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Stefanutti Stocks Civils for technically challenging projects 2

oN thE CoVEr
Stefanutti Stocks Civils, a division of 
Stefanutti Stocks (Pty) Ltd, are proud of 
their heritage in constructing reinforced 
concrete structures in the mining, 
infrastructure, water and industrial 
sectors throughout southern Africa. Two 
such challenging projects are the R21 
link bridge over the N1 in Pretoria and 
the rehabilitation of the Bospoort Dam
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the rehabilitation of the Bospoort dam
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Some 18 monthS down the line, 
the rehabilitation of the Bospoort dam 
for client dwA (department of water 
Affairs) is complete. the Bospoort 
dam is located on the hex River in 
the north west Province, approxi-
mately 15 km to the north-east of the 
Rustenburg dam. It is dedicated to the 
supply of primary water to the mu-
nicipality of Rustenburg. the dam has 
been rehabilitated in line with safety 
requirements as part of the dwA’s Dam 
Safety Rehabilitation Programme.

design work and supervision for the 
project was conducted by a joint venture 
of Goba and ARQ. major work was re-
quired at Bospoort, a Category III dam, 
where significantly inadequate spillway 
capacities were evident. the unreli-
able gated spillway was replaced with a 
reinforced concrete labyrinth, while an 
additional new spillway was also con-
structed in a saddle on the right f lank. 
to increase the marginal stability of 
the existing concrete gravity structure, 
buttresses were incorporated into the 

labyrinth construction. As the existing 
embankments also required significant 
rehabilitation, the necessary repairs 
were incorporated in the raising design, 
providing a cost-efficient solution.

The construction work was carried 
out by Stefanutti Stocks Civils, Stefanutti 
Stocks Geotechnical and Stefanutti Stocks 
earthworks, all divisions of Stefanutti 
Stocks (Pty) Ltd. The construction work in-
cluded the removal of the existing spillway 
gates, the demolition of the dam spillway 
crest, non-overspill crest (noC), piers, 
decks, slabs and retaining walls. The demo-
lition work was a critical operation, and 
had to be peformed with extreme caution 
to ensure that the existing post tension 
cables of the dam were not damaged.

whilst work was under way, it 
was imperative to control the water 
level of the dam in order to construct 
80% of the work. this had to be done 
without limiting the water supply to 
the Bospoort water works and the 
community downstream of the dam. 
Construction works were carried out in 

a sensitive environment, necessitating 
appropriate care from the site team.

A total of 15 000 m³ of concrete 
was placed on the dam wall during 
the reconstruction operation, which 
included the reconstruction of labyrinth 
walls, buttresses, outlet works, noC 
and auxiliary spillway, with most of the 
work taking place 26 m above ground. 
A total of 75 000 m³ of mostly rock was 
excavated for the new concrete saddle 
spillway some 75 m long, for which cur-
tain grouting was required as well.  

three saddle embankments were 
reconstructed, and a new stabilised toe 
on the upstream side of the structure 
was formed through the dumping of 
material to approximately one third of 
the height of the structure. new rip-rap 
protection was bedded on the upstream 

1  Construction work taking place during the 

rehabilitation of the Bospoort Dam
2  Evening descends on the team constructing 

buttresses and labyrinth spillways at the 

Bospoort Dam

the rehabilitation of the Bospoort dam
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face to replace the existing protection, 
while a new gravel protection layer was 
installed on the downstream face.

The rehabilitation of large structures, 
such as dams, provides civil engineers 
with tremendous satisfaction when 
these structures are restored to beyond 
their former glory. This was particularly 
evident when the project team members 
were rewarded for their efforts with an 
overspill of the new spillway before the 
end of the construction phase.  

dam building remains one of those 
special things that civil engineers do!

 INFO

Shaun Butler (Stefanutti Stocks Civils) 

Shaun.Butler@stefstocks.com 

David Cameron-Ellis (ARQ) 

david@arq.co.za
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3  An aerial view of the Bospoort Dam 

in the Hex River north of Rustenburg 

in the North West Province
4  The project team’s ulitmate reward – to see 

the newly rehabilitated Bospoort Dam spillway 

in action prior to the end of the project
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J O I N T  S T R U C T U R A L  D I V I S I O N

Spencer Erling 
JSD chairman 2008/9 
spencer@saisc.co.za

Chairman's report  
on JSD 2009 activities
dIVISIoN ChAIrMAN AppoINtEd  
to thE IStructE CouNCIl
In the previous report we informed mem-
bers that the division chairmen were to be 
included in the IStructe Council. hence 
I attended three Council meetings in 
London. There is absolutely no doubt that 
this concept has improved communica-
tion and cooperation between London 
and the JSd.

Some of the issues that require 
reporting back from Council are the fol-
lowing:

the recession in the UK is having a  N

profound influence on the finances 
available to Istructe. numerous belt-
tightening steps have been taken and 
if everything goes according to plan 
a small loss or break-even situation 
should be achieved for the 2009 fi-
nancial year. to this end the JSd did 
not call up the funding budgeted for 
us for 2009. we have accordingly 
dug into our savings but I am sure 
we all agree that a financially strong 
Institution is vital for the future of 
structural engineers.
the new Ceo of IStructe, martin  N

Powell, took up his post towards 
the end of February 2009. he ar-
rived to find the tough international 
financial situation having its effects 
on IStructe. he has made numerous 

changes which I am sure will bode 
well for the future.
Stuart Kitching, long-serving company  N

secretary has now retired. his place 
was taken by dr Sue doran. Sue’s posi-
tion as technical director was filled by 
Sarah Fray.
the Institution is now aware that it is  N

an international organisation based 
in the UK. Rob Young has been the 
driving force behind an “international 
interest group meeting” (held before 
Council meetings). this gathering is 
still on an informal basis, but their 
discussions and suggestions do go 
forward to the executive Board for 
consideration and action. this should 
benefit the non-UK membership in 
the future.
I have joined the Institution’s Standing  N

Committee on Implementation of 
eurocodes as a corresponding member 
(every division has been asked to 
provide one such member). In this 
way we will keep up to date with de-
velopments at the Institution in this 
regard. The relevant findings will be 
forwarded to the interested “material” 
working groups.
Any JSd member who would like  N

to become involved in any of the 
IStructe committees or interest 
groups as a corresponding member 

should contact the Chairman or 
Secretary. the information about 
these groups is also on the IStructe 
website (www.istructe.org).

tuESdAY AFtErNooN tEChNICAl tAlkS
The tuesday afternoon technical talks 
continue to be well attended. The talks 
are worth 0.15 CPd points for attendees. 
typically between 40 and 90 structural 
engineers regularly attend. we look for-
ward to more and more new faces each 
month. John duncan is doing a sterling 
job organising these talks. Please con-
tact him if you have any suggestions for 
topics or speakers (011 463 1706 – 
 john.duncan@xsteel.co.za).  

JSd ACtIVItIES rEGArdING  
proFESSIoNAl StAtuS
Unfortunately the Idoew proposals 
submitted to the SA Council for the Built 
environment have been rejected. we hope 
that agreement on this document can still 
be reached. 

nevertheless, the important work of 
getting a Code of Practice written con-
tinues and Rob Young is still chairman of 
the drafting committee of the Structural 
Code of Practice through the auspices of 
eCSA. This has been written in parallel 
with the Geotechnical Code of Practice. 
The two documents are very similar with 
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regard to background and conceptual 
issues, the structure of the documents, 
chapters, and numbering. In this regard 
I quote from Rob Young’s most recent 
report to the JSd committee:

“A Steering Committee meeting was 
held at eCSA offices on Thursday 22-10-09 
to review and discuss the Structural 
engineering and Geotechnical engineering 
Codes of Practice as drafted to date. The 
principle and formatting of the documents 
was approved in general, but with certain 
reservations. There is an overall hold on 
final approval, due to the ‘Identification of 
engineering work’ document (to which 
our Code refers as starting point) not 
having been accepted yet.”

As previously reported I truly believe 
that once the process is completed our 
efforts will go a long way to uplift our 
structural engineering profession to levels 
commensurate with the risks we take and 
the life-saving role we play. 

thE FuturE oF thE  
“proFESSIoNAl CouNCIlS”
The minister of the department of 
Public works has withdrawn the new 
SA Council for the Built environment 
legislation. It is not clear what the future 
of the legislation will be. 

SANS 10400 dEFINItIoN 
oF CoMpEtENt pErSoN
Ron watermeyer and Victor Booth con-
tinue to represent JSd interests on the 
S59 technical committee involved with 
(amongst other issues) the updated version 
of the national Building Regulations and 

their interpretation. Ron no longer chairs 
the committee. At this point in time it ap-
pears as if certain parties wish to review 
the definition of competent person. This 
has resulted in a possible total review of 
much work that was previously thought to 
have been completed. The timetable for the 
release of the new document is unknown.

JSd FINANCES
Following the continued tremendous 
financial support in the form of sponsor-
ships from the following companies, the 
JSd finances are in good shape:
Arup Cadex 
Jones and wagener mackenzie mackie 
Roymec Semane
SLR tony Smith Assts 
UwP
we are not a financial burden on London, 
and have also been able to get some in-
come from the sale of damaged Istructe 
books.

YouNG pErSoNS ACtIVItIES
In line with IStructe and SAICe the JSd 
has made a move to involve younger 
engineers in our activities. to this end 
Frederica herbert from KZn has become 
a member of the committee. Frederica is 
trying to set up some activities and a se-
ries of lectures for young engineers in the 
durban area.

oN thE lIGhtEr SIdE
the annual banquet was, as usual, 
superbly organised by Steve and Pat 
mackie, and was once again held at the 
Johannesburg Country Club. It was 

attended by about 120 members and 
their guests. Light entertainment by 
way of music from  violinist Christina 
Rodrigues made for a relaxing and en-
tertaining evening.

thE WAY ForWArd
tony Aimer has now taken over as new 
JSd chairman and we wish him every 
success for his two-year reign. most of 
the issues under discussion are ongoing, 
but I am sure tony has some particular 
items that he will be driving. Please be 
reminded that the JSd represents you 
and you are most welcome to attend 
any of our meetings if you have an issue 
to discuss or if you are just interested 
in joining our activities. Feel free to 
contact tony Aimer (011 793 5968 – 
taimer@zanet.co.za) or Steve mackie 
(011 678 1759 – stevemackie@icon.co.za) 
in this regard.

thANk You
I would like to thank all members of 
my committee for their interest, sup-
port and hard work over the past year. 
to Rob, mick and tony thanks for all 
the travelling effort to attend the meet-
ings. In particular my grateful thanks 
to Steve mackie for all the hard work 
that goes into performing his secretarial 
duties, but especially to him and Pat 
for the great show they put on for the 
banquet. thanks to Victor Booth and 
his bookkeeper for getting our financial 
reporting into shape. And thanks to 
tony Aimer for his close cooperation 
during the year. 
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First international conference dedicated to  
mining structures a great success
THE WoRlD-RECogNisED standard for 
mining structures, sANs 10208, was put 
under the spotlight at a special seminar 
which was the forerunner to the southern 
African institute of steel Construction’s 
(sAisC) conference on ‘structures for Mining 
and Related Materials Handling’. The con-
ference, the first of its kind in the world, 
was held at sun City, south Africa, from 
9 – 12 November 2009. 

sANs 10208 deals with the loading 
conditions and design requirements for 
headgears, sinking stages, conveyances and 
structures associated with shafts.

According to Dr geoff Krige, 
Engineering Manager (structures) at 
Anglo American, and chairperson of the 
sANs 10208 Committee, the standard has 
undergone significant revisions in the past 
eight years. The seminar focused on these 
revisions.

“For historical reasons, the most signifi-
cant changes have been in the area of in-
cline shafts,” says Krige. “While south Africa’s 
expertise has largely been developed on 
gold mines where the reefs are typically very 
steep – 20 to 25 degrees – the burgeoning 

platinum and coal mines are much less 
steep – 12 to 15 degrees – facilitating greater 
use of inclined shafts and conveyances, and 
making the appropriate revisions to and the 
updating of the standard necessary.”  

Krige says there has been significant 
overseas interest in sANs 10208. “The 
Australians are currently looking at adopting 
large portions of it and i hope to visit 
standards Australia soon to ascertain the 
progress on this. The Canadians are using 
the concepts outlined in sANs 10208 quite 
widely and we hear that the Americans are 
also keen on using it.”   

Apart from running the seminar, Krige  
presented two papers at the conference. 
one deals with Anglo American’s speci-
fications for the use of conveyances.  “As 
sANs 10208 deals with the design of con-
veyances and not with how to use them, 
Anglo American has developed detailed 
operational specifications, which i deal 
with in this presentation.”

The other paper concerns loading 
control for big mining machines such as 
stackers and reclaimers. “Anglo American 
has found some gaps between emer-

gency load conditions and what the 
standards specify, and this paper deals 
with these gaps,” Krige says.

Twenty-three papers were presented 
at the conference. Four of the papers were 
by visitors from Australia covering a wide 
range of topics – from a new coal load-out 
terminal at Wiggins island to an interesting 
approach to refurbishing a reclaimer.

The south African speakers were the 
who’s who of engineers specialising in the 
structural design of mining projects. They 
covered almost every aspect of the mining 
industry, such as shaft and conveyance 
design, headgear design, latest methods of 
surveying existing mining structures, and 
many other interesting topics.

The audience unanimously demanded a 
repeat conference in three years’ time, pos-
sibly to be held in Perth or Brisbane.

Copies of the proceedings are available 
from the sAisC.

 INFO

SAISC 

011 726 6111 

info@saisc.co.za
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EXport CAtEGorY 
we South Africans tend to think of 
madagascar as that largish island off 
mozambique that is a great place to 
have a holiday, but Fort dauphin on 
the south-east coast of madagascar is a 

challenging location. So building a state 
of the art dune mining project in this 
backwater where there are no nearby 
port facilities, engineering workshops or 
even a hardware store where one could 
buy simple odds and ends like screw-
drivers clearly necessitated some very 
special planning and logistics for the 
successful completion of the project. 

export discipline and controls 
of an exceptionally high standard 
were indeed on full display at the Rio 
tinto Qmm Ilmenite mine which 
made the project such a worthy 
winner in the export Category.

the bulk of the plant is built on 
pontoons that f loat in man-made lakes 
to enable the dune sand to be pumped 
in slurry form. First line beneficiation 
takes place on the pontoons. the waste 
sand is thus pumped straight back to 
where it came from after separating 
out the minerals. In this instance the 
pontoons were purchased in China but 
the rest of the steelwork and structures 
came from South Africa.

the plant towers above its sur-
roundings to a height of 33 m and is 
achored against severe wind conditions 
by four large winches at its corners, 
which also render it manoeuvrable in 
the extraction pond. the statistics for 
this almost surreal project speak for 
themselves with the plant boasting the 
following material tonnages: pontoon 
mass 1 888 tons, structural steelwork 
1 582 tons, equipment 1 347 tons, mate-
rial and water 2 800 tons – giving the 
plant a total mass of 7 617 tons under 
normal operating conditions.

madagascar has unique fauna and 
flora not found anywhere else, so apart 

S T R U C T U R A L  E N G I N E E R I N G

Spencer Erling 
JSD chairman 2008/9 
spencer@saisc.co.za

Steel Awards 2009
a splendid harvest

The southern African institute of steel Construction receives more 
and more entries for their annual steel awards. With over seventy 

entries received for 2009, new records were once again set

1

1  Rio Tinto QMM ilmenite Project, 

Madagascar – winner of the Export Category
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from the signifant logistic and construc-
tion challenges experienced, great care 
was also taken to protect this area’s sen-
sitive ecology. 

tuBulAr StruCturES CAtEGorY 
For many years now the Association of 
Steel tube and Pipe manufacturers has 
sponsored this award. In our entries this 
year were many of the soccer stadiums, 
almost all of which had large bore tubes 
as main members.

other entries included an indoor 
swimming pool for the Blue down 
suburb in Cape town, a 36 m clear span 
upside-down toblerone profile girder 
over the SciBono science museum, and 
an upmarket ‘Patio warehouse’ store 
for garden/patio furniture, all showing 
off the many ways in which tubes can 
be used both architecturally and for  
engineering.

But it was a ‘chic little number’ built 
over the new Galleria arcade at the 
melrose Arch shopping mall that truly 
stole the judges’ hearts. In any ordinary 
year, without all the special stadium 
structures, this structure would have 
been an incredibly strong contender for 
overall winner.

the project is one of cooperation, 
brain-storming and competence leading 
to this very special result. to start with 
there were no architectural drawings, 
but some think-tank brainstorming 
conceptual ideas grew into this project. 
It started with a ‘fishnet stocking’ con-
cept for the roof (just a portion of the 
curved part), which then developed into 
a structure by playing around with one 
of those expanding hotplate table-top 
savers, knocked into constructable 
panels that would stand up long enough 
to get all the site welding done to turn it 
all into a stable steel structure. 

oh, and by the way, make the whole 
thing go around a corner, and cover it 
with glass. to really make this into the 
exceptional project it is, needed every 
player in the team to pull beyond his 

2

3

4

2  The galleria roof in Melrose 

Arch, Johannesburg – winner of the 

Tubular structures Category
3  The Royal Bafokeng sports Palace 

upgrade, Rustenburg – winner of the 

Technical Excellence Category
4  The ‘room with a view’ reception area 

in gottlieb Distribution Centre – winner of 

the Architectural structures Category
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weight. this project would stand proud 
anywhere in the world. well done! 

tEChNICAl EXCEllENCE CAtEGorY
Upon being interviewed about his 
experience as a Steel Awards judge, 
representing the Institute of Architects, 
hugh Fraser commented, “As an archi-
tect I dream up the projects, but it is 
the engineers who have to make it all 
happen.” Indeed!

to stand out in a category which in-
cluded entries such as the control tower 
at the new King Shaka Airport, which 
was assembled at the base of the tower 
and then strain-jacked up to level, or a 
‘small’ modification to an existing tel-
ecommunication mast to incorporate a 
fan-driven electrical generator, or a new 
jetty in Port elizabeth harbour built on 
and saving some existing piers, you have 
to be very special.

And so it was that the Royal 
Bafokeng Sports Palace (soccer stadium 
et al) upgrade stood out amongst its 
peers. this is an extension to an ex-
isting stadium and I defy anyone who 

did not know the old stadium to identify 
the join line and the new parts.

The upgrade increased the ground 
capacity from 39 000 to 45 000 seats. 
But the really difficult technical parts 
relate to the steelwork at roof level – the 
structural nodes at the top of the coni-
cal-shaped columns which join the roof 
rafters and various bracing systems to-
gether. each of the 32 different nodes has 
seven different 400 mm diameter pipes 
each intersecting in a common centroid. 
The workmanship is superb.

ArChItECturAl StruCturES CAtEGorY
the winner in this category comes as 
no surprise. Architects elphick and 
Proome, who have won three awards in 
the last four years, are up there again 
with a very special office building and 
warehouse for a clothing manufacturer 
in durban. their imaginative use of 
colour, steel and concrete has turned 
this facility into a workplace with an 
ambience par none. 

The judges were unanimous that 
the building housing the offices and 

To stand out in a category which 
included entries such as the control 
tower at the new King Shaka Airport, 
which was assembled at the base 
of the tower and then strain-jacked 
up to level, or a ‘small’ modification 
to an existing telecommunication 
mast to incorporate a fan-driven 
electrical generator, or a new jetty 
in Port Elizabeth harbour built on 
and saving some existing piers, 
you have to be very special



distribution centre for the Gottlieb 
Group was an outstanding illustration 
of the aesthetic use of structural steel in 
the development of industrial buildings. 
“This pioneers a new generation of 
industrial buildings,” they said.

“the first impression when arriving 
at the premises of Gottlieb house is one 
of a structural steel warehouse, situated 
high on the natural hills of KwaZulu-
natal, designed by an architect who 
loves the aesthetic feel of exposed 
steelwork and is great at making it 
work,” the judges said.

The ‘room with a view’ reception is an 
excellent example of exposed steelwork 
complemented by coloured and clear glass 
in diagonal panes. This area also has a 
striking steel staircase, illustrating the 
architect’s appreciation for using the right 
material in the right place. 

the judges stressed that, apart from 
its aesthetic and functional brilliance, 
it was the pioneering use of steel in an 
industrial environment that won this 
project the prize. 

Should other industrial enterprises 
follow the example of the Gottlieb offices 
and distribution centre, the entire aes-
thetic face of South Africa could undergo 
a radical change,” they concluded.

lIGht StEEl FrAME BuIldING CAtEGorY
It has only been three years since the 
introduction of this product to South 
Africa. The industry is now organised, has 
a SAnS code of practice to ensure quality, 
has a vibrant team of contractors who are 
doing much to train and develop skills 
to ensure top quality, good finish, long 
lasting, well insulated and comfortable 
buildings to live in. 

This is an ideal system for building 
in remote places like the mozambique 
coast, the eastern Free State, or even 
more built up locations like durban 
airport, because transport costs are min-
imal compared to traditional materials, 
and waste removal is next to nothing on 
completion of the projects.

In a year when the number of en-
tries in this category grew significantly, 

12  Civil Engineering | March 2010 

6

5  one of the three winning light 

steel frame houses at Breedezicht
6  light steel frame house being erected 

at the Breedezicht Estate in Witsand 

on the garden Route – winner of the 

light steel Frame Building Category 

5
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it was not a single house that stood 
out from the rest, but three houses 
in the same estate – the Breedezicht 
estate in witsand on the Garden 
Route. these houses best epitomise 
everything that is good about the 
system, showing professionalism 
comparable to anywhere in the world. 
Using three totally different levels of 
expense when it comes to the finishes, 
but all displaying the high quality 
of presentation that can be achieved 
with the method, these houses display 
just how f lexible the method can be. 

Breeedezicht clearly demonstrates 
how the Light Steel Frame Building 
system produces homes of exceptional 
strength and solidity whilst affording 
easy, fast and accurate installation. Surely 
this is the way of the future to high-
quality reasonably priced mass produc-
tion housing solutions.

rESIdENtIAl CAtEGorY 
Steel is being used more and more for spe-
cial effect in houses. to make our judges’ 
lives and decision-making just a tad more 

7
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difficult, add to this the incredible loca-
tions of some of these entries. 

So when we have entries in Rooi els, 
God’s window, Sabi Sabi, mkizi reserve, 
Boggomsbaai, and so on, it has to be a 
very special house in natural farmland 
north of Johannesburg to take the cate-
gory award. highveldt house is a superb 
example of what can be done if a big 
budget is available, with an architect of 
great repute and imagination, and who 
pays special attention to detail. This is an 
amazing juxtaposition of steel, timber, 
glass and concrete all set in a white stink-
wood forest.

our judges had one word to describe 
this house: “wow!”

SportS StAdIuM CAtEGorY
As the name tells us we had more than 
just soccer entries. But in fairness, how 
could a small but really special indoor 
cricket training facility at Christian 
Brothers College hope to compete 
with say a Peter mokaba stadium in 
Polokwane? But it was so interesting that 
the cricket facility indeed made the short 
list. no mean achievement considering 
the category it found itself in.

In this category we had the extensions 
to ellis Park and Loftus, both of which are 
major projects in their own right, the fa-
cility at the moruleng training ground, as 
well as the aforementioned Peter mokaba 
stadium. of all the projects that did not 
get recognised for an award surely Peter 
mokaba came the closest.

So which stadium was recognised in 
the stadium category? Soccer City near 
Johannesburg, that brightly coloured 
calabash exterior that hides the excep-
tionally heavy and impressive steelwork 
in the girders and cantilever roof – part 
imported and part locally fabricated. This 
also applies to the design – the conceptual 
design was done in Germany, but the de-
tail design was completed in South Africa.

The project involved the total refur-
bishment of the old FnB stadium into a 
90 000-seater. The roof of Soccer City is 
its most important and interesting ele-
ment. Constructed mainly in steel, this 
roof showcases the flexibility of steel 
through its curved shapes and radial 
arches, which form the central design ele-
ment – the calabash.

thE MINING ANd INduStrIAl CAtEGorY
This type of work is the bread and butter 
of the structural steel fabricating industry 

in South Africa. to win an award means 
that it has some special feature to it, be-
cause all the structures on display show 
great design, planning and execution at-
tributes.

when you are up against all the steel 
work for the new heineken brewery, or 
all the steel work for the Khumani iron 
ore project, or an extension to Columbus 
stainless steel, or workshop/warehouse 
buildings in Rustenburg, Port elizabeth or 
Klipspruit mine, and if you are then ‘just 
another headgear’ you would not have 
won in this category.

So what made the headgear of 
no 17 Shaft Impala Platinum special 
enough to be awarded the mining and 
industrial category award? After all, we 
have recognised so many headgears in the 
past. why this one, another headgear?

well, I invite you to find me any other 
modern headgear that displays the same 
quality of design and execution of work-
manship as can be seen at 17 Shaft. The 
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7  Highveldt House situated in farmland 

within the Cradle of Humankind – 

winner of the Residential Category
8  soccer City – winner of the 

sports stadium Category
9  The roof of soccer City was 

constructed mainly in steel
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site just screams at you so much about 
organisation, safety and planning that our 
team of hardnosed judges could not help 
but exclaim in positive terms about every 
aspect of this project.

Seldom in my experience have I come 
across workmanship of such an inordi-
nately high standard. This should stand 
out as an example and shining beacon 
to our industry as to just what can be 
achieved when the mind is set to do it.

ANd So to thE oVErAll WINNEr 
You have read about what a great selec-
tion of projects we had to choose from, 
but there was one project that just jumps 
out at you when you see and experience 
it as being the obvious winner, and that 
is the moses mabhida soccer stadium in 
durban.

This project displays excellence in the 
use of steel in every aspect, from concep-
tion to design to completion.

Just imagine an 8 000 ton compression 
ring that is factory built some 600 mm 
too long (by design). to accommodate the 
extra length the tops of the steel columns 
lean out. now the structure is similar in 
concept to the spokes on a bicycle wheel 
being tensioned, bringing all the load into 
the rim (compression ring). Just so, as the 
roof gets steadily built and tensioned so 
the load reaches the compression ring. 
when the full load is applied, the com-
pression force in the ring is so enormous 
that the gigantic steel boxes that make up 
the compression ring foreshorten under 
load, bringing the ring back to the theo-
retical dimension with columns no longer 
leaning out.

Add to this the magnificent spectacle 
that is the bifurcated arch spanning the 
full length of the field – one can be left in 
no doubt that this is a very special project 
from every aspect. A truly deserving 
overall winner of Steel Awards 2009!

ANd IN CoNCluSIoN
Can there be life for steel structures now 
that most of the soccer stadiums have 
been completed and have been judged? 
Just watch this space – we know of some 
equally exciting and special projects for 
the next round of Steel Awards. 
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10  No 17 shaft at impala Platinum – winner 

of the Mining and industrial Category
11  Moses Mabhida stadium roof and 

arch under construction – overall winner 

of the 2009 sAisC steel Awards 
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George Kustner 
Site agent and launch engineer 

kustner@rumdelcape.co.za

the Mgeni Viaduct
launching on a 9% slope
proJECt oVErVIEW
The mgeni Viaduct in durban bridges the 
mgeni River to link residential and indus-
trial zones in the greater durban area, as 
well as providing a link road to the new 
King Shaka Airport. The project started 
in July 2007 and is due to be completed 
in march 2010, with a project value of 
R187 million. 

The mgeni Viaduct was designed by 
BCP engineers (later bought out by SSI) 
and constructed by Rumdel Constitution 
Cape Joint Venture, with the temporary 
works design being done by Jeffares 
& Green. The project was undertaken 
for the KwaZulu-natal department of 
transport. The viaduct was incremen-
tally launched at a 9% gradient from 
the east abutment, with the launching 
system being supplied by enerpac. 

the mgeni Viaduct consists of two 
independent, prestressed concrete, sin-
gle-cell box girders with a total length 
of 410 m, and has nine spans of 34 m, 
36 m, 6 x 50 m and 40 m. each deck has 
a width of 14,4 m and a depth of 3,7 m 
and is designed to carry three lanes of 
3,5 m in each direction the decks are 
separated by a raised median 3 m wide, 
and contained on either side by precast 
new Jersey barriers. 

Deck

LAUNCH DIRECTION

ABUTMENT
Retaining 
cylinder

Retaining stick

Nut

Nut locked off

Pulling stick

Pulling cylinder 

Transfer cylinder

The cylinders in position ready for launch. The retaining cylinder is extended and the nut locked off. 
The transfer cylinder is collapsed with the load of the deck being held on the retaining cylinder. The 
pushing cylinder is collapsed and the nut locked off. The force required to collapse the retaining 
cylinder is set using the pressure release valve and is greater than the down slope force of the 
deck.  

Nut to be rotated 
during launch 

Down slope force only
Deck does not move             

Down slope force of deck

Figure 1 : Cylinders ready for launch

Temporary bearing
with sliding pads

Set pressure release valve

Force required to collapse 
retaining cylinder

No pulling force 
applied

Nut locked off

1

1  Figure 1 Cylinders ready for launch
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the deck weighs 25 tons/m and fol-
lows a constant sagged vertical curve 
with a radius of 3,7 km, the east abut-
ment being 8,74 m higher than the west 
abutment. the piers are hollow sliding 
form structures founded on solid rock, 
varying in height from 50 to 15,5 m, 
with the highest four piers being stayed 
for the duration of the launch. the deck 
structure is led by a 56 ton steel nose, 
30 m long, and the deck is cast in 18 
segments varying in length between 
11 and 25 m.

lAuNChING SYStEM
Launching a deck on a 9% gradient of-
fered many challenges as the structure 
was unstable and inclined to move under 
gravity. The launching system is required 
to restrain the deck at 1,3 times the 
down-slope force of the deck, assuming 
zero friction. The system also needed to 
be able to pull the deck back in the event 
of a bearing misfeed with a maximum 
force of 10 500 kn. 

this was achieved by using three 
350 ton hollow plunger cylinders cou-

pled to the deck via retaining sticks 
installed through the box section and 
connected to the cylinders via 75 mm 
macalloy bars. the cylinders were set 
up behind the left abutment, with the 
macalloy bars running through the 
abutment. the 350 ton retaining cylin-
ders act as the “anchor”, with the pres-
sure-release valve being set to allow the 
cylinder to collapse only when a force 
of 1,3 times the down-slope force of the 
deck is applied to the cylinder. thus the 
weight of the deck on its own will not 
collapse the cylinder so the deck does 
not move. these are the largest cylin-
ders made by enerpac to date. 

In order to launch it, the deck is 
then pulled forward by three 150 ton 
pulling cylinders, coupled to the deck 
via pulling sticks and 50 mm macalloy 
bars. when the pulling cylinders are 
extended, the force of the pulling cylin-
ders plus the down-slope weight of the 
deck is enough to collapse the 350 ton 
retaining cylinders and overcome the 
friction, and the deck moves forward. 
the deck is thus moved in a safe and 
controlled manner, and the launch 
can be safely stopped at any stage by 

stopping the extension of the pulling 
cylinder. this safety feature is critical as 
in the event of a loss of power or pres-
sure the deck will not move on its own 
because the “anchor” remains in place. 

each movement advances the deck 
by 750 mm before the cylinders are 
reset for the next sequence. the load on 
the retaining cylinders is transferred to 
the transfer cylinders at the end of each 
cycle, allowing the retaining cylinders 
to be extended. the deck is then locked 
off on the retaining cylinders again, the 
transfer cylinders are collapsed and the 
deck is launched again. the launch se-
quence is illustrated in Figures 1 to 4. 

The launching system is controlled 
from a central computerised control 
panel where pressure parameters for the 
retaining and pulling cylinders can be set. 
This allows the launch controller to set 
the system to shut down if the anticipated 
launch force required for launching of 
that segment is exceeded. This may occur 
if a bearing is fed in upside down or some-
thing is obstructing the deck. 

the system may be operated in 
manual or automatic mode, with 
the automatic cycle making use of 

Deck

LAUNCH DIRECTION

ABUTMENT
Retaining 
cylinder

Retaining stick

Nut

Nut

Pulling stick

Pulling cylinder 

Transfer cylinder

The cylinders are shown at the end of launching the deck 750 mm (the stroke of the pulling 
cylinder). The deck is launched by extending the pulling cylinder. The down slope force of the deck 
added to the pulling force from the pulling cylinder is enough to collapse the retaining cylinder and 
launch the deck. A worker rotates the transfer cylinder lock nut as the Macalloy bar passes through 
the cylinder.   

Nut rotated 
by worker 

Down slope force plus pulling 
cylinder force is greater than 
retaining force : Deck moves             

Down slope force of deck

Pulling cylinder force

Figure 2 : Moving deck forward

Temporary bearing
with sliding pads

Set pressure release valve

Force required to collapse 
retaining cylinder

2

2  Figure 2 Moving the deck forward
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electronic sensors in the hydraulic 
cylinders to indicate to the control 
panel when each movement in the 
launch cycle is complete. the release 
pressure for the retaining cylinder is set 
with a manual pressure-release valve 
and the cylinder pressures can be read 
off dial gauges on the valve block or off 
the control panel. 

the launching system also includes 
emergency switches on all the piers 
which are linked into clinometers 
installed on the four highest piers. 
the clinometers are equipped with 
electronic sensors which automatically 
shut the system down if the pier deflects 
beyond the stipulated tolerance. 

ModIFICAtIoNS to FACIlItAtE thE lAuNCh
due to the high launch loads imposed on 
the box section through the pull sticks, 
it was necessary to modify the deck and 
soffit. The area around the pulling and 
retaining stick holes was thickened and 
additional steel reinforcing was installed 
to cater for the launch loads. The thick-
ening gave the pulling/retaining sticks 
a larger bearing area on the soffit. The 
steel arrangement was then redetailed to 

include the original design steel for easier 
and faster construction. As the deck grew 
longer and the launch loads increased, 
the steel was increased to cater for the in-
creasing loads. These holes were then filled 
in after the segment had been launched.

the pulling/retaining cylinders kick 
against the left abutment and sleeves 
were left in the abutment to allow the 
macalloy bars to pass through. during 
the construction of the left abutment 
foundation it was found that a fault 
line ran through the centre of the abut-
ment. the possible slip was overcome 
by installing additional ground anchors 
at different angles 16 m into the rock 
face. Additional sleeves were left in the 
abutment in case any of the ground 
anchors failed. Fortunately, none of the 
additional sleeves was required. 

CoNStruCtIoN
The casting area is situated in a cutting 
and the rest of the establishment for the 
construction of the deck on the adjacent 
fill, which made for a very congested site. 
The limited storage area made the sched-
uling of stock delivery and control critical 
as not much could be stored on site. 

Deck

LAUNCH DIRECTION

ABUTMENT
Retaining 
cylinder

Retaining stick

Nut

Nut turned
up the bar

Pulling stick

Pulling cylinder 

Transfer cylinder

The transfer cylinder is then extended and the nut locked off before the retaining cylinder is 
collapsed, transferring the load to the transfer cylinder. The retaining cylinder nut can now be turned 
down the macalloy bar and the retaining cylinder extended. The pulling cylinder is collapsed and 
the nut turned along the bar and locked off. The deck is held on the transfer cylinder.    

Nut locked
off 

Down slope force of deck

Figure 3 : Load moved to transfer cylinders

Temporary bearing
with sliding pads

Set pressure release valve

Force required to collapse 
transfer cylinder

Down slope force only
Deck does not move             

Nut turned
up the bar

No pulling force 
applied

3

3  Figure 3 load moved to transfer cylinders
4  Figure 4 Retaining cylinder 

extended for next launch
5  launch system power 

pack and control panel
6  Extended retaining cylinders
7  Extended pulling cylinders
8  Transfer cylinder locked off 

with split washer and nut
9  Retaining stick with Macalloy bar 

coupling it to the retaining cylinder
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The decks were launched simultane-
ously with segments being constructed 
in a cycle time of 12 to 14 days. The 
concrete is batched on site using a 
Karoo batcher and is placed using 2 m3 
buckets. The box sections are cast in 
three sections, first placing the soffit, 
then the webs and finally the deck. due 
to the high cement content and summer 
temperatures in durban in excess of 
320C, the concrete is required to be 
placed below 300C. This is achieved by 
cooling the water to 10C and keeping the 
aggregates under insulated roofing. The 
19 mm stone is kept wet using sprinklers 
to reduce its temperature and ice is on 
hand in a freezer container if required. 

A strength of 35 mPa was achieved 
in 36 hours before the concentric pre-
stressing was done. Cubes are match 
cured on the deck under insulated 
boxes to get an indication of the actual 
strength of the element, while an on-
site lab cures cubes in curing tanks for 
quality control purposes. 

The steel is prefixed outside the 
shutter form and rolled into place once 
the previous segment has been launched. 
The casting bay was constructed on the 

Deck

LAUNCH DIRECTION

ABUTMENT
Retaining 
cylinder

Retaining stick

Nut

Nut locked off on
retaining cylinder

Pulling stick

Pulling cylinder 

Transfer cylinder

The cylinders are set up ready for the next launch. The retaining cylinder has been extended and 
the nut locked off. The transfer cylinder has been collapsed transferring the load to the retaining 
cylinder. The pulling cylinder nut has been locked off ready to transfer the force from the cylinder to 
the deck through the pulling stick when the pulling cylinder is extended.   

Transfer cylinder 
collapsed to 
release nut 

Down slope force only
: Deck does not move             

Down slope force of deck

No pulling force 
applied

Figure 4 : Retaining cylinder extended for next launch

Temporary bearing
with sliding pads

Set pressure release valve

Force required to collapse 
retaining cylinder

Nut locked off on
pulling cylinder

4

5

7

9

6

8
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radius of the vertical curve with a dip 
of 25 mm over the 25 m segment. The 
skid beam was set up to within a 1 mm 
tolerance and the formwork raised and 
lowered on 100 ton jacks. no settlement 
was experienced as the casting bay foun-
dations were constructed on the bedrock 
in the cutting. 

CoMplEtIoN
we are currently busy with the final 
segment and the viaduct is due to be 
completed in march 2010. the deck will 
be pulled into its final position from the 
right abutment. the pulling cylinders 
will shortly be relocated to the right 
abutment and holes have been left in 
the second segment so that the pulling 
sticks can be installed. 

The diaphragm walls will then be 
cast over the piers and the drape cables 
stressed before the new Jersey barriers 

are installed. These barriers have been 
precast at the precast yard at the right 
abutment and are ready for installation. 
Piers 3, 4 and 5 have fixed bearings and 
the retaining sticks and cylinders on the 
left abutment will remain in place until 
these have been installed. The tempo-
rary bearings will be replaced with the 
permanent bearings by jacking the deck 
using 4 x 500 ton pancake jacks supplied 
by enerpac. The temporary bearings will 
then be broken out and lowered to the 
valley floor. The permanent bearings 
are already located on the piers and will 
be moved into place and grouted. This 
process was due to start early in 2010. 

Although the project offered many 
challenges, these have been overcome by 
the close working relationship between 
the various design consultants and the 
contractor. we look forward to opening 
the bridge to traffic. 
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14

10  soffit and web steel, with steel thickened 

around pulling stick holes boxed out
11  Pier stays to stabilise the piers 

during launching and deflect the piers 

forward so that they will move back when 

the deck moves over them. This was 

required due to the 9% launch slope
12  Construction of the casting bay 

and pier heads. Note the congested 

construction area for the casting bays
13  Deck nearing the right abutment

14  Mgeni Viaduct in Durban 

nearing completion
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Dr Walter Burdzik   
Structural Engineer 
wburdzik@iburst.co.za

telkom Soccer Balls – 
Lukasrand and Hillbrow

In 2008 the AGenCY came up with 
the idea of constructing large soccer balls 
on some of the telkom towers as an ad-
vertisement for telkom. These balls were 
to be the largest ever used to advertise a 
soccer world cup event. The Agency then 
approached Graphic wizard with the 
idea, who in turn contacted Signsmith cc 
regarding the project. Signsmith thought 
out the concept design of how to make 
and install the balls and they then ap-
proached a commercial artist to put the 
original concept into a form that could be 
used in a presentation. extremely large 
banners, with the telkom corporate col-
ours, were shown hanging below the balls. 
Three potential towers were identified for 
placing of the soccer balls so that they 
would be visible from the bigger soccer 

1
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1  The lukasrand Tower, Pretoria, with the 

completed soccer ball, at the opening ceremony
2  This picture shows the two rectangular 

columns cutting through the ball, thereby 

effectively cutting the two inner circles
3  This picture shows the bottom ring and 

how the rest of the assembly had to be done by 

access ropes. The ring was so positioned that 

the compression and the tension occurred on 

the corners of the hexagonal central column
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stadiums. during breaks in the soccer 
matches, tV cameras could focus on the 
balls. The three towers that were identi-
fied were Lukasrand in tshwane/Pretoria, 
the hillbrow tower in Johannesburg 
and the telkom tower in durban. This 
concept was then sold to telkom manage-
ment and they gave Signsmith the go-
ahead for the project.

once approval of the budget had been 
obtained, Signsmith contacted structural 
engineer Fanie Joubert regarding engi-
neering details for the manufacturing of 
the balls, and at this stage I also joined the 
team. The balls were planned to have a 
steel frame, consisting of rings at the top, 
middle and bottom that would be fixed 
to the central column in some way. The 
outer skin of the balls would be manufac-
tured from glass fibre reinforced plastic in 
48 segments, spanning between the top or 
bottom and the middle rings. 

Fanie Joubert and I then took over the 
design of the balls. Initially it had been 
planned to stick with the original idea of 
panels spanning between the central ring 
and the two outer rings. however, once 
one of these panels had been constructed, 
they proved to be too flexible and it was 
then decided to construct the ball with 

five rings and to increase the number of 
panels to 96. These were then easier to lift 
and place. The total mass of the fibreglass 
panels was in excess of 27 tons.

lukASrANd
The Lukasrand tower in Pretoria has a 
base that consists of a central hexagonal 
column and three rectangular columns 
at 1200, placed so that the inner smaller 
face is parallel to the face of the hexagonal 
column. At the top of the four columns 
are intermediate office floors and above 
that one of the columns is discontinued. 
here there is a gap of about 24 m, into 
which the ball would be placed. Above 
that is the telecommunications section.

As the ball at Lucasrand would be 
placed between floors, it was necessary to 
erect the pre-made sections of the steel 
frame in the ball’s final position. The ball 
was to be fixed to the central hexagonal 
column and would have the two outer rec-
tangular columns running through it. The 
frame had to then pass on either side of the 
rectangular columns and the central ring 
was divided into 12 equal portions.

All the major elements of the steel 
structure were planned using round hollow 
sections, as the elements were long and 

subject to buckling. The rings were also of 
round hollow sections, as they had to be 
curved and had to carry torsion moments. 
All connections were planned as bolted 
connections. The construction sequence 
was such that the top and bottom rings 
were placed first, and these were used as 
the platform for the further erection of the 
support structure. At that time it made 
sense, as the rectangular columns did not 
interfere with these rings. once the rings 
were in the correct position, they were 
fixed to the central column with chemical 
anchors. The top-down frames were placed 
next and these were then connected to the 
top and bottom frames/rings. Already at 
this stage, the erection was being under-
taken by Rope Access technologies and 
all the fixing and welding had to be done 
up in the air. The second rings from the 
top and bottom were placed next as these 
were non-continuous, being cut by the rec-
tangular columns. These were then fixed 
to the columns so as to give the structure 
some stability. 

Finally the central ring could be fitted. 
This did not happen as smoothly as had 
been hoped as the whole ball was very 
sensitive to dimensional errors. Cross 
checking of the dimensions up in the air 

3
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proved to be extremely time-consuming 
and difficult. to overcome the dimen-
sional problems and eliminate the errors 
that appeared to have been made, the co-
ordinates of all the nodes were calculated 
and their position in space fixed. A total 
Station, set up over a fixed point, was then 
used to guide the rope access team so that 
they could do the necessary adjustments. 
eventually the dimensional problems 
were overcome and the frame could then 
be clad in the GRP panels. These had to be 
hoisted past the bottom floor and swung 
until they were in position. They were 
then bolted onto the frames.

once the ball had been completed 
the banners were fixed between the three 
rectangular columns and this was shown 
to the people of tshwane in the opening 
ceremony. At the opening ceremony 
telkom was presented with a plaque by 
the Guinness Book of Records, as this ball 
is the largest ball to be erected in honour 
of a soccer world cup and it now officially 
holds the 2009/2010 Guinness Book of 
Records title with a diameter of about 
24 m (7 storeys).

hIllBroW toWEr
Subsequent to the completion of the 
Lukasrand tower ball, the hillbrow 

tower ball was set in motion. Lessons 
that had been learned during the 
construction phase of the Lukasrand 
tower ball were fruitfully applied to 
the construction of the hillbrow tower 
ball. the column in this case is round 
and the sides are vertical. It was decided 
to construct the ball in sections on a 
platform a little way up the tower and, 
once completed, to hoist the ball up 
the tower and then to fix it in position. 
the first ring was built on the platform 
and lifted so that the next ring could be 
fitted. this sequence of completing and 
lifting was used until the whole ball was 
finished. this made the manufacturing 
and erection of the ball substantially 
less challenging.

It was only in the hoisting phase of the 
ball, that the erection had to be stopped 
and the necessary wheels placed around 
the inside of the bottom ring to prevent 
the ball from getting damaged against the 
column due to unexpected high winds 
and electric storms that Gauteng experi-
enced during the construction phase of 
both balls.

This ball has the same diameter as 
the Lukasrand tower ball, i.e. about 24 m, 
and should share the Guinness Book of 
Records honour.  

4 5

4  The completed lukasrand Tower ball
5  Hillbrow Tower, Johannesburg, 

with its completed ball

Subsequent to the completion of the 
Lukasrand Tower ball, the Hillbrow 

Tower ball was set in motion. 
Lessons that had been learned 

during the construction phase of 
the Lukasrand Tower ball were 

fruitfully applied to the construction 
of the Hillbrow Tower ball
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GENErAl
the FIFA world Cup is the largest sporting event ever to 
reach the shores of South Africa. It may well be the biggest 
event ever to be staged in this country. the world Cup ac-
commodates 32 teams in four sections representing the var-
ious regions of the world, i.e. Africa, europe, South America, 
oceania and north America. the teams are divided into four 
groups for the first round. the draw was recently made and 
South Africa was drawn to play mexico at Soccer City in the 
opening match on 11 June 2009.

there are ten match venues in nine cities (see table 1). 
the figures include the seats for the media, VIPs and the 
broadcasters.

The original bid document nominated 13 stadiums. Soccer 
City was nominated as the preferred venue for the final and 
opening matches, while ellis Park and durban were to stage 
the semi-finals. FIFA would have accepted eight venues as the 
minimum for the eight groups of four teams, satisfying the re-
quirements for the opening round.

The organising Committee, after consultation with the 
South African government, decided to propose ten stadiums. 

Prof Eugene van Vuuren   
Member: Organising Committee Technical Team 
2010 FIFA World Cup 
evvuuren@mweb.co.za

thE 2010 FIFA World Cup South AFrICA™
An overview of this exciting event

Table 1 Match venues

Venue City Capacity Important match

Soccer City Johannesburg 94 000 Opening & Final

Green Point Cape Town 70 000 Semi-final

Moses Mabhida Durban 70 000 Semi-final

Nelson Mandela Port Elizabeth 48 000 Quarter-final

Ellis Park Johannesburg 50 000 Quarter-final

Free State Mangaung/ Bloemfontein 48 000 Round 16

Loftus Versfeld Tshwane/ Pretoria 50 000 Round 16

Royal Bafokeng Rustenburg 48 000 Round 16

Peter Mokaba Polokwane 48 000 Group Round

Mbombela Nelspruit 48 000 Group Round

1

2 0 1 0  F I F A  W O R L D  C U P



Civil Engineering | March 2010 33

new stadiums were constructed in durban, Cape town, 
Polokwane, nelspruit and Port elizabeth, and Soccer City was 
substantially upgraded. It was also decided to award the semi-
finals to Cape town and durban, with the requirement that 
they must be able to accommodate a minimum of 60 000 spec-
tators and an additional ca 9 000 seats to accommodate the 
VIPs and the media. It was not possible to increase the capacity 
of newlands Rugby Stadium or Athlone Stadium in Cape town, 
or ABSA Stadium in durban to the required level of accom-
modation, and new stadiums had to be offered. The result was a 
proposal for a new stadium in Green Point. 

durban decided to build a new stadium to address long-term 
goals for the city, and the moses mabhida Stadium was designed 
for this purpose. Both stadiums had to offer the 69 000 seats 
required for the world Cup, while 55 000 would be the preferred 
number for the legacy stadium. The stadiums will provide addi-

tional temporary seats for the world Cup to increase the capacity 
to the required minimum.

hoW IMportANt IS thE FIFA World Cup?
The most striking way to assess the importance of the Football 
world Cup would be to use the collective worldwide television 
audience. This means taking the total number of spectators 
tuning into the tV feed for all the matches and adding the totals.

The comparison in table 2 illustrates the massive oppor-
tunity the world Cup presents to promote South Africa as a 
desired destination for both tourism and investors.

thE FAN pArkS
The so-called Fan Parks will be as popular in South Africa as 
they were in Germany for the 2006 world Cup. The demand for 
match tickets is expected to far exceed the number available. The 
Fan Parks are public viewing areas set up to address the demand 
for live coverage in a football environment. The writer had the 
pleasure of watching a match in Berlin during the 2006 world 
Cup. on that day the audience at the Fan Park was estimated at 
nearly one million! what a sight and atmosphere! Various Fan 
Park sites at which giant tV screens will be installed are planned 
in a number of cities. 

Table 2  Comparison of World Cup television audiences

Event Collective television audience

FIFA Football World Cup 25–30 billion

IRB Rugby World Cup 1,5–2,0 billion

ICC Cricket World Cup 1,5–2,0 billion

2

3

4

1  Croatian supporters enjoying every moment 

at the 2006 event in germany
2  For some fans the 2006 event was a first experience
3  The media have to be accommodated 

adequately for an event of this magnitude
4  Hospitality village at the 2006 event in germany
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World Cup SpECIFIC dEtAIlS
The various elements of the world Cup illustrate the nature of 
the event and the logistics needed to make it happen.

television broadcast and media
Recent Rugby or Cricket world Cup events in South Africa 
required about ten commentary positions and 100 press desks, 
with a limited number of observer seats for the media. The 
final of the FIFA world Cup demands 1 000 desk positions and 
260 commentary positions. In addition, 1 000 observers and 
100 photographers are to be accommodated in the main stands. 
The result is that a stadium such as ellis Park would have no seats 
available for the public on the upper tier of the western Stand: it 
would be wholly occupied by the media!

the media Centre will be a temporary structure on a site 
of 5 000 m2, about the size of half a football field. the site 
will be equipped with all that the media need to be in con-
stant contact with their bases wherever they are in the world, 
sending the news and photos in real time. the broadcast com-
pound where the satellite farm and the broadcast trucks are to 
be accommodated will occupy another 5 000 m2, with at least 
10 to 20 broadcast trucks, depending on the importance and 
popularity of the match.

hospitality 
The requirements of hospitality demand massive space to accom-
modate temporary structures. world Cup hospitality is divided 
into three categories: 

Important guests such as VIPs and VVIPs (heads of State) N

5

6

5  As in germany in 2006 “ambush marketing” will 

not be allowed during the 2010 event
6  Hugely popular in germany in 2006, Fan Parks are public 

viewing areas set up to address the demand for live coverage
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FIFA sponsor hospitality – the sponsors pay enormous  N

amounts to be part of the event
Commercial hospitality such as package deals, including  N

tickets, accommodation and transportation
The numbers are so large that normally it is not possible to satisfy 
the demand with existing buildings, and therefore temporary 
structures are utilised. The size of the areas required is mind-
boggling: the final would demand 50 000 m2 for both commercial 
and sponsor hospitality, with a total area of 75 000 to 10 0000 m2 
or 10 to 12 football fields. These facilities are all air-conditioned 
and have high-level finishes.

the It backbone demanded for the event is one of 
the many benefits that may remain after the world Cup. 
Communication to the world is regarded as of principal 
importance and the legacy could be that the It remains for 
future use after the event.

Floodlights
The standard of stadia floodlight illumination is aimed at high-
definition television as offered by the host broadcaster. The il-
lumination levels in the existing stadiums such as ellis Park and 
Loftus were about 1 000 lux, whereas the demand for the world 
Cup is at least 2 000 lux. 

Access control
The need to guarantee, for both security and other reasons, 
that only spectators with valid tickets enter the stadium made 

Recent Rugby or Cricket World Cup events in South 
Africa required about ten commentary positions and 
100 press desks, with a limited number of observer seats 
for the media. The final of the FIFA World Cup demands 
1 000 desk positions and 260 commentary positions. In 
addition, 1 000 observers and 100 photographers are to 
be accommodated in the main stands. The result is that a 
stadium such as Ellis Park would have no seats available 
for the public on the upper tier of the Western Stand: it 
would be wholly occupied by the media
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it a requirement for the stadium authorities to install turnstiles 
equipped with scanners enabled to read tickets with embedded 
security measures. The information will be stored so that at any 
time disaster management will be able to verify the number of 
people passing through any gate and the total number of specta-
tors in the stadium. It will also discourage counterfeit tickets and 
the illegal use of tickets.

Accreditation centres will be established at all the stadiums 
to allow only accredited people to enter the various accreditation 
zones inside and outside the venues.

Volunteers
An important component of any world Cup or major sporting 
event is the volunteers. without the volunteers the event would 
not be possible. The volunteers are to be accommodated in vol-
unteer centres serving as resting and logistic areas. 

Marketing
“Ambush marketing” has to be denied as the event is dependent 
on the generosity of its sponsors. It would therefore not be in 
the interests of any party to allow the abuse of the event for the 
promotion of non-sponsors. exclusion zones around the sta-
diums are established by FIFA, the host cities and the organising 
Committee; these are zones in which any commercial activity is 
prohibited unless sanctioned for the event. This action is neces-
sary to protect the interests of the sponsors who invest millions 
of dollars for exclusive marketing rights.

7

7  The Nelson Mandela stadium in Port Elizabeth
8  The Moses Mabhida stadium in Durban

9  Prof Eugene van Vuuren (right) at the Alliance stadium in Munich 

with Frik van der Merwe, project manager for Polokwane stadium
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Ambience
The FIFA world Cup is a fantastic event. South Africa has never 
staged, and probably will never again stage, an event of similar 
size – not even the olympics. The fact of having visitors (both 
supporters and teams) from 32 countries simultaneously will be 
something to experience. we as South Africans have to embrace 
not only the event but also the visitors, many of whom will be 
here for the first time.

ABout thE Author
Prof Eugene van Vuuren is a member of the Technical Team of the local 
organising Committee of the 2010 FiFA World Cup. He was also co-
author of the technical bid for the FiFA World Cup 2010. Prof van Vuuren 
is a consultant on stadiums to the following:

international Cricket Council for the Cricket World Cup  N

 2003 south Africa 
 2007 West indies 
 2011 india, sri lanka and Bangladesh
England Bid for the 2018/2022 Football World Cup N

south Africa Bid for the 2015 Rugby World Cup N  
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Water hammer and transient analysis – 
an agricultural perspective

RePeAtedLY At mBB ConSULtInG enGIneeRS we see the 
expensive and often chaotic results of farmers and developers not 
obtaining specialised engineering input when installing large-
scale irrigation or bulk water supply systems. In fact, any system 
that presents challenges or is outside normal parameters requires 
engineering expertise to ensure that problems are dealt with ef-

fectively and that the system meets delivery requirements. The 
following case study illustrates this point.

early in 2009 we were contacted about a sizeable bulk water 
supply system which was to extract water from the Zambezi 
River to irrigate over 1 000 ha of grain and fodder crops on a 
farm in the Chiawa region of Zambia.

The irrigation contractor had advised the farmer on the 
type, size and costs for a bulk water supply component of 
agriculture, but had not carried out a detailed engineering 
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1

1  laying pipelines on a farm in Zambia for a bulk water 

supply system to irrigate over a 1 000 ha of crops
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design. The proposal was based on a very brief hydraulic analysis 
and the choice of pipe sizes was made based on the ease with 
which pipes could be nested for transport; this included three 
sections of glass-reinforced plastic (GRP) pipes, 2 050 m in 
length, respectively 1 100, 1 200 and 1 300 mm in diameter. The 
potential effects of water hammer were thought to have been 
covered by a conservative selection of one class of piping of 
higher pressure than the basic design required.

Initially, the installation of the system was to be undertaken 
on an in-house basis. however, on further reflection it was 
realised that the considerable risks posed by such large-bore 
pipe installation was beyond the contractor’s experience. It was 
therefore decided to obtain the services of a specialist engi-
neer to investigate the hydraulic and structural aspects of the 
planned installation.

mBB Consulting engineers were requested to look at the 
system as supplied, and decide whether any remediation meas-
ures were necessary. In addition, it was accepted that the installa-
tion process required engineering supervision to ensure that the 
pipeline would be installed to the manufacturer’s specifications.

A detailed survey was commissioned within the pipe servi-
tude already allocated. This route allowed for marginal changes, 
essentially reducing the number of vertical and horizontal bends. 
Specifications for the planned pipeline were supplied by the 
manufacturer and a hydraulic transient analysis was carried out 
using hytran – a software package analytical tool developed 
by dr norman Lawgun, School of engineering, University of 
Auckland, nZ, to analyse hydraulic transients (water hammer) in 
pipe networks. 

This software allows the real-time analysis of hydraulic tran-
sients after the system has been defined as a composite of pipe 
sections and boundary conditions. These boundary conditions 
define items such as inlets, outlets, pumps, valves and air valves 
that have a causative effect on pressure wave characteristics 
within the pipeline.

The analysis immediately identified numerous problems. 
Initially, even though the pipeline itself had been cautiously se-
lected to cope with overpressure, little thought had been given to 
the potential effects of partial vacuum pressures. Common power 
failures in the region will cause regular pump trips, each re-
sulting in sections of the pipeline experiencing either full vacuum 
or rapid overpressure conditions. 

These two effects would cause material fatigue, leaking seals 
and long-term deterioration of the pipeline if there are no sig-
nificant mitigation measures. In addition, using rules of thumb 
for installation of the pipeline, and subsequent concrete thrust 
blocks at bends and terminal points, would have led to early 
failure. owing to the massive momentum of water in pipes of 
such large diameter, the resolution of thrust from the pipeline 
to its surrounding medium necessitated structural design of the 
thrust blocks. The standard practice of constructing mass con-
crete blocks would not have been sufficient. 

Perhaps the most dramatic effect of ignoring engineering 
design is the potential this particular system had of completely 
destroying the pump station. The degree of reverse thrust devel-
oped after a pump trip would almost certainly have ruptured the 
bearing wall of the concrete river pump station where the pipe 
manifold started. mitigation of this issue required the construc-
tion of a 150 m3 concrete thrust block, in addition to strength-
ening of the internal pump station walls with buttresses, and 
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excavation and backfilling around the rear of the pump stations 
with cement-stabilised backfill.

mitigation measures along the pipeline included the con-
struction of five discharge tanks and the installation of five 
air-valve chambers. In addition, a horizontal air chamber was 
built to be installed at the pump station, comprising two steel 
pipes 800 mm in diameter. these operate by the air in the 
chambers being compressed by the normal operating pressure 
acting at the node. when the pressure in the pipe falls below 
the air pressure, water is forced into the pipeline. As the air 
volume expands, the air pressure in the chamber falls. when 
the pressure in the pipeline is greater than the air pressure in 
the chamber, water is forced back into the chamber until the 
pressures are equalised. this system therefore effectively acts 
as a “shock absorber”. 

After the introduction of air valves, discharge tanks and 
an air chamber at the start, the resulting scenario is far better 
– with a minimal increase in maximum pressures from the 
operating pressures, and negative pressures well within the con-
straints of the system.

This type of analysis highlights the dangers that may be 
present in the design of systems that are out of the ordinary. The 
advent of easy-to-use irrigation and pipeline design software has 
possibly made the designer less aware of the hidden dangers that 
may be present in a system. Steady-state hydraulic assessments 
and simple approximations of water hammer effects cannot ade-
quately address the complexities that often arise in large or com-
plicated pipeline networks. only a thorough knowledge of the 
inter-relationships between conduit materials, pumped mediums 
and boundary conditions, together with appropriate software, 
can fully prepare the designer for extraordinary pipeline designs 
and long-term successful operations.

Installation of the system started on 8 September 2009. mBB 
project-managed and supervised the installation, which was 
completed on 10 december 2009. The installation process was 
beset by the usual problems facing projects in Central Africa, 
including delays in delivery of materials, sourcing suitable 
construction equipment, bridging local skills gaps and training 
workers in appropriate construction methods. Final testing and 
handing over of the system is expected to take place during 
march 2010. 

2

3 2  large bulk water supply systems need specially designed 

thrust blocks at bends and terminal points of the pipeline
3  large bore gRP pipes nested for transport; this 

method tends to prevent damage during transport
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SoUth AFRICA IS FACInG a problem 
with road safety. with over 1 000 deaths 
on the roads in december last year alone, 
the challenges to combat the problem 
seem quite large. to put it into perspec-
tive, more pedestrians were killed in the 
traffic in South Africa in december than 
were killed in the traffic in denmark in an 
entire year! 

There are a number of different fac-
tors contributing to traffic accidents and 
therefore strong cooperation between 
the main stakeholders is necessary to 
solve these problems. one of the factors, 
however, is the physical infrastructure – 
an area in which europe has led the way 
in reducing road accidents. In more and 
more european countries road safety 
audits have become a mandatory exercise 
that has to be carried out every time 
major roadworks are undertaken, whether 

these involve new construction or reha-
bilitation work. This type of preventative 
engineering operation has proved that it 
is far cheaper to prevent than to cure. Up 
to 30% fewer fatalities have been recorded 
when a road safety audit has been carried 
out, compared with similar roads where it 
has not been done. 

An example (again from denmark) 
is that on freeways the ratio of fatalities 
originating from road accidents is 10 times 
less than on normal roads. does that mean 
that when the driver leaves the freeway 
to continue his journey on a normal road 
he suddenly becomes completely careless 
or does the physical environment help to 
prevent accidents? The latter is believed to 
be the case and therefore the government of 
denmark has made it mandatory to focus 
on road safety engineering with strong em-
phasis on preventative engineering meas-

ures. The results have been very convincing 
and denmark now has a road accident 
fatality rate of around 300 deaths a year. 
Compare this with a rate of 900 to 1 200 
fatalities for South Africa in just one month! 

Roadworks are normally regarded 
as just one of a number of contributing 
factors that eventually cause an accident. 
when I look at the situation in South 
Africa (where I have now been living 
for over a year), it appears that excessive 
speed, alcohol abuse, fatigue among truck 
drivers and minibus-taxis in terrible road-
worthy condition are all areas that create 
the foundation for the not-so-impressive 
accident statistics. But the area where 
South African authorities can make an 
enormous difference is preventative engi-
neering measures. In europe road safety 
audits have proved to be very fruitful in 
combating road accidents. 

So what exactly is a road safety audit 
and does road safety engineering indeed 
have such a major impact? In simple 
terms, a road safety audit is a systematic 
method of checking the safety aspects 
of new roads in order to detect poten-
tial safety hazards so that they can be 
designed out before the road is opened 
to traffic. The principle behind it is that 
“prevention is better than cure”. Road 
user error is normally seen as the major 
cause of road accidents, but defects in 
the road environment (poor alignment, 
inadequate signing, dangerous obstacles, 
etc) are a major contributory factor in 
many cases. Remedying these defects at 
the design stage is an economical and 
effective way of reducing road accidents 
and preventing injury. 

Road safety  
auditing 
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The main aim of a safety audit is to 
ensure that all new road schemes operate 
as safely as is practicable. This means that 
safety should be considered at every step 
during the preparation and construction 
of any road project. 

The principles of a safety audit have 
been established through experience of 
effective accident remedial programmes, 
and through planned studies of the influ-
ence of design and traffic management 
on safety, and of the factors contributing 
to the occurrence of accidents.

The outcome of the audit is the 
identification of any potential problems, 
together with recommendations on how 
to rectify these problems.

For this practice to be successful in 
South Africa, the following principles 
need to be kept in mind:

A safety audit needs to be an integral  N

part of road planning, design, construc-
tion and maintenance.
The audit should be carried out by  N

people with road safety engineering 
experience, working independently 
of the design team – hence the term 
“audit” as compared with a quality con-
trol process.
The audit report should refer only to  N

matters relating to road safety.
experience with the practice should be  N

fed back, monitored and the procedures 
adapted in the light of that experience. 

After a reasonable period, say two years, 
the revised version of this practice should 
be incorporated into road legislation.

orGANISAtIoN
Safety audits involve three parties with 
defined roles, namely the client, the de-
signer, and the auditor.

The client is the organisation that 
commissions the design, pays for it and 
owns the road project. The client is re-
sponsible for having an audit carried out. 
In the case where the designer and auditor 
disagree, the client will decide the issue 
and advise (in writing) the two parties. 

The designer is the party responsible 
for the project planning/design. The 
designer reviews the auditor’s comments 
and ensures that the client is advised of 
any disagreements with regard to the 
design or audit.

The auditor is an independent con-
sulting engineering company or person 
who critically reviews all project materials 
in terms of best road safety practice and 
identifies and describes all project-related 
road safety concerns from the perspective 
of all road users. The auditor does not 
participate in the planning or design of 
the project, nor does he or she rate eco-
nomic considerations higher than safety 
considerations.

Auditors need to be specialists em-
powered by established procedures. In 

1 2

1  Right curve not indicated, lesotho
2  Unprotected drop, Honduras

3  No provision for vulnerable road users, Benin

The principles of a safety audit have 
been established through experience 

of effective accident remedial 
programmes, and through planned 

studies of the influence of design 
and traffic management on safety, 

and of the factors contributing to the 
occurrence of accidents.  

The outcome of the audit is the 
identification of any potential problems, 

together with recommendations 
on how to rectify these problems
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this way they can take a fresh look at a 
road project without the distraction of 
having been involved in the design. the 
audit will be carried out by road safety 
engineers who, through practice, will 
have gained experience in identifying 
potential hazards, treating them and 
later monitoring the results.

rESpoNSIBIlItIES
A safety audit is not a comprehensive 
check on the technical aspects of the 
project. It does not check whether design 
standards have been followed. The designer 
is responsible for ensuring that technical 
standards are followed and in special cases 
where departures from standards are 
necessary, the designer is obliged to point 
these out clearly. The audit will not check 
whether structures such as bridges can 
safely take the loads that may be imposed 
on them. It is an assessment of the road 
safety aspects only. The road design team 
remains responsible for all technical as-
pects and continues to report to the project 
manager on these matters.

Since an audit involves one set of 
professionals checking the work of 
other professionals, this calls for much 
diplomacy and respect. Auditors must 
understand the background to design 
decisions and avoid commenting on any 
issue other than safety. Road designers 
whose work is being audited should 

accept that the audit team may be able 
to improve on the safety aspect of the 
design to the benefit of everyone. the 
audit process brings specialist advice 
into the design process – it is not a test 
of the competence of the road designers.

Road designers must be given an 
opportunity to respond to the findings 
of the audit team, but the decision as 
to whether or not to adopt the team’s 
recommendations rests with the project 
manager.

StAGES oF AudItING oF A proJECt
The earlier a project is audited, the more 
scope there is to make improvements. 
In projects where there is a choice of 
route or standards, or there are known 
safety problems, the design team should 
discuss these matters with the client 
(for example SAnRAL or the particular 
province authority) at the earliest op-
portunity. The main audit is done after 
the detailed design has been completed. 
Any changes to the design arising from 
the audit ought to be incorporated before 
the project goes out to tender. In some 
cases there will not be time for this, and 
any major changes or additions will have 
to be carried out by means of variation 
orders. It is conventional to refer to the 
audit stages as follows:
Stage 1: Feasibility
Stage 2: Preliminary design

Stage 3: detailed design
Stage 4: Pre-opening
Stage 5: monitoring

CoStS ANd BENEFItS
There is some concern that a road safety 
audit will increase the cost of the project, 
but this is rarely the case. most changes 
involve minor issues, e.g. signing, 
marking and adjustments to the layout. 
These improvements are not costly if 
they are adopted in the early stages of the 
design process. A British study has sug-
gested that one third of possible future 
accidents at road improvements could be 
prevented by a road safety audit. If the 
impact on costs is likely to be significant, 
the audit team will have to consider 
whether the cost is justified by the likely 
savings in accident costs and the matter 
may need to be referred to the client.

In countries where road safety audits 
have been routine practice for over 20 
years, the practice is being extended. It 
is generally understood that safety audits 
have been highly cost-effective. As road 
accidents are normally considered to 
contribute to a loss in Gross domestic 
Product (GdP) of 3–5%, a one-third 
reduction in road fatalities may be very 
advantageous to South Africa’s economy. 
hardly any other intervention in society 
can boast of contributing 1–2% of GdP, 
but road safety audits can! 

3
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E S S A Y

research and practice
INtroduCtIoN
two formal papers, one published in the UK and the other in 
South Africa, have appeared in their respective professional 
journals, both written by full-time researchers, but canvassing 
somewhat different aspects of the research environment. They 
both comment also on the private sector’s potential role in the 
research process, and in particular the sector’s role in intro-
ducing research findings into practice.

  The earlier paper, by Professor Barry Clarke of newcastle 
University, entitled “Research: The hidden power of UK construc-
tion”, was published in the ICe proceedings of may 2007 and set 
down a record of research conducted at universities in the UK 
over a recent period of years. In the course of his  comments, 
however, Professor Clarke expressed fairly strong views on the 
construction element of the profession, stating, among others, 
that “UK research academics are recognised as international 
in their outlook and whose performance is well above average, 
despite below-average support”, and that therefore “construction 
professionals should take advantage of this hidden resource on 
their doorstep”. 

The second paper, entitled “technology for Infrastructure 
development: Is South Africa well positioned?” by a group of 
researchers in South Africa’s CSIR (Rust et al), was published 
in the SAICe magazine, Civil Engineering, of october 2009, but 
canvassed a somewhat different theme. It focused on the rather 
unsatisfactory present state of both infrastructure and infra-
structure research in the country, on the importance of research 
into Set (science, engineering and technology), and also on sev-

eral other imperatives: to increase research funding, to create a 
national forum for discussion of infrastructure problems, and to 
bring the private sector fully into “the innovation chain.”  

This essay is written from the viewpoint of a non-researcher 
and apparently a “construction professional” in Professor Clarke’s 
terms, but it ventures to discuss some of the points raised in both 
the above-mentioned papers, in particular those relating to the 
private sector. The Clarke paper created initial interest in the 
topic, but its criticisms of the private sector cannot with any ac-
curacy or justification be canvassed in any detail from afar. This 
essay will tend to concentrate therefore on the CSIR paper and 
present-day R&d in South Africa. 

CoNStruCtIoN proFESSIoNAlS
It is perhaps necessary to clarify the term “construction profes-
sionals” used by Professor Clarke but not defined by him. For 
purposes of this essay the term has been deemed to include all 
persons or organisations engaged either in design or in construc-
tion in the private sector, whether contractors, consultants, or 
present-day combinations and variations of the two.

on the other hand the CSIR paper uses the term “private 
sector” that  could  include not only  “construction professionals”, 
but also a different and important element of the sector, namely 
the manufacturers of the industry’s machines and materials. 
Companies like Caterpillar and Lafarge, for instance, are but two 
well-known examples of the many manufacturing companies 
and mega-companies in this category, most of them needing 
neither outside encouragement nor state-funding in order 
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to promote and sustain their research efforts. Their research 
programmes are determined by the market and are enacted on 
a high-technology level as a matter of good business practice. 
however, although they have contributed enormously to the 
advance of both design and construction in the profession, the 
manufacturers’ activities in the research field fall outside the 
scope of this essay. 

Reference to the “private sector” in this essay will therefore be 
confined to the “construction professionals” as defined above. 

thE CSIr pApEr
The paper raises three separate matters of interest with regard 
to the role of the private sector in the research process and its 
funding: 

a national forum to discuss and promote the role of R&d in  N

the creation of infrastructure 
potential danger of the country becoming a “technology  N

colony” if insufficient interest is taken in infrastructure re-
search
state-supported research bodies to form R&d partnerships  N

with the private sector
The topics are interrelated in some respects, but each of them 
will be canvassed separately in the discussion that follows: 

proposed National Forum
The many specialist disciplines that together comprise the civil 
engineering process make it unrealistic to house all its research 
needs within the compass of a single institute. South Africa 
therefore follows international practice by providing for such 
research through a CSIR institute, departmental research units 
and universities. Those bodies have, however, made little effort 
in the past to adopt any sort of uniform approach with regard to 
each others’ programmes. 

In its desire to boost funding for infrastructure therefore, the 
CSIR paper proposes that “a national forum for infrastructure 
R&d could assist in ensuring synergy between government 
departments and between government and the private sector 
in terms of managing the R&d portfolio for South Africa”. The 
proposal certainly breaks new ground, but seems to have the 
ring of some sort of high-level formal meeting that might carry 
official weight. The CSIR, however, offers no detail of the forum’s 
proposed powers and method of operation. 

In the light of their proposal therefore it might be relevant to 
set down a fragment of the CSIR’s own history, when a somewhat 

smaller-scale “forum” had in fact functioned for several years 
within one of its institutes.

during the early 1960s the CSIR’s nItRR (national Institute 
of transport and Road Research) established and administered a 
body known as the Road Research Advisory Committee (RRAC). 
This committee comprised, by invitation, directors of Roads 
from the five provinces, equally senior officials from national 
Roads, City engineers, Professors of Civil engineering, represent-
atives from consulting engineers and contractors. meetings were 
held twice a year in order to hear and discuss not only nItRR’s 
proposed and current programmes, but also a series of reports 
from the CSIR’s Steering Committees on the more technical 
aspects of materials and design.

Although apparently rather large and diversified the com-
mittee managed to produce informal, open and frank exchange 
of views on research projects and policy – possibly the synergy 
that the CSIR paper now envisages. RRAC however issued no res-
olutions, budgets or decisions and appeared content to provide 
information to its members and to accept their comment – on 
occasions rather robust. 

By virtue of their senior status and experience, the high-level 
officials tended to dominate proceedings at the earlier meetings, 
but the non-governmental members quickly managed to over-
come their initial apprehension to contribute their own specialist 
expertise to the discussions. Furthermore, those same members 
also reported back to their respective organisations, so that the 
entire public and private road-building establishment was able 
to be kept informed on nItRR’s priorities and programmes. An 
added and useful bonus for the private sector also comprised the 
personal contacts created at the sessions – the door had been 
opened both to nItRR and to the top bureaucracy of the road-
building fraternity.

Regrettably RRAC has now disappeared from the scene, and 
the same fate might incidentally also have overtaken a similar 
committee that operated in nBRI. If the present-day CSIR is se-
rious therefore in attempting to create contacts and partnerships 
with the private sector – in their words “to ensure that the full 
innovation chain from invention to commercial application is 
addressed” – it is difficult to understand why it has not followed 
the example of its predecessors. Their paper fortunately seems 
now to be taking a step in the right direction. 

  As an aside and in the course of argument, RRAC expe-
rience might relate in some way to Professor Clarke’s criticisms 
of construction professionals. RRAC exemplified for instance 
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how collaboration and contact could work successfully, but 
the initiative to form RRAC emanated from nItRR and not 
from the private sector. The Clarke paper laments that first-
class research receives little support from the UK’s construc-
tion professionals, but, with respect and at some miles from 
the scene, it might be asked whether the UK academics ever 
thought of making efforts to present their findings and possible 
innovations separately to the construction professionals, or 
alternatively, whether the academics were of the opinion that 
publication of their findings in prestige journals would suffice 
as a promotion effort? 

Returning to the “national forum” concept and based on 
RRAC experience therefore, it would seem that an essential 
first task at this time, and before any type of official forum is 
formed, would be to sound out the reaction of research bodies 
to the “forum” proposal. There might well be opposition to it. 
Certain research units might regard their particular efforts as 
too confidential for disclosure, others might fear losing their in-
dependence, resent interference or possibly fear criticism of their 
programmes.

It is therefore suggested that calling for a “national forum” be 
preceded by formation of an informal committee run more or 
less on the lines of the former RRAC. The committee should in-
clude the total research community in government departments 
– not only those cited in the CSIR report – and the universities. 
In fact, the private sector might not be required initially, because 
of possible inter-departmental strife and also confidentiality 
problems, and the sector’s time of entry into the debate could 
possibly be delayed until the preliminary stages produce some 
sort of consensus. First items on the agenda would probably com-
prise the national forum concept and the general advisability of a 
unified approach. 

when and if those and other potential hurdles are over-
come the committee could begin to debate the detail. The 
proposed structure and purpose of such an informal committee 
might, however, be criticised as being able to produce nothing 
but a “talking shop”. In fact a “talking shop” should be its initial 
objective – to allow the entire research community to debate 

the CSIR proposal fully and frankly before taking precipitate 
action on a matter that could substantially affect the future of 
some of its components.

technology Colony
The CSIR paper warns  that “continued lack of investment in 
infrastructure-related R&d will place the sector in the situation 
of a ‘technology colony’ which makes the country dependent 
on international Set resources for the sector’s needs”. on this 
matter it might again be relevant to take recourse to history, re-
lating not to research experience, but to that of the private sector.  

From the very early days of its industrial and mining progress 
South Africa has had to depend on importing technological 
talent from industrial western europe, and later the USA, in 
order to install a modern infrastructure. early in the 1950s, for 
instance, a number of well-established foreign companies entered 
the country to join the infrastructure surge that was then in its 
initial stages, some of the companies operating on their own and 
others entering into partnership with local groups. most of those 
companies stayed in the country for several decades and left only 
when the poor political climate threatened sanctions against 
South Africa, and attractive infrastructure projects with better 
prospects were being offered world-wide. 

during their stay the companies had, however, made a posi-
tive impact on the local industry in terms of design, construction 
and the handling and administration of contracts, and their 
withdrawal during the 1980s was obviously a setback. It is there-
fore good news at this time that the new political dispensation 
has brought back foreign companies in greater numbers and 
from a greater number of countries around the world. The local 
industry and profession will stand to gain from the inflow, de-
spite increased competition. 

Admittedly such a direct result from foreign expertise is 
more easily achieved in day-to-day practice of design and con-
struction than it would be in the case of R&d. moreover, the 
CSIR is correct in affirming in its paper that South Africa has its 
own special research problems – technical, environmental, even 
social and political – that are best identified and solved with local 
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talent. nevertheless, an infusion of foreign talent into research 
should probably do the local research establishment no harm. 

Local companies might even find it necessary occasionally 
to commission research from foreign organisations, especially 
at this time when it seems to be agreed that the South African 
research effort is apparently functioning at a rather low ebb. 
The “colonising” researchers would then inevitably co-opt local 
researchers or research bodies into their operations and some 
of the “colonisers”, like their private enterprise colleagues, might 
even decide that they could find a future here. A great deal of 
technology transfer and R&d expertise could easily result. 

There seems to be no reason for R&d from abroad to be 
feared or frowned upon, especially while the local research effort 
is busy reviving itself. In fact it should be welcomed. 

partnerships 
A further recommendation from the CSIR paper is to form part-
nerships between the public and private sectors, a relationship 
which might not be quite as simple, beneficial and peaceful as it 
sounds. The difficulty that arises is that R&d tends to result in 
innovation and invention, both of which could lead to filing of 
patent applications and then onto problems with regard to own-
ership of intellectual property.

The public sector research establishment should know that 
construction professionals, although they themselves carry out 
little or no fundamental research, are vitally interested in innova-
tion and invention (or should be if they wish to stay in business). 
Few of them would admit to a static or conservative mindset in 
that regard. In fact, from the dawn of the railway age in the 19th 
century that brought civil engineering into prominence (the It 
revolution of its age) right until the present day, contractors and 
engineers have produced inventions and innovations that have 
made a marked contribution to progress of the profession and 
industry. The 20th century for instance saw the invention of two 
new construction materials, pre-stressed concrete and mechani-
cally stabilised embankments, both invented by engineers from 
designer/contractor backgrounds. Both inventors, however, 
ensured that their intellectual property was properly in order 
before starting to cooperate in trials with the authorities, and 
both eventually succeeded in establishing their own companies 
that eventually operated world-wide.

In any event, not only the private sector, but all publicly-
financed research bodies and the universities are nowadays well 
aware of the value of owning intellectual property, and, like the 
private sector, are sensitive about their own inventions and take 
care to protect them. Partnership agreements between private 
and public sectors that cover invention and innovation are there-
fore obligatory in virtually all cases in order to protect both sides 
and to avoid dispute. 

In a number of cases, however, the parties could avoid ex-
pensive and complicated agreements on intellectual property. 
The private sector in particular often prefers to enter into 
confidentiality agreements with researchers rather than into 
patent agreements – a simpler and less controversial procedure, 
but to a certain extent favouring the inventor or entrepreneur 
who would get full royalties from  an invention that eventually 
proves commercially viable. on the other hand researchers 
themselves might also prefer the confidentiality-agreement 
route that imposes on them few, if any, investment obligations 
and no financial risk.

The public sector research establishment should know that 
construction professionals, although they themselves carry 
out little or no fundamental research, are vitally interested 
in innovation and invention (or should be if they wish to 
stay in business). Few of them would admit to a static or 
conservative mindset in that regard. In fact, from the dawn 
of the railway age in the 19th century that brought civil 
engineering into prominence (the IT revolution of its age) 
right until the present day, contractors and engineers have 
produced inventions and innovations that have made 
a marked contribution to progress of the profession and 
industry. The 20th century for instance saw the invention 
of two new construction materials, pre-stressed concrete 
and mechanically stabilised embankments, both invented 
by engineers from designer/contractor backgrounds
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Some form of agreement is, however, always advisable, even 
in apparently straightforward partnerships. human nature can 
lose some of its humanity in disputes about money. Brilliant, 
patentable and profitable ideas might suddenly arise during ap-
parently routine investigations, and such possibilities need to be 
legally covered, making it essential to anticipate problems that 
R&d could bring forward.

SuMMArY ANd FINAl CoMMENtS
The CSIR paper has proposed basically that grants for research 
in civil engineering not only be boosted threefold, but that the 
appeal for such a considerable increase should come from a 
united front of all research bodies and the private sector through 
a national forum. Their proposition appears to be reasonable, but 
it is possibly premature. In any event, a sudden leap in funding 
would hardly be advisable or practical in the present state of the 
research establishment, thus allowing ample time for talk. 

It has therefore been suggested in this essay that discus-
sion and debate on the topic should first of all be conducted 
less formally within the research community in order to 
canvass all opinions. the total research establishment has 
never before cooperated in this fashion, so that  sounding out 
of problems and getting to know each others’ viewpoints seem 
to be essential before any formal approaches are made to the 
authorities and the providers of research grants. 

All state research departments and universities need to 
be included in any projected future deliberations, however, 

not only those departments cited in the CSIR paper. For 
reasons of confidentiality the private sector, consultants and 
contractors, might not be required at initial discussions, but 
the sector could obviously play a part later in respect of ob-
taining opinions on present research, potential new research 
projects and especially problems already requiring investiga-
tion in practice.

It is suggested furthermore that the CSIR itself is the 
most suitable body to organise and coordinate such discus-
sions, formal or informal. As a centrally-controlled state-
controlled organisation, and probably able to act in terms of 
its official mandate, it is ideally placed to connect with all 
research bodies in order to discuss and decide with them 
the priorities and a method of approach. the CSIR might 
also become the body that could not only indulge in “blue 
skies” research (as distinct from research directly related to 
practice) but should also, through its many contacts, be able 
to report back to the profession on international advances in 
both theory and practice. In any event it is high time for the 
CSIR to re-establish its previous contacts and cooperation 
with its colleagues in the private sector, whether or not the 
proposed forum becomes a reality.

Lastly, the authors of the paper are to be congratulated on 
their initiative in raising the topic. It remains for them, however, 
to take the next steps forward, bearing in mind the essential need 
to obtain from the start the opinions and, ideally, the backing of 
the entire profession. 
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M A R K E T  C O N T R I B U T I O N

Just-in-time design
The Gautrain heralds a new era for transport technology
AS one oF the FIRSt and largest 
design and build projects of its kind in 
South Africa, the Gautrain Rapid Rail 
Link (GRRL) has been a pilot scheme in 
many respects. 

having been fast-tracked to facilitate 
broader infrastructure expansion and 
2010 FIFA world Cup construction 
goals, the two-phase development of the 
project started in September 2006 and is 

scheduled to be completed by the end of 
march 2011. typically, a state-of-the-art 
rapid rail system of this magnitude could 
take up to 14 years to build.

hho dESIGN ANd CoNStruCt
donovan hugo, director and Project 
manager at hho Africa Consulting 
engineers says, “It is new for South 
African consultants to work on design 
and construct with the just-in-time design 
requiring you to modify and optimise as 
you go along.”

hho Africa, in joint venture with 
Ingerop, was appointed to undertake 
the preliminary design of two of the 
Gautrain design sections, namely 
marlboro–oR tambo International 
Airport, and eeufees–Pretoria–hatfield, 
followed by the detailed design and 
construction monitoring phases for the 
8,1 km route from eeufees to Pretoria 
and Pretoria to hatfield. 

Their 40-month contract includes 
work on the most technically complex 
sections in terms of space constraints 
as the majority of the route has to be 
designed and built within a cutting 12 m 
wide and 8 m deep, bordered on the 
one side by residential and commercial 
properties, and on the other by an op-
erating South African Rail Commuters 
Corporation line (SARCC – now PRASA, 
i.e Passenger Rail Agency of South Africa). 

Says hugo, “The design of the linear 
works was very challenging, particularly 
from Pretoria Station to hatfield Station 
as the GRRL had to be fitted in next to 
the SARCC/PRASA line, all within the 
existing rail reserve. The Gautrain has to 
pass through five operating metro railway 
stations, necessitating careful planning of 
the construction activities as the trains 
and stations had to be operational for the 
duration of the construction. In order to 
thread the GRRL through the existing 

1

1  Phase 1 of the cut and cover; traffic to 

be diverted over this portion for Phase 2
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urban infrastructure, 6,4 km of earth-
retaining walls, three viaducts, three 
rail-over-rail flyovers and 18 other bridge 
structures are required. wherever pos-
sible, precast m-beams have been used for 
the bridge superstructures for fast track 
construction. There are 11 km of precast 
beams, 230 km of prestressing strands 
and 1 600 rubber bearings.

tEChNoloGY ANd SoFtWArE
Civil designer software was used for the 
rail and road alignments and to calculate 
the earthworks profiles. The details of the 
various types of earth-retaining walls, as 
well as rail clearances, were also deter-
mined. At most sections there was only 
200 mm clearance. The surveyor on site 
also used Civil designer, which made the 
interchange of alignment and designer 
files so much easier.

hho, which was appointed in 
September 2006, was involved in the 
review of the preliminary design, draft 
design, draft construction and construc-
tion design phases. Says hugo: “we had 
regular meetings with the contractors, 
as well as design review meetings. It has 
been an iterative design process taking 
into account many elements, such as cost 
and constructability.”

during the preliminary design phase, 
the hho project management team 
investigated various options for the part 
of their section of the Gautrain (Cut and 
Cover 6) that passes underneath the Ben 
Schoeman Freeway. 

Cut ANd CoVEr
The Ben Schoeman Freeway, along 
which the n1 transfers traffic from 
Johannesburg to Pretoria (tshwane), car-
ries 300 000 vehicles per day and is pur-
ported to be the busiest stretch of road 
in South Africa. taking traffic accom-
modation into account was an important 
consideration in the decision to use the 
cut and cover tunnelling method on this 
portion of the Gautrain project.

this involved building a temporary 
three-lane bypass in order that the rail 
crossing below the freeway could be 
trench-excavated for the construction 
of the in situ tunnel portals. while 
the rock underneath the freeway was 

2

3

2  A section of the 250 m long portal
3  Aerial view of the alignment into 

and out of Pretoria station showing 

the viaducts and flyovers

The Ben Schoeman Freeway, along which the N1 transfers traffic from 
Johannesburg to Pretoria (Tshwane), carries 300 000 vehicles per day and 
is purported to be the busiest stretch of road in South Africa. Taking traffic 

accommodation into account was an important consideration in the decision to 
use the cut and cover tunnelling method on this portion of the Gautrain project
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being excavated, lateral supporting pil-
lars (18 m exposed depth) were put in 
place to stablise the road and prevent 
the trench from collapsing. In this way 
traffic f low could continue undisturbed 
on the temporary deviations.

to achieve this stability, hho used 
temporarily anchored piles. hugo ex-
plains, “As we went down, we had to put 
anchors in to keep the piles back. we 
would then monitor the deflection of 
the piles to check for any lateral move-
ment. we constructed the portals in 
situ and then reinstated the road using 
vertical reinforced earth panels and 
backfill.”

hugo worked closely with the soft-
ware programmers at Knowledge Base 
(the developers of Civil designer) to cus-
tomise the alignment functions specifi-
cally for the Gautrain project. 

he says, “we’ve learnt a huge 
amount in terms of document control 
and managing the design process, as 
well as coordinating the project man-
agement aspects. the GRRL comprises 
all aspects of civil engineering and is 

one of the most challenging projects we 
have done to date.”

thE FuturE oF thE  
GAutrAIN ANd rAIl trANSport 
Rail transport in South Africa will enter a 
new era with the opening of the Gautrain, 
which will introduce a modern inter-
city commuter rail service connecting 
Johannesburg and Pretoria, with six 
trains per hour running 18 hours per day 
between the two cities at speeds ranging 
between 160 and 180 km per hour. 

travelling time between 
Johannesburg and Pretoria will be ap-
proximately 35 minutes and 12 minutes 
between Sandton and oR tambo 
International Airport. 

There are mixed projections on 
how effective the Gautrain will be in 
alleviating congestion. however, James 
Chakwizira, Senior Researcher at CSIR 
Built environment says, “The Gautrain 
is not meant to be a substitute for road-
based transport and was never conceived 
as an alternative to urban mass public 
transport. In a way, the Bus Rapid 

transit (BRt) proposal and initiative 
answers to that call, as well as comple-
menting the Gautrain project.”

“It is important also to view the GRRL 
as a starting point and as a line from 
where other lines and extensions are to 
be developed. This lends credence to the 
concept of the Gautrain as the anchor 
rail line from which inner and outer ring 
rapid rail link lines would integrate with 
the mass transport system in the Greater 
Johannesburg area.”

Public transport relies on densification 
to make it work and the future land-use 
patterns around the station will be vital. 
The Gautrain project office is working with 
municipalities to create station-develop-
ment plans around the ten Gautrain sta-
tions and is actively promoting changes in 
land use around stations since much of this 
land is at present underdeveloped. 

 INFO

Jayson Bester 

Strategic Marketing Manager 

Knowledge Base 

jayson@knowbase.co.za
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drainage management  
behind mechanically stabilised earth walls
one method oF deSIGnInG and constructing a retaining 
wall is using mechanically stabilised earth. A number of similar 
technologies fall under the heading of mechanically stabilised 
earth walls (mSews), each claiming to be distinct or having a 
particular advantage, but essentially performing or using sim-
ilar theory in their respective design processes. The application 
of all mSew technology relies on good construction practice, 
careful selection of backfill soil, compaction and moisture con-
trol without neglecting drainage management.

during the construction phase there is an inherent risk of 
rainwater ingress into the backfill, with accompanying risks 
regarding consolidation, pore water pressure, and cavitation or 
piping. As a result the cladding system or panels may become 
distorted or displaced.

Rapid removal of water from retaining walls can be executed 
with geosynthetic materials, concrete drains or pipes. to drain 
excess quantities of surface water requires consideration of at 
least the following factors: estimated volume of water, gradient/
slope, duration of collection, and exit/discharge conditions. 
The purpose of managing this draining function is to keep the 
backfill of an mSew structure as dry as possible during and post 
construction.           

The following are two examples of mSew mining projects 
sucessfully completed in Africa:
Iduapriem, Ghana – terramesh (gabion) system
Klipspruit, ogies in mpumalanga – macforce  
(concrete panel) system

IduAprIEM – GhANA
this primary crusher tip wall for Anglo Ashanti in western 
Ghana offered both options and challenges – an abundance 
of good quality rock that is kept in spoil dumps, and a high 
rainfall. the structure housing the crusher is 30 m high and 
is founded 11 m below ground level. Before designing the tip 
wall, drainage aspects of the foundation and backfill, and 
surface water accumulation and runoff were thoroughly inves-
tigated. with the availability of an excess amount of processed 
crushed rock and a large local labour force, it was suggested 
that an mSew solution using a soil reinforced gabion design 
would take advantage of the resources and address the water/
drainage aspects. 

Although the tarkwa region has a high rainfall – in the 
order of 1,5 metres annually – water drainage management of 
this mSew is successful, due to its permeable facing, coupled 
with careful attention to the compaction control of the back-
fill and the channeling of surface water runoff. this project 
at Iduapriem demonstrates the successfull drainage of surface 
water by using the ability of the whole gabion surface to expel 
excess water, thereby keeping the backfill and the wall dry.

klIpSpruIt CoAl MINE – oGIES
A different water regime was found at the project site in 
ogies, where a coal mine required a ramp to be built on coal 

1

1  gabion facing – MsEW at iduapriem
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deposits overlaying a horizontal bed of laterite. during the ex-
cavation stage a shallow water table and poor quality top soil, 
overlaying the stiff laterite layer, were found. this confirmed 
the interpolations of the geotechnical investigation. the mSe 
design therefore required a system to cope with the expected 
consolidation of fill and possible settlement. An mSe solu-
tion that could cope with possible differential settlement was 
chosen and, in addition, a stronger pioneer layer of up to 2 m 
in thickness was placed on top of the stiff laterite deposit at 
the outset. this pioneer layer created a workable platform and 
also improved the foundation bearing capacity and condi-
tions. the mSe design also specified a 500 mm gravel curtain 
directly behind the cladding panels of the wall to provide 
maximum dissipation of all the surface water runoff during 
construction and to provide a drain for water to escape from 
any future ingress of water into the backfill. Great care was 
taken with the selection of the backfill which was a blend of 
rock spoil and sandstone - this delivered a well graded mate-
rial with good frictional characteristics. this choice also 
contributed to reducing water penetration, as it compacted 
well and sealed off the layer while work proceeded during the 
rainy season.

CoNCluSIoN
management of the water regime, maintenance of the efficacy of 
the drainage system, and attention to as many associated con-
tributing factors as can be made known to the designer and con-
structor certainly assist in coping with water related conditions 
to keep mSews functioning to their best capacity.   

 INFO

Joseph Meadows 

Special Projects Manager 

Maccaferri Southern Africa 

joseph.meadows@maccaferri.co.za 

2

2  Drainage curtain behind panels at Klipspruit
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Infraset and transnet develop 
second-generation transition beam
A second-generation transition beam has 
been designed and developed by transnet 
Freight Rail (tFR) and Infraset Railway 
Products. transition beams smooth 
out the difference in resilience between 
normal ballast-mounted rail track and the 
concrete-mounted track found in tunnels.

The new beam represents a substan-
tial advance over its first-generation 
counterpart, jointly developed by tRF 
and Infraset for the Richards Bay coal 
line nine years ago, in that it is much 
easier to produce and simpler to install. 
two beams (four in all) have been placed 
at each entrance to the only tunnel on 
the Sishen/Saldanha ore (orex) line, the 
northern end being situated at elands Bay 
on the western Cape coast.

transition beams comprise individual 
sleepers which are post-tensioned to form 
a single ladder-shaped beam. Rails are 
secured to the beams with Pandrol fas-
tenings. Because they rest on ballast, the 
beams provide intermediate resilience, 
approximately 50% less than normal 
ballast-mounted track and 50% greater 
than the concrete-mounted track used in 
tunnels. 

Josia meyer, senior engineer track 
technology at tFR, says the net ef-
fect of stepping resilience up or down 
depending on the direction of the train 
is that the frequency of maintenance 
required at tunnel entrances is reduced 
from three times to once annually. this 
in turn minimises line closures and im-
proves overall productivity.

“track assemblies at tunnel entrances, 
which are not protected by transition 
beams, are less able to withstand the 
additional vertical and horizontal forces 
generated by trains as they move from 
concrete-mounted to ballast-mounted 
track, and vice versa. These additional 
forces accelerate ballast deterioration by a 
factor of three, hence the higher mainte-
nance requirement,” says meyer.

As tFR intends increasing freight 
volumes on the line from the current 
45 million tons to 60 million tons a year, 
any avoidance of line closures will have a 
direct impact on tonnages hauled. 

Attie Coetzee, civil maintenance 
manager on the orex line, says the line 
runs the longest production trains in the 
world. 

“these stretch to 4 km and comprise 
up to 342 wagons and 11 locomotives 
(three electrical plus eight diesel units) 
on each. the orex line is undergoing 
continual improvements. For example, 
ten years ago its maximum carrying 

capacity was only 18 million tons,” 
Coetzee continues. 

Sizwe mkhize, product manager of 
Infraset Railway Products, says the joint 
development of a local transition beam 
first began in 1999 when transnet de-
cided to replace a Japanse beam, which 
precluded tamping of the ballast situated 
immediately beneath it.

“This first-generation replacement 
beam proved successful in reducing the 
amount of maintenance required on the 
coal line and the improvements now 
incorporated in the second-generation 
beam were installation and production 
driven,” explains mkhize.

 INFO

Josia Meyer 

Senior Engineer Track Technology 

Transnet Freight Rail 

011 773 6355 

Sizwe Mkhize 

Product Manager: Infraset Railway Products 

011 813 2340

 An installed transition beam at the 

entrance/exit to the tunnel on the sishen/

saldanha ore line at Elands Bay
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M A R K E T  P E R S P E C T I V E

Andre Olivier 
Technical Director 

Infrastructure Development Services 
Bigen Africa Services (Pty) Ltd 

andre.olivier@bigenafrica.com

Breaking the impasse:  
unlocking infrastructure and housing 
A CRItICAL nAtIonAL ConStRAInt in the delivery of 
housing remains the lack of availability of bulk infrastructure. 
The increasing disparity between bulk municipal services ca-
pacity and the services demands of housing delivery has emerged 
as a critical constraint in South Africa.

Since the late 1970s patterns in municipal service infrastruc-
ture investment have shown a persistently growing gap between 
the rate of expansion of infrastructure reticulation networks and 
the rate of creation of bulk infrastructure. This investment gap 
has reached critical proportions in many municipalities, effec-
tively placing a drag on economic growth and the ability to de-
liver housing with a dignified level of services. As a result, South 
Africa can expect a relentless rise in communities deprived of 
service delivery, in informal settlements and in worsening ab-
sorption of the urban poor into the formal economy.

Given the structural weaknesses experienced in its municipal 
infrastructure delivery approach, South African is in dire need 
of smarter solutions to meet the housing and services investment 
challenges of its urban development process. 

Bigen Africa, in partnership with ABSA Bank, is actively 
working with municipalities in finding new ways to realise syner-
gies in integrating housing delivery while solving critical city-
wide infrastructure shortfalls. In the process ABSA/Bigen Africa 
are engaging their partners in the financial services sector to 
provide project finance to a wide range of municipal infrastruc-
ture projects. Through its dedicated Infrastructure development 
Services (IdS) unit, Bigen Africa is finding smart solutions for 
delivering housing and infrastructure within the South African 
institutional and legislative context.

By preparing projects carefully, ABSA/Bigen Africa have 
been able to overcome key constraints currently experienced by 

the conventional development approach to housing and infra-
structure. Four critical advantages have been achieved for mu-
nicipalities by following a fresh approach in the way municipal 
infrastructure is planned, funded and implemented:

upping the pace of delivery N . Through integrated project scoping, 
unnecessary delays in the pace of infrastructure delivery, 
which are typical of incremental project delivery, are avoided. 
In structuring and raising project finance the limitations of 
grant availability and constrained municipal balance sheet 
borrowing capacity can be overcome. In addition, Bigen Africa 
has invested significant resources in finding practical and 
legitimate approaches to implement projects within the regula-
tory and institutional municipal environment. In this manner 
the backlog in creating municipal services infrastructure 
can be reduced through an enhanced rate of service delivery 
expansion, and the traditional grant funding and borrowing 
capital availability is complemented.
Broadening the availability of development funding for municipal in- N

frastructure creation. An increased flow of development capital 
to local government remains a critical success factor in ad-
dressing infrastructure needs. In an economic environment of 
reduced state revenue, it is necessary to complement existing 
flows of capital grants to maintain and even increase the pace 
of delivery. Importantly, most banks, pension funds and invest-
ment companies target infrastructure and housing, with many 
having created dedicated funds to channel investments into 
these focus areas. In the current context, very few such funds 
reach the municipal sector due to the lack of transactional 
scope. however, if the right kind of project finance solutions 
are structured, there is potential for massive additional capital 
flows to the municipal sector.
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optimising the developmental impact of infrastructure investment on the  N

poor. There is significant scope to leverage private sector capital 
to benefit the poor sustainably through infrastructure invest-
ment. It is fiscally appropriate to direct private capital invest-
ment in public infrastructure to those projects that can be 
sustainably funded through alternative development finance 
mechanisms. By structuring such projects to make provision 
for cross-subsidisation of the poor, state resources can be 
significantly complemented. It follows that such an approach 
would create additional scope for public budgets to focus on 
meeting the infrastructure needs of the poor. In addition, 
such an approach serves to relieve the pressure on municipal 
budgets to fund infrastructure projects when the money could 
be better spent on other forms of development funding. In the 
process municipalities will create additional budgetary scope 
to fund much needed social infrastructure.

Building municipal fiscal capacity N . Through an integrated approach 
to project design and risk mitigation, municipal fiscal capacity 
is strengthened by limiting operating liabilities while removing 
critical institutional weaknesses in revenue management and 
operational efficiency. In addition, integrated project design 
ensures that municipalities can incorporate previously un-
funded projects through cross-subsidisation. municipalities 
thus achieve greater affordability, stronger cash flows and 
reduced risks.

In a range of municipalities in, inter alia, Gauteng, the northern 
Cape, Limpopo and the eastern Cape, housing delivery has been 
long delayed due to a lack of bulk infrastructure availability. 
These municipalities are already benefiting from the develop-
ment approaches being jointly facilitated by Bigen Africa and 
ABSA. Collectively, these partnerships are proving that the lack 
of government funding and weak municipal borrowing capacity 
should not be insurmountable obstacles in realising large-scale 
housing and infrastructure projects in an affordable manner.

Bigen Africa’s strong capacity in technical matters, develop-
ment finance and institutional knowledge has enabled it to struc-
ture feasible project finance solutions in rural areas, small urban 
centres and major metropolitan settings. By finding smarter 
solutions, we have opened up a new world of possibilities for our 
partners. The teaming of a skilled technical services provider, a 
committed commercial bank and a willing government points 
the way for future housing and infrastructure solutions in South 
Africa and beyond.  

In a range of municipalities in, inter alia, Gauteng, the 
Northern Cape, Limpopo and the Eastern Cape, housing 
delivery has been long delayed due to a lack of bulk 
infrastructure availability. These municipalities are already 
benefiting from the development approaches being jointly 
facilitated by Bigen Africa and ABSA. Collectively, these 
partnerships are proving that the lack of government funding 
and weak municipal borrowing capacity should not be 
insurmountable obstacles in realising large-scale housing 
and infrastructure projects in an affordable manner



IN BRIEF

StANdArd (SANS 517) 
For lIGht StEEl FrAME 
BuIldING puBlIShEd 
ligHT sTEEl FRAME BUilDiNg is a well-known 
building method in Australia, the Us and 
Europe, and has been in use for more than 
50 years. This technique – an alternative to 
traditional methods using bricks and stone 
– can be used for a wide range of low and 
medium-rise residential and office buildings, 
but has only become established in southern 
Africa since 2007. 

Because light steel frame building is 
not yet included in the National Building 
Regulations as a conventional building 
method, plans have to be submitted for ap-
proval, together with a rational design by a 
competent person, normally an engineer. 
As sANs 517 Light steel frame building, can be 
used as a basis for the design, its recent pub-
lication is important news for architects, civil 
engineers, developers and all others planning 
to use light steel frame building methods.

John Barnard, the Director of the sA light 
steel Frame Building Association (sAsFA), and 
technical specialist responsible for sANs 517, 
comments on the standard as follows:

“light steel frame building has been 
described as ‘intelligent building’. Apart from 
the speed of construction – and hence earlier 
occupation – lsFB offers structurally sound 
buildings and logistical cost advantages. it of-
fers buildings that comply with the insulation 
requirements of sANs 204, Energy efficiency in 
buildings, neat and crisp finishes are possible, 
and reports have been received of cost savings 
of up to 20% compared with conventional 
masonry building. Wastage of building mate-
rials is minimised.

“Despite the recession, 20 000 tons of 
high-strength galvanised steel were used 
for light steel frame building projects using 
this technique during 2009, a growth of 10% 
over 2008 volumes. As there was a decrease 
of ca 230% in low-rise building projects over 
the same period, this clearly shows that 
more construction firms are turning to this 
technique.

“The advantages associated with this 
method are that the buildings are environmen-
tally friendly and structurally sound; time sav-
ings of up to 30% can be achieved compared 

with conventional building; and they offer 
good thermal insulation and superior finishes. 

“light steel frame building is a building 
method, and should not be confused with 
prefabricated or ‘kit’ buildings. it has been 
described as ‘off-site’ building because a lot 
of the manufacturing takes place in factories, 
and the components are then assembled 
on site.

“it consists of structural wall panels and/
or trusses, assembled using cold-formed steel 
sections made from thin-gauge, high-strength 
galvanised steel sheeting. sections are joined 
together – typically in a factory – using rivets 
or self-tapping screws to form structural wall 
panels and/or roof trusses which are then 
transported to site for erection on foundations 
or floor slabs. 

“similar to timber frame construction, the 
wall frames are clad externally and internally 
on site with a range of alternative cladding ma-
terials, with services (electrical and plumbing) 
and insulation material installed in the wall 
cavity. Any type of roofing material can be 
used,” John concludes. 

 TO PURCHASE:

Standards Sales at SABS 

012 428 6883 

sales@sabs.co.za 

Also download directly from the secure standards 

webstore, on entry of a credit card number: 

http://www.sabs.co.za/index.

php?page=standardspurchase 

NEW StruCturAl tuBE 
StEEl lAuNChEd
THE AssoCiATioN oF steel Tube and Pipe 
Manufacturers of south Africa (AsTPM) and the 
southern African institute of steel Construction 
(sAisC) have announced the launch of grade 
s355 steel for structural tube. The new grade, 
which replaces the previous 300 standard, has 
been designed using international best prac-
tice and complies with the minimum standard 
based on EN10219 Part 1.

“This will make a significant difference 
to the structural steel tube industry as, for 

the same amount of steel as the previous 
300 standard, higher loads can now be resisted,” 
says AsTPM executive director Colin shaw. “This 
will render steel tube much more competitive 
against both other steel profiles and other con-
struction methods like reinforced concrete.”

sAisC executive director, Dr Hennie de 
Clercq, says that s355 will help considerably 
in the process of encouraging architects and 
engineers to, inter alia, build high-rise struc-
tures in steel rather than concrete. “We will be 
promoting strongly the advantages of tubular 
steel and steel in general for these structures,” 
says de Clercq.  

AsTPM’s Technical Committee chairman, 
Franco Mordini, believes that the new grade 
will help tubular steel become even more 
recognised for its inherent advantages. 
“Apart from its widely acclaimed aesthetic 
properties, it is becoming increasingly ac-
cepted that closed tubular sections, when 
concentrically loaded in compression, offer 
considerable savings to structures. Also, 
tube is inherently the most efficient form for 
resisting torsion loads, which may also be 
applied during the fabrication and erection 
processes,” says Mordini. “importantly, tube 
does not have a weak axis and the steel is 
optimally distributed.”

Mordini says further that one of the crucial 
advantages of s355 is that tubular steel is now 
in line with the grades used with hot rolled steel 
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1  Many of the leading tube and pipe 

manufacturers are investing in state of the 

art machinery specifically to handle the 

new grade S355 steel for structural tube. 

Pictured here is one such machine

1



products. “This obviates the complication of 
having to specify different grades for different 
products, thus making it easier for architects 
and engineers to specify tube for an entire job, 
or portion thereof, rather than either being used 
sporadically or not at all.”

Meanwhile, in anticipation of the expected 
increase in demand for tubular, some of the 
AsTPM’s members have invested significantly 
in cutting and preparation equipment which is 
able to make the most of this new grade. “These 
improved plasma and laser cutting technolo-
gies have eradicated many profiling difficulties 
and will contribute to simplifying the fabrica-
tion process of steel components made out of 
tube, and hence the competitiveness of tubular 
product,” says shaw.

The official launch of s355 took place in 
February 2010 in Cape Town, Durban and 
Johannesburg, where the keynote address was 
given by world-renowned tubular specialist, 
Canada-based Dr Jeffrey Packer. The launch 
was followed by a one-day seminar on Tubular 
Design and Construction led by Dr Packer.

 INFO

ASTPM 

011 823 2377 

astpm@astpm.com 

SAISC 

011 726 6111 

info@saisc.co.za

thE World’S SMAllESt 
ANd lIGhtESt 
hYdrodEMolItIoN uNIt 
CoNJET AB is ExTENDiNg its comprehensive 
range of leading hydrodemolition equipment 
with the launch of the latest revolutionary 
high-pressure hydrodemolition Conjet Nalta 
Jetframe 101. The Conjet Nalta is the world’s 
smallest and lightest hydrodemolition unit. 
it replaces and robotises the dangerous and 
far less productive hand-lancing method 
of hydrodemolition, as the ”Nalta” operator 
remotely controls all functions of the Jetframe 
101 a safe distance from the working area. 

The Conjet Nalta Jetframe 101 is very flex-
ible and versatile as it mounts, climbs and oper-
ates on standard scaffold tubes, and as there are 
no electrical sensors it can also operate under 
water. All components are small, light and easy 
to carry and position. The cutting head weighs 
14 kg, the feed beam section 6 kg and the hy-
draulically controlled step units, which are fixed 
to each end of the feed beam and automatically 
climb up and down standard scaffold tubes, 
weigh 9 kg each. The trolley-mounted hydraulic 
control unit weighs 90 kg. 

safety was paramount in the design of the 
Conjet Nalta. “Nalta” is a colloquial term used 
in Vilhelmina in lapland in northern sweden 
to denote something very small. Nalta opera-
tors do not need the ”spaceman-type” bulky 
and heavy protective clothing that is essential 
when using awkward and cumbersome hand-
held lances.

The Conjet Nalta will eliminate the accidents 
that can occur with the hazardous hand-lancing 
operations and has already proved to be 
considerably more productive in pre-launch 
contract trials. “We are replacing the dangerous 
hand-held lancing operations and making them 
safer with our new and revolutionary Nalta 
Jetframe,” says Conjet vice-president lars-göran 
Nilsson. “Contractors that have so far used the 
Nalta during on site contract trials have been 
very impressed with its safety and performance. 
With a hand lance pump of 120 kW, generating 
250 N reaction force, production will be between 
two to three times higher than with a hand 
lance. Because the Nalta can withstand a greater 
reaction force of 600 N, compared to 250 N for 
a hand-held lance, higher-powered pumps can 
be used, increasing productivity even further by 
up to five to six times. The Nalta is also very easy 
and quick to set up and can work continuously, 
so there is far less downtime compared to hand 
lancing, where operators have to stop and rest 
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every 20 minutes or so. Hydrodemolition with 
the Nalta is also far more controlled, uniform and 
accurate, and selectively removes only damaged 
concrete. it will prove ideal for those contractors 
currently using water jetting hand lances.” 

The Nalta Jetframe 101 is supplied with 
high-pressure water from a standard hand 
lance pump. The operator controls all move-
ments of the Nalta Jetframe 101 from a hand-
held portable control box and can operate 
on flat as well as curved surfaces with a radius 
as small as 400 mm. The Nalta Jetframe 101 is 
powered by a trolley-mounted hydraulic unit 
that only needs to be connected to a single-
phase 10 A 230 V electrical supply.

The Nalta Jetframe 101 is primarily in-
tended for the hydrodemolition of concrete, 
but is also suitable for other applications, such 
as cleaning and de-scaling of steel. A different 
power head with a self-driven rotor is available 
as an option that can be used for numerous 
surface preparation tasks. For example, the 
Nalta Jetframe 101 can achieve HB 2½ grade 
cleaning on steel surfaces when operating at 
pressures exceeding 2 500 bar. 

The Nalta Jetframe 101 system consists of a 
feed beam with an oscillating cassette, hydraulic 
unit and a remote control box. The oscillating 
lance, fixed to the cassette, travels along the 1 m 
long feed beam, which can also be extended 
with two extra sections to a maximum length 
of 3 m. The angle of attack of the lance changes 
direction when it hits the manually set turning 
points at each end of the feed beam. This elimi-
nates the need for electric sensors, enabling the 
unit to be used underwater. Due to the innova-
tive patent protection only one set of hydraulic 
hoses is required for controlling all functions 

of the Nalta Jetframe 101, including oscillating 
lance angle and cassette movements.

The feed beam is attached at each end to a 
patented hydraulically controlled step-climbing 
unit. The two step units fix onto and automati-
cally climb up and down standard scaffold tubes 
after each traversing pass of the cradle and lance. 
The step units can also operate on scaffold tubes 
bent to a minimum radius of 400 mm, making 
the versatile Nalta Jetframe 101 ideal for working 
on curved as well as flat surfaces. 

 INFO

Lars Göran Nilsson, Sweden 

lars.nilsson@conjet.com 

www.conjet.com 

ENSurING WAtEr 
For our FuturE 
THE ETHEKWiNi WATER reticulation system’s 
aged leaky pipes currently lose 90 000 kilolitres 
daily, which has prompted the municipality 
to invest in a multi-million-rand replacement 
programme to ensure that it has sufficient 
water for the future. 

According to eThekwini Water and 
sanitation (EWs) head Neil Macleod, the Non-
Revenue Water branch has embarked on a 
focused programme to identify and treat the 
problem at source.

“With eThekwini’s water demand rising, 
and leaks increasing due to the old crumbling 
pipe infrastructure, we realised 18 months 
ago that quick action was essential to prevent 
demand exceeding supply,” he said.

The municipality purchases 880 million 
litres of water daily, but currently only sells 
590 million to consumers. in the 2009 financial 
year R37,3 m was invested in various water loss 
reduction projects and another R65 m has 
been budgeted for the current year.

Among the 16 dedicated interventions for 
curtailing water loss is the extensive Asbestos 
Cement (AC) Pipe Replacement programme. 
Macleod said these projects have cost R1,6 
bn, with the new pipes expected to provide 
at least 50 years of leak-free service to the 
municipality.

EWs has also improved the customer 
billing service to minimise anomalies. More 
than 3 020 water meters that were installed 
in the 1970s and earlier have already been 
replaced and the new meters are monitored to 
ensure accurate measurements.

“Pressure management has proved to be 
one of the most effective interventions. By 
reducing the water pressure, we can reduce 
water loss by 70 million litres each day, and 
every R1 m invested in pressure management 
translates into a R3 m saving on water losses,” 
continued Macleod.

He said that a year into the programme 
improvements in the water losses are already 
evident, which eThekwini attributes to the 
persistent efforts to replace the mains, reduce 
pressure and detect and repair leaks and bursts.

1  The Conjet Nalta Jetframe 101 replaces and 

robotises numerous hand lance applications, 

improving safety and increasing productivity

1  Durban University of Technology students 

undergoing training for field measurements. 

The eThekwini Non-Revenue Water Reduction 

Programme provides experiential training and a 

bursary scheme for seven students at any one time

1

1
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“Although too early to confirm a trend, we 
are delighted to see the benefits and encour-
aged that our work is reaping rewards. This is 
no quick fix, but in 18 to 36 months, we should 
see the cumulative benefit of the work being 
done,” he said.

The municipal goal embraces annually re-
ducing leaks such that within a decade the loss 
can be held steady at 23%. According to World 
Bank publications, this would place eThekwini 
Metropolitan Municipality’s water system 
among the top 35% in the developed world and 
among the top 15% in the developing world. 

By implementing all the planned interven-
tions, bulk water purchased over the next five 
years is projected to be held steady in spite of 
a 2% annual growth in actual consumption. 
Reducing the water lost through leaks will 
maintain the average daily demand.

“People only notice when things go wrong 
and we are working to minimise leaks. if the 
public assists by reporting leaks and water 
bursts on the toll-free number 0801 313 013, 
we can significantly reduce water loss,” con-
cluded Macleod.

Additional information
in reducing water losses during the 2009 financial 
year, EWs: 

carried out leak detection surveys on  N

15 000 km of pipes
repaired 7 000 leaks N

designed 62 new pressure-reducing valves  N

(PRV) and commissioned 16 new PRVs
installed 87 PRV failure-detection devices  N

commissioned five advanced PRV controllers N

replaced 864 km of AC pipes. N

in the current financial year to June 2010 EWs will:
install 350 PRVs N

commission 100 advanced pressure-control  N

devices
conduct leak detection and repair activities on  N

18 000 km of reticulation
replace 700 km of existing AC pipelines N

upgrade all custody transfer meters that are  N

used to purchase water in bulk.
The long-term goals for the programme are to:

ensure that all standpipes, water dispensers  N

and electronic water tariff units are metered
reduce the average zone pressure from 550 to  N

400 kpa
continue replacing all consumer meters older  N

than 20 years (±21 000 meters per year)
meter all water consumption in informal areas  N

and reduce wastage
regularise all illegal connections (estimated to  N

be 28 000).

 INFO

Neil Macleod 

Head: eThekwini Water and Sanitation 

031 311 8605 

Simon Scruton 

Manager: Non-Revenue Water Branch 

031 311 8744 

dhV SIGNS GIANt 
CoNtrACt For INdoNESIAN 
SANItAtIoN proJECt 
DUTCH CoNsUlTANCy AND engineering firm 
DHV and its indonesian subsidiary PT MlD have 
signed a contract to undertake a giant sanita-
tion project in indonesia. The Urban sanitation 
Development Project will develop sanitation 
strategies and manage studies, designs and con-
struction supervision services for waste water, 
urban drainage and solid waste in 80 cities. The 
contract, worth €10 million, runs until the end 
of 2014 and is being financed by the Dutch 
Ministry for Development Cooperation through 
the Dutch Embassy in Jakarta. 

There is an urgent need to tackle sanita-
tion issues in indonesia. Jan oomen, DHV’s 
project leader, says, “indonesia has a popula-
tion of around 230 million. only 1% of the 
people have access to sewerage and 40% do 
not have environmentally safe private or public 
toilets at their disposal. This poses serious 
health risks. The indonesian government 
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underwrites the Millennium Development 
goals and wishes to improve the situation 
significantly.”

The project is part of the indonesian 
government’s Accelerated sanitation 
Development Programme (known by its 
indonesian acronym PPsP). The programme 
aims at improving waste water, urban 
drainage and solid waste infrastructure 
and services in 330 cities over the coming 
five years. investments under PPsP are 
currently estimated at Us$5 billion by 
the indonesian government. oomen 
states, “We expect that this amount will 
need to be doubled if local governments 
opt for more structural long-term solu-
tions for their still fast-growing cities.”

The indonesian National Planning Board 
is the formal client of the project. The bulk 
of the contract concerns guidance and as-
sistance to the cities that will be developing 
their strategies and implementing their plans 
themselves. over the past four years DHV has 
worked on similar assignments for twelve cities 
and three provinces. According to oomen, 
“We can put our fieldwork experience and 
international knowledge of waste water, 
urban drainage and solid waste management 
to good use in this new contract. our work 
has already resulted in the establishment 
of our approach as model for the national 
programme. it is the indonesian government’s 
intention that its backlog in urban sanitation 
services, as compared with the Millennium 
Development goals, will be largely resolved 
after those five years. The preceding project, 
indonesia sanitation sector Development 
Programme (under the management of 

the World Bank) was also funded mainly 
by the government of the Netherlands.

 INFO

Suzette Schreuder 

suzette.schreuder@dhv.com 

updAtEd pIpE ANd portAl 
CulVErt hANdBook For 
ENGINEErS ANd SpECIFIErS 
THE PiPEs (Concrete Pipe, infrastructural 
Products and Engineering solutions) division 
of the Concrete Manufacturers Association 
(CMA) has issued an updated version of 
its Precast Concrete Pipe and Portal Culvert 
Handbook. Revised by independent pipes 
consultant, Alaster goyns, it is available in hard-
copy, on CD or from the CMA’s website. 

Aimed at designers and specifiers working 
for municipal and consulting engineers, the 
handbook provides the basic guidelines on 
correct usage, selection and specification of 
concrete pipes and culverts. installers will also 
find it useful.

CMA director, John Cairns, says the 
handbook mainly covers pre-construction 
and design aspects including the basic theory 
on determining product size, strength and 
durability, as well as some theory on special 
features. Chapter headings include product 
classification, hydraulics, loads on buried 
pipelines, concrete pipe strengths, bedding, 
pipe jointing, flotation, sewer corrosion, portal 
culvert strengths and field testing.

1  Floating toilet, Banjarmasin, Indonesia
2  Garbage and settlement along 

a riverbank in Indonesia

1

2 1
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The formulae, diagrams and tables 
provided are adequate for most product ap-
plications. However, they are by no means all-
encompassing and the book provides a list of 
useful publications for further reading.

Three groups of standards are applicable 
to precast concrete pipe and portal culverts, 
namely:
1.  Codes of practice, which detail how product 

size, strength and durability should be se-
lected

2.  Product standards, which prescribe what 
product requirements have to be met

3.  Construction standards, which prescribe how 
products should be installed. (A companion 
publication covering installation aspects in 
greater detail is available from the CMA.)

The handbook is based on the relevant 
standards south Africa (stansA) codes and 
standards and all products covered comply 
with the relevant sANs specifications. These 
product standards ensure that finished prod-
ucts meet the necessary performance require-
ments and all use the same basic layout:

scope N

Normative references N

Definitions N

Materials used N

Requirements to be met N

sampling and compliance N

inspection and test methods N

Marking N

Normative and informative annexures N

There are no standards for determining the 
size or durability of concrete pipes. However, 
the standards for the installation of concrete 

pipes are included as sections in the sANs 
1200 series for standardised specifications for 
civil engineering construction.

All factories operated by CMA’s PiPEs divi-
sion member companies have approved quality 
management systems to ensure that products 
comply with the relevant sANs specifications. 
global Conformity services (gCs) issue manu-
facturing permits and do frequent audits to 
ensure that standards are being maintained. 
These standards are periodically reviewed.

 COPIES – FREE OF CHARGE

Hard copies and CDs: 

Pam Zukor 

011 805 6742 

main.cma@gmail.com 

Can also be accessed at: www.cmapipes.co.za 

WSp CoMplEtES MAJor 
roAd rEhABIlItAtIoN 
proJECt IN thE FrEE StAtE 
WsP sA Civil and structural Engineers (Pty) ltd 
has just completed a 20 km section of one of the 
biggest road rehabilitation projects ever to have 
been awarded by the Free state Department 
of Police, Roads and Transport. The R315 million 
project entailed the rehabilitation of a section 
of Route R59, comprising roads P10/1 and P83/1 
between the Vaal River at the Free state/gauteng 
border and the N1 in the Free state.

The R59 corridor encompasses the road 
linking sasolburg, Parys and Viljoenskroon 
with goldfields, orkney and North West. The 
road will offer an alternative to the N1 toll road, 
linking sasolburg with Vereeniging, Witkop/
Daleside, Klip River, Meyerton, Alberton, 
Vanderbijlpark, sebokeng and Evaton, 
and these areas via Bothaville, Hoopstad, 
Bultfontein and Bloemfontein to the Eastern 
and Western Cape. it is estimated that the 
corridor carries some 7 100 vehicles per day in 
the vicinity of sasolburg, many of them related 
to the manufacturing, agricultural and mining 
industries, as well as sAsol itself. 

Work commenced on the N1 sasolburg 
section of the corridor, including the 
P83/1 Freeway section, in January 2007, 
and practical completion was certified on 
23 september 2009.

The project comprised the rehabilitation 
and widening of some 20 km of provincial 
road, with 8 km being upgraded to a four-lane 

1  Concrete stormwater pipes, which were 

used extensively in the Gauteng Freeway 

Improvement Project, await installation 

under the switch ramp on the N3 north



66  Civil Engineering | March 2010 

undivided freeway standard, the rehabilitation 
of 2,5 km of conventional freeway, widening 
of three major river bridges, the rehabilitation 
of five road-over-road and road-over-
railway bridges, and widening of more than 
200 drainage structures. intersections were 
upgraded to make them safer and an 18 mm 
layer of ultra-thin friction course (UTFC) was 
applied to the road surface to reduce water 
spray and traffic noise.

Prior to the upgrade the road was 
extremely narrow and rutted, resulting in 
blinding water spray, and featured many 
potholes and failures together with dangerous 
edge drops. statistics showed that between 
1994 and 2003 there were 267 accidents on 
this stretch of road. 

The professional team that was retained by 
the client, the Free state Department of Police, 
Roads and Transport, represented by the Chief 
Director: Roads, Mr Anton Troskie, included 
the consulting engineers, a joint venture com-
prising WsP sA Civil and structural Engineers 
represented by engineer Andries Bester and 
resident engineer Hennie landman, and lMV 
Consulting Engineers and Town Planners. The 
main contractor was a joint venture between 
Basil Read, ThulaHohle and set Time Plant Hire, 
represented by the contractor's project man-
ager, Tyrone gilbert.

During the course of the project, WsP 
sA Civil and structural Engineers employed 
ten local people as technical assistants in 
its laboratory and provided three students 
with holiday work. During the course of the 
road rehabilitation project, 377 new jobs 
were created and a total of 695 workers 
received training in an assortment of areas. 
All workers attended workshops on HiV/Aids 

and drug abuse awareness. Training was also 
given on first aid and fire fighting; health 
and safety and risk assessment; flag men and 
road safety; plant operators and small plant; 
scaffold erection and inspection; concrete 
placing; steel fixing and formwork; road-
works and surveys; and managerial training 
for emerging contractors.

 INFO

Andrew Mather 

CEO: WSP Group Africa 

011 361 1300 

www.wspgroup.co.za 

MApEI rEpAIrS 
hIGhWAY pIllArS 
gloBAl iTAliAN-BAsED group Mapei, a 
leading manufacturer of chemical and 
adhesive products for the construction 
industry, recently completed a project in italy 
involving the repair of concrete surfaces of 
highway pillars.

Mapei, represented locally by Mapei 
south Africa, was contracted as part of a larger 
project to modernise and upgrade the entire 
italian highway network. Work was completed 
on the Rio Verde viaduct located along the 
Cisa A15 Motorway in Pontremoli, Tuscany. 

The viaduct comprises two decks which 
rest on pillars, supported by abutments. These 
pillars are the second highest in Europe, with 
two of them reaching more than 140 metres. 
The surface of the pillars deteriorated due to 
a combination of factors, such as carbonation 
and erosion by chlorides in de-icing salts used 
during winter. This causes the reinforcement 

rods within the pillars to rust, leading to 
cracking and flaking of the concrete. 

For the two highest pillars, restoration 
included the removal of between 8 and 
12 centimetres of the deteriorated concrete 
through a hydro-scarifying process, laying a 
reinforcement mesh and then repairing the 
damaged portions using self-compacting con-
crete poured into formwork around the pillars. 

The project was not without challenges, 
which related specifically to materials, access 
and safety. 

The restoration of the two central pillars 
was most complex due to the fact that the 
special rheological properties and long work-
ability times of the self-compacting concrete 
needed to be considered in all weather 
conditions. Mapei thus developed a dimen-
sionally stable, self-compacting concrete. The 
self-compacting concrete was mixed using 
sTABilCEM sCC cementitious binder, which 
is particularly suitable for making concrete 
mixes with no shrinkage. it is therefore ideal 
for beams, kerbs, viaduct pillars, bridge super-
structures, hydraulic works and dry docks.

Mapei selected products that were de-
veloped specifically for large site operations 
and for restoration of concrete structures. 
ExPANCRETE expansive agent, MAPECURE sRA 
curing admix, and DyNAMoN sP3 super-plas-
ticiser were used for making self-compacting 
concrete. These materials met the specific 
requirements of the project and ensured 
that operating times and productivity were 
maximised. For final protection of the two 
pillars, MAPElAsTiC, a two-component flexible 
cementitious mortar, was applied.

The second challenge, namely access, was 
overcome by the construction of a specially 
designed platform, which also assisted in over-
coming the third challenge of worker safety. 
operations were mostly automated with the 
use of the platform, ensuring complete safety 

1  Rehabilitated section of Route R59 
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and high productivity. The platform met all 
operational requirements, such as moving 
formwork, reinforcement rods, scarifying 
equipment and perforation materials to high 
levels. it was also able to perform different 
operations simultaneously or in sequence even 
in adverse weather conditions. The automation 
of operations also ensured that the quality of 
the process was consistent, working times and 
costs were optimised, and waste was reduced. 

The entire project spanned a period of two 
years and was completed successfully, meeting 
all safety and material requirements. Due to 
the composition of the concrete, the repaired 
pillars have a perfect surface, with no bub-
bles, cavities or gravel clusters. The concrete’s 
excellent mechanical properties lead to longer 
life and also ensure that no carbon dioxide or 
chlorides are able to penetrate the columns.

 INFO

Lollita Pitso 

011 552 8476 

l.pitso@mapei.co.za 

ElEMAtIC SA AChIEVES SABS 
MArk IN FASt ANd SMooth 
AudIt 
ElEMATiC sA (EsA) recently achieved cer-
tification from the south African Bureau of 
standards (sABs), which entitles the company 
to apply the sABs mark to all its products. 

Customers using any product which bears the 
sABs mark are assured of a consistent level of 
quality and reliability. in attaining this certifica-
tion, EsA has provided its customers with fur-
ther peace of mind via this assurance of quality. 

Elematic hollow core concrete slabs are 
manufactured at EsA’s facility in Benoni, using 
state-of-the-art technology imported from 
Finland. EsA’s ability to rely on such technology, 
and on cutting-edge research and develop-
ment from Elematic in Finland, has always been 
beneficial to the business. Referring to achieve-
ment of the sABs mark, EsA director Craig 
Webber points out that, because all Elematic 
equipment is designed to produce hollow core 
slabs that meet the EN European standard, the 
process was made considerably easier. 

When an organisation applies for certifica-
tion, the sABs sends out an auditor to carry 
out an audit which essentially tests for con-
formity against a specified standard, namely 
sANs 1879:2004. This is usually in the form of 
a quality management system. EsA began 
implementing the iso 9001:2008 quality man-
agement system some 18 months prior to the 
sABs audit, and all processes and procedures 
were therefore tested against this standard. 
The company contracted independent con-
sultant Francois Beneke of interlock Quality 
Consulting Network to assist in the implemen-
tation of the iso 9001 system. 

Beneke, who is a concrete technologist, 
was able to assist EsA in ensuring that the 
iso 9001 system was fully and correctly 
implemented. He explains that this is not 
always a quick or simple process, and that 
for most companies, it takes between 12 and 
18 months to implement an iso or similar 
quality management system. Most compa-
nies need auditing from scratch, and often 
systems and processes need redesigning 
and reorganising before they comply with 
the requirements of the chosen quality 
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management system. “one has to produce 
evidence and keep a detailed paper trail in 
order to meet the requirements for the sABs 
mark,” Beneke comments. 

He says that it requires a committed ef-
fort from management in any company to 
implement the system well, and comments 
that the close-knit team at EsA worked very 
well together. “We looked at everything 
right down to the computer software to 
ensure that the products comply with south 
African structural standards. We also tested 
everything against the EN and sABs norms,” 
he says. By the time the sABs audit was 
carried out, EsA’s systems had been tested 
thoroughly and the audit and certification 
process went far faster than expected. The 
audit involves an inspection of all the iso 
9001 documentation as well as physical tests 
of the product. All the different slab types 
manufactured by EsA were tested, and all 
were deemed eligible to bear the sABs mark. 

Beneke points out that apart from the ob-
vious benefit of attaining sABs approval, imple-
menting a quality management system such 
as iso 9001 has numerous spin-off benefits for 
any business. “in the manufacturing process, 
it is important to be able to get the quality of 
the products right first time. iso 9001 requires 
that companies carry out a self-assessment on 
a regular basis, in line with the requirements of 
good corporate governance. if a mistake occurs, 
the system requires a detailed analysis that 
looks for the root cause of the problem, which 
means that one cannot just go for a quick-fix so-

lution,” he says. All this adds up to a streamlined 
business which is ultimately more competitive 
and well run. Customer satisfaction surveys are 
also important, as they feed back into the self-
assessment process. 

overall, the certification process at EsA 
went far faster than expected. “We went 
through a very quick assessment process. We 
didn’t need to implement any new procedures 
in order to attain approval,” says Webber. 
Beneke concurs, saying that the overall result 
at EsA has been excellent. “This is a good 
product and the audit was carried out in a 
comparatively short period of time. The team 
effort at EsA made a definite difference,” he 
comments. 

 INFO

Craig Webber 

Director: Elematic SA 

011 423 2700 

craigw@elematicsa.co.za 

CoNStruCtIoN SECtor 
dISplAYS optIMISM IN thE 
EYE oF FINANCIAl StorM – 
kpMG SurVEY 
oPTiMisM iN THE CoNsTRUCTioN sector 
abounds despite falling demand in commercial 
and residential building work and in the face of 

the global financial crisis according to a global 
KPMg survey concluded in November 2009. 
The survey covered construction companies 
in 30 countries with revenues ranging from 
Us$250 million to Us$5 billion.

geno Armstrong, international 
sector leader of KPMg’s Engineering and 
Construction practice says that “there is a 
perception that the global financial crisis has 
devastated the construction industry. While 
it certainly has had a significant impact on 
the way these companies do business, we’ve 
found that they view these conditions as an 
opportunity to get leaner. When the recovery 
does finally arrive, these companies should be 
well-prepared to succeed.”

Fifty-three percent of global respondents 
stated that their backlog volume of jobs has 
gone up or stayed level. The picture was sim-
ilar with profits in the current order backlog 
with just 44 percent of global respondents 
claiming a decrease. Contractors in Africa, 
Europe and the Middle East appear to have 
been hardest hit with 54 percent indicating 
their projected profit rates have declined. 

gavin Maile, KPMg Africa Construction 
Partner, indicates that “in south Africa profit 
rates for new contracts are coming under 
pressure, especially in the housing sector, 
with numerous contractors bidding on each 
contract. While globally the future for the 
industry promises huge government stimulus 
packages with the potential to reinvigorate 
the infrastructure market, it is unclear how 
much money will be made available for infra-
structure and where it will find its way,” says 
Maile. “This is a matter of much debate in the 
boardrooms of engineering and construction 
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companies around the globe. The situation in 
south Africa is slightly different, where a sig-
nificant number of infrastructure projects had 
already commenced before the downturn, 
especially in the critical areas of power, roads 
and football stadia.”

only 12 percent of global respondents 
believe that proposed government stimuli 
packages will bring a significant increase 
in opportunities over the next 24 months. 
Although contractors in the Asia-Pacific 
region had the most confidence in govern-
ment packages, 82 percent of respondents 
are expecting a moderate or significant 
increase in opportunities over the next 24 
months with 43 percent of respondents from 
Africa, Europe and the Middle East believing 
that such stimuli will have no demonstrable 
impact in that timeframe. in contrast, 73 per-
cent of American respondents are expecting 
some stimulus impact by mid-2011. 

“The direct impact of south African 
infrastructure projects, on the other hand, is 
already flowing through the local economy,” 
says Maile.

The survey reveals further optimism in 
the construction industry’s ability to retain 

its talent in difficult times. While 35 percent 
of global respondents have not reduced 
their workforce, very few contractors ap-
pear to have felt the need to cut workforce 
costs via salary reductions, reduced working 
hours or unpaid sabbaticals. it was found 
that 28 percent of respondents have taken 
no action at all with regard to workplace 
reductions. 

Whilst the 2008 survey identified a gen-
eral talent shortage in the industry, the 2009 
respondents show a great reluctance in shed-
ding valued employees. “Construction com-
panies are becoming increasingly conscious 
that this is a talent-focused sector. south 
Africa has experienced the return of many 
talented individuals, and foreign nationals 
are seeking work here. When the recovery 
does come, engineering and construction 
companies want to make sure that they have 
the right skills and experience ready for the 
opportunities available,” adds Maile.

The survey indicates that the recession, 
rather than forcing cutbacks, as would be 
expected, has in fact intensified contrac-
tors’ efforts to manage the risks associated 
with projects. What was once considered 

a weakness in the sector is now receiving 
renewed attention.

seventy three percent of respondents to 
the survey say they have put even more effort 
in the last 12 months into due diligence and 
checking the financial stability of clients. The 
majority of respondents reported carrying 
out more in-depth analyses of performance 
risks on ‘mega projects’ and devoting consid-
erable time and resources to improving risk 
management through investments in systems 
and more comprehensive assessment of cash 
flow, compliance and safety risks.

KPMg’s global construction survey, 
Navigating the storm, can be found at the 
following website: 

www.kpmg.com/buildingandconstruction 

 INFO

Gavin Maile 

KPMG Africa Construction Partner 

011 647 7165 

gavin.maile@kpmg.co.za 

Ashleigh Raine 

KPMG Business Development Manager 

011 647 5568 

ashleigh.raine@kpmg.co.za
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Zina Girald 
SAICE Communications Officer 
011 805 5947/8 
zgirald@saice.org.za

S A I C E  A N D  P R O F E S S I O N A L  N E W S

O U T  A N D  A B O U T

A fresh look at  
the SAICE project Awards
SAICE proJECt AWArdS 2010
This year we at SAICe are stepping up 
our game by taking a fresh approach to 
the annual Project Awards. with a unique 
line of attack, we will be looking at ALL 
projects: big, small, medium, unusual – 
you name it, we’ll have a section for your 
project to compete in.

There is also a category for 2010 sta-
diums where each stadium, whether built 
from scratch or upgraded, will receive an 
accolade for the skilful work done to make 
the world Cup possible.

we call on members to enter all types 
of projects for the 2010 competition. 
Keep looking out for more details on our 

website (www.civils.org.za). once you find 
yourself on the home-page, go to ‘events 
and Awards’ on the top menu bar, and 
select ‘Awards’ on the drop-down menu.

Should you need any further infor-
mation, you are most welcome to call or 
e-mail me (see contact details above).

AQuAtAN-SAICE AWArdS EVENt 2009  
The 2009 Aquatan-SAICe Awards 
Function, which took place on 15 october 
at the Forum on The Campus grounds in 
Bryanston, Johannesburg, was sponsored 
by Aquatan (Pty) Ltd – sincere thanks 
again to our main sponsor for supporting 
the event. 

Co-sponsors were Vital engineering 
(for entertainment) and SSI (for bever-
ages). heartfelt thanks go to these two 
co-sponsors as well. together these three 
sponsors ensured that guests could enjoy 
a stylish evening out. 

The diverse guest list comprised mem-
bers, sponsors, students, industry leaders, 
and members’ clients rooting for their 
submitted projects. Judging by the happy 
pictures of guests enjoying the evening, 
the event was indeed a great success.

we would like to make the 2010 event 
an even greater success so please enter 
your projects and be part of this exciting 
year!

Seen enjoying themselves at the Aquatan-SAICE awards function
1  Piet Meyer, Managing Director 

of Aquatan (main sponsor of the 

event), addressing the audience
2  Mike Kühne chatting to Riaan 

Brits – both are from Cobiax
3  Allyson lawless (left), sAiCE President in 2000; 

Ria Botha, wife of sAiCE Executive Director Dawie 

Botha; and Kate lawless, Allyson’s daughter
4  Francois Retief, left, Adrian 

Bergh and llewellyn Pike
5  Jeffrey and lucia Mahachi - Jeffrey is 

Executive Director, Technical and iT, at the NHBRC
6  Barbara Jensen, Communication 

and Marketing Executive, gautrain

7  ozuem okecha, civil engineering 

graduate (UCT) and currently working 

for Murray and Roberts
8  Trevor Ncalo, chairman of the sAiCE 

Johannesburg Branch, with Chris Herold, 

chairman of the sAiCE Water Engineering 

Division, and his wife Marina 
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Some thoughts  
about ethics in civil engineering

INtroduCtIoN ANd BACkGrouNd
The philosophical study of ethics is an in-
depth look at the nature of the core ide-
ologies that any civilized society is built 
upon: good and bad, right and wrong, 
justice and injustice. ethics maintains 
the stability of society without imposing 
regulations for every act (Sober 2005). It 
is also vital to note that ethical decisions 
have extended consequences.

It is important that professions follow 
specific regulations in accordance with 
ethics. In the medical profession this 
becomes very important, especially when 
the decisions of professionals affect those 
who cannot defend their own rights. This 
is clear in the dr Stephen e Breuning case. 
dr Breuning, an esteemed researcher in 
the field of mental health, reported on ex-
periments that were never carried out and 
knowingly published scientific papers that 
were fraudulent (Boffey 1987). The amo-
rality of the decisions made by Breuning not 
only affected the research of other scientists 
and the legitimacy of scientific literature, 
but also, more severely, influenced the treat-
ment of mentally ill patients, many of whom 
were denied beneficial drugs (Boffey 1987). 
Breuning was initially exposed by a col-
league, dr Sprague, who noticed inconsist-
encies in his research. due to the reluctance 
of university and Federal agencies to inves-
tigate the allegations of misconduct on the 
part of Breuning (Sprague 1993), three years 
later Sprague exposed the case to the media. 
Subsequently, disciplinary measures were 
taken against Breuning. however, Sprague 
suffered certain consequences such as 
public criticism, intimidation, harassment 
and refusal of access to research funding.

Civil engineering can have a sig-
nificant impact on the environment and 
society. The Breuning case illustrates 

various ethical issues that are important 
for the civil engineering profession today. 
In particular, it highlights the plight of 
whistle-blowers and the responsibility of 
professionals to maintain the integrity of 
the profession and those who practise it. 

SoME lESSoNS For  
CIVIl ENGINEErING IN South AFrICA
South African civil engineers are bound 
by certain codes of ethics and may be 
disciplined if they do not follow them. 
A prominent code of ethics is that 
published by SAICe (2008). this code 
focuses on the quality of decisions, 
justice, equity, consequences, responsi-
bilities and the conflicts that arise as a 
result of good or bad decisions.

most professions that provide a service 
to society are bound by certain ethical 
codes to protect public health and safety 
and this is morally right. Ideally, issues 
of professional misconduct should be 
resolved within the scientific community 
in which they have arisen (Sprague 1993). 
when all internal resolution channels have 
been exhausted, it becomes the respon-
sibility of a whistle-blower to expose the 
misconduct in order to protect the public. 
This was the case when Sprague publicly 
exposed Breuning’s fraudulent claims in 
research. Sprague suffered intimidation 
and harassment by many but, in the end, 
the rights of vulnerable mentally retarded 
patients were more important.

A civil engineer is therefore duty bound 
to protect public health and safety and to 
report to the appropriate authorities any 
possible risk to the public from a client, 
employer, engineer or other service provider 
who fails to follow good practice during 
the construction of infrastructure. If such a 
case is known about and not reported, the 
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1  Dr Adesola ilemobade 

Course lecturer 

adesola.ilemobade@wits.ac.za

second-year students (2009)

school of Civil and Environmental Engineering

University of the Witwatersrand, Johannesburg
2  louise Bryson
3  ivanka Bulovic
4  Nicole Teeling
5  Nafisa Bhikhoo
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civil engineer may be disciplined, especially 
in instances where public safety has been 
compromised. This is a difficult decision 
to make for many civil engineers as many 
whistle-blowers have had their reputations 
ruined and have been alienated from their 
communities as a result of publicly exposing 
wrong in their workplaces. It is therefore 
good practice for institutions such as SAICe 
to provide conducive avenues for ethical is-
sues in practice to be amicably and speedily 
resolved without the need for publicity. 

many civil engineering researchers are 
funded and supported in their research. 
Indeed, the future of engineering rests with 
this endeavour – research. In the SAICe 
Code of ethics it is stated that members 
should “contribute to the collective wisdom 
of the profession and the art of civil en-
gineering and technology in which they 
practise” (SAICe 2008). however, when this 
contribution is fraudulent, it becomes more 
than a private issue as the consequences are 
often so great. As with the Breuning case, 
other people (e.g. civil engineers, decision-
makers in government and scientists) may 
rely on the results presented and make 

assumptions and decisions based on the 
wrong data. This had a severe effect in the 
Breuning case as the mentally retarded, 
who could not defend themselves, were 
the main victims of the fraud and suffered 
significantly. with civil engineering, society 
assumes that certain regulations are in 
place to thwart people intent on fraudulent 
research, and it is the duty of every civil 
engineer and the professional institution to 
enforce these regulations. It is important 
that society’s rights to safety and to benefit 
optimally from infrastructure are upheld, 
no matter what pressures are imposed by 
internal or external authorities. 
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Letter
ECoNoMICS oF lABour-ENhANCEd  
ANd/or lABour-INtENSIVE CoNStruCtIoN 
oF roAd pAVEMENt StruCturES
There is an urgent need to build the required 
capacity to tackle the immense task of re-
habilitating or reconstructing south Africa’s 
failing road network, which the AA currently 
estimates will cost more than R72 billion.

The current tendency to promote labour-
enhanced pavement structures, with the 
objective of creating sustainable jobs and 
developing skills in the provision of road 
infrastructure, appears to be a short-sighted 
strategy.

The engineering fraternity has a respon-
sibility to guard against politicians dictating 
inappropriate labour-intensive construction 
(liC) methodology irrespective of the impact 
on quality or life-cycle costing, and hence the 
way in which taxpayers’ money is squandered 
to achieve this objective.

The current notion should first be reas-
sessed in terms of performance to date and 
expected life-cycle costing, compared with 
conventional road-building techniques.

Reported successes all relate to initial 
outcomes, viz number of jobs created, but 
not sustainability of jobs; training provided 
and access improvement, but very little about 
quality versus quality achieved and, more spe-

cifically, uniformity in quality actually attained. 
There is also no mention of the subsequent 
need for maintenance at a very early age, and 
no comparison with what could be expected 
from such pavements constructed using con-
ventional road-building methods. 

Unfortunately, experimental work in this 
regard, with all sorts of claims to fame, creates 
false impressions among laymen, including 
politicians, as to the potential ability of espe-
cially such “light pavement structures,” using 
liC methodology.

As an example, in the December 2009 
issue of Civil Engineering, reference is made 
to one such community-based project. The 
pavement structure discussed comprises in 
situ material of unknown quality, reworked 
and compacted to unknown density, with no 
mention of potential macro or micro moisture 
regime, and covered with a 50 mm continu-
ously reinforced 30 MPa concrete slab capable 
of carrying more than 1,0 x 106 equivalent 8 
ton axles, based on Heavy Vehicle simulator 
(HVs) test results! No mention is made of 
moisture-induced conditions also being 
assessed in the test, as formed part of such 
testing years ago!

The layman will gather that this solution 
may now be feasible for all subgrade condi-
tions. He will also get the shock of his life 

when, after a few years, due to inadequate 
cover, corrosion of the steel causes pop-ups 
in the road and subsequent disintegration 
of the slab. This technology actually stems 
from the ultra-thin layer inlay technique 
used abroad, but in that case using 120 MPa 
quality concrete. 

it is often forgotten by even the engi-
neering fraternity that a road pavement is 
a structure required to display certain in-
herent engineering qualities uniformly over 
its entire length, such as resilient moduli and 
shear resistance as appropriate for specific 
layers, in order to perform uniformly at an 
acceptable level of risk for a specific cat-
egory of road.

To obtain the required quality uniformly 
requires a really critical appraisal of the con-
struction techniques adopted.

in addition, where liC has been imple-
mented, the following problems have been 
experienced:

The cost per kilometre of road has more  N

than doubled.
The rate of progress attainable is in the order  N

of 10 to 20% lower than that attained with 
conventional road building methodology.
Already, due to poor performance  N

experienced in the northern provinces, 
some authorities (e.g. the Western Cape) 
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are insisting on using conventional road 
building techniques for base and surfacing.
Unemployed labourers recruited from the  N

local community for training in liC meth-
odology very often stay away at will or even 
disappear.
sustainability of jobs in a particular area is  N

not possible, and at the end of the project 
other communities (even from adjoining 
wards in a metropolitan area) will not accept 
such trained people to operate in their area.
More time is spent on police local labour  N

requirements as per the contract document 
than focusing on technical matters. 

it is imperative that a survey of all these liC 
projects be carried out country-wide by a 
panel of technical experts to objectively as-
sess the actual performance and expected 
life-cycle costs of roads of various categories 
already constructed in this manner, and to 
advise government and the general public on 
the outcome.

sAiCE members should also be encour-
aged to report on their experiences to date.

i believe that government with its Expanded 
Public Works Programme (EPWP), as far as roads 
are concerned, is barking up the wrong tree. it 

is targeting the often illiterate labour market, 
instead of the pool of jobless matriculants.

stellenbosch economist Prof servaas 
van den Berg (Finweek 2009) has stated 
that people between the ages of 20 to 
24 represent 14% of the labour force, but 
27% of people in this same age group are 
unemployed. These mostly literate, but unem-
ployed, people should rather be allowed to 
develop skills in using modern road construc-
tion methodology. This would pave the way 
to build the required capacity to ultimately 
rehabilitate/reconstruct our failing road infra-
structure timeously.

They in turn, operating at a higher skills 
level, would be able to earn better salaries 
and assist the state by caring for the ageing 
illiterate group.

A pragmatic strategy should be devel-
oped among all national, provincial and 
metropolitan road authorities to implement 
the required training in conventional road 
building methodology.

Etienne de Villiers Pr Eng 

Semi-retired roads engineer 

divvies@iafrica.com

It is imperative that a survey of all 
these LIC projects be carried out 

country-wide by a panel of technical 
experts to objectively assess the actual 

performance and expected life-cycle 
costs of roads of various categories 

already constructed in this manner, 
and to advise government and the 

general public on the outcome
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New SAICE Fellows

dhiren Allopi is Associate director in the 
department of Civil engineering and 
Surveying at the durban University of 
technology. his academic qualifica-
tions include an nhd (Civil eng) from 
the mL Sultan technikon, masters dip 
eng (Roads and transportation) from 
technikon natal, Postgraduate dip 
eng from the University of natal, dip 
datametrics (Computer Science & Info 
Systems) which was obtained cum laude 
from the University of South Africa, and 
a doctorate degree in Civil engineering 
from the mL Sultan technikon. he has 
over 30 years of combined industrial and 
academic experience. dhiren’s main area 
of specialisation is in the field of traffic 
and transportation engineering, and he 
is currently supervising 12 postgraduate 
students mainly in the field of transporta-
tion engineering. he has over 50 journal 
papers and conference proceedings to his 
credit.

rod Blackhurst was born in Pretoria in 1944 
and, after graduating from the University 
of the witwatersrand, began working 
early in 1967 in the farm dam and irriga-
tion section in ninham Shand’s offices 
in Cape town. he left the firm in 1972 
and, for the next five years, worked for 
a construction company before moving 
to Botswana in 1978, where he was 
employed by Sir Alexander Gibb and 
Partners. he rejoined ninham Shand in 
1980 and remained with the firm, where 

he was involved mainly in water resources 
planning studies, until he retired as an 
Associate in 2009.

dawie Erasmus graduated from the 
University of natal, durban, in 1978 
with a BSc in Civil engineering and a 
Gde in 1995. he started his career with 
the nPA Roads department and joined 
Vela VKe Consulting engineers in 1991, 
where he was appointed as director 
in 2002. Currently he is head of the 
Roads and transportation division. 
dawie has over 30 years’ experience 
in roads, transportation and project 
management. Prominent projects that 
he had been involved in include the 
upgrading of the western Freeway with 
a public transport lane for ethekwini 
municipality, the n17 Soweto to nasrec 
Link Road for SAnRAL, and the up-
grading of the Gulu to nimule road in 
northern Uganda.

david Erskine attended maritzburg College, 
and thereafter attained a BSc Civil 
engineering degree at the University 
of natal in 1971. he then joined the 
department of water Affairs in their 
design office in Pretoria. After attaining 
his Professional engineer staus he joined 
Grinaker Construction natal in 1981. 
one of the first contracts dave was 
involved in was the incremental launch 
of the Umhlatuzana Viaduct on the n2. 
This was one of the first incrementally 

launched bridges to be constructed in 
South Africa. he became a site agent 
with the company and was involved in 
numerous contracts in KwaZulu-natal. 
In 1987 he started erbacon Construction 
as one of the three founding members. 
operating initially out of dave’s garage 
converted to office, the company rapidly 
grew and in 1991 premises were acquired 
in Glen Anil, durban. with dave as Ceo 
of erbacon Construction, the company 
became a recognised medium-sized 
contracting company in KwaZulu-natal, 
undertaking a broad spectrum of civil 
engineering contracts. In 2007 the com-
pany listed on the JSe and the acquisition 
of Armstrong Construction was success-
fully concluded. The  company has since 
merged with Civcon Construction, with 
dave remaining as the Ceo.

lenn Fourie graduated from the University 
of Stellenbosch in 1974, joined the 
Cape Provincial Roads department and 
became a “padmaker”. After heading 
the geometric and traffic engineering 
sections, he became director design in 
1998, assuming overall responsibility for 
all aspects of provincial road design, the 
materials laboratory and various tech-
nical support sections. he is extensively 
involved in the overall management of 
the Roads Branch, its annual budget, 
implementation programmes, policies, 
management systems, technical and 
liaison committees.
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John Gibberd graduated in 1973 and then 
joined the City of Cape town in their 
mitchell’s Plain design and construction 
supervision office. Since joining hho 
Africa in 1982 and obtaining his Gde 
in 1983, John has managed the mthatha 
office and is currently the director 
in charge of the eastern Cape offices. 
Rural and urban road infrastructure 
and rural water supply are his fields of 
expertise. John has been involved in the 
upgrading of the R61 between mthatha, 
via Port St Johns, to Lusikisiki, as well 
as the recently completed Ugie-Langeni 
(Phase 2) mountain pass.

paul le roux started his bulk water ca-
reer with the dwA in 1980. he then 
focused on water distribution and 
sanitation when he joined Keeve Steyn 
Incorporated in 1988. he has developed 
a keen interest in the application of life 
cycle management principles to pipe 
systems and has been involved with 
the planning, design, construction 
and rehabilitation of numerous pipe 
systems, also using appropriate trench-
less technology. he then combined his 
design experience and project manage-
ment skills to lead some major bulk 
water pipeline infrastructure projets 
since 2004. Paul is currently a technical 
director with Goba leading the water 
business unit.

Brian lewis graduated from the University 
of Cape town in 1973. he spent 14 years 
with transnet, in various departments, 
before joining Soderlund and Schutte in 
1987, becoming a director in 1990. he 
specialises in structural engineering, 
as well as the provision of urban in-
frastructure, and hydrology. Brian was 
awarded a Confederation of British 
Industries Scholarship in 1986, gaining 
experience in industrial facility design 
in Stratford-upon-Avon. he has served 
on various committees of Consulting 
engineers South Africa (currently on 
the membership committee). he also 
provides input, by invitation, in the 
basics of structural engineering to ar-
chitectural students at the University of 
the witwatersrand.

danai Magugumela was born in Zimbabwe 
(then Rhodesia) and attended diverse 
schooling in Zambia, the USA and 
Italy. She earned BSc (cum laude) and 
mSc degrees in Civil engineering from 
Prairie View A&m University and texas 
A&m University in the USA, where 
she completed a thesis on pavement 
materials. After years in consulting 
engineering in South Africa, danai be-
came Project manager in the municipal 
Infrastructure Investment Unit (mIIU) 
where she was later promoted to Ceo. 
Currently danai is the Ceo of BKS, a 

leading multi-disciplinary consulting 
engineering firm. She believes in at-
tracting and retaining women to the 
profession of engineering and the built 
environment. danai serves on the 
Council of the University of Pretoria, 
and is a Fellow of the South African 
Academy of engineering.

Andrew Mather was born in malawi where 
he concluded his high school educa-
tion. he moved to durban in 1982 and 
obtained his civil engineering degree at 
the University of natal. he was employed 
by the then durban City Council as an 
engineer working on water supply and 
stormwater networks. In 1993 he was 
registered as a Professional engineer. he 
obtained a B Com (hons) degree from 
UnISA and was progressively promoted 
up the managerial levels to the position 
of director responsible for the storm-
water and coastal engineering function 
in the eThekwini municipality. Since 
2003 Andrew has been in a strategic 
management role within the municipality, 
responsible for the eThekwini coastline 
and river catchments. Presently he is 
completing a Phd on the risk and man-
agement of sea level rise and coastal ero-
sion along the southern African coastline, 
and has been involved in coastal research 
and projects in South Africa, as well as in 
namibia, mozambique and Reunion.
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peter oscroft graduated from natal 
University in 1969 with a BSc (eng). he 
worked for consulting engineers and 
contractors on a broad range of projects 
before becoming a director of henny 
& Associates in 1985 and subsequently 
an Associate of Stewart Scott Inc, be-
fore joining the City of Cape town late 
in 1999. he is currently the head of 
Special Projects in the City’s housing 
department. Peter’s keen interest in 
biodiversity and conservation of the 
natural environment is balanced by an 
appreciation of the need to provide a 
better place to live for the masses of un-
derprivileged people in the city.

Greg parrott matriculated from 
northlands Boys high School in 1977, 
served two years of military service, and 
then registered at technikon natal (now 
durban University of technology) for 
the national higher diploma in Civil 
engineering. he went on to complete 
the masters diploma in technology, 
Civil engineering (Structural) in 1985. 
Greg worked in the structures section of 
the durban Corporation until being ap-
pointed as a lecturer in the department 
of Civil engineering & Surveying 
at technikon natal (now durban 
University of technology) in 1990, 

where he presently holds the rank of 
Associate director, and was appointed 
as head of department in January 2008. 
Greg has been an active member of the 
KZn branch committees of both the 
CSSA and SAISC for many years and 
has presented numerous CPd courses 
throughout the country for SAICe on 
both reinforced concrete, and structural 
steel design.

Gons poonan graduated with a B eng 
(Civil) degree from the University of 
durban-westville in 1977. during 1976 
he worked as a student engineer for 
Savage and Lovemore on the durban 
outer Ring Road (n2-25) Project.  After 
graduating, he joined the then durban 
City engineers where he spent the first 
three years in the housing, traffic and 
structural departments, before moving 
permanently to the structural divi-
sion, progressing to Senior engineer 
in 1984. In 1989 he left the Council to 
join AA Louden and Partners, where 
he was promoted to Associate in 1991, 
Partner in 1994 and managing Partner 
in 1997. he left the company in 2000 to 
establish Gons Poonan and Associates. 
In July 2003 the company merged 
with Goba, where Gons became a 
director. Currently he is head of Goba’s 

Structures division (including Bridges, 
Building and Civil Structures). he 
serves on Goba’s Board and executive 
Committee, and is Chairman of the 
company’s nominations Committee. 
Gons specialises in bridges and struc-
tures, with some of his most recent 
involvements being the new inter-
change on the n2 at the King Shaka 
International Airport, the moses 
mabhida Stadium in durban and the 
incrementally-launched bridge at the 
n3-n12 Gillooly’s interchange as part 
of the Gauteng Freeway Improvement 
Project. Gons is also a registered 
Construction Project manager.

les thomson graduated from the 
University of Cape town in 1972, and 
then worked for the City of Cape town. 
In 1975 he joined hho as an assistant 
resident engineer on the n2 near 
humansdorp, and in 1978 he moved to 
the Structures division of hho in Cape 
town where he spent a number of years 
designing bridges. Les has also enjoyed 
the structural design of a number 
of other projects, such as the table 
mountain Cableway, and various build-
ings and water retaining structures. he 
is currently the director responsible for 
structural design in hho Africa. 
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Date Event and CPD  
validation number

Presenters Contact details

17 – 18 March Johannesburg
5 – 6 May Durban  
16 – 17 August Cape Town

Technical Report Writing
SAICEbus09/00427/12

Karl Von Buddenbrock Sharon Mugeri
cpd.sharon@saice.org.za

23 – 24 March Johannesburg
20 – 21 May Cape Town
22 – 23 September Durban

Finance for Non-Financial Managers
SAICEfin10/00638/13

Tony Lydall Dawn Hermanus
dhermanus@saice.org.za

15 April Johannesburg Position yourself as an impactful 
professional  
SAICEot09/00629/13

Candice Tomlinson Sharon Mugeri
cpd.sharon@saice.org.za

20 April Johannesburg
25 May Cape Town
10 August Johannesburg
21 September East London

Reinforced Concrete Design to 
SANS 10100-1
SAICEstr09/00432/11

Greg Parrott Sharon Mugeri
cpd.sharon@saice.org.za

29 April Johannesburg  
7 May Cape Town 
14 May Durban 
21 May East London 
28 May Port Elizabeth

Structural Failures  
SAICEstr09/00596/10  

Tony Aimer  Sharon Mugeri
cpd.sharon@saice.org.za

21 April Johannesburg
26 May Cape Town
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

11 – 12 May Cape Town 
25 – 26 May Port Elizabeth
27 – 28 July Bloemfontein
7 – 8 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

13 – 14 May Cape Town
29 – 30 July Bloemfontein
9 – 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

31 May Cape Town          
13 September Pietermaritzburg 
23 November Johannesburg

Bridge Maintenance
SAICErail09/00495/12  

Ed Elton Dawn Hermanus
dhermanus@saice.org.za

1 – 2 June Cape Town          
14 – 15 September Pietermaritzburg 
24 –  25 November Johannesburg

Basics of Track Engineering
SAICErail09/00496/12

Ed Elton Dawn Hermanus
dhermanus@saice.org.za

15 - 16 September East London
8 - 9 September Johannesburg 

Project Management and MS 
Projects Hybrid Course 
SAICEproj09/00586/12

Karl Von Buddenbrock Sharon Mugeri
cpd.sharon@saice.org.za

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
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