scour

slab construction in excavation pit
3

4
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geofabric and provided at a level of 0,0 m
CD to equalise the water pressures on
both sides of the quay wall. The basin
side of the quay wall also has 200 mm
diameter openings to allow the voids in
the quay wall substructure to be filled
with water to increase the stability.
The cope level of the quay wall is at
+5,0 m CD and the structure is founded at
a level of –18 m CD in cretaceous bedrock
in the form of mudstone. Due to rapid
weathering of the cretaceous bedrock on
exposure, concrete had to be placed as
soon as possible, but not later than eight
days after exposing the founding material.
The front of the quay wall foundation
is protected with a 10 m wide by 0,6 m
thick unreinforced concrete scour slab
to prevent undermining of the quay wall
foundation due to vessel/tug propeller or
side-thruster action. The non-protection
of quay walls against scouring action in
other ports has resulted in difficult and
costly repairs to rectify undermining.
Undermining of quay walls reduces the
Factor of Safety against overturning
significantly and could result in failure of
the quay wall.
Durability of the concrete in a marine environment is of critical importance. All mass and reinforced concrete
therefore contained 25 to 30% fly ash
to enhance the durability and workability of the concrete. Concrete with a
design strength of 40 Mpa was specified
for reinforced concrete and 25 Mpa for
unreinforced mass concrete. A concrete
cover to steel reinforcement of 100 mm
was also specified on the front face of the
quay wall, with a minimum of 60 mm in
other areas. A maximum water / cement
ratio of 0,4 was specified.
Supply and installation of the following fittings to the quay wall were also
included in the scope:
NNShip to shore crane storm pin anchors
NNShip to shore crane tie-down anchors
with a capacity exceeding 140 t
NNBollards spaced at 20 m with a design
capacity of 150 t
NNMaritime international type frictionless fenders, or similar, with polyethylene front sheeting spaced at 20 m
with an energy absorption exceeding
1 100 Knm and a resultant hull pressure
of less than 250 Kpa
The PoN quay walls are the strongest of
all quay walls in the TNPA (Transnet
National Ports Authority) port system.
The bulk berths were designed for

85 000 deadweight tons (DWT) vessels
and the container berths for a 6 600 TEU
(Twenty Foot Equivalent Unit) vessel.
Further investigations have indicated
that the bulk berths could accommodate
100 000 DWT (120 000 t displacement)
vessels, while the the container berths
could handle super-post panamax vessels
of 12 500 TEUs with a draught of 14,5 m.
Any deviation from the design vessel
will result in a reduced Factor of Safety
and will need to be considered carefully
when allowing such vessels into the port.
The final decision on the maximum
size vessel that can be allowed into the
port would ultimately be taken by the
Harbour Master, who would take into
account the design capacity of the entire
port infrastructure (e.g. channel, basin,
berth), weather and tidal conditions, and
berthing operations.
The upper 3,4 m thick section of the
quay wall is capable of withstanding crane
outrigger loads of 600 Kpa. The surface
behind the quay wall was designed for a
UDL of 80 Kpa. The quay wall has been
designed for a crane wheel loading of

two bogeys each (of eight wheels) with
a maximum load of 913 kN per wheel,
where wheel and bogey centres are 1,2 m
and 12,2 m respectively.
The quay wall excavation profile
was triangular-shaped, excavated from
an elevation of +4 m CD (total width of
135 m at this level) to a depth of –18 m
CD (total width of 23 m at this level) with
1:2 side slopes and benches of 4 m wide
(see Figure 5).
The 1,2 million m³ of earthworks
involved the selection of 462 000 m³ of
medium and coarse sand or gravel, as
identified in the Unified Soil Classification
system, for backfilling behind the quay
walls, and the remainder was spoiled
inside the port area. All sand and gravel
fill was compacted to 98% and 95% MOD
AASHTO respectively.
An 1 800 m long cement/bentonite
slurry cut-off wall was constructed in two
cells around the quay wall excavation by
means of a hydrofraise cutter since many
areas did not allow the use of a normal
mechanical or hydraulic grab, due to very
hard layers of cemented calcarenite. The

slurry cut-off wall was sealed off into the
cretaceous bedrock at various levels, but
generally between –18 m and –22 m CD.
Continuous dewatering of the quay
wall construction pit was carried out to
keep the water table below –18 m CD by
a combination of deep well dewatering,
well pointing and pumping from an
open surface channel system behind
the slurry wall. The wells were equipped
with submersible pumps. The average
volume of water pumped from the pit was
288 m³ per day and was extremely low
due to a very effective key achieved in the
cretaceous mudstone material.
Upon completion of the quay wall
construction to above high-water level,
including backfilling, the construction
pit was flooded in a controlled manner
during May 2010. Figure 7 shows the
schematic flooding arrangement. The
methodology for the flooding of the quay
excavation pit was as follows:
NNThe excavation pit was maintained in
a dry condition after completion of the
excavations to allow for the dry construction of the final works. The surface
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pumps continued pumping for as long
as it was required to manage the inflow
from the sides of the basin, and the
deep wells were kept running during a
part of the flooding process in order to
ensure slope stability.
NNFlooding was by means of controlled gravitational flow through
3 x 450 mm diameter pipes that were
fitted with valves. The pipes were
connected to a water intake structure located at a level of –0,5 m CD.
Flooding of the pit was planned to
take place over a period of 14 days.
NNIn order to avoid the inflow of water at
the moment of the installation of the
pipes, which would pass through the
slurry wall, a clay core was installed at
both sides of the slurry wall in the area
where the pipes would be located. The
clay core reached to –1,5 m CD and
surrounded the full area of the intake
structure in order to ensure water tightness during the installation process.
NNOnce the water intake structure had
been installed and the pipe system
connected, the water channel towards
the intake structure was excavated. The
water intake channel was protected
with rip-rap material in order to avoid
scouring effect and transport of sand
into the excavated basin.
NNThe water intake pipe was fixed on the
present slope close to the existing quay
wall and the water outlet located and
fixed on the scour slab in such a way
that no erosion would occur during the
flooding process.
NNOnce the basin had been flooded, and
after removal of the piping system for
the flooding, the removal of the revetment and bund started.
Dredging of the full 700 m seaside berm
will be carried out under a different
contract in future when required, except
for a 100 m section that forms part of the
current project and will be done under a
different contract for which tenders were
recently advertised.
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Quay wall foundation and scour

slab construction in excavation pit
with container quay walls constructed
under Phase 1 in the background
6

Construction of voided quay wall

substructure with 10 m wide scour slabs
7

Elevation of end of the container

quay wall constructed under Phase 1, with
schematic arrangement for flooding of
the excavation, scheduled for May 2010
44 Civil Engineering | August 2010

CIVIL WORKS: CONTAINER TERMINAL
The main contract for the first part of
the Phase 2 container terminal works
was awarded to Grinaker-LTA on
6 December 2006 for completion by
24 June 2009. Numerous other contractors were also involved in other parts of
the construction.
The works primarily involved the
provision of all infrastructure for the
container terminal behind the 780 m
long container quay wall (constructed
during Phase 1), as well as in other areas
in the port. It comprised bulk earthworks,
heavy-duty concrete paving behind the
quay, construction of crane beams for
ship to shore (STS) gantry cranes together
with the construction of a rail transfer
area, roads and services (e.g. storm water
drainage, water supplies, sewerage,
services tunnels and pipe-and-chamber
systems for electrical and communication
reticulation, as well as the installation of
crane rails, bollards and storm bollards).
Figures 9 and 10 show details of the
concrete paving and other works at the
container terminal.
The container terminal has been
designed for the operation of heavy
container handling equipment, such as
rubber tyre gantries (RTG) and reach
stackers. The concrete paving slopes
1:100 towards the quay wall over a distance of 400 m.
The bulk of the 35 Mpa concrete
paving comprises a 450 mm thick unreinforced concrete slab that incorporates
various slab jointing requirements
on a 150 mm G3 layer compacted to
95% MOD AASHTO on the in situ
material. The only areas where the
paving slab was reinforced were at the
rigid supports, e.g. the recessed roof of
the service tunnel, and the slot drains.
Concrete paving was constructed at
an average rate of 800 m³ per day and
peaked at 1 300 m³ per day. Very few
uncontrolled cracking occurred and in
most cases these cracks were reamed
and sealed with a polyurethane sealant.
Since reinforcing was provided in a
few areas only, there was no risk of
corrosion, and the aggregate interlock
was sufficient for load transfer. The
specification for the joint between slabs
was a rectangular 8 mm wide saw cut
joint. Due to undesirable edge breaking
of the concrete in a number of areas
after sealing with a polyurethane joint
sealant, the joint design was amended to

incorporate a 3-5 mm chamfer, with the
sealant slightly recessed below the surface. This amendment has shown very
promising results.
In an attempt to ensure minimum settlement of the paving after construction,
the in situ material which had been backfilled behind the quay wall excavation as
part of the Phase 1 reclamation, was compacted by means of 45 passes or 90 runs
of an impact roller delivering an energy
of 25 KJ. Continuous monitoring of the
compaction efficiency was done using the
Continuous Impact Response method.
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Container quay wall excavation

pit flooded and removal of bund
wall in preparation for dredging
9

Concrete surfacing, 40 m high-

mast lights, STS cranes and RTGs
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Optimum impact rolling very close to the
specified 45 passes was achieved, with an
average settlement of 70 mm and a maximum of 120 mm. The areas of settlement
were filled in with additional G3 material
before casting of concrete.
Storm bollards with a 300 t capacity
were also provided at an average spacing
of 70 m. The storm bollards are positioned
at a distance of 77 m from the cope line
and recessed into the concrete slab, so as
not to hinder any operations.
The STS crane beams comprised 30 m
long reinforced beams, 3,0 m wide x 1,2 m
high, with crane anchor pins and earth
rods. Type A120 continuously thermit
welded crane rails with a yield stress of
690 Mpa were provided on a 7 mm thick
Gantrex rubber pad and secured to a
20 mm thick sole plate by means of a
Gantrex boltable clip assembly with a selflocking cam.
Construction tolerances of the
30,48 m gauge crane rails were extremely
strict and commissioning of the STS
cranes was subject to approval of the
crane rail installation by the crane manufacturer.
A 10 m wide asphalt road consisting of
2 x 50 mm asphalt layers on 3 x 150 mm
G3 layers, stretching between the back
of the concrete mass capping and the
450 mm thick paving, extends along the
length of the quay wall. The purpose
of the 10 m wide asphalt road in lieu of
concrete paving is to enable the easy correction of any unavoidable settlement
immediately behind the quay wall.
The storm water paving, sloping in
one direction towards the quay wall,
comprises slot drains that run parallel
to the quay wall at a spacing of 65,5 m
and ties into storm water pipes that are
orientated perpendicularly to the quay,
spaced at 140 m centres, and discharging
through the quay wall. All 1 500 mm
diameter storm water pipe outlets, immediately behind the back of the quay wall,
were provided with reinforced concrete
collars that are capable of moving vertically where the pipes butt up against the
recessed storm water outlet of the rigid

11

12

10 Concrete surfacing, rail transfer area

and refrigerated container structures
near rail transfer area
11 Slot drain and concrete paving with erection

of STS cranes under way in the background
12 Section through storm water

slot drain in container paving
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quay wall to prevent shearing of the pipes.
The slot drains consist of two sections.
The excavation for the slot drain base was
done to the required slope, whereafter
an adjustable purpose-made shutter was
placed on a blinding layer to form the
drainage channel of the slot drain, while
the outer horizontal sides of the shutter
were lifted to the required level, allowing
for a precast concrete top section to be
grouted afterwards. Hot-dipped galvanised steel corner sections were provided
to protect the corners of the slot drains
against damage. Figures 11 and 12 show
details of the slot drains.
The service tunnels within the terminal paving encompass 20 m long cast in
situ reinforced concrete structures, that
form a 1,1 m wide by 1,8 m high chamber,
all sealed with UPVC water stops at the
joints. These service tunnels are used
for running the electrical reticulation to
supply the STS cranes, refrigerated containers and other equipment.
High-mast light foundations for 40 m
high-mast lights, measuring 4,5 m in diameter, were also constructed.
Durability of the concrete in a marine
environment is of critical importance. All
mass and reinforced concrete contained
25 – 30% fly ash by mass to assist with
the workability and durability of the concrete. In the design of the works, special
cognisance was taken of the aggressive
marine environment. Most materials were
therefore specified as Grade 316 stainless
steel, 3CR12 or heavy duty hot-dipped
galvanised.

CONCLUSION
The Port of Ngqura is a new deepwater
port located on South Africa’s east
coast. The port started operations on
4 October 2009 and consists of two
container berths, with a further two
due for completion in May 2011 (excluding dredging), two bulk / breakbulk
berths and a liquid bulk berth. The port
is ideally positioned to deal with container import and export from across
the globe, as well as transhipment cargoes serving east and west coast traffic
and also inter-line traffic from South
America to Asia.
The container berths can handle some
of the largest container vessels around the
globe (12 500 TEUs with 14,5 m draught)
and the bulk/breakbulk/liquid berths
can handle vessels of up to 100 000 deadweight t (120 000 t displacement).

The PoN is a deepwater port and the
medium to long-term expectations are:
NNThat the port would attract new transhipment volumes under the container
hub principle, as well as handle an increasing number of Gauteng containers.
NNThat the port would also serve as a bulk
port to handle commodities such as
manganese, chemicals, oil and refined
petroleum products.
NNThat the port would handle cargoes
generated by the Coega industrial
Development Zone (CIDZ). None of
these potential cargoes have been finalised yet, but collectively indicate that
the port could play a significant role as
a bulk port serving the CIDZ. These
projects include a possible PetroSA
refinery and a range of smaller, but significant freight-generating operations.
The Ngqura Container Terminal has a current capacity of 800 000 TEUs per annum
and, once completed, the port will be one of
the largest of its kind in South Africa, servicing almost 2 million TEUs per annum.
The PoN covers a total land area of
1 254 ha and is ideally situated, with a
huge industrial development zone immediately adjacent to the port. The port has
enormous potential for future development, with the possibility of expanding
up the Coega River for bulk/breakbulk/
liquid terminals, and along the coast for
container terminals.

ACKNOWLEDGEMENTS
Phase 1 Project
NNMain consultants
Prestedge, Retief, Dresner and Wijnberg
(Lead consultant)
Entech
Protekon Design Office (a Transnet division)
NNProject Management
TNPA staff

Phase 2 Project
NNMain consultants
HMG-JV (joint venture between Hatch,
Mott McDonald & Goba)
WSP
Prestedge, Retief, Dresner and Wijnberg
Transnet Design Services
NNProject Management
HMG-JV
Transnet Capital Projects
The author would like to acknowledge all
the above-mentioned, as well as contractors
referred to in this article, for their assistance in compiling this report and releasing
information.

The Port of Ngqura is a new
deepwater port located on South
Africa’s east coast. The port started
operations on 4 October 2009 and
consists of two container berths, with
a further two due for completion
in May 2011 (excluding dredging),
two bulk / breakbulk berths and a
liquid bulk berth. The port is ideally
positioned to deal with container
import and export from across
the globe, as well as transhipment
cargoes serving east and west
coast traffic and also inter-line
traffic from South America to Asia
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Lucas-Jan Ebels
Principal Engineer
UWP Consulting
lucase@uwp.co.za
Riaan Burger
Manager: PDNA (at the time of this project)
Pavement Engineer: Vela VKE (currently)
burgerr@velavke.co.za
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WESTERN CAPE

New concrete pavement technology

put to the test on N1 freeway
An ultra-thin continuously reinforced concrete pavement (UTCRCP)
on the N1 freeway near the Huguenot Tunnel in the Western Cape
has made engineering history. Designed by a joint venture between
UWP Consulting and PDNA Consulting Engineers, the UTCRCP was
placed on a 4,3 km long section of truck crawler lane. This was the
first large-scale application of UTCRCP technology in the world
The UTCRCP crawler lane formed
part of a project for the South African
National Roads Agency Limited
(SANRAL) for the rehabilitation of a
12,8 km section of the N1 between the
Huguenot Toll Plaza and Klip River. The
contract, valued at almost R100 m, was
awarded to a Martin & East / Jansen
Tarmac joint venture in January 2009
and was completed in June 2010. The
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UTCRCP section was completed at a cost
of R9,3 m – almost R1 m below budget.
This section of the N1 currently
carries about 12 000 vehicles per day, of
which up to 20% are heavy vehicles. This
makes it one of the highest trafficked
and most heavily loaded sections of road
in the Western Cape. The UTCRCP was
designed as a long-lasting pavement
intended to carry the estimated future

traffic loading of 40 million E80s over the
next 25 years, with minimal maintenance
during its service life.
The design is both simple and effective – a 50 mm layer of high-strength,
flexible concrete is constructed over
existing pavement structures in need of
rehabilitation.
The UTCRCP is a specific implementation of Strain Hardening Cementbased Composites (SHCC) and makes
use of a high-strength fibre-reinforced
concrete mix (compressive strength of
90 – 110 MPa and minimum flexural
strength of 10 MPa). Although the technology originates from Europe, its application in the past has been limited mainly
to industrial flooring and bridge decks.
SANRAL embraced the principles of
the UTCRCP technology a few years ago

2

and has developed the concept to suit
the local requirements and environment.
The result is a concrete mix containing
aggregates with a maximum nominal
size of 6,7 mm, steel and polypropylene
fibres and various admixtures, and with
5,6 mm steel mesh reinforcement with
50 x 100 mm aperture size.
Conventional concrete pavements
normally require heavy equipment for the
placement and compaction of the concrete layer. Construction of the UTCRCP
layer was much more labour intensive.
Mixing of the concrete was done in a pan
mixer, with the constituent components
added to the mixer by hand. The concrete
was then spread by hand to the required
depth prior to compaction.
The pan mixer was mounted on the
back of a crane truck to facilitate the
mixing and discharge of concrete right
at the place where it was needed. The
concrete mix used for the UTCRCP has
a limited time window for workability,
which was maximised by mixing directly
at the place of application.
The components constituting each
batch of concrete were pre-packed in
smaller bags and then packed in bulk
bags off-site in a controlled environment. This ensured accurate control
over the mixing ratios, which is critical
to meet the high strength demands.
The mixing team simply added the prepacked bags containing stone, sand and
pre-mixed cementitious materials (i.e.
cement, fly ash, condensed silica fume,
as well as polypropylene fibre) into the
pan mixer as required.
This setup for concrete mixing resulted in a cycle time of about 15 minutes
per batch of concrete (approximately
0,3 m3) from start of mixing until final
compaction of the concrete. Texturing
and application of the curing membrane
followed the paving process.
Different construction methods were
tested for obtaining the required texture
depth on the finished concrete surface. It
was decided to use the tine grooving device with 26 mm randomly spaced tines.
The final grooving was applied at an angle
of 60° degrees to the longitudinal, which
results in the lowest tyre noise and facilitates effective surface drainage.
1

3

Spreading the concrete over the steel mesh

reinforcement
2

Compacting the concrete surface

3

The completed crawler lane
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BOOK REVIEW

Rivers and Wetlands of Cape Town
Rivers and Wetlands of Cape Town: Caring for our rich aquatic heritage
Edited by Cate Brown and Rembu Magoba
Water Research Commission, Report No TT 376/08, February 2009
If there ever was a book that this
reviewer was biased in favour of, it's this
one. Not least because the long list of
contributors includes many of his current and former associates at the City
of Cape Town, Divisional Council of
the Cape, Ninham Shand Consulting
Engineers, and the water, environmental
and historical activist community of Cape
Town. Prominent among these contributors is Tony Murray, whose unpublished
research tour de force, "Much water under
many bridges: the history of the catchments, rivers, and drainage systems of
Greater Cape Town", underpins a sizeable
chunk of this lengthy (400 page) book.
The first chapters deal with the history
of the rivers, wetlands, drainage and water
supply, and the physical and ecological
context of the river systems and wetlands.
The importance of the wetlands and vleis
is well addressed, and the loss of so many
of these features to urban development
deplored.
Chapters 7 through 19 describe, one
by one, the main rivers and their catchments – "Rivers of the City Bowl", "The
Liesbeek Valley", and so on. This portion
of the book invites direct comparison
with Jose Burman’s definitive "Safe to the
sea" (1962), which covered much the same
territory, also sorted by rivers and their
catchments (although with more catchy
titles, e.g. "The lost river of Van Riebeeck",
"The river that lost its way", "The River
of Spanish coins"). It's instructive – and
sometimes saddening – to read Burman's
description of a river, and then to read
the equivalent in the book under review.
The effects of development (often, successively, stripping of indigenous vegetation
– erosion – invasion of alien vegetation),
informal settlement, and deposition of

trash are described. So, too, are "wins"
such as the controlled use of wetlands for
subsistence income generation, and the
intervention of many community groups
to the benefit of "their" rivers or vleis.
Chapters 20 and 21 are in some ways
the heart of the book, where the case for
a more conscious and "multidiscipline
approach” is argued. Here we read about
"the economic value of aquatic ecosystems", "conservation of rivers and wetlands in protected areas", "does rehabilitation of urban rivers and wetlands make
economic sense?", "realistic budgets",
"compliance enforcement", and "reduce
our catchment-hardening footprint". A
good start, but this reviewer would have
preferred more examples of successful
approaches. For one, more about current
guidelines to assist those involved in
maintenance activities to perform their
duties in a more ecologically-friendly
manner. For another, a stronger discussion on "engineering options" versus "ecologically-friendly options", and if these are
mutually exclusive – as for example in the
capital works required to address flooding
in the housing estates of the Cape Flats.
Nonetheless, the book rightly, if not
entirely convincingly, makes the case
that "while substantial capital investment
is required to rehabilitate and manage
all the rivers, wetlands and estuaries of
Cape Town, failure to make this investment would be reckless, if not downright
dangerous, from a social, economic and
ecological perspective”.
The book is profusely illustrated. The
reviewer notes especially the many maps
– particularly those tracking changes in
areas with the passing of time. A small
point – it would have helped to have
shown on each map which other maps

abut it on each side. Also, whereas an
index would have greatly assisted use as
a reference work of this lengthy and informative book, annoyingly, there is none.
Some small errors irritate. For
example, misspellings (e.g. "guns and
calvary"), substantial direct duplication of
text (e.g. page 166), the consistent reference to "South African Institute of Civil
Engineers" (should read Institution of
Civil Engineering), and the statement that
the City of Cape Town was the developer
of Khayelitsha (not true).
All in all, however, an excellent read
and reference work, and clearly a labour
of love.
Kevin Wall
kwall@csir.co.za
INFO
The book can be purchased from the
Water Research Commission
Contact details:
Patrick Kgoale
012 330 9015
orders@wrc.org.za
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Optimum Water Reclamation Project
Golder Associates’ construction division has been successful as
lead Engineering, Procurement and
Construction Management (EPCM)
contractor for Optimum Coal Mine’s
newly-built water reclamation plant
that will treat up to 15 Mℓ/day of
excess mine water into potable
standards for both drinking and release back into the environment.
Optimum Coal Mine is a multiproduct mine with a contract to supply
Hendrina Power Station with coal. To
date, the mine has distributed roughly
6 870 ha of land, and plans to distribute
an additional 3 136 ha over the remaining
life of the mine. Additionally, Optimum
1

has mined 1 532 ha via underground
bord-and-pillar mining and plans to mine
an additional 2 687 ha.
These mining activities have a significant impact on surface and ground
water resources. To ensure that the
mine will be able to continue with its
mining operations, the extent of this
impact requires the implementation
of substantial intervention measures
to protect the environmental integrity
and economic use of the surrounding
catchment water resources. Coupled
with this need is the ever increasing
demand for water by growing populations in neighbouring communities,
namely Middelburg/Mhluzi, Hendrina/

KwaZamakuhle, Pullenhope and
Rietkuil (Steve Tshwete Community).
Golder Associates project manager
Tiaan Bauman says that the Department
of Water Affairs (DWA) had projected
curtailed water availability for Hendrina/
KwaZamakuhle, while the Middelburg
Dam is fully exploited in terms of its
historical yield, resulting in a need for a
reliable and long-term water supply to
these communities. Subsequently, the
DWA identified reclaimed mine water as
an appropriate supplementary source of
water to support the growth of the Steve
Tshwete Community.
The Optimum Water Reclamation
Project, implemented by Optimum Coal
Mine, represents state-of-the-art mine
water desalination technology that will
produce high-quality water that complies
with all the requirements of the DWAF
Guidelines for Drinking Water Use,
1996, and the SANS 241:2006 Drinking
Water Standards.
As lead EPCM contractor, Golder was
responsible for the infrastructure associated with the treatment plant, such as
intake portions, associated pipelines and
the waste disposal facility, which comprises a sludge pond and two hazardousrated brine ponds.
The main components of the project
are briefly described below:

MINE WATER COLLECTION
The mine water evaporation dam is the
central depository of impacted water on
1

Optimum Water Reclamation Project

– construction of the treatment plant
2

Construction of the raw

water intake structure
3

Construction of sludge and

brine waste storage facilities
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2

the Optimum Coal Mine complex. All
excess impacted water that is not utilised
by mining operations and coal washing is
diverted to the evaporation dam. It provides a large storage capacity to even out
the short-term and seasonal variation in
excess mine water production. The mine
water is near neutral and contains mainly
calcium magnesium sulphate salts with
relatively low metals content. Bauman
says that the water is brackish, which is
comparatively easy to treat and reclaim.

MINE WATER TREATMENT
The mine water treatment technology is
based on water technologies company
Keyplan’s high recovery desalination
technology. The components of the mainstream treatment include the following:
pre-treatment of solids and metals for
removal, filtration using selective granular
media for manganese polishing, ultrafiltration for suspended and colloidal
solids removal, RO membrane treatment
for desalination, and disinfection.
The overall treatment process is
aimed at maximising water recovery and
minimising waste production. The target
water recovery is more than 98%. This is
the second application of this membranebased treatment technology – the first
such project having been the eMalahleni
Water Reclamation Project.

WATER POLISHING AND DISTRIBUTION

3

The desalinated water targeted for
potable use is further polished by
stabilisation (using limestone) and disinfection (using chlorine). The drinking
quality water is pumped to surrounding
communities, with the excess water
discharged to the clean water diversion
canal upstream of the Optimum Mine
workings. A fraction of the treated
water is released to a tributary of the
Klein Olifants River to support the
environmental water requirements, as
established by the Department’s aquatic
ecosystem reserve determination.

WASTE GENERATION AND DISPOSAL
The mine water treatment process
produces two waste streams, namely a
sludge stream and a brine stream. The
sludge stream contains mainly calcium
and magnesium salts with limited metal
content. The brine stream contains
high-soluble salts consisting of mainly
sodium and magnesium salts. The
sludge is disposed to a lined sludge
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dam for interim storage, until the codisposal with mining wastes can be
authorised and by-products recovery
can commence. The brine stream is
disposed to a lined evaporation dam,
4

constructed to satisfy the stipulations of
the minimum requirements for disposal
of hazardous waste.
Bauman says that with a project of
this scale one always faces challenges.

“An above normal rainfall the past two
seasons resulted in surplus sub-surface
water and subsequently complex ground
conditions. A wet site causes delays and
disruption of construction activities. To
remedy the problem, we had to install additional sub-soil drains to dry out the area
so construction activities could continue.”
With the four-year project nearing
completion, a six-week process of commissioning the plant has begun before
it is fully operational. Golder’s various
other divisions (engineering, water
infrastructure, waste) also played an
instrumental role in ensuring that the
project ran smoothly, finishing on time
and within budget.
INFO
Tiaan Bauman
Project Manager
Golder Associates
011 254 4828/4800
tbauman@golder.co.za
4

Potable water storage reservoirs

(2 x 5,5 Mℓ) and pump station
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Geosynthetics in the mining
and road construction industries
Over the last 30 years geosynthetics
have become one of the most widely used
products in the engineering field due to
their versatility in application, behaviour,
handling and cost. All designs using
concrete, asphalt and steel can now be
improved by including geosynthetics.
The mining industry appears unique
in that problems considered minor
in other industries become major in
1

2003: Soil stabilisation of roads using
Macgrid WG20, Atyrau, Kazakhstan

1

the mining industry. For example, the
deformation of retaining walls along
freeways is not as serious a matter as the
deformation of mine tip walls. There may
be a need to stockpile a large amount
of treated soil excavated from the mine
pit or to manage subsurface water and
prevent saturation or overflow resulting
from the varied soils and structures on a
site. Erosion control and landscaping may
not seem important in terms of failure,
but they are important for keeping a mine
environmentally friendly.

Maccaferri offers a wide range of applications and solutions, all of which are
applicable within the mining industry.
The use of Maccaferri geosynthetics
in the mining industry has increased
considerably over the past 10 years,
thanks to their application in different
circumstances and in different countries to help resolve mining problems.
Some examples of general applications
are given in this article.

MINING APPLICATIONS
Geosynthetics are widely applied in the
construction of walls, especially mine
tip walls, due to their ease of handling
without the use of any shuttering or the
need for overly specialised assistance.
Paralink™ (Paraweb™) and Macgrid WG®
are geogrids manufactured from polyester, Paralink™ being a bonded geogrid
with a strength up to 1 350 kN/m and
Macgrid WG ranging up to 200 kN/m.
The PVC coating of these geosynthetics
increases the performance of the geogrid
by allowing the use of a lower safety
factor for handling and damage during
installation. Geosynthetics can also be
used as reinforcement in combination
with the Terramesh System™ facing – for
example, a double twist mesh box filled
with rock, or geosynthetic reinforcement
with a Macres® or Macforce® system
using concrete panels, achieving a high
quality and efficient construction, improves the final wall.
Tailings dams may require the use of
specialised erosion-control products to
minimise scouring of the dam wall by rain
or wave erosion. Macmat-L® and Macmat-R®
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are polypropylene mat products. The type R
is a combination of a double twist mesh or a
polyester geogrid with the mat. The Macmat
series of products have the characteristic of
being effective on steeper slopes with angles
of up to 50˚, and have a lifespan of 25 years if
installed as per specification.
Pits can be hampered by the presence
of underground water, which reduces the
amount of soil that can be processed in
the plant. One of the traditional ways to
separate the soil from the water is using
natural settlement processes provided by
slimes dams. An innovative way to dam
up slime is to pump the sludge into porous
tubes using a high-pressure pump and allowing the water to exit out of the porous
tube, hence trapping the soil inside the
geosynthetic tube. Mactube® is a geotextile
tube manufactured from polypropylene
woven geotextile with a circumference of
up to 17 m and a length of up to 100 m.
Mactubes can be piled one on top of the
other, decreasing the amount of space
required. By pumping under high pressure,
the dewatering process becomes faster
and provides a more efficient system than
dams, reducing the dam volume needed.
Some sites are characterised by a soft
foundation or are prone to voids; here
structures are restricted in plan due to
heaving mining loads. A common case in
South Africa is the presence of geological
formations such as young unconsolidated
soils or dolomite. Basal reinforcement
utilising Paralink™ both increases the
bearing capacity of the soil and reduces
the occurrence of catastrophes caused
by voids. Macdrain® W is a geocomposite
made up of two layers of non-woven
geotextile separated by a core of mat with
workability up to 400 kPa. Macdrain can
be used in roads to separate and provide
drainage between the in situ soil and the
new layers. In walls Macdrain can be used
to intercept rain or to dewater the back
of the wall to reduce the horizontal water
pressure. Macdrain can also be used in a
landfill to protect the floor and the slopes
and to drain unwanted liquids such as
contaminated liquids or leachate.

ROAD APPLICATIONS
Roads are not designed to support
overloaded trucks which cause fatigue
and failure in the form of cracks and
potholes. Overloaded trucks also com2

2005: Erosion control with Macmat-R
for Egnatia Road, Metsovo, Greece
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promise the serviceability of a road by
disaggregation of the surface and the
creation of severe subsurface deformation, resulting in a “rollercoaster”
profile. Roadmesh® is a bi-directional
double twist mesh with a strength of
50 kN/m which does not require special
equipment for installation thanks to
its robustness and the double twist. Its
characteristics make it particularly suitable in the mining context where there
is confined working space and high
safety requirements.
South African roads are designed in
three major layers: subbase, base and
wearing course. The function of the
subbase is to provide strength and increase the bearing capacity of the road.
Mactex® W1 and Mactex® W2 are woven
polypropylene (W1) or polyester (W2)
geotextiles that can be used for reinforcement in the subbase, resulting in
a decrease of the thickness of this layer
without compromising its strength.
This reduction in a road’s thickness will
lead to cost savings, especially if the
required subbase material is not available close to the construction site. The
use of Mactex W1 and W2 between two
different layers of soil also provides a
separation function, reducing the occurrence of soil mixing.
While the purpose of the subbase
is to provide strength, the base course
above this layer must be characterised
principally by high stiffness to reduce
deformation. Macgrid® EG is an extruded
grid with a high stiffness modulus. An
estimated 30% reduction in the base
2

course thickness can be achieved using
Macgrid EG as opposed to an unreinforced base, while the same performance
is achieved.
Above the base the wearing course
is generally provided by an asphalt layer
which can be improved by reinforcement. Macgrid® AR is a woven fibreglass
grid used mainly for asphalt reinforcement in order to reduce the thickness of
the asphalt layer.
In addition, Macgrid AR can be used
for rehabilitation of the pavement of an
existing road. It contains an adhesive layer
that provides immediate fixing to the
existing surface, which is then covered
by a new wearing course. Sometimes in
pavement rehabilitation, separation is
required. Here Macgrid® AR.G, as a fibreglass grid combined with a geotextile, will
provide such separation. Macgrid AR and
AR.G products achieve strengths of up to
120 kN/m bi-directionally and 200 kN/m
mono-directionally.

GEOSYNTHETIC EXPERTISE
Backed by its 62 consociates around the
world, and with more than 100 different
geosynthetic products, Maccaferri offers a multitude of expert solutions for
numerous and varied projects in the geotechnical engineering field.
INFO
Edoardo Zannoni
Geosynthetics Manager
Maccaferri SA
011 704 0160
edoardo.zannoni@maccaferri.co.za
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Placing the environment
A unique commitment to minimising the impact on the environment
underpinned all work completed during
the recent upgrade of the N2 between
Tsitsikamma and Witelsbos. The 14 km
section of this strategic and scenic
National Road through South Africa’s
Garden Route was the final section to
be upgraded to toll road standards. The
scope of work included the widening of
the road to accommodate emergency
lanes, and flattening of the horizontal
1 and 2

The heart of construction:

protectig a 560-year-old Yellowwood tree
during the upgrading of a section of the
N2 through the Tsitsikamma forest by
realigning the road and building a bridge
that would avoid hurting the tree’s roots
1

planes to increase visibility. This involved
realignment of the road, removal of
undulations to create a better geometric
shape and upgrading the subsurface – all
of which has resulted in a significantly
improved driving surface.
Although the desire to ensure optimal
travelling conditions for commuters was a
priority, this was outweighed by the need to
preserve the environment. Representative
of the entire project was one particular
560-year-old Yellowwood tree which caused
major environmental protests. The tree has
become a veritable “signature” of the project
in that it dramatically changed the course
of the road and is symbolic of the entire
project’s overall aims.
As a leading provider of engineering,
management and specialist technical
2
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services for government and private
sector clients, Aurecon undertook a
number of engineering functions on
the N2 upgrade, including preliminary
design and cost estimation, detailed design and construction drawings, tender
documentation and adjudication, and
environmental monitoring, among others.
Its partnership with the client, the South
African National Roads Agency Limited
(SANRAL), was pivotal in ensuring that
the vision to preserve the natural beauty
of the road was adhered to. The measures
taken to achieve this included unusual
engineering, innovative thinking and
careful attention to detail.
A 4 km section of the N2 passes
through indigenous forest and called for
vertically reinforced earth walls at the high

at the heart of construction
fills and a retaining system at the deep cuts
to minimise the impact of the road on the
forest. These elements allowed the footprint
of the road to be significantly reduced.
The retaining walls in the forest section
were filled with the topsoil that had been
removed from the forest months before and
they were then planted with indigenous
plant material, including Helichrysum species, which are known for easy cultivation
and whose root systems will not compromise the structure of the retaining wall.
Much of the road was built in halfwidths because of the need to preserve the
forest, which is right next to the shoulder
of the road. The need to preserve the
560-year-old Yellowwood tree succeeded
in changing the overall alignment of the
road to miss the tree, and necessitated
the construction of a bridge with precast

beams, a span of 20 m and a height of 2 m,
at a cost of more than R4 million in order
not to damage the tree’s roots.
During the course of the project, more
than 100 trees of commercial value were
harvested and auctioned for the benefit
of the Tsitsikamma National Park and
more than 130 medium-sized trees were
replanted or temporarily housed in local
nurseries for rehabilitation following
construction. In addition, methodologies,
systems and processes were put in place
to deal with potential material spillages,
including oil, diesel and cleaning materials.
The bypass and verges created to
accommodate traffic flow prior to the
commencement of the work on the
N2 have now been seeded, and indigenous plant material has been used to
stabilise the shoulders.

Another major consideration on
this road contract was the placement of
the culverts in that each culvert had its
own specific design which conformed to
the environmental conditions existing
where it was being constructed.
The Yellowwood tree’s continued
growth is testament to the fact that
construction need not occur at the expense of the environment and that, with
careful planning and consideration,
project challenges can be overcome
to produce a lasting asset for both the
public and nature.
INFO
Jody Boshoff
Communications Editor
Aurecon
Jody.Boshoff@af.aurecongroup.com
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Saving water one raindrop at a time
With an average rainfall less than
half that of the world’s annual average,
water is not something South Africans
can afford to throw away. The country
is fast approaching a time when demand
for water will outstrip supply. Gauteng
could even run out of water as early
as 2013, according to former Water
Affairs and Forestry Minister, Lindiwe
Hendricks, in late 2008. And even if
the central water supply does hold out,
will we still be able to trust its quality,
1

2

after the damning reports released to
the media about the dubious state of our
drinking water?
With South Africans already wising up
to the importance of solar energy, it’s time
now to get real about water, too. And just
as with electricity and its solar alternative,
there is an alternate water source waiting to
be tapped: the rain.
It’s called rain harvesting, an alternative,
sustainable water supply solution that could
make a big difference. “As pressure mounts

to save water for both environmental and
water security reasons, there is a greater
need than ever for rain harvesting,” says
Sean Dowds, founder and director of Rain
Harvesting Systems, South Africa’s first
dedicated rain harvesting consultancy and
supplier of residential, industrial and commercial water harvesting systems.
As a civil engineer, Dowds worked on
a number of roads and drainage projects,
becoming an expert in the field of permeable paving. After developing a system of
underground storage tanks, Dowds realised
his expertise could be put to good use in
helping alleviate South Africa’s looming
water access crisis by showing South
Africans how they can take advantage of
nature’s free water source.
Rain harvesting is nothing new. Even
the ancient Romans took to collecting
water off their roofs for household use.
It is only recently, however, in the wake
of a growing global water crisis, that sophisticated and well-engineered systems
have been developed which take rain
harvesting up several notches from traditional gutter-to-barrel contraptions.
Modern systems allow home owners,
businesses and industry to collect rainwater from roof and stormwater run-off
and store it for future use in hidden surface or underground tanks. In the household environment, this water is perfect for
irrigation, clothes washing, toilet flushing
1

Leaf and debris catcher – commonly

known as a “rain head”, these devices are
installed under a gutter or mid-mounted on
a rainwater downpipe to prevent leaves and
other debris from the roof entering the system
2

Post-wall diverter

3

The Eco Rain Underground collects

water from the roof and channels it through
underground pipes to an underground
tank – this system can be upgraded to
store enormous quantities of water
4

Commercial STORMCATCHER installation

in Port Elizabeth – 32 000 litre underground
tank which is designed for heavy duty
underground applications and can be installed
in volumes in excess of 200 000 litres
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and bathing, and, if properly treated, can
even be used for drinking water.
Most importantly, it means no longer
having to rely on central water supply systems, especially with water costs looking set
to escalate rapidly over the next few years
and as supply issues usher in times of water
interruptions and restrictions, similar to
those we saw during the electricity crisis.
“We are overly dependent on centrally
supplied, treated water,” says Dowds.
“Consider that in South African households,
only 5% of the drinking-quality water we get
from our taps is actually used for drinking
or food preparation. The rest we flush down
our toilets, pour down our drains and spray
on our gardens, when we could be meeting
all these water needs from our own stored,
sustainable rainwater supplies.”
Dowds says that if just 10% of property
owners installed rainwater harvesting systems, allowing them to reduce their water
consumption by 50%, we could save a staggering 200 billion litres of water per annum,
out of a total 4 trillion litres used per year by
domestic water consumers.
But not only does rain harvesting reduce the load on an already overburdened
water infrastructure; it also relieves the
load placed on the environment. “Rainwater
harvesting is one of the most cost-effective,
accessible solutions to reducing the environmental impact of urbanisation on our water
resources,” says Dowds.
One of rain harvesting’s greatest environmental contributions is the significant
reduction in stormwater run-off. As our
cities grow, more roofs, paving and paved
roads lead to more stormwater run-off,
which not only increases the risks of
flooding, but also dumps pathogens, toxins
and pollutants collected from these surfaces
into our waterways. “One of the most effective ways to reduce stormwater is to catch
the rain where it falls,” says Dowds.
“As the South African population
grows and urbanisation increases, we’re
starting to see a compelling case for the
large-scale adoption of rainwater harvesting. It is an eco-friendly, cost-effective
way for concerned South Africans to ensure the sustainability of our water supply
for future generations.”

3

4

INFO
Sean Dowds
Director: Rain Harvesting Systems
086 100 7246 / 082 322 2377
info@rainharvesting.co.za
www.rainharvesting.co.za
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ROAD SURFACING INDUSTRY SUGGESTS
GREENING ITS FOOTPRINT FOR
SUSTAINABLE DEVELOPMENT
As part of the drive to reduce the carbon footprint of the South
African road construction industry, our road industry specifiers
should be encouraged to implement established and readily available technologies, says leading bituminous road surfacing producer
and supplier, COLAS South Africa.
“A good road network is one of the main drivers of economic
development, ensuring a better quality of life for people through
safe and efficient corridors for transporting goods and services
locally and internationally,” says Hugues de Champs, MD of Colas
South Africa (Pty) Ltd.
In the light of the global warming challenges facing all nations, while at COP15 late in 2009, President Jacob Zuma placed his
qualified support behind an objective to decrease the country’s
greenhouse gas emissions by 34% below “business as usual” levels
anticipated for 2020. The road surfacing industry, along with all other
industries, is pondering this challenge and currently critically examining its operations, practices and methods.
The road surfacing industry has come up with a solution to
lower the energy consumed by the construction and renovation of
the nation’s road network. South Africa has traditionally applied hot
bituminous surfacings, but developments internationally are leading
to strong interest in the use of cold-based techniques, which include
the use of bitumen emulsions. This means much less consumption of
energy during the application process and consequently much lower
emissions of CO2 and other greenhouse gases.
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Road surfacing in progress

Although bitumen emulsions are by no means new products in
the market, it is widely accepted that their substitution for hot applied
methods offers multiple benefits. These include shielding the natural
environment, protecting the health and safety of road construction
workers and reducing health risks to villagers and pedestrians along our
country's road network. Recently developed software models are available that allow public and private bodies to calculate the impact of the
carbon footprint of various alternative surfacing equivalents and evaluate that impact against levels of performance. In certain countries these

Fast facts about bitumen emulsions
What is an emulsion?

An emulsion is formed when very small droplets (dispersed phase) of one liquid are dispersed into
another (continuous phase) liquid.

What is a bitumen emulsion?

A bitumen emulsion is a microscopically sized dispersion of bitumen droplets in water, in the
presence of a chemical emulsifier.

In practice, the dispersion of bitumen droplets in water takes place in a high-speed homogeniser
or colloid mill. Colas utilises an advanced in-line process plant based on the most modern
technology for the manufacture of its bitumen emulsions. This in-line process ensures that
How is bitumen emulsion manufactured?
material dosages and flow are continuous: the process is automatically controlled by computer
via a series of flow meters, thus yielding a product conforming to the most stringent quality and
consistency control parameters.

What types of bitumen emulsion are
available?

Bitumen emulsions consist of two main types, namely anionic and cationic. Anionic emulsions
carry a negative charge on the surface, while cationic emulsions carry a positive charge. Due to the
specific properties of cationic bitumen emulsions, their technical evolution has made it possible to
manufacture very specific controlled breaking emulsions. This enables the contractor to seal almost
all year long if necessary. Improvements in the technology have made it possible to master the increase in cohesion of the binder, thereby allowing roads to be opened up to traffic more quickly.
 Bitumen emulsions are fluid at ambient temperature and require little or no heating before ap-

plication.
What are the advantages of bitumen
emulsions?

 Being free of VOCs, they are environmentally friendly and safe to use.
 They are more accommodating to low ambient and road surface temperatures, thereby ensuring

seasonal flexibility and extending the working season.
 They are easy to apply and therefore ideally suited to application by labour-intensive methods.
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tools are widely used by contractors to propose equivalent technical
alternatives that would reduce energy consumption and CO2 emissions.
This can be achieved by proposing different structures with various material alternatives, such as RAP (reclaimed asphalt), EME (Enrobé à Module
Elevé)/HiMA (high modulus asphalt) and bitumen emulsions.
There are practical as well as multiple health, safety and environmental incentives to making the switch, wherever possible. These are:
NNBitumen emulsions can be applied to the road at temperatures up to
150°C lower than hot applied bituminous materials.
NNMuch lower energy is consumed during production and application.
NNVolatile organic compound (VOC) emissions are dramatically reduced
during application.
NNQuicker application and turnaround means fewer delays and increased productivity for contractors.
NNImproved response to lower road surface temperatures and seasonal
anomalies allows contractors to work under more adverse climatic
conditions compared with hot applied methods.
NNRoads can be opened to traffic sooner.
In South Africa the estimated bitumen emulsion consumption is only
80 000 tons per annum. Two million tons per annum are consumed in
the USA and one million tons per annum in France alone, indicating that,
as a country with a comparably extensive road network, South Africa is
lagging far behind.
“It’s a matter of economics”, says the MD of Colas SA. “The environmental costs are every bit as real and tangible as the economic
costs, so the question becomes how to encourage South Africa’s
road building industry to incorporate a green component into its life-

cycle costing analysis by optimising the use of bitumen emulsions
wherever practical. At Colas, we will be showing the way forward by
promoting this technology.”
INFO
www.colas.co.za

BASIL READ COMMITS TO
ENERGY CONSERVATION
Construction firm Basil Read is demonstrating its commitment to
energy conservation with the launch of a new solar energy system at its
head office in Lillianton, Boksburg. The photovoltaic solar system feeds
power into the company’s grid distribution network and provides up to
20% of the head office’s energy requirements, thus reducing its need for
energy obtained from fossil fuels.
Covering 85% of the plant department building, the solar array is about
352 m² in area and has a peak capacity of 43,2 kW. The power is routed to the
main distribution board in the basement of the office building.
The system was designed and installed by power solutions firm The
Power Company and director Jon Adams says that Basil Read has been
innovative and forward thinking with its investment in the solar system.
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The new photovoltaic solar system at Basil Read’s head office in

Boksburg provides up to 20% of the office’s energy requirements

“The reality is that all businesses have an impact on the environment, whether they are large manufacturing concerns with significant
electricity requirements, or small businesses with lower electricity
demands or domestic users. The mere fact that goods are being transported via vehicles, computers are being used and office lighting is
being utilised, for example, means that there is an environmental consequence to doing business,” says Adams.
“Therefore, what is important about Basil Read’s installation of solar
power is that they have made the commitment to reduce their impact
on the environment by contributing to energy conservation and a reduction in greenhouse gases.”
The system was commissioned in October 2009 at a cost exceeding
R2 million and it is expected that, as a result of the power cost savings,
the solar system will deliver a return on investment within the next five
to seven years.
Basil Read group senior environmental officer, Andrew Pearson, says
the solar panel installation forms part of the company’s efforts to become more environmentally responsible, and the project is in line with
its policy commitment to reduce pollution.
“As a company we felt it was imperative to take visible and tangible
action with regard to energy conservation. The solar panels are a reflection
of our intention to reduce continually our impact on the environment. This
sends the message to our staff and all visitors to the head office that we
are serious about doing our part to protect the planet,” says Pearson.
In terms of a calculation conducted on the expected peak hours of
sunshine in the Boksburg area, the annual amount of power that will
be generated from the installed 43,2 kW system amounts to 99 MWh,
although meteorological conditions will affect the power production
from time to time.
To generate the same quantity of energy using coal-fired electricity
would require 55,5 t of coal and 142,5 kilolitres of water and this would
result in carbon dioxide emissions of 99 tons, sulphur dioxide emissions
of 861 kg and nitrogen oxide emissions of 435 kg.
“The fact that we no longer need to rely on coal-fired electricity for
all our energy needs equates to a significant saving for the environment
and we are proud to be making a difference,” Pearson continues.
The system is linked to software which in turn sends data to a display
in the building’s reception area, which provides real-time information on
the amount of power being generated by the system, the total amount
of electricity generated since installation, as well as how much carbon
dioxide has been displaced since the project was first commissioned.
Adams comments further that the installation at Basil Read is in line
with the government’s strategy of installing 10 000 GWh of renewable
energy capacity by 2013.
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“Once government has finalised the legislation surrounding independent power producers and the related power purchase agreements,
there is great potential for growth in the use of solar-powered systems,
by both businesses and private residences,” says Adams.
“With the rising cost of electricity, there is an incentive for businesses
to generate their own power, and they even sell surplus power back
to Eskom. Solar power is the obvious choice as it is clean, quiet, nonpolluting energy delivered free of charge from the sun.”
Figures from the Department of Minerals and Energy indicate that
most areas in South Africa average more than 2 500 hours of sunshine
a year, and average solar radiation levels range between 4,5 and
6,5 kWh/m² in one day.
The annual 24-hour solar radiation average is about 220 W/m² for
South Africa as a whole, compared with about 150 W/m² for parts of the
US, and about 100 W/m² for Europe and the UK, making South Africa’s
local resource one of the highest in the world.
INFO
Andrew Pearson
011 418 6300
apearson@basilread.co.za

BOHLER PLUMBING HARVESTS
RAINWATER AND FREEZES PIPES
Gauteng Master Builders Association member, Bohler Plumbing
Group, has recently completed some major contracts – including a
multi-million rand contract for the installation of a special rainwater collecting system for Soccer City.
Bohler Plumbing some years ago handled the rainwater disposal
and plumbing system for the original FNB Stadium, but although the
company did not do plumbing for the stadium’s upgrade to Soccer City,
Bohler landed the multi-million rand contract for the special rainwater
system for Soccer City’s enormous roof.
For this project Bohler installed a Pluvia rainwater system (developed
by Geberit in Switzerland) to drain the rainwater from the roof and
convey it to a large underground moat located around the pitch, which
also takes rainwater from the stands and the pitch itself. This water is
used to water the grass, and is recycled to flush toilets at the stadium.
Bohler has recently also completed the plumbing requirements for
the 300 bedrooms and apartments of the new upmarket Da Vinci Hotel at
Legacy Corner in Sandton, and the new Silverstar Casino in Krugersdorp.
Numerous hospitals, including Johannesburg General, Glynwood in
Benoni, Carstenhof Clinic in Midrand, and many other clinics and private
hospitals have had plumbing installed by Bohler, which MD Colin Bohler
describes as “exacting work with an extremely high degree of accuracy
required”.
The company has also been working at OR Tambo International
Airport on an ongoing basis for the past 12 years.
With artisans and qualified plumbers capable of forming up
to 40 teams to tackle jobs of any size, the company’s attention to detail,
standard of workmanship and dedicated customer service have ensured that Bohler has become a preferred operator for many of South
Africa’s top companies, including banks, investment and property
companies, hospital groups and hoteliers.
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Bohler Plumbing recently completed the installation of

a special rainwater collecting system at Soccer City

This specialised innovation is of considerable advantage to many
different types of industrial plant, including the chemical, food and
beverage industries – in fact, anywhere that pipework exists – where
it represents the safest, most cost-effective and reliable way to isolate
the pipe for work to be carried out on it.
INFO
Colin Bohler
011 614 6761
bohlerplum@icon.co.za

In 1988, the Group formed a subsidiary, Pipe Freezing Services,
which provides a service that enables the isolation of part of a pipework
system by freezing the pipe contents – an operation that can be applied
to any type of pipe material.
Once the ice plugs have been formed in the pipe, it is possible to
carry out maintenance, repairs and modifications – even on high-pressure lines – with the minimum (if any) interruption to existing services,
because there is no need to drain or shut down the system.
“This is a boon to anyone with a 24-hour system requirement,
or for critical operations where the piped supply cannot be stopped
without great inconvenience and expense,” says Bohler.

Water filtration system guarantees
removal of 99,9% of hydrocarbons
Water contaminated by heavy industry can be safely discharged
back into the environment faster than ever, thanks to unique technology
developed by Procon Environmental Technologies.
Leading environmental management expert Procon
Environmental Technologies guarantees that its one-of-a-kind water
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filtration system can remove 99,9% of hydrocarbons to meet South
African storm water discharge limits.
The MyCelx filtration system, designed by the Pretoria-based
company, will enable companies in the mining, manufacturing, energy,
refinery, oil and gas industries to remove hydrocarbons – ranging from
BTEX (benzene, toluene, ethylbenzene, and xylenes) to crude oil, sheen,
chlorinated hydrocarbons, PCBs (polychlorinated biphenyls) and organically bound metals – from their waste waters quickly and effectively.
This can be achieved by combining MyCelx with Ultraspin oily water
separation solutions – another Procon product solution.
Procon environmental manager Jacques Steyn explains: “Ultraspin
hydrocyclone technology is able to remove 95% of 10–15 micron oil
droplets from the water. The MyCelx is then installed after the Ultraspin
process to filter out the remaining hydrocarbons. We are able to guarantee 99,9% removal of TPH (total petroleum hydrocarbons) and oil
and grease from water, thereby ensuring that clients meet the national
standard of less than 2,5 parts per million (ppm).”
As the only product boasting a Lloyds of London certificate for removal of type C oil emulsions, the MyCelx system can be used in various
industry applications, ranging from diesel depots to oil terminals and
fuel storage depots.
“Upon contact with MyCelx, oily pollutants in the air and water bond
immediately and are permanently attached to the filter media. Through
the use of either MyCelx patented engineered oil/hydrocarbon removal
filters or filtration process solutions, the air and water is free of any oil
and hydrocarbons. MyCelx instantly removes 99,9% of hydrocarbon
contaminants in a single pass, even at high flow rates,” Steyn explains.
“What’s more, the system is environmentally friendly, and never releases
a hydrocarbon chain once in contact with MyCelx. It permanently binds
slightly soluble organic compounds and colloidal metals, and will not
release pollutants due to its viscoelastic nature.”
First introduced in 2004, MyCelx technology has recently been applied
as a water filtration solution to the following major industrial operations:
Samancor Chrome. Procon was contracted in August 2009 to install
a MyCelx filtration solution to handle 59 and 64 m3/h flow at the company’s Tubatse Ferrochrome smelting operation in Steelpoort. With the
installation of the MyCelx filtration system, the life of the reverse osmosis
plant has been extended considerably. The solution adds significant
1

Procon water filtration plants ensure that water contaminated by

heavy industry can be safely discharged back into the environment

value to the plant – providing protection against damage to the reverse
osmosis membranes used to desalinate the process water. The water
treatment plant processes approximately 5 million litres of water a day, of
which about 2 750 000 litres pass through the Mycelx system.
Transnet Rail. The new Postmasburg site required the effluent from
the locomotive workshop to be treated while meeting government
standards for discharging water to the environment. Procon provided an
Ultraspin OS35 (3,5 m3/h) oily water separator solution with MyCelx filtration to ensure that discharge standards were met at or below 2,5 mg/l.
Procon also installed a transfer pump from the motor workshop pit to
transfer the wash water effluent to the effluent separator pit where the
Ultraspin unit treats the water.
Steyn concludes that MyCelx has become the water filtration technology of choice across South Africa, Angola and Botswana due to the
following advantages:
NNSpeed. It has a small footprint and is easy to install in a matter of
minutes.
NNSimplicity. No rotary or electrical parts make the system operatorfriendly and easy to maintain.
NNReliability. Once the filter has captured and become bound to the
oils, it will not release any oil. It is an economically viable way to polish
effluent water to meet discharge standards.
“Whether the requirement is prevention, containment, clean-up, process
treatment or recovery, Procon has the leading products and applications
to fulfil those needs. Procon also offers a project management capability
that can take a scheme from inception through to conclusion, and offers
a follow-up field service if required to complete the spectrum of its fully
integrated treatment programmes,” Steyn concludes.
INFO
Jacques Steyn
012 674 9030
jsteyn@pro-senviron.co.za

WATER AND ENERGY –
INGREDIENTS FOR INDUSTRY
“Recovering wastewater for reuse and creating power from organically rich effluent is no longer a concept but a reality and is being
increasingly viewed as a lucrative business decision.” Bernard Talbot,
Director of Talbot & Talbot, is adamant in his statement and encourages
the manufacturing sector with the correct effluent character to investigate the potential for generating energy and recovering wastewater.
Water and energy are among the major contributors to production
costs and therefore becoming more self-sufficient in terms of water and
energy has both environmental and financial benefits.
The focus of the manufacturing industry, as far as effluent treatment
is concerned, has been somewhat limited to reducing effluent discharge
tariffs or, at most, treating effluent to attain a quality that meets municipal standards. However, what the industry has failed to realise is the
true value of the effluent discharging down the drain. Talbot & Talbot
suggest a shift in this thinking, namely to motivate companies to select
appropriate technologies that will enable them to treat wastewater so
that it is fit for reuse and at the same time convert the organic material to
methane, using anaerobic digestion.

1
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Harvesting green energy from wastewater affords a project dual
benefits. First, treating wastewater through the anaerobic digestion
process provides the industry with a substantially treated effluent
and, secondly, the resultant biogas is valuable and can be used for
cogeneration purposes. In order to give some perspective to the value,
consider that 1 ton of chemical oxygen demand (COD) digested produces the equivalent of 350 Nm3 of methane and 0,15 MW of power. A
typical brewery producing 5 million hectolitres (mhl) of beer per year
will produce an approximate 1 MW of electricity, equivalent to roughly
8 tons of coal (at 25 GJ/t). For a project recently completed in Thailand
at a 300 t/d starch factory, the energy yield is double that required for
the mill’s production. This renders the factory completely energy selfsufficient and it sells the surplus to the grid. Another example is a distillery producing 100 kl/d of ethanol. This project has the potential to
produce 11,3 MW of power and, if fed to a gas engine, could produce
4,5 MW of electricity plus 4,5 MW of thermal power. In terms of fuel
replacement, the same distillery could produce the equivalent of 24,3
t/d of heavy fuel oil or 14,2 t/d of coal.
Talbot concedes that potential energy-generating projects become
viable only at high COD loading rates or in areas where power and fuel is
expensive. Talbot Green Energy focuses its efforts on the African market
where the correct effluent exists and the cost of fuel and electricity is
in the correct range. When speaking about technologies suitable for
wastewater treatment and biogas production, Talbot suggests partnering with a reliable team from the conceptual to the implementation
stage and beyond – into the operation of the plants. A thorough understanding of and extensive experience in various technologies is impera-
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Talbot & Talbot encourages and facilitates the recovery

of wastewater for energy generating purposes

tive for a successful project. Within the anaerobic digestion technology,
for instance, there is an entire range of configurations, and the ability to
select and apply them appropriately to a specific application is a science
in itself. Only the correct selection, design and proactive management of
the plant will provide a total wastewater and power generation solution.
When considering on-site wastewater treatment, it is highly recommended that industries approach a resource (water and energy) management programme in an integrated manner. In order for the exercise
to be meaningful and sustainable, it requires a stepwise, holistic approach that should begin with a wastewater and energy management
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plan (WWEMP). A WWEMP is a comprehensive undertaking that considers all site-specific conditions and reduces the risk of effluent plant
failure in the long run by establishing water management measures
from factory floor to end-of-pipe treatment and beyond.
Talbot & Talbot has established relationships with investors and technology specialists, and has access to a global base of knowledge, skills,
experience and resources made available through its Global Water and
Energy Alliance. Reference plants exist and site visits can be arranged
for clients to develop an appreciation of the value of converting waste
organics into green energy.
INFO
Megan Kettle
033 346 1444
megank@talbot.co.za
ww.talbot.co.za

SAVE THE TREES... USE MORE
(OF THE RIGHT) PAPER
There is a common perception that the use of paper is ruining the
world’s tropical and endangered forests. True or false?
Although people are spot on with their concern about the ruthless
cutting down of trees, they should know that by using the “right” kind

of paper, they’re actually contributing to responsible tree farming, forest
conservation and the mitigation of climate change.
How? Consider these facts:
NNMore trees are planted each year than are harvested.
NNThe paper industry plants 1,7 million trees every single day, which is
three times what it harvests (2006).
NNIn 1992 there was 360% more wood in the forests than in 1920.
NNToday 57,4% of paper is recycled, compared with 18% of electronic
devices.
NNReading a newspaper every day uses 20% less carbon dioxide than
reading an online news source for 30 minutes a day
(www.internationalpaper.com).
NNSustainably managed forests offer one of the few proven ways to
sequester carbon and are 60% more efficient at sequestering carbon
than unmanaged forests (www.theclimatechangecharter.co.uk).
NNIf it were not for the pulp and paper industry, it is estimated that
carbon levels in the atmosphere would be 5% higher.
Along with recycling, the intelligent use of paper is one of the ways
to support a sustainable future – but it is all about making an ethical
choice. Consider that cardboard box in your office, the paper in your
printer, the pages of your favourite book or the cover of that glossy
magazine you love to read. Do you know where and how the wood is
harvested from which those products are manufactured?
This is an important question as trees and forests are essential to a
healthy environment. They sustain vital plants and wildlife, filter water
and air, and reduce greenhouse gases by removing carbon dioxide from
the atmosphere. Their irresponsible demolition has a devastating effect
on the ecosystem and on climate change.
Still, some paper manufacturers do not seem to care. A recent
investigation by the World Wildlife Fund (WWF) found that paper from
tropical forests was used in as many as 19 out of 51 children’s books in
Germany, many of which are well-known titles.
This highlights the fact that printers, publishers, consumers – anyone
using paper – should ensure that the products they use are derived from
sustainable wood sources in well-managed plantations, as opposed to
tropical forests.

Making a smart choice
The products from global pulp and paper manufacturer Sappi, which
goes to great lengths to ensure sustainable practices in all areas of its
business, are an example of this.
Sappi's pulp, paper and board are all 100% renewable, recyclable
products that are processed from wood using bio-based energy. Once
used, they can be recycled up to six times.
“We don’t procure wood fibre from endangered forests anywhere in the
world,” says Berhard Riegler, General Manager Marketing of Sappi Fine Paper.
“We source our wood fibre from forests that are constantly replanted and
sustainably managed without leaving an environmental legacy of pollution,
indestructible litter, ocean pollution or a high use of fossil fuel energy.”
In every region where it operates, Sappi has strict procurement policies
related to a wide variety of issues, including the management of plantation
forests and harvesting. In southern Africa, wood is sourced from the company’s own plantations and other growers in the region. No indigenous wood
is used in this region. In North America or Europe, where Sappi does not have
its own plantations, wood is procured from certified and controlled sources.

Certified, well-managed forests are crucial
Certification gives consumers the assurance that the products they buy have
been legally logged in accordance with sound environmental practices.
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First, a certified wood source is an assurance that the forests and plantations
producing the wood products are run according to criteria aimed at responsible management. Secondly, Chain of Custody (CoC) certification tracks and
ensures that wood products originate from certified forests and plantations.
Sappi has achieved certification by the three most widely recognised,
internationally, forest products certification programmes – the Forest
Stewardship Council (FSC), the Sustainable Forestry Initiative (SFI®) and the
Programme for the Endorsement of Forest Certification (PEFC).

Concerned about climate change?
Sustainably managed forests are also effective sequesters of carbon. So, by
buying paper sourced from such forests, consumers are in fact helping to
mitigate the effects of climate change.
Sappi is also taking a prominent stand in this area by measuring its
greenhouse gas emissions. This has been ongoing for almost ten years and
last year the company was recognised internationally, with a fifth place
in the South African Disclosure Project Leadership Index. Sappi was also
included in the Top Performers list of 16 companies in terms of its actual
performance with regard to climate mitigation and adaptation actions.

The bottom line
If you’re really concerned about “green” issues and a sustainable future,
there are many good reasons why you should buy paper, but always consider the source. Is that product ruining a natural forest or is it supporting a
sustainably managed plantation that benefits the environment in a myriad
of ways? Your choice makes a difference.
The paper and pulp industry is the only viable industry in the world that
has the ability to take carbon out of the atmosphere. Others can reduce their
footprint and emissions, but will always emit. So, the more paper people
demand, the more trees will have to be grown to meet the future demand
and, in turn, the more carbon is taken out of the atmosphere.
INFO
Bernhard Riegler
General Manager Marketing
Sappi Fine Paper
011 407 8190
bernhard.riegler@sappi.com

CHAND TO ENSURE CAPE TOWN
FILM STUDIOS GOES GREEN
Chand Environmental Consultants have been brought on board to
assist the Cape Town Film Studios in ensuring the long-term sustainability
of their facility. The studios, currently being built outside Cape Town, are
implementing an Environmental Management System (EMS) which will
be aligned with ISO 14000 standards. Cape Town Film Studios is the first
custom-built Hollywood complex of its kind on the African continent.
“The EMS is aimed at minimising the environmental impact during the
operational phase by, for example, promoting the efficient use of resources
such as energy and water, and reducing waste generation. Attention to the
upliftment of the surrounding social environment is also a key aspiration.
The EMS will ensure that environmental issues are addressed and managed
on a daily basis. To assist in the efficiency of this task, Cape Town Film Studios
will be using environmental software called EOS (Environmental Operating
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The Cape Town Film Studios under construction outside Cape

Town – the first film studio in Africa with an EMS in place

System), developed by Chand, MEGA and Intelligent Artefacts,” says Sadia
Chand, MD of Chand Environmental Consultants.
Chand, in association with MEGA, has assisted Cape Town Film
Studios with identifying key environmental focus areas, objectives and
targets with respect to excelling in their environmental performance on

site. This will be the first film studio in Africa with an EMS in place. The
EMS will be fully functional when the facility opens in October 2010.
“With the global move towards sound environmental management and
sustainability, coupled with the rise of the ‘ecorazzi’ in the film industry, it
seems fitting that Cape Town Film Studios will not only offer state-of-the-art
technology, but will also, we hope, do so in an environmentally conscious
manner,” concludes Nico Dekker, CEO of Cape Town Film Studios.
INFO
Sadia Chand
MD: Chand Environmental Consultants
sadia@chand.co.za
Nico Dekker
CEO: Cape Town Film Studions
nico@capetownfilmstudios.co.za

PREVENT CORROSION FOR UP TO
40 YEARS WITH MAPESHIELD
A brand new, one-of-a-kind offering in the construction industry by
Mapei, Mapeshield, is a galvanic protection system that can be used
on reinforced concrete structures and metal structures exposed to
aggressive agents.
The system is based on the use of reactive anodes which form
a galvanic cell with the steel and, as a result, become passive due to
the difference in potential generated between the two metals once
they are connected. The anodes are made from zinc, which is less
noble than steel. They will very gradually corrode, but guarantee that
the structure is protected from corrosion for up to 40 years.
Galvanic systems have numerous advantages, including easy
installation, no need for external wiring or an energy source, no
maintenance required for the entire service life of the anodes and
no risk posed to the structure. Mapeshield is effective in the repair
of reinforced concrete structures as it guarantees protection of the
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Mapeshield I pure zinc anodes for internal concrete structures and

Mapeshield E25 zinc plate adhesive for external concrete surfaces

reinforcement rods from corrosion. The system can also be used to
prevent corrosion on older structures showing no signs of deterioration: it protects the reinforcement rods even if the concrete around
the rods is insufficient and/or cracked due to shrinkage or external
stresses. To increase the durability of new structures, the anodes protect the reinforcement rods from corrosion even if there is some kind
of defect. Mapeshield can also be used as protection from corrosion
on metal structures and elements already in place instead of zinc
coating/plating. With its many wide-ranging benefits, this system
is a great choice for corrosion protection of floor slabs in car parks,
concrete floors, front edges of balconies, beams and columns, pillar
piles and steel tanks, as well as piles, abutments, kerbs and floor slabs
on bridges and viaducts.
INFO
Lollita Pitso
Marketing Consultant
Mapei SA (Pty) Ltd
011 552 8476
l.pitso@mapei.co.za

PILOT CRUSHTEC’S FLEXIBILITY
CRUSHES PRODUCTION COSTS
The current economic climate has required business to identify
key areas in which costs can be cut or budgets used more effectively and Pilot Crushtec’s client ArcelorMittal is no exception. “Pilot
Crushtec has identified key areas where our clients can maximise the
use of our machines to streamline systems,” says Nicolan Govender,
Pilot Crushtec’s national sales manager.
In late 2009 ArcelorMittal, Africa’s largest steel producer, bought
from Pilot Crushtec a TwisterTrac AC210 mobile vertical shaft impact
(VSI) crusher, as well as a Terex Finlay 683 Supertrak, and a good
working relationship followed. “To assist the steel giant with their
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goal of lowering production costs and increasing steel production,
we presented ArcelorMittal with an innovative recycling solution,”
says Govender. Faced with increasing stockpiles of 30 mm iron ore
and coke, unusable in the sinter-making process in their uncrushed
form, ArcelorMittal needed a solution that would ensure the costeffective utilisation of these valuable raw materials. Pilot Crushtec’s
sales team demonstrated, through specially designed crushing tests,
that the Pilot Crushtec range could deliver a usable product at a
more economical cost when compared with buying raw materials at
export parity prices.
“Our range of equipment has been designed to be flexible
and to operate easily across many different applications,” explains
Govender and he adds that the TwisterTrac and Terex Finlay 683
combination works in unison as a recycling unit for all their materials.
“ArcelorMittal needed a solution that would work just as effectively
for iron ore as for coking coal and any other raw material.”
Currently, the TwisterTrac AC210 and Terex Finlay 683 Supertrak
are being used to crush and screen metallurgical coke from 30 mm
to minus 6 mm, the same specifications originally required for the
iron ore stockpiles, but just as effective in the refinement of a different product.
Rolf Woltge, Commodity Manager at ArcelorMittal, agrees, “Last
year we were sitting with vast stockpiles of lump iron ore while
facing a shortage of fine iron ore, hence the purchase of the crushing
and screening plant to help us create finer ore. Lately, the situation
has changed countrywide and our stockpiles of lump iron ore have
been depleted, so although we haven’t used the plant to refine iron
ore, it has worked just as effectively in the crushing and screening of
metallurgical coke.”

1

CONSULTANTS TACKLE ENERGY ISSUES AT
UNIVERSITIES

1

The TwisterTrac AC210 and Terex Finlay 683 Supertrak are

being used to crush and screen metallurgical coke effectively

“The demand for recycling of waste and stockpiled material is
generally growing,” states Govender and Pilot Crushtec is well situated to offer flexible and cost-effective solutions that are already lowering production costs in some of the toughest industries in Africa.
INFO
Nicolan Govender
National Sales Manager
Pilot Crushtec
011 842 5600
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The reality of increased energy costs is beginning to dawn, not
only among the general public, but also in every public institution that
uses energy in order to conduct its business.
With government funding to universities being around 40% of
their total income on average, financial pressures on these institutions
are expected to escalate in future.
How to mitigate the effects of vastly increased energy charges
was the subject of conferences recently hosted by SSI Engineers
& Environmental Consultants in Pretoria and Bellville, attended by
most of the country’s central and northern tertiary educational
institutions or estate managers. “There are several factors that will
soon elevate the operational, maintenance and utility costs of universities from ‘concerned’ to ‘critical’ unless administrators change
their current thinking to one of enlightened energy conservation
and sustainable operations.” So says conference facilitator and SSI
Buildings & Structures group manager, SF van der Linde. These factors include:
NNInternational trends that indicate reduced university funding per
capita in real terms from governments.
NNThe increasing pressure on universities to lower their tuition fees
as more and more students from low-earning households enrol for
higher education.

NN The ability of South Africa to increase its wealth per capita in real terms
and the dependence of our universities on this wealth to supplement
their main sources of income.
Against this background, the conferences dealt with various ways in which
the expected shortfalls in university funding could be addressed by reducing their operational, maintenance and utility costs.
The general lack of maintenance of many public buildings, including
schools and universities, is indicative of priorities that focus on short-term
gains only. A more prudent and long-term approach to operational, maintenance and utility costs is therefore required in order to avoid the eventual
disproportionate cost implications of deferred and neglected maintenance.
“Existing and new buildings must be designed for energy conservation.
Legislation in this regard is already in place and more is expected,” said Van
der Linde.
SSI approaches energy saving in buildings holistically, using an in-house
team of specialists schooled in architecture, quantity surveying, all engineering disciplines, facilities management and environmental management
to optimise integrated design solutions.
SSI speakers pointed out that the bulk of operational costs (30%) are
spent on energy of which air-conditioning is the highest consumer of
electricity, making it an obvious place to start with energy-saving measures. Managing maximum electrical demand is an easy cost-saver – as the
maximum demand tariff varies according to time of use, a change in habits
and corresponding maximum demand can result in substantial savings.
Although they are seldom considered, electronics consume more
energy than is widely recognised (8%), yet electronic interventions in
building management can lead to substantial cost savings.

Passive design measures for new and existing buildings can, say
SSI, substantially reduce energy consumption. Any extra capitalexpenditure payback periods will be drastically reduced because
of Eskom tariff increases, meaning that payback periods could be
reduced to between two to five years in some instances.
Water could be the next crisis and the population is already
being “primed” to expect substantial cost increases and potential
shortages as water is an extremely scarce resource in South Africa.
Using “grey” water, using water more sparingly and managing leaky
reticulation saves money and saves energy in hot water heating
systems.
While the financial impact of sensitive environmental design
measures is low, their longer term benefits are probably the highest.
More stringent legislation will be applicable in future.
SSI acquainted conference goers with more than 30 energy and
cost-saving interventions, ranging from inexpensive measures such
as account structure negotiations to incentive and monitoring programmes, as well as making maximum use of daylight. More capitalextensive measures, such as photovoltaic cells and wind generation,
geothermal cooling and solar and absorption chillers, were also
discussed and it was explained that each intervention has its own
unique applications and should be applied where appropriate.
Human awareness was considered key because inexpensive and
substantial savings can be attained by simply changing behaviour,
habits and our attitude towards energy conservation.
SSI has produced an A2-sized wall chart depicting 30 effective
energy-saving measures that can be employed to make an impact
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1

1

A2 wall chart depicting 30 effective energy-saving measures, produced

by SSI and available free of charge (see text for contact details)

on energy consumption in public buildings, starting with the least
expensive, through to more sophisticated solutions. This is available
free of charge by contacting Duif Boshoff at 012 367 5800.
INFO
Charlene Lamb
Communications Manager
011 798 6000
charlenel@ssi.co.za

TALISMAN PLANT & TOOL HIRE
EXPANDS WITH THREE NEW STORES
Last year Talisman Franchise Operations made a decision
to provide maximised service delivery for its customer base. Since
January 2010, three new strategically situated stores have been
opened to support this initiative.

Musina store fills a needy gap
Talisman Plant & Tool Hire’s Musina, Limpopo, franchise will provide
the local community and contractors with access to the benefits of a
national small plant franchise network. According to co-owner Shawn
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Martins, this was a strategic move as Talisman’s closest franchise is
the one at Makhado (Louis Trichardt), some 100 km away.
“After consultation with the Polokwane (Pietersburg) and
Makhado (Louis Trichardt) store owners, we decided to form a joint
venture to open the Talisman Musina store,” Martins said. “This store
will now fulfil the needs of the town’s building, civils, mining and DIY
customers.”
“We will carry the standard range of Talisman Plant & Tool Hire
equipment. Also, this store will be the first one in Limpopo province
to have a screed beam for hire. Interestingly, this store carries more
stock than Talisman Polokwane did when it opened seven years ago,”
Martins said.
“This is a tightly knit community and we are not trying to change
the way things are done. We have taken the approach of community
involvement and will provide the community with the equipment
required for any conceivable project. In fact, if we find that a particular store in Limpopo’s Talisman stable needs a niche item, we will
simply cross-hire between the stores in order to meet all customer
needs,” Martins said.

KwaZulu-Natal offering rounded out with Durban Central
store
Talisman Plant & Tool Hire now has a firm presence in KwaZulu-Natal
with the recent opening of its Durban Central franchise. Adding to
the other five operations in the province, the Durban Central facility
fills a gap in the market.
The owners of the franchise positions in the Durban area joined
forces for this project: Ernest and Jona Jonck who own the Durban
South franchise; Brendan and Sonja Ferrar, owners of Talisman
Umhlanga; and Andrew Cox and Kevin Mackridge, owners of the
Ballito and Pinetown franchises.

“We decided to launch the new store based on two factors. First,
we had identified the need for a reputable small plant company based
in the city centre. Secondly, transporting plant into the city centre was
becoming problematic due to the extensive rehabilitation programme
the CBD is currently undergoing,” Cox explained. “We will now be
able to supply plant directly to the numerous restoration and renewal
projects within the CBD.”
The newly revamped 150 m2 store, with ample parking, is readily accessible to customers from both the M4 Freeway southbound and Victoria
Embankment.

Combining synergistic offerings in Wadeville

1

Allan Perry and Morné Venter at the Wadeville

branch of Talisman Plant & Tool Hire
1

Joint owners of Wadeville Mica Warehouse – Allan Perry, Morné and
Idrienne Venter, Leonard Perry and Mark Askew – often received requests
from their building contractor, DIY, hardware and home improvement
customers for small plant and tools to rent.
“The decision to align ourselves with Talisman was taken for a number
of reasons, not least of which is the fact that it has a remarkable franchise
business model which fits in perfectly with our current Mica store operations and philosophies,” said Morné Venter.
The new Talisman Wadeville store is situated on the premises of Mica
Warehouse in the centre of the Wadeville Alrode Industrial Corridor. “We
have allocated 110 m2 of floor space and a display area within the Mica
store to our Talisman Plant & Tool Hire store. A separate washbay and fully
equipped workshop are situated in an adjacent building,” Venter said.
INFO
Hannecke Jooste
Office, Brand & Project Manager
Talisman Franchise Operations (Pty) Ltd
012 653 7995
hannecke@talisman.co.za
Musina
3 Frost Street, 015 534 0788, musina@talisman.co.za
Durban Central
67 Winder Street, 031 332 9216, durbancentral@talisman.co.za
Wadeville
295 Dekema Road, 011 902 4187, wadeville@talisman.co.za
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SAICE AND PROFESSIONAL NEWS

Want to get ahead? Get registered!
As an engineering graduate, you
have cleared the first hurdle – your
degree or diploma. However, that
is only the beginning. As you know,
the long road to ECSA registration
still lies ahead – but help is at hand!
To become registered, ECSA
requires that you move from the novice
position of observing projects to assisting,
contributing and eventually taking full
responsibility. Migration to the level of
responsibility is often not easy as those
more experienced in the workplace rarely
have the time to show you the ropes.
The Candidate Academy is there to
help you through this challenging but
vital part of your development, through its
hands-on courses which show you how to
tackle different types of projects or processes, allowing you to return to the workplace and make a meaningful contribution.
By selecting one or more courses that
complement what you are doing in the
workplace, you will accelerate your learning
and progression towards competence and
ultimately professional registration.
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Since the launch of the Candidate
Academy earlier this year, engineering graduates working towards their professional
registration have been streaming in to the
courses, designed to help them learn what
they need to know on the job. The latest
courses – one on transport management
and one on sewer design – are now on offer.

Anyone registered with ECSA as candidate engineer, technologist or technician will gain hugely from this training,
especially candidates who are involved
in transportation engineering and traffic
studies, or who are going to be.
Next course dates: Basic Principles of
Transportation (See Table 1).

BASIC PRINCIPLES OF TRANSPORTATION

INTRODUCTION TO SEWER DESIGN

The Academy’s course on Basic Principles of
Transportation takes two days and covers:
NNthe principles of transport engineering,
focusing on traffic studies and the
impact of increased traffic volumes on
road networks
NNthe basics of lane and access capacity
NNroad network classification
NNimplications and process of expanding
road networks
Using exciting and practical hands-on
methods, experienced engineer Awie van
Zyl will take participants through the
paces of this important discipline.

Another course just added to the
Academy’s offering is the four-day
Introduction to Sewer Design, which will
help you grasp the basics of designing
sewer collection systems in residential
areas, as well as outfall sewers. The areas
it covers also include:
NNIntroduction to on-site sanitation systems
NNDesign guidelines for waterborne sanitation options
NNHydraulic design
NNSewer pipe materials
NNConstruction considerations

Course: Basic Principles of Transportation 

Table 1

Date: 25-26 August 2010

Venue: SAICE National Office, Midrand

Course: Introduction to Sewer Design
Date: 1-4 November 2010

Table 2
Venue: SAICE National Office, Midrand

NNTesting, operation and maintenance
Next course dates: Introduction to Sewer
Design (See Table 2).
See Table 3 alongside for the full range
of courses being offered during the rest of
this year by the Candidate Academy.
INFO
Dawn Hermanus (SAICE)
011 805 5947
dhermanus@saice.org.za
Brenda Lacey-Smith (CESA)
011 463 2022
brenda@cesa.co.za

The Road to Registration – for Candidates

8 September 2010

Johannesburg

CESA Training Venue

08h30 – 16h30

The Road to Registration - for Mentors, Supervisors and HR
This course covers the best ways to transfer skills, prepare a workplace training plan, develop a
portfolio of evidence, and assess professional experience and personal development.
Date to be announced
Midrand
SAICE National Office 08h30 – 16h30
Basic Contract Administration and Quality Control
This course helps to understand the role of all players in civil projects, the supply chain, and the
procurement and tendering process.
23-25 August 2010
Midrand
SAICE National Office 08h30 – 16h30
01-03 November 2010

Comments from delegates who
have been on the Basic Contract
Administration and Quality Assurance
Course so far:

Table 3

This course will help you understand the range of competencies that must be developed for
professional registration and will assist you with planning your experience and developing a
portfolio of evidence.
3 September 2010
East London
Venue to be advised
08h30 – 16h30

East London

Venue to be advised

08h30 – 16h30

Basic Pressure Pipeline Design
The course covers basic pressure pipeline design and first principles in the selection of appropriate
materials and fittings, how to read and interpret pump duty curves, and the construction process.
20-21 September 2010
Durban
Venue to be advised
08h30 – 16h30

 "I have learned so much in three days,

11-12 October 2010

it was definitely worthwhile. Theuns
knows his field very well and has a very
hands-on approach. I would definitely
recommend this course!"
 "An excellent course."
 "A very good course."

Pavement Rehabilitation and Maintenance

04-07 October 2010

East London

Venue to be advised

08h30 – 16h30

Comments from delegates who have
been on the Basic Pressure Pipeline
Design Course so far:

18-21 October 2010

Midrand

SAICE National Office

08h30 – 16h30

08-11 November 2010

Bloemfontein

Venue to be advised

08h30 – 16h30

 "Excellent."
 "It was a good course and refreshed

my memory on some subjects that I
have always dared to attempt like water
hammer and pump design."
 "A lot of information in a short period
of time. Practical examples helped tremendously."

Midrand

SAICE National Office

08h30 – 16h30

This course includes the assessment of road conditions, repair options, materials, equipment,
drainage options and maintenance.
13-16 September 2010
Kimberley
Venue to be advised
08h30 – 16h30

Basic Principles of Transportation
This course covers the principles of transport engineering with specific reference to traffic
studies and the impact of increased traffic volumes on road networks.
25-26 August 2010
Midrand
SAICE National Office 08h30 – 16h30
Introduction to Sewer Design
This course will help graduates to grasp the fundamentals of designing sewer collection systems as well as outfall sewers.
1-4 November 2010
Midrand
SAICE National Office 08h30 – 16h30
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Your career in engineering is just beginning, and you need to focus on the next step:
getting that ECSA registration. Aimless plodding won’t make it happen. You need to
get organised, plan your goals, and get your achievements down in black and white.
Get the Journal Program and Portfolio of Evidence files from the
Candidate Academy and put your career on track.
What you get:
Portfolio of evidence files (Master File and Period File) which have the notes and forms
to track your achievements. They are divided into sections to help you stay organised,
and to safely store the documents and certificates you will later submit to ECSA.

Get organised!
Get registered!

The Candidate Academy Journal Program on
CD and Portfolio of Evidence files will put your
professional development on track – so you
become the best you can be.

Cutting edge software – designed by top engineering educators
for candidates and their mentors will allow you to:
 Choose your goals and outcomes for the year
 Plan what training you want to do
 Record and review your progress
 Manage your assessment reports
 Generate reports and graphs
This information is vital for reviews with your mentor,
for signing off and for filing in your Portfolio of Evidence
files – which will finally be used for your professional
registration, to open doors to your dream career!

For more information email
saice@ally.co.za

Letters

ASTOUNDING FEATS OF CONCRETE POURING
Pictures showing pumped concrete for a
bridge deck drew my attention to the article
by AfriSam in the June 2010 edition of Civil
Engineering. I duly read through the article and
noticed the proud claim that, “The 460 m³ concrete pour at the Nellmapius Bridge centre span
deck was completed in an astounding 13 hours.”
As a young engineer with VKE doing my
stint on site in 1968 as Resident Engineer, I was
involved in an even more astounding feat. The
project was the construction of the Simon van
der Stel Freeway through Constantia, Cape
Town. The first major structures undertaken
by the contractor, Savage & Lovemore, were
the twin bridges carrying the freeway over
the Wynberg-Constantia main road. After
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completion of the substructures the first deck
to be constructed was for the northbound
carriageway. The deck is a plain reinforced
concrete slab. The designer was Ian Strickland,
who later became a president of SAACE [now
CESA, i.e. Consulting Engineers South Africa, Ed.].
The volume of concrete required for the deck
was 880 yd³ (i.e. 735 m³). The pour was done
using initially five cranes and the whole of
the Ready Mix fleet. As placing progressed, so
cranes and Ready Mix trucks were taken out
of commission. The pour started very early
in the morning just as it was beginning to
get light. The last wood float finishing to the
surface of the deck was completed in 10 hours.
If I remember correctly, it was the largest
single pour to have been undertaken at that

time. This feat was eclipsed some time later
when pumped concrete became viable. The
southbound deck was cast some weeks later.
It required only 670 m³. Again work was started
at first light and was completed in just over
eight hours.
Tony Murray, who is well known to the
readers of Civil Engineering for his articles on
our heritage, and who was a classmate of mine
at UCT, may remember the occasion as it was
at about the time he was appointed assistant
civil engineer with the Divisional Council of the
Cape in their Constantia regional office.
Paul van der Merwe
PrEng Retired
fpcl.vdm@gmail.com

ECONOMICS OF LABOUR-ENHANCED AND/
OR LABOUR-INTENSIVE CONSTRUCTION OF
ROAD PAVEMENT STRUCTURES
Reply by Etienne de Villiers to the three letters
published in the June 2010 edition of Civil
Engineering (pp 86-89), which had been
written in response to his original letter published in the March 2010 edition (p 77).
Roads are so much an engine of growth, that
making economically justified expenditures to
ensure their continued serviceability, deserves
priority attention in government spending.
With restricted funds the “how” becomes a
challenge facing policy makers and the engineering fraternity alike, whilst always striving
for excellence in the profession.
The first objective of my letter was to
portray the short and long-term need for
rather training the high percentage of literate
unemployed youth in South Africa to help
build our future, and to focus on conventional
operational units equipped to build/rehabilitate roads more productively using conventional techniques rather than labour-intensive
methodology, thus creating the trained
resource and necessary capacity this country
requires to address the R72 billion backlog in
road rehabilitation.
The second objective was a plea for pavement structures of quality and the desirability
of uniformity to better facilitate long-term
maintenance and rehabilitation/upgrade
requirements.
Since the 2003 announcement of EPWP,
various authorities, consultants and contractors have been involved in the implementation
of concepts involving more labour-intensive
methodology.
I am saddened by the lack of response
on “lessons learnt” using labour-intensive road
construction methodology (LIC) over the past
seven years. Fortunately some are prepared to
share their experiences. I, for example, received a
number of phone calls from experts in the field
of road engineering who came out in full support of the thoughts I had expressed in my letter.
This requested feedback on quality assessed and
achieved (including riding quality which severely
impacts on road user costs), as well as performance to date, is so essential to prevent the same
mistakes from being propagated.
There is a place for LIC, but in my opinion
it should be restricted to the level of urban
local residential streets as defined in draft UTG
7 for “Locals” (running speed 20-40 km/h) and
“Collectors” (running speed 30-70 km/h).
Thus Government should create/maintain jobs by making funds available to construct, upgrade or rehabilitate roads/streets,

using appropriate technology (conventional
or LIC) as dictated by the different needs
for the different category roads and streets,
and as appropriately advised by suitably
qualified and registered experts from the
engineering fraternity.
I would thus urge SAICE members to step
forward and share their experiences on the
issues raised, which all have long-term consequences. As professionals we are ethically
bound to provide an honest assessment in
order to promote excellence and offer appropriate guidance to the policy makers.

performance. Thus labour intensive construction for gravel roads should be limited to local
streets with limited traffic and very low operational speeds.

LETTER 3
I am fully appreciative of the good intentions
of the EPWP programme. I also applaud the efforts being made to develop labour-intensive
methodology for the appropriate application.
The signatories to this letter(Adrian Bergh,
Alex McKay and Johan Wigget) state the following with regard to EPWP:

LETTER 1

“The type of work was directed specifically to

Dr Graham Ross, based on inter alia his vast
practical experience on gravel roads, again
emphasised the use of conventional road
building methods to achieve uniformity even
on gravel roads.
And, yes, he underscores my viewpoint of
the need to look at the bigger picture.
With the major road systems (whether national, provincial or local) falling into disrepair,
the emphasis should rather be on the use of
conventional road plant to tackle this immense
task in the most productive and costeffective manner.

township infrastructure, namely access roads and

LETTER 2
I am glad that Mr Kingdon touched on the
very important issue of alerting the public,
and more specifically the politicians, that
the roads construction industry is not one
of raw unskilled labour that can be gathered
and shed on demand. Yet, lack of preplanning and availlable funds after Soccer 2010 is
already resulting in a reported loss of 70 000
jobs in the civil engineering industry. These
represent trained construction workers.
Even the skills developed through the EPWP
programme are mostly lost to the construction industry, since the jobs created are only
temporary in nature, and the cost of training
therefore largely nullified!
The following are my thoughts on
regravelling by hand:
With the introduction of the Gravel Road
Management System in the old Cape Province
in 1989, research findings and further experimental work had identified various parameters
impacting on operational and long-term performance of gravel roads. This more than often
required blending from two different sources
to obtain optimum performance.
In order to assure uniformity of such
blends, I cannot see this being achieved
without the correct application of the road
grader. Gravel has become a scarce and costly
commodity, which justifies optimisation of

streets.”

My main concern stems from the fact that
politicians and heads of other road departments (often not even professionally qualified)
are unfortunately taking this a step further
by introducing the concepts to, for example,
the provincial road network where a totally
different traffic scenario and operational conditions apply.
This concern is further amplified by a statement by the authors of a best-practice manual
prepared for the Gauteng Department of
Public Transport, Roads and Works, namely Job
creation, skills development and empowerment
in road construction, rehabilitation and maintenance (Draft May 2008), where they venture
the following statement:
“However in the past few years, developments
in appropriate labour-intensive technologies,
labour optimisation and project management
techniques have improved significantly to a
point where it is now possible to integrate labour
as a critical and measurable component for the
whole of the construction sector. Consequently,
the Gauteng Department of Public Transport,
Roads and Works (GDPTRW) have developed this
manual as a best-practice guideline for the formal
and emerging construction sector to promote
sustainable job creation and empowerment in
the planning and execution of all road construction, rehabilitation and maintenance projects.
Recommendations on the use of appropriate
labour-intensive techniques are also provided
to ensure that the labour content of all projects is
increased and optimised without adversely affecting
the cost and quality of projects. The manual is
primarily intended to provide guidance to Road
Authorities and their Consultant.”

This viewpoint in all probability reflects
a subjective view of the authors, since the
opposite was experienced when a group of
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learned gentlemen from the Western Cape
visited numerous LIC projects in the northern
provinces during 2007. Based on discussions
with local officials, experiencing the riding
quality being achieved, and their own visual
observations, they wisely decided to revert
back to conventional methods of constructing
basecourse and sealwork (Cape seal in itself
already having a high labour content involving
slurry operations) for LIC projects in the planning phase, at the time.
An example in the Western Cape of going
the full hog with labour-intensive construction
can be found on the road to Eendekuil (MR
536), extending from the intersection along
the N7, located approximately 25 km north of
Piketberg. A large information sign advertising
this labour-intensive disaster was erected at
the said intersection.
Riding quality IRI (m/km) as measured
yielded a ninety percentile value of 8,24, which
according to TRH22 Figure 6.2 equates to
“rough unpaved roads”, and already in a poor
condition.The impact of poor riding quality on
road user costs seems to have been ignored!
This attempt may have been part of an
experiment by the provincial authorities, but
hopefully the lessons learnt will prevent such
practice from being further continued on the
provincial road network. Otherwise the taxpayer should put a stop to it! It will be useful
to the engineering fraternity to read about the
inherent problems experienced in a case study
report!
The type of statement appearing in the
said manual, contrary to other reported feedback, warrants a country-wide survey of the
true performance to date of all labour-intensive
projects (roads and structures alike) as recommended in my original letter.
This type of statement, if endorsed by
other road authorities, will decidedly put the
pavement engineer confronted with the challenge of rehabilitating our vast failing network
with the best possible technology, in shackles!
(Do as you are told or no more work!)
Notably, roads carrying high volumes of
heavy vehicles (consider the increase in tyre/
pavement contact stress due to the switch to
radial-ply truck tyres) demand the application
of more sophisticated technology, not less.
Also, the very same Gautrans manual
states:
“An aspect that must not be underrated in the
pavement design is the determination of the

Hence, the underestimation of the traffic for
projects of this nature should be avoided at all
costs. Traffic estimation on rehabilitation projects
tends to be more conventional and accurate.”

Thus implementation of pavement types
to best accommodate LIC will tend to be less
accommodating to upgrading, and again puts
LIC application into the lower category road/
street, as originally intended with EPWP projects.
As for the UTRCP (Ultra-thin Reinforced
Concrete Pavement), I have the following further comments:
Concrete pavements using labour-intensive methods were implemented in the 1940s
on some roads in the old Cape Province, such
as Michell’s Pass, using 100 mm unreinforced
concrete with non-doweled joints at the time.
A technical description of the construction
and widening of the pass, and particularly
a detailed description including pictures of
the labour-intensive construction of the concrete slabs, and attention to the underlying
supporting layers, were reported by HJM
Williamson in Minutes of Proceedings, SAICE,
Vol 46,1948:88-118;147-163;221-223;282-298.
With improved designs and technology,
continuously reinforced concrete road slabs
could be used as a labour-intensive option on
lower order roads performing at lower operational speeds.
My concern with the 50 mm and 75 mm
UTRCP using typically 30 MPa concrete, relates to locating reinforcement accurately to
ensure the same cover to steel throughout
(tolerance within practical limits to be
added), and the actual cover provided within
the aggressive environment present. The
surface texturing will also further reduce
such effective cover.
COLTO Table 6306/1 for SEVERE conditions
of exposure (hard rain and alternately wet and
dry conditions, for instance), requires 45 mm
minimum cover for Class 30 concrete and
35 mm for Class 50 concrete. This is unattainable with these slab thicknesses and concrete
classes. The UTRCP implemented in the States
typically used 120 MPa concrete strength.
As a former Bridge Design Engineer of
the old Cape Province, I have seen enough of
durability problems due to lack of, or variability
in concrete cover associated with poor steel
fixing techniques! It would be of interest to
randomly assess, with the use of a cover meter,
the actual cover to steel obtained on the
UTRCPs constructed to date.

design traffic. There is no doubt that improvement
of a road from unsealed to sealed standard attracts

Etienne M de Villiers Pr Eng

significant traffic which, inter alia, soon necessitates

Semi-retired roads engineer

upgrading of the pavement and realignment.
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divvies@iafrica.com

Obituary
Ivor Poswell
Ivor Poswell, one of the great characters among civil engineers in the Cape,
passed away suddenly on 21 December
2009 at the age of 74.
Ivor's grandfather emigrated from
Lithuania to South Africa in 1904,
followed by his grandmother and father in 1910. His mother came from
Manchester, which accounts for Ivor being
an ardent and lifelong fan of Manchester
United. The family owned an outfitters
shop in Main Road, Wynberg, and it must
have come as a shock to them when, as a
schoolboy, Ivor announced that he did not
intend to join the family business, but was
going to become a civil engineer.
He interrupted his studies to serve
in the Israeli army during the Suez crisis
in 1956. He told how his mind was
broadened through mixing with the wide
variety of people of Jewish faith, but from
different backgrounds and ethnic groupings, that came together in this conflict.
Typically, he formed a cricket team with
compatriots from India (he did not say
who the opponents were!).
On graduating he joined the Cape
Provincial Roads Department with his
classmate Ralph Behm, where they designed bridges in working hours and in

their spare time were passionately involved
in motor sport. The two of them took part
in rallies and racing and on a number of
occasions Ivor was the Western Province
champion navigator. He was also an
enthusiastic administrator and made
a significant input to the design of the
Killarney racetrack. In later life he took to
golf and spent many a long day practising
and playing at Mowbray Golf Club.
When his father died he took a sabbatical from engineering and spent three years
"minding the store" while his youngest
brother Gerald – now a director of Jeffares
and Green – completed his studies.
Returning to the profession he
gained valuable experience with a small
contractor before joining the consulting

practice of Hill Kaplan Scott (now Arcus
Gibb) where he spent 27 years on a variety of projects – his versatility was a
great asset. One of his noted strengths
was his ability to mentor, and many
young engineers developed under his
guidance. On retiring he became a keen
member of the panel which conducts interviews for professional registration. He
prepared meticulously, but the length of
the interview could vary – rather longer
than usual if he had an item or two of
wisdom to pass on, or right on time if he
had a golf date!
He was a keen gardener under the
watchful eye of his wife Lisa, whom
he married in 1970. As a spectator he
was an informed observer of all major
sports, but in particular followed his
beloved Manchester United with fervor.
The pub in his home, the "Ivor Arms",
was decked out with a wealth of ManU
and other memorabilia, and many an
entertaining story was the outcome. He
read extensively and had well-informed
insights into varied topical and often
unusual subjects.
A kind, caring and entertaining
person, Ivor will be sorely missed by his
many friends.
Tony Murray
asmurray@iafrica.com
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Date

Event and CPD
validation number

Presenters

Contact details

23 – 24 August 2010 Richards Bay
26 – 27 August 2010 Nelspruit
02 – 03 September 2010 Polokwane
06 – 07 September Gauteng
16 – 17 September Mmabatho
20 – 21 September 2010 Upington

General Conditions of Contract
for Construction Works, Second
Edition, 2010

Willie Claassen

Dawn Hermanus
dhermanus@saice.org.za
OR
Sharon Mugeri
cpd.sharon@saice.org.za

10 August Johannesburg
21 September East London

Reinforced Concrete
SAICEstr09/00432/11

Greg Parrott

Sharon Mugeri
cpd.sharon@saice.org.za

11 August Johannesburg
22 September East London

Structural Steel Design Code to
SANS 10162: 1-2005
SAICEstr09/00513/12

Greg Parrott

Sharon Mugeri
cpd.sharon@saice.org.za

07 – 08 September Durban
12 – 13 October Cape Town

Handling Projects in a Consulting
Engineer's Practice
SAICEproj08/00404/11

Wolf Weidemann

Dawn Hermanus
dhermanus@saice.org.za

09 – 10 September Durban
14 – 15 October Cape Town
17 – 18 November Johannesburg

Business Finances for Built
Environment Professionals
SAICEfin08/00405/11

Wolf Weidemann

Dawn Hermanus
dhermanus@saice.org.za

13 September Pietermaritzburg
23 November Johannesburg

Bridge Maintenance
SAICErail09/00495/12

Ed Elton

Dawn Hermanus
dhermanus@saice.org.za

14 – 15 September Pietermaritzburg
24 – 25 November Johannesburg

Basics of Track Engineering
SAICErail09/00496/12

Ed Elton

Dawn Hermanus
dhermanus@saice.org.za

07 – 08 October Midrand
01 – 03 December Midrand

Practical Geometric Design
SAICE/TR07/00139/09

Tom McKune

Dawn Hermanus
dhermanus@saice.org.za
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For more information on courses, venues and course outlines please visit http://www.civils.org.za/courses.html or contact cpd.sharon@saice.org.za

Important new structural design standards (SANS 10160 Series) published
The recently published SANS 10160-2010
Series (Basis of structural design and actions for
buildings and industrial structures, and consisting
of Parts 1 to 8) will serve as a new standard for
the general principles for the structural design
of buildings and similar industrial structures,
and the actions (loads) to be considered. This
series of standards will replace SANS 10160-1989
(amended in 1993), which served as the South
African Loading Code for structural design for
more than two decades.
Prof Peter Dunaiski, who chairs committee
SC 59 I, Basis for the design of structures, and
who played a key role in revising these standards, comments on them as follows: ”The
main features of SANS 10160-2010 are maintenance of consistency with present practice,
modernisation of requirements and procedures, and provision for extending the scope
of design conditions and loads.
“Models for loading have been substantially upgraded and modernised, compared
with SANS 10160-1989. These include loading
due to various uses of the building, wind loads,
seismic loads and crane loads on industrial
buildings. Extensions include a more elaborate
scheme of design situations to be considered,
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consistent treatment of structural and geotechnical foundation design, thermal loads,
and provisions for structures under execution
or construction.
“Notwithstanding the major improvements that have been made in the new
standard, sufficient consistency with existing
practice is maintained for the standard to be
used together with the existing materialsbased structural design standards for concrete,
steel, timber and masonry structures. However,
SANS 10160-2010 provides a platform for a
new generation of materials-based standards,
in which the elaborate design basis will be
further implemented.
“Although SANS 10160-2010 was developed
specifically for South African conditions and
structural engineering practice, it has benefited
substantially from the Eurocode standard for
structural design which is currently being
implemented among European member states.
Sufficient consistency with the Eurocode has
been maintained for the South African national
standard to be considered as a specific application of the Eurocode outside Europe.
“As a result, this aspect of South African
structural engineering practice can be regarded

as not only on a par with international practice,
but also as fully harmonised with it. Such harmonisation will further enhance the work and
standing of South African engineers in the international arena,” concludes Prof Dunaiski.

For further information on these standards:
Solly Peter
Manager: Construction Standards, SABS
012 428 6175
peterm@sabs.co.za
Chris Meyer
Standards Communicator, SABS
012 428 6732
meyercm@sabs.co.za

To purchase the standards:
Standards Sales at the SABS
012 428 6883
sales@sabs.co.za
The standard can also be downloaded
directly from the secure standards webstore
at the following address, on entry of a credit
card number: http://www.sabs.co.za/index.
php?page=standardspurchase

