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ON THE COVER
For more than 30 years Ground 
Engineering (GEL), a division of Grinaker-
LTA, has been providing quality solutions 
to any geotechnical problem, and 
continually improving its competitiveness 
by being at the forefront of new 
technologies. Successfully completing a 
challenging instrumented concrete CFA 
contract in Botswana is but one example 
of the company’s expertise

W  I  N  N  E  R   2  0  0  9
F O R  E X C E L L E N C E  I N  M A G A Z I N E

P U B L I S H I N G  A N D  E D I T O R I A L

May 2010 Vol 18 No 4May 2010 Vol 18 No 4May 2010 Vol 18 No 4May 2010 Vol 18 No 4May 2010 Vol 18 No 4Sivili Inzhiniyeringi

Focus on Railway & 
Harbour Engineering
 Durban Harbour Entrance
  Axle load and track de� ection 

on a heavy haul line

Soccer City

2010 FIFA World Cup 11 June – 11 July

INAUGURATION OF 2010 PRESIDENT
SAICE’s 108th president inaugurated 4

PRESIDENTIAL ADDRESS
An African engineer’s view 5

RAILWAY & HARBOUR ENGINEERING
The construction of Durban Harbour’s 

new entrance channel 10

Construction of the Port of Ngqura – an overview 20

Barbados Screwdock – oldest surviving 

shiplift in the world 27

Cape Town Container Terminal Expansion 33

Upgrading the Sishen-Saldanha Ore Line 36

Ground Penetrating Radar – a useful tool to 

assess the track substructure condition 39

Axle load and track deflection on a heavy haul line 44

OTHER PROJECTS
Design of the Nasrec Transportation Hub Roof 50

MARKET CONTRIBUTION
Soccer City 56
Fast-tracking the Peter Mokaba Stadium 61

MARKET PERSPECTIVE
Effective asset management can mitigate the need for 

capital outlay – when there is an understanding that the 

delivery of infrastructure goes beyond construction 64

IN BRIEF 66
  Military- grade technology deployed to protect the 

Gautrain rail    Infraset manufactures 12 400 tons 

of replacement railway sleepers for Sishen-Saldanha 

ore line    Upgrades of Athlone, Heideveld and Langa 

Stations on Cape Town’s suburban rail network    Sika 

strengthens and protects longest tunnel in the world

SAICE AND PROFESSIONAL NEWS
Engineering Planet Future 72
Africa-UK Engineering for Development Partnership 74
Siza Wena – 100 civil engineering students and 

graduates at Engineering Planet Future Indaba 77
Strong take-up for Candidate Academy courses 78
A unique journey 80
Go well Dawie! 81
Nominations for election of Council for 2011 90
Diarise This 92
SAICE Photo Competition 2010 92

May 2010 Vol 18 No 4Sivili Inzhiniyeringi

ON THE COVER
Pioneers in concrete CFA installation 2

  One of GEL’s Soilmec hydraulic concrete CFA rigs at work
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Pioneers in concrete 
CFA installation

The R11 million contract to install 
1 016 CFA piles was awarded in 2008 
and formed part of the university’s 
engineering Faculty expansion Project, 
which in turn forms part of a major 
expansion project aimed at substantially 
improving facilities to enable the univer-
sity to compete comfortably with interna-
tional tertiary institutions. 

Soil reports indicated that the univer-
sity is located on the highly varying thick-
ness of alluvial deposits of a braided river 
system on the intrusive Thamaga granite 
of the Gaborone granite group. The low 
density of the more recent colluvium and 
aeolian sand on the matrix supported 
cobbles and boulders of the river system. 
Together with the discolouration and 
weathering of the top part of the granites, 
this clearly indicated the presence of a 
collapsible profile that necessitated the 
CFA piling option.

Construction giant Grinaker-LTA’s 
geotechnical division, Ground 
Engineering (GEL), has success-
fully completed an instrumented 
concrete Continuous Flight Auger 
(CFA) contract at the University of 
Botswana’s Engineering Faculty in 
central Gaborone
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To successfully install instrumented 
concrete CFAs, state of the art hydraulic 
piling rigs are required. Gel has three 
such rigs:

a 480kn.m torque Bauer mG 48 – one of  N

the most powerful hydraulic piling rigs 
in the country and a rig that is capable of 
doing full displacement piles, as well as 
201kn.m torque hydraulic piling rigs
the Soilmec SR60, and  N

the Soilmec R620.  N

The Soilmec rigs are equipped with 
TARAloG recording instrumentation 
developed by Jean lutz instruments in 
France, while the Bauer rig is equipped 
with Bauer’s B-Tronic instrumentation.

The Jean lutz and Bauer recording 
systems are suitable for work under 
extreme environmental conditions 
and assist the field crew in accurately 
recording, monitoring and analysing 
drilling para-meters such as concrete 
pressure and flow, auger depth, number 
and speed of rotations, and torque, 
thereby enabling them to produce pre-
cise piling reports.

once on site, Gel was able to achieve 
very high production rates, and the 
aforementioned instrumentation allowed 
higher levels of quality than previously 
attainable with more antiquated CFA 
piling systems. To ensure the quality of 
the installed piles, a series of integrity 
and static load tests were carried out. The 
results indicated that the piles were of the 
highest quality, once again proving Gel’s 
ability to successfully incorporate cutting-
edge technology in order to provide an 
excellent service to its clients.

The new engineering faculty build-
ings are divided into four building 
platforms, all of which are supported by 
a combination of 500 mm and 600 mm 
diameter piles. The fast-track nature of 
the contract, which was due for comple-
tion in mid-2009, called for some in-
novative solutions to ensure the success 
of the project. These also included an 
on-site implementation, learning and 
training system.

Based on the success achieved in 
Gaborone, and elsewhere with similar 
projects, instrumented concrete CFAs 
have proved to be a viable, cost effective 
alternative in many situations.

 INFO

Wim van Zyl 

011 923 5000 

gel@grinaker-lta.co.za
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1  One of GEL's Soilmec Hydraulic concrete CFA rigs working. Of note is the 201 kN.m 

torque capacity and fully computerised TERALOG instrumentation done on every pile
2  Full displacement concrete piling (FDP) in progress using GEL's Bauer MG48 rig 

equipped with the B-Tronic computerised instrumentation
3  Typical concrete CFA piles excavated for inspection
4  Typical conceptual ground profile on site in Gaborone where GEL's fully  

instrumented concrete CFA piles were successfully installed with rock sockets of up  

to 3 m to support the required pile loadings
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SAICE’s 108th president inaugurated
Ali Naidu was inaugurated as 
SAICE’s president for 2010 on a 
memorable evening midway 
through the Institution’s 
Engineering Planet Future Indaba, 
held at the CSIR in Pretoria from 
16 – 18 March. Judging by the 
happy mood of the many people 
who attended, our new president 
is a popular man, and we wish him 
everything of the best for this year!

1

2 3

4 5

1  Outgoing president Elsabé Kearsley passing 

the chain on to Ali Naidu, with Zina Girald, SAICE 

Communications Officer, looking on
2  Ali with his wife Sarmashni and daughter Kaira

3  Past presidents and current office bearers 

taking wine with the new president
4  SAICE stalwarts Dudley Garner, left, and Peter 

Kleynhans with wife Martie

5  Civil engineering students and graduates 

enjoying the event
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P R E S I D E N T I A L  A D D R E S S

An African  
engineer’s view

in A woRld ThAT SuFFeRS from huge disparities due 
to varying degrees of progress in developing and developed 
countries, it is often the case that the “haves” tend to have a 
louder voice than the “have-nots”. The African engineer there-
fore is often not heard or does not have the platform to speak 
of his wants and needs.

in trying to come up with a theme for my presidential 
year i decided to look at my predecessors and consider their 
views, thoughts and philosophies. All of them were noble 
people who showed humility and, as is characteristic of en-
gineers, put the wellbeing of society and its inhabitants first, 
before their own needs. 

This is typical of an engineer – his need to be of value to 
others is the hallmark of his quest for fulfilment. This is what 

i would want to articulate in my address – harnessing the 
value in this ethos in relation to its relevance closer to home, 
and specifically in AFRiCA. The evolution and growth of 
the African engineer is unique and different from that of our 
counterparts in the developed world.

Africa has always been the focus of the world’s attention – 
its mystique, natural beauty, and of course its natural wealth 
in minerals and metals, amongst others, presented lucrative 
opportunities for the developed world’s quest for wealth 
and territorial ownership, and with this the influx of many 

  Ali Naidu 

SAICE President 2010 

NaiduAM@pdna.co.za
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new visitors to Africa. This attention brought new cultures, 
diverse needs and new thinking, and is reflected by the ur-
banisation within the African landscape. This wave of interest 
resulted in the beginning of influences and the setting in of 
the western world and its cultures, including the introduction 
of other religious beliefs. The African coastline underwent 
dramatic change through colonisation by many european 
nations, mainly from the French, Portuguese, Spanish, and 
english speaking countries. 

The world’s great industrialisation process brought about 
huge energy demands, and natural resources such as coal, 
oil and gas became increasingly a commodity that Africa 
provided in abundance. Africa’s own growth, spurred by its 
need to provide basic humanitarian support and services for 
its people, demanded a response for its own industrialisation. 
All of this demanded and dictated the need to build Africa’s 
engineering capacity and skills base. where to begin was the 
question, and this question still plagues us. in developing 
Africa, many engineers are employed or engaged in delivering 
projects for multi-national companies that are primarily fo-
cused on extraction and beneficiation of mineral resources. 
in the past these were built largely around available materials 
and technology appropriate  for local sustainability, taking 
cognisance of prevailing local by-laws and regulations. with 
the advent of many advanced technology-efficient processes 
there is understandably an increasing drive to build to new 
standards. The skills set required for industrial development 
is different to that required for long-term infrastructure de-
velopment addressing socio-economic needs, health provision, 
basic water and sanitation, and education. neglect here is 
obvious because of non-immediate economic benefit. in de-
veloping countries in Africa, the primary factor in technology 
choice for new infrastructure must not only be driven by 
sustainability issues. The choice of newer technology versus 
conventional design must be examined. it often leads to other 
immediate benefits such as poverty alleviation, health and 
safety. The choice of conventional design which subscribes to 
job creation may not subscribe to sustainable solutions. A bal-
ance must be sought!!

Africa was in the past, and still is, highly dependent on 
specialist external sources for many technical engineering 
skills. our academia provided our governments with trusted 
advice on future infrastructure planning. The actual imple-
mentation of such plans was performed by external engineers 
and capacity. The lack of a functional grassroots education 
system made it impossible to develop engineering skills. 
Therefore the opportunity to nurture more engineers, train 
our builders, and develop artisans to operate and maintain 
our industrial plants was not possible. Africa became highly 
dependent, and in some cases almost beholden, to external 
sources to provide life-long support for these plants. 

The eyes of Africa’s engineer see his world differently from 
visitors. he sees the needs and desires of the people. Basic 
services are what his continent demands, and much of this 
is dependent on the availability of financial and economic 
resources. The African engineer has to skill up, whilst he 
is challenged with the lack of suitable feed stock from grass 
roots. he has to develop capacity and skills. he has to operate 
and manage at the business corporate level. At the same time 
he has to address non-engineering considerations and advise 

government on infrastructure and industrial plans. he has to 
be socially and morally conscious of his obligation to serve his 
people without compromise. 

why have i been rambling on about the African engineer’s 
uniqueness? Because many of the functional requirements that 
he has to consider, when engaging in infrastructure develop-
ment, are different from those of his western counterpart:

life preservation – providing nutrition and sustenance  N

versus sustainable development that does not address the 
immediate life / doom scenario
Approach to engineering – social engineering versus the  N

pure brick and mortar approach
Technology utilisation – high-tech versus labour intensive N

whilst we regard South Africa as further progressed in ad-
dressing many of these issues, it is our duty to ensure the rest 
of Africa’s progress. So what are the future challenges facing 
Africa’s engineers? what is SAiCe’s strategic plan in this re-
gard, and how can we align and integrate key imperatives from 
both perspectives to ensure that these are on our radar screen?

The uniqueness of the African engineer’s considerations 
and priorities should be borne in mind by SAiCe as the 
institution forges ahead with its future plans.

during the latter half of last year much time was spent in 
revisiting the principles that SAiCe’s strategic plan should be 
embracing. These are issues of present and future relevance. 
one of the fundamentals that the task team identified was 
the cornerstone that inspired the formation of SAiCe, namely 
that the institution as a  body is able to achieve more than 
individual members or small groups to address the needs, 
desires and concerns of its members. The team went further 
to understand the common threads that have been running  
through the organisation throughout  its existence, with some 
of the key ones being the following:

Technological leadership N

development and maintenance of civil engineering skills N

Civil engineering as a leading profession N

increase in membership and funding of SAiCe N

The need to enhance the image and stature of the civil engineer N

SAiCe’s contribution to and influence in public sector  N

decision-making, as well as in the formulation of public 
sector policy
SAiCe’s leadership role in civil engineering, including par- N

ticipation in an extensive network of organisations active in 
the built environment
SAiCe’s role in informing society of the value of civil engi- N

neering.
The strategic plan is founded on three pillars that capture the 
golden threads of the past and embrace the cornerstone of the 
institution. it looks to the needs of the institution, environ-
ment and society. it is envisaged that these are simple building 
blocks that will form the basis of subsets or focus areas to be 
developed. it embodies the call for the engineer to be forth-
right and virtuous in his position in society. 

The Members Pillar examines and defines benefits that ac-
crue to individual members and to the members collectively. 
This is considered paramount as this informs the strategic 
plan of the fundamental reason for SAiCe’s existence. SAiCe 
should assist the members to attain career fulfilment and the 
tools to get there. Career fulfilment is not a destination but a 
lifelong journey.
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The Environmental Sustainability & Social Responsibility Pillar 
should focus on the role civil engineering can play to improve 
the conditions of humankind, strive for betterment of the bio-
physical environment, or at worst to limit or prevent further 
deterioration and ensure economic sustainability.

The Institution Relevance Pillar must focus on the long-term 
viability, relevance and influence of SAiCe.

Rather than probe and define the subsets and actions 
arising from the strategic plan, i intend examining key phi-
losophies that i consider as paramount inclusions in any plan 
going forward. using SAiCe as the acronym makes this easy 
to remember, as SAiCe embodies and embraces these philoso-
phies.
S Sustainability – the protector
A Advisor to society
i  innovation – technological advancement
C Capacity building
e enabler – integrator

SUSTAINABILITY
The ever-increasing need for energy has lead to increased 
levels of Co2 in the atmosphere; with consequential global and 
climatic changes this has lead to many natural disasters. have 
we ever sat back and visualised what a 2-degree increase in 
the atmosphere’s average temperature means to us? what the 
meltdown of our cold caps means to the rise in water levels of 
our coastal regions and the implications for our approach to 
engineering and design considerations? There are numerous 
definitions that describe sustainability, but the one i subscribe 
to and the one engineers can relate to, is: “development that 
meets the needs of the present without compromising the 
ability of future generations to meet their own needs.” This 
definition has been adopted by FidiC.  

“enGineeRinG PlAneT FuTuRe” is an initiative that 
SAiCe is embarking on as an awareness campaign aimed at 
engineers, decision-makers, politicians and the public to face 
up to preparing our future generations to exist harmoniously. 
Together with our African counterparts we have to look at:

The processes of sequestration of Co N 2 emissions and the 
capital required
The lack of legislation governing and promoting low carbon  N

developments and efficient resource usage
Technology advancement and research required to ensure  N

sustainability.

ADVISOR TO SOCIETY
As a Voluntary Association SAiCe has a moral obligation 
and role to serve society. we are regarded as an organisation 
without vested financial interests and therefore we are able 
to purport views that benefit society at large. we have a pow-
erful platform, and we must maintain our moral high ground 
to ensure that our efforts to promote correct and appropriate 
policy and legislation are heard and heeded. we should take 
time ourselves to understand our value to society. we must 
ensure and explain to all, especially those who are responsible 
for making key decisions, the value of providing clean water, 
sanitation, housing and building infrastructure that fulfils 
the basic human needs. we have to transform the mindsets 
of others to propagate the right message for all to understand. 
Just like doctors provide medicine to the sick, we engineers 

provide the fundamentals of human life: clean water and ac-
cess to sanitation.  

SAiCe is embarking on putting out an infrastructure 
report card again. The previous one in 2006 was received, at 
first, by many as criticism of personal performance, but they 
soon realised that the report card was aimed at informing 
the public and decision-makers of the condition of our infra-
structure. it was an awareness campaign that achieved its goal 
– namely publicising the facts. The new report card is due for 
publication in September 2010, i.e. post world Cup 2010. This 
is one of the instruments that SAiCe will use to spread the 
message, also among our colleagues in African countries.

large infrastructure investment is being used as a 
stimulus to boost ourselves out of the economic recession. 
A proportion of the government’s financial response in ad-
dressing the economic downturn is geared towards addressing 
the failing sectors of our infrastructure. engineers must avail 
themselves at all levels of implementation, and ensure that our 
country’s investment is meaningful. our voice must be heard 
and heeded. 

SAiCe will continue to make commentary on key legisla-
tion that affects society and the ability of our members to 
perform their work. our engagement at ministerial level is 
being welcomed, and government has constructively em-
braced the idea of private sector input. SAiCe will continue to 
engage and strengthen the debate on key imperatives for our 
institution.  

INNOVATION
Creation of technology to meet future demands cannot be 
done in isolation and therefore global collaboration is es-
sential to pool our combined resources to address this issue. 
our northern hemisphere counterparts have historically 
been better equipped to examine futuristic demands that 
are placed on our diminishing non-replenishable natural 
resources. To this end SAiCe has signed various coopera-
tion agreements with sister organisations. The SAiCe–iCe 
cooperation agreement is one such agreement that allows us 
to share codes of practice, collaborate on research, capacity 
building and other initiatives that benefit the global industry. 
our engagement with other African countries through the 
Africa engineers Forum, for which SAiCe acts as secre-
tariat, allows African engineers to place their needs on the 
table. Through SAiCe’s continued efforts the wFeo (world 
Federation of engineering organisations) has concentrated 
its efforts largely in the developing countries and many 
projects in Africa.

CAPACITY BUILDING
Addressing the quality and appropriateness of school cur-
ricula to prepare learners for higher education is vital. SAiCe 
alone should not take up this challenge, but the entire engi-
neering fraternity. inappropriate, unresearched decisions with 
regard to school curricula could have serious consequences 
that in turn affect realistic intake into universities and uni-
versities of technology. By way of an example, some three 
years ago a decision to allow geometry to become an optional 
subject resulted in many students qualifying to enrol into en-
gineering higher education institutions, only to discover that 
without geometry as an essential learning tool, the student 
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is faced with tremendous difficulties understanding what is 
deemed basic. This then compels the institution of higher 
education to offer extra learning preparatory programmes to 
enable students to be brought up to speed. Therefore it is es-
sential that the involvement of academics and practitioners, 
i.e. engineers in public and private practice, be engaged by 
our decision-makers in government when formulating and 
putting together the appropriate curricula. The recipients of 
the trained resource that ultimately put to use these resources 
must be part of the development process. i believe that this 
vital link has been neglected in the past.

we have, however, produced some 10 000 to 12 000 un-
trained technicians over the last few years. our inability to 
provide training and post-academic qualification is evident 
in the number of these unemployed resources. The past years 
of enormous construction activity and economic upsurge 
did not yield all the positive training that ought to have 
been realized. i believe much of the opportunity to train 
and build future capacity was squandered. As Voluntary 
Associations SAiCe and its sister associations have to work 
with the various structures available to pool and integrate 
our efforts to locate and provide training for the desired 
objectives. Statutory bodies such as the CBe (Council for 
the Built environment), the CidB (Construction industry 
development Board), the various SeTAS, and government 
ministries with their programmes of capacitating and 
training, must be seen as complementary agents and partners 
in our quest for capacity building.

SAiCe’s own Section 21 Company – Civils masakheni, led 
by Allyson lawless – has numerous projects through which 
much required technical assistance is being supplied to local 
government and municipalities (through the dBSA’s Siyenza 
manje programme). its learnership programme has been able 
to reach out to untrained engineers and technicians, assisting 
them in mentorship and training. This year Civils masakheni 
has secured further funding which enables us to continue 
with the programme.

ENABLER
A wise person once said, “our role is not to see the future, but 
to enable it.” The role of the new age engineer has changed 
dramatically over the last two decades.  At a recent ASCe 
(American Society of Civil engineers) conference, one of the 
themes purported was that the engineer must transform him-
self – “FRom BuildeR To inTeGRAToR”. This is certainly 
very applicable to us here in Africa.  The engineer must be a 
messenger and an integrator. At SAiCe we strongly believe that 
collaborating and integrating our collective efforts will have a 
significantly greater impact on our current industry issues. we 
will, as part of our strategic actions, resuscitate more engage-
ment with other institutions and organisations in our industry. 
we believe that the likes of CeSA, SAFCeC, SABTACo and 
imeSA, to name but a few, must get together to engage jointly 
on the issues that ail the built environment industry. 

i commend CeSA (Consulting engineers South Africa) 
and its past President, Felix Fongoqa, for their stance and fight 
against corruption. Corruption is Africa’s number one disease 
that robs the African people of basic needs to survive.  CeSA’s 
roll-out of their Business integrity management System is 
something much required and desired today. we should be 

driving this deeper into Africa. SAiCe supports initiatives 
against corruption and believes that, as trusted advisors to 
society, we should use our position to speak out against cor-
ruption. Recently SAiCe re-launched its own Code of ethics 
to guide its members.   

CONCLUSION
we as SAiCe members should transform ourselves to fulfil the 
roles demanded by society and, in our quest to attain career 
fulfilment, we should act as trusted advisors to society, striving 
to meet our social and moral obligations. we must be the inno-
vators providing new technology to counter the detrimental ef-
fects of the depletion of our natural resources. we must be the 
mentors and teachers of our new capacity, and successors who 
will be entrusted to take up the cudgels for the civil engineering 
profession, and lastly we must be the enabler who will strive to 
create a platform for all to participate, and use this effectively 
to integrate our efforts towards common interests and mutual 
benefit in our built environment industry.

we should continue promoting SAiCe as the voice of 
the civil engineering profession and, as such, supporting the 
national development Agenda and nePAd (new Partnership 
for Africa’s development). we want to see more participation 
by representative geographical groups at all levels and struc-
tures of SAiCe. we want divisions and Branches to be more 
integrated with SAiCe’s national structures.

SAiCe must be prepared to transform itself to meet our 
society’s right to new thinking and dynamic leadership, in-
cluding the African engineer’s view. 
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R A I L W A Y  A N D  H A R B O U R  E N G I N E E R I N G

BACKGROUND
The maritime development of Port 
natal (durban) goes back to the 1820s 
when english explorers arrived in the 
natal waters from Cape Town and 
established a foothold at the sheltered 
lagoon in the lee of the Bluff (Bender, 
1988). The location was attractive as it 
provided natural sheltered protection 
for passing ships. The development of 
the harbour breakwaters dates back to 
the 1840s through to the 1890s. Some 

extensions, alterations and maintenance 
work have been carried out since then, 
with the entrance channel still serving 
the port some 100 years later (Figure 1).

As it is at the confluence of many 
trade routes, the Port of durban 
has developed into Africa’s busiest 
multi-service port, handling up to 32 
million tons of cargo and on average 
4 000 ships per annum. For the port to 
remain globally competitive, Transnet 
has embarked on a series of large-scale 

infrastructural developments within 
the port. of these, the deepening and 
widening of the entrance channel to 
the Port of durban is the first, and will 
be the catalyst for further expansion 
within the Port.

PROJECT DESCRIPTION
Prestedge Retief dresner wijnberg 
(PRdw) was appointed in october 2002 
by Transnet national Ports Authority to 
undertake the design for the deepening 

The construction of Durban Harbour’s new entrance channel

1
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and widening of durban’s entrance 
channel. Final detailed design com-
menced early in 2006.

in 2006 Transnet also appointed 
the hatch mott macdonald Goba Joint 
Venture (hmG JV) as their ePCm 
partner to help with the roll-out of 
their mega Projects programme, one 
of which was the durban harbour 
entrance widening.

The primary objective of the project 
was to provide the Port of durban with a 

new entrance channel which will allow safe 
access for all vessels up to an equivalent 
size of a 9 200 Teu (twenty-foot equivalent 
unit) container ship (length = 350 m, beam 
width = 45,6 m and draught = 14,5 m) 
under most weather conditions. 

Significant changes have taken place 
at the durban harbour entrance since 
march 2007 with the appointment 
of the dredging international/Group 
Five Consortium for the widening and 
deepening of the entrance channel. The 

works included the construction of a 
new north groyne, the strengthening of 
the existing main south breakwater and 
some major dredging works aimed at in-
creasing the depth and width of the port 
entrance (Figure 2), in order to keep 
abreast of the ever-increasing traffic 
and ship sizes. This article focuses on 
some salient construction aspects.

in order to understand the scale of the 
project, the approximate quantities are 
given in Table 1.

The construction of Durban Harbour’s new entrance channel
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1  The Durban Harbour entrance channel 

before commencement of the project
2  General layout of the works
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Table 1 Approximate quantities illustrating the scale of the Durban Harbour Entrance Channel Project

Increased channel width From 130 m to 220 m bottom width

Increased channel depth (CD) From –12,8 m CD to a depth varying from   –16,0 m CD in the basin to   
–19,0 m CD in the outer channel

Channel and sand trap dredging 9 800 000 m3

Demolition of concrete structures 28 000 m3

Demolition of major buildings 12

Length of the new north groyne 550 m

Length of the north bank 500 m

Length of the south breakwater 700 m

Production and placement of rock on the breakwaters 500 000 m3 approx 900 000 t

Production and placement of primary armour 45 t concrete antifer units: No 3961
30 t concrete antifer units: No 1024
10 t concrete antifer units: No 1688
 5 t concrete antifer units: No 1119
20 t concrete dolos units: No 552

Production and placement of in situ concrete  
(mainly breakwater cap structures)

20 500 m3

Final project cost R2,85 billion

Dredging and sand supply
The contractor opted to dredge the 
bulk of the outer and inner channel by 
trailer suction hopper dredger (TShd) 
(Figure 3), a logical choice as these ves-
sels are less sensitive to wave conditions 
compared with cutter suction dredgers 
(CSd) and therefore have less downtime. 
Another consideration was that the 
dredge spoil had to be disposed of at 
an existing marine disposal area, some 
6 nautical miles off-shore. 

Underwater excavations
For the dredging of material that was too 
shallow and/or too hard for excavation 
by TShd, the contractor mobilised one 
of the largest backhoe dredgers (Bhd) 
in the world, Pinocchio, a very powerful 
machine with a large bucket capacity of 
14 m3, and a reach of approximately 21 m 
under water (Figures 4 and 5). The Bhd 
was also suited for the construction of the 
1:1,5 underwater slopes.

The Pinocchio played an important 
role in the demolition of the old north 
groyne which had to be removed in 
view of the channel width requirement. 
The groyne was removed by land-based 
excavators down to –6 m Cd and Bhd 
Pinocchio then excavated further down 
to sea-bed level, approximately –12 m 
Cd. All excavated material suitable for 
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3  The trailing suction hopper 

dredger (TSHD) Marieke
4  One of the largest backhoe dredgers 

(BHD) in the world, Pinocchio, excavating
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reuse was stockpiled, sorted and broken 
up into certain gradings before being 
supplied for the construction of the new 
north groyne.

The contractor’s task included 
dredging in the sand trap and supplying 
sand to the northern beaches of durban, 
in connection with the replacement of 
the existing sand bypass scheme. over 
a period of 52 weeks, the contractor 
supplied sand to the northern beaches 
(Figure 6) through the existing sand 
hopper structure and adjacent booster 
pump station on the north bank, before 
these were finally removed. The tempo-
rary replacement system built under this 
contract will be discussed elsewhere in 
the article.

 
Sand trap dredging and  
excavation of south breakwater toe
Sand trap dredging had to be carried 
out with particular care with regard 
to observing the northern limit and 
maximum depth of the trap, so as 
to reduce the risk of undermining 
the south breakwater. Sand trap 
dredging had to be coordinated by 
the contractor in conjunction with 
the strengthening of the breakwater. 
The dredging scope included careful 
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5  The Pinocchio’s 14 m3 grab head during a 

calibration exercise to check the bucket position
6  The TSHD Marieke pumping sand to 

the Durban Beach Feeding Scheme
7  The placement of the last antifer 

cube on the south breakwater
8  Commercial liners using the entrance 

channel during construction activities
9  The discovery and salvaging of a rail 

wagon from the entrance channel
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exposure of the foundation of the south 
breakwater under the seabed, in the 
absence of reliable as-built drawings 
of the century-old structure. As the 
strengthening of the south breakwater 
had been designed as a new outer 
skin of antifer cubes (Figure 7) over 
the existing layers of dolosse, it was 
important to found the new protection 
layer at a level commensurate with the 
existing foundation. This was achieved 
by using a three-prong approach. At 
first, bulk dredging in the vicinity of the 
breakwater on both sides provided the 
necessary predredging. Then the slopes 
of the old breakwater were explored by 
means of jet probing into the remaining 
overlying sand masses. Points of refusal 
were mapped to provide an indication 
of the cross-section of the existing 

structure. Finally, the remaining sand on 
the breakwater slopes was removed by 
large crane-suspended sand pumps, e.g. 
the Toya pump and the doP pump. This 
approach proved quite successful, given 
the severe wave exposure, particularly on 
the southern side of the breakwater.

Channel dredging
Channel dredging had to be carried out in 
two stages in order to allow one traffic lane 
for commercial shipping to remain open 
at all times. The contractor had exclusive 
use of only part of the site during each 
of these stages and had access between 
shipping movements to the remaining area 
by arrangement with Port Control. it was 
essential that port shipping was allowed 
safe and unobstructed access through 
the channel at all times (Figure 8). This 

constraint placed a high demand on the 
contractor in terms of vessel manoeuvering, 
programming of his work with regard to 
unpredictable weather conditions and 
intense coordination with Port Control. 
Thanks to the high level of professionalism 
of the parties involved, the inherent risks of 
carrying out major dredging works in the 
entrance area of one of the busiest ports 
in Africa were successfully mitigated, with 
only few minor incidents.

in order to carry out the dredging work 
efficiently, sophisticated survey technology 
was employed. multi-beam surveys were 
carried out before the dredging works 
started and before the “dredged area” was 
handed over to the client in order to finalise 
the total dredged volume and confirm that 
the deepening satisfied the design dredge 
profiles and levels specified. 

9
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Shipwreck removal
The dredging contractor had to remove nu-
merous bits of debris on the seabed, despite 
regular maintenance having been carried 
out over the years by the Port Authority. 
This debris included a quantity of unex-
ploded ordinance, a rail wagon (Figure 9) 
and a bulldozer. The “grand prize” was the 
discovery and successful removal of a ship-
wreck (cargo vessel “Karen”, carrying oil and 
sugar under steam, sunk in 1928) almost in 
the centre of the channel which was found 
at a depth just within the dredge profile. 
All this extra work was undertaken by the 
contractor within the original timeframe of 
the project. The wreck removal was licensed 
and supervised by SAhRA (South African 
heritage Resources Agency).

BREAKWATERS
New north groyne
The new north groyne comprises graded 
rock, concrete armour units and a mass 
concrete cap with a crest height of +4,5 m 
Cd. it was constructed approximately 
100 m north of the old groyne, in parallel 
with the demolition of the old groyne, in 
order to optimise the handling for reuse 
of recovered suitable construction mate-
rial. This part of the operation involved 
large-scale sorting and breaking up of larger 
elements in order to reduce and segregate 
the materials into required fractions. waste 
was loaded onto barges and dumped at 
the designated dump site off-shore. due to 
serious constraints of space on site, it was 
agreed that the graded rock would be stock-
piled and sourced from a local quarry about 
35 km from the site, on demand. 
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12 13

10  The completed new north groyne
11  Dolosse and antifer armour units 

placed on the new north groyne
12  The completed south breakwater
13  New antifer armour units placed 

on top of old concrete units
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After predredging of the north groyne 
footprint area, in order to remove the 
unsuitable top layer, rubble material in a 
wide grading (5 kg – 3 000 kg) was placed 
at the core of the breakwater by way of end-
tipping, using a fleet of articulated tipper 
trucks. The natural slope of the dumped 
material was then trimmed to the design 
slopes before the toe and underlayer for 
the armour could be placed. The primary 
armour consisted of 5 t and 10 t antifer 
cubes on the channel side, supplemented by 
20 t dolosse at the head of the groyne. The 
northern slope of the groyne is protected 
by lighter armour due to its sheltered posi-
tion (graded rock, 2 – 4 t) (Figures 10 & 
11). A concrete cap with a splash wall at 
the channel side complements this water 
structure.

New north bank revetment
The new north bank revetment comprises 
a geotextile filter, graded rock layers, and a 
mass concrete cope structure. The revet-
ment down to a level of –4 m Cd was 
constructed in the dry when the area was 
still surrounded by land. This entailed con-
structing a trench 35 m wide at the top, 8 m 
wide at the base and 9 m deep (Figure 14). 
under normal circumstances the excava-
tion would be flooded as the water table is 
2 m below ground level, but for this purpose 
the contractor installed a system of well 
points sunk into the sides of the excavation 
which were connected to six pumps that 
kept the water level below the bottom of the 
excavation. This enabled the placing of the 
revetment rock, sized between 0,7 and 1,4 t, 
by land-based equipment on the 1,5:1 slope, 
as per design. This methodology proved 
successful and was applied to almost the 
entire length of the north bank, albeit in 
stages to allow other north bank activities in 
the vicinity to proceed unhindered.

Dredge slope revetments
The underwater slopes on both sides of 
the channel were shaped in a precisely 
controlled manner (aided by computer 
and a multibeam survey) by the Bhd 
Pinocchio, after bulk dredging had taken 
place with the available TShd, up to a 
safe distance from the slopes. The marine 
contractor proceeded to place the rock 
revetments by means of rock dumping 
from split barges. despite the fact that 
the layers to be placed were only 0,5 m 
and 1,0 m thick respectively and placing 
tolerances were narrow, the operation was 
carried out skilfully and successfully.

South breakwater
The original south breakwater structure 
consisted mainly of 30 t rectangular con-
crete units, protected on the seaward face 
and roundhead by 20 t dolos armour units 
from 0 m Cd level to the crest of the struc-
ture. The reinforcement of the south break-
water comprises 30 t and 45 t antifer cubes 
placed on the existing armouring (Figures 
12 & 13) in order to withstand increased 
wave attack resulting from wave focusing 
on the new dredge slopes. Reinforcement 
began at the toe of the structure which 
extended as far down as a level of  16 m Cd. 
existing toe levels were first established by 
jet probing and sand excavation to this level 
before the toe of the reinforcement armour 
was placed.

Sand supply system to the adjacent beaches
The eThekwini (durban) municipality 
sand-pumping facility, which was situ-
ated on the north bank of the old north 
groyne, had to be demolished as part of the 
durban harbour entrance widening and 
deepening Project (Figure 14). Transnet 
undertook to replace this sand-pumping 
system to continue the beach nourishment 
programme. The system currently in place 
is a temporary system which mimics that of 
the previous operation in that it is a sand-re-
claiming and pumping system and has been 
constructed using primarily refurbished 
components of the old system. The system 
has four major components: a reclaim con-
nection, a slurry-discharge pipeline, a sand-
storage bund and a booster pump station.

once the sand has been sourced by 
the dredger from the sand trap (an area 
south of the south breakwater), it is dis-
charged into the storage bund (Figure 15) 
via the slurry pipeline. A series of pipe 
works and pumps extracts sea water for 
use as a fluidising agent to form the sand 
slurry before it is dredged from the bund. 
A doP pump (mobile dredge pump) 
suspended from a mobile crane is used 
to dredge the sand slurry which is then 
fed to the booster pump for distribution 
to the existing eThekwini municipality 
Beach Feeding Scheme.

A permanent system is currently being 
designed and will be implemented under a 
separate project.

AIDS TO NAVIGATION: PEL LIGHT SYSTEM
As a result of the widening of the en-
trance channel, the previously installed 
front and rear leading lights could no 
longer be used by ships to guide them 
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down the centreline of the channel. The 
new centreline is now some 60 m north 
of the centreline of the previous narrower 
channel, making it necessary to relocate 
the lights. unfortunately, due to the 
location of existing land-based port infra-
structure and buildings, a conventional 
two-light system could not be used.

The alternative was a precision light 
(Pel) system which would not have been 
possible all that long ago as it is driven 
by high technology and microprocessor-
based equipment. The system consists of 
six lights installed on a tower some 44 m 
above mean sea level, one above the other 
in a stack formation. 

The lights work on a system known 
as an “oscillating boundary”. This essen-
tially means that when the light source is 
viewed from the centreline of the channel, 
it appears to be a white light, but when 
viewed from more than 1,5 degrees either 
side of the centreline, it appears to be red 
when too far to the left (port side) and 
green when seen from the right-hand side 
(starboard side).

CONCLUSION
The construction of durban’s new en-
trance commenced on 4 may 2007 and 
was completed almost a month ahead of 
schedule and under budget on 28 February 
2010 (Figure 16). The Port of durban can 
now safely accommodate post-panamax 
vessels and is well positioned on the north-
south global trade routes for future growth 
of the regional and national economies of 
the subcontinent.
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14  The Durban Beach Feeding Scheme hopper with the 

construction of the northbank revetment in the dry
15  The storage bund on the northern side of the new north groyne 

constructed to store sand before discharge onto the northern beaches
16  The final completion of the project on 28 February 2010, with the christening 

of the new entrance channel and breakwaters (©Pixman Images 2009) 
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BACKGROUND, AIMS AND  
OBJECTIVES OF PROJECT
The first phase construction of the Port 
of ngqura (Pon) Greenfields project 
commenced in September 2002 and fi-
nally came to fruition with the achieve-
ment of one of the most important mile-
stones when the first commercial vessel, 
the mSC Catania, berthed at the Pon. 
The off-loading on 4 october 2009 of 
275 containers at the ngqura Container 
Terminal (nCT), that is operated by 
Transnet Port Terminals (TPT), was 
a moment of great celebration for all 
involved in the ngqura project, as it 
marked the unofficial opening of the 
port. Since the opening a total number 
of 63 container vessels have berthed 
at the port (up to 28 February 2010) 
with a total number of 52 688 twenty 
foot equivalent (Teu) containers being 
handled. Photo 1 shows the current port 
lay-out (January 2010).

while the opening marks many 
spectacular achievements, such as 
equipping the first two berths and 
the completion of the rail link from 
Gauteng to the port, the project has also 
achieved remarkable safety and environ-
mental milestones.

The Pon is the newest of all South 
African ports managed by Transnet 
national Ports Authority (TnPA) and 
is located on South Africa’s east coast, 
approximately midway between durban 
and Cape Town and 20 km from Port 
elizabeth. The Pon forms part of the 
Coega industrial development Zone 
(CidZ), but falls under the jurisdiction 
of the TnPA, whereas the remainder 
of the CidZ is managed by the Coega 
development Corporation (CdC). This 
brings the total of all ports managed by 
TnPA to eight.  

The main intended function of the 
Pon is to service the industrial bulk 

commodity requirements of the regional 
and national hinterland. The construc-
tion of the new port was initially planned 
for the anchor tenant, Pechiney (later 
Alcan), for the importation of alumina 
and associated products for the alu-
minium smelter project, which was 
planned in the CidZ, and would have 
exported aluminium ingots through the 
Pon. The port was also planned to serve 
as a container terminal that would re-
lieve congestion in other ports. however, 
the aluminium smelter project has since 
been cancelled and the only current 
activities in the port are the handling of 
containers via nCT, except for a few ab-
normal loads destined for the CidZ that 
were handled via the breakbulk terminal. 
Containers handled include imports and 
exports from across the globe, as well as 
transhipment cargoes serving primarily 
east and west coast traffic, and also inter-
line traffic from South America to Asia.  

Construction of 
the Port of Ngqura 

– an overview

1
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The Pon is a deepwater port and the me-
dium to long-term expectations are:

That the port would attract new tran- N

shipment volumes under the container 
hub principle, as well as handle an in-
creasing number of Gauteng containers.
That the port would also serve as a  N

bulk port to handle commodities such 
as manganese, chemicals, oil and re-
fined petroleum products.
That CidZ-generated cargoes would  N

be handled through the port. none 
of these potential cargoes have been 
finalised, but collectively indicate 
that the port would play a significant 
role as a bulk port serving the CidZ. 
These projects include a possible 
PetroSA refinery and a range of 
smaller, but significant freight gener-
ating operations.

21  Port of Ngqura, January 2010
2  Container quay wall construction
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The nCT has a current capacity of 
800 000 Teus per annum, nearly double 
that of the Port of Port elizabeth. once 
completed, the port will be one of the 
largest of its kind in South Africa, serv-
icing almost 2 million Teus per annum. 
The total investment from Transnet 
amounts to approximately R8,8 billion. 

DESIGN OVERVIEW OF THE PORT’S 
MARITIME INFRASTRUCTURE
The design of the port was governed by 
the physical and environmental condi-
tions of the site. 

The Pon is the only port in South 
Africa that has an environmental au-
thorisation (Record of decision or Rod) 
for its construction and operation. Two 
of the physical characteristics that had 
the most significant influence on the 
lay-out of the port, were the paleo-
channel that runs through the site and 
Jahleel island that is situated 1 km 
off-shore. The paleo channel offers the 
opportunity to provide a deepwater port 
without the need to dredge large quanti-
ties of consolidated material, which re-
sults in huge savings in capital dredging. 
The environmental sensitivity (birdlife 
/ penguin population) of Jahleel island 
restricted any development within 
500 m of the island.

The positioning of the berths was 
influenced by the topography of the site. 

The northern part of the Coega 
River valley is quite steep and more 
suitable for dry bulk and liquid bulk 
cargoes, whereas the gentle sloping 
southern bank is more suitable for con-
tainer handling. 

The main breakwater (eastern 
breakwater), the longest in South Africa 
to date, has been designed to withstand 
a design wave height in excess of 9 m. 
in addition to taking the wave climate 
into consideration, the position of the 
main breakwater had to be such that the 
required exclusion zone around Jahleel 
island was adhered to. The main or 
eastern breakwater is 2,61 km long and 
the secondary (western breakwater) is 
1,08 km long.

in addition to the wave climate, 
one of the coastal processes considered 
relevant during the design of the port 
was sediment transport. littoral trans-
port is being maintained through the 
installation of a sand bypass system that 
is the first of its kind in South Africa. 
The sand bypass has been designed to 

3

4

5

3  Completion of basin excavation and caisson construction during June 2004
4  Flooding of basin on 30 June 2004

5  Entrance plaza lay-out that will ensure smooth flowing of traffic



transport 200 000 m³/year (300 000 t) 
from the western to the eastern side 
of the port to ensure that the natural 
movement of sand is maintained that 
would prevent accretion and erosion on 
the western and eastern sides respec-
tively. The sand bypass (constructed at 
a cost of over R130 million) is a complex 
system and highlights TnPA’s willing-
ness to invest in latest technology solu-
tions to solve the port’s environmental 
challenges.

CONSTRUCTION SEQUENCE  
AND SCOPE OF WORK
Construction of the Pon was done in 
two phases as follows:

Phase 1
The construction of the Pon was a 
Greenfields development at the mouth 
of the Coega River. The contracts 
for the construction of the Pon were 
awarded in September 2002 and com-
pleted during February 2006. The 
main contract consisted of the main 
maritime works and was undertaken by 
ngqura harbour Contractors (nhC), 
a joint venture between hochtief 
Construction of Germany and South 
African contractors Concor holdings 
and ngqura empowerment Contractors. 
The dredging contract was awarded 
to Jan de nul and the Sand bypass 
contract to Connec, a joint venture 
between Concor holdings and ngqura 
empowerment Contractors. 

Construction requirements of 
Phase 1 included having an operational 
berth within 30 months of commence-
ment of construction (for Pechiney/
Alcan), which resulted in critical plan-
ning to achieve this date. 

The primary components of Phase 1 
involved the following:

Two container quays of 780 m gross  N

length (depth of –16,0 m Chart 
datum Port or Cd and total berth 
length of 620 m). (Photo 2)  
Two bulk / breakbulk berths of 632 m  N

gross length (depth of –16,0 m Cd 
and total berth length of 600 m). 
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6  Development of Ngqura container 

terminal and provision of equipment
7  Secondary breakwater caissons 

being filled with sand
8  Sand bypass 225 m long jetty 

and main pump station at the root 

of the secondary breakwater
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one liquid bulk berth with gross  N

length of 452 m (depth of –18 m Cd 
and total berth length of 300 m).   
main breakwater (length of 2 610 m)  N

with one caisson at the roundhead.  
Secondary breakwater (length 1 080 m)  N

with four caissons at the roundhead.    
Bulk earthworks for dry excavation  N

of majority of basin and other areas 
(14 million m³). Photo 3 shows the basin 
excavation before flooding of the basin 
on 30 June 2004, as well as completion 
of the caisson construction in the dry 
excavation. Photo 4 shows the flooding 
on 30 June 2004. 
dredging of a portion of the basin  N

to –16 m Cd and –18 m Cd and 
the entrance channel to –18 m Cd 
(12,7 million m³).
Basic road infrastructure, a road  N

bridge and services.
Sand bypass scheme. N

Phase 2
This phase commenced in november 2006 
and is scheduled for completion during 
may 2011. The main objective of this phase 

was to complete the remainder of the in-
frastructure, following the construction of 
the Phase 1 main maritime infrastructure, 
and to operationalise the port for handling 
of containers, as well as other bulk and 
breakbulk cargoes. The only current out-
standing part of the Phase 2 construction 
work is the completion of the container 
quay extension, paving, services, as well as 
dredging of the berm wall. 

The primary components of Phase 2 
involved the following:

maritime works N

extension of the container quay of  �
780 m by 520 m.
Removal of a shipwreck from  �
turning circle. 
dredging of a berm wall at the con- �
tainer quay wall extension (project 
has been deferred).

Civil works N

Provision of concrete paving, roads,  �
a road bridge and services. Photo 5 
shows the entrance Plaza road lay-out.

electrical reticulation N

Provision of complete electrical re- �
ticulation with back-up generators.

Buildings N

Construction of operational build- �
ings, administration buildings, port 
control building and sub-stations.

Security and operational systems N

Provision of fencing, access control  �
and other security provisions required 
in terms of the international Ship and 
Port Facility Security Code (iSPS).
Provision of latest technology opera- �
tional systems for container handling 
as well as SCAdA, navigational aids 
and vessel tracking.

Rail works N

Construction of a marshalling yard  �
and rail link to the nCT, including a 
rail bridge over the Coega River.

equipment for vessel handling and con- N

tainer operations
Provision of equipment for two con- �
tainer berths only, such as ship-to-shore 
gantry cranes and rail-mounted gantry 
cranes. Tugs and a pilot boat are also to 
be provided.

Photo 6 shows the majority of the work done 
as part of Phase 2 that primarily involved 
the development and equipping of the nCT.
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STATISTICS
Table 1 summarises the quantities of work 
done until the end of February 2010 and 
provides a sense of the magnitude of this 
multi-billion rand project.

ACKNOWLEDGEMENTS
PHASE 1 PROJECT 

 Main consultants N  
Prestedge, Retief, Dresner and Wijnberg 
(Lead consultant); Entech; and Protekon 
Design Office (A Transnet Division) 
Project management N  TNPA staff.

PHASE 2 PROJECT
Main consultants N  
HMG-JV (a joint venture between Hatch, 
Mott McDonald & Goba); WSP; Prestedge, 
Retief, Dresner and Wijnberg; Transnet 
Design Services; and TPS Architects
Project Management  N

HMG-JV and Transnet Capital Projects

The author would like to acknowledge all the 
above-mentioned people, as well as contractors 
mentioned in this article, for their assistance in 
compiling this report and releasing information. 
[Note: This article is an excerpt from a comprehensive 
report prepared by the author for wider use. Ed.] 

Table 1  The quantities of work done until the end of February 2010

Description Quantity Phase 1 Quantity Phase 2 Quantity Phases 
1 & 2

Earth moved 14 000 000 m³ 3 800 000 m³ 17 800 000 m³

Concrete poured 808 000 m³ 330 000 m³ 1 138 000 m³

Materials dredged 12 300 000 m³ 55 000 m³ 12 355 000 m³

Buildings constructed – 18 500 m²    18 500 m²    

Electric cable laid – 400 km 400 km

Optic fibre laid – 60 km 60 km

Internal building  
network cabling

– 32 km 32 km

Palisade fencing constructed – 8 km 8 km

Rail turn out constructed – 37 ea 37 ea

Rail laid – 23,5 km 23,5 km

Sleepers placed – 27 655 ea 27 655 ea

Man hours to date (Feb 2010) – 10 652 676 10 652 676

Man power peak – 2 600 2 600

LTI free man hours – 2 164 772 2 164 772
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Barbados Screwdock –  
oldest surviving shiplift in the world

HISTORY
Because of its position commanding the 
windward approaches to the Caribbean, 
in the 17th century Barbados was the 
largest port in the western hemisphere. 
By the end of the 19th century there 
were still some 1 500 vessels a year 
calling at Bridgetown. The estuarine 
mouth of the Constitution River, 
which enters the sea at Bridgetown, 
became a centre of ship repair and is 
still known as the “Careenage” – the 
place where ships were careened, i.e. 

beached and laid over for scraping, 
painting and repair. in 1880 a Scottish 
engineer, John Blackwood, went 
out to Barbados as a young man to 
work in this industry and was soon 
in business on his own account.

in november 1887 the Barbados 
Parliament passed an act to authorise 
the lease of government land for har-
bour improvements and the construc-
tion of a dry dock. A lease for the site 
of the screwdock was signed in favour 
of John Blackwood. The government 
reserved the right to take over the dock 
on expiry of the lease at prime cost less 
a reasonable allowance for deteriora-
tion. work began in 1889 and the lift 
was formally opened on 10 march 1893 
by miss hay, daughter of Sir James hay, 
then Governor of Barbados.

Actual construction took far longer 
than the two years allowed. one of 
the reasons given was the f looding of 
the works by exceptionally high tides. 
Because the retaining walls had not 
yet been completed, portions of the 
embankments collapsed into the works. 

while this can only be part of the 
explanation for the extended delays, it 
does serve to suggest that the works, at 
least initially, were coffered and built in 
the dry.

Blackwood died in 1904, lost at sea, 
and his business was taken over by his 
brother-in-law, william mclaren, who 
ran it until the formation of the Central 
Foundry which took over the running of 
the dock.

By the 1970s, the dock was still 
lifting over 10 000 tons of shipping 
per year. By the start of the fourth 
quarter of the 20th century, however, 
the operations of the Central Foundry 

In December 2009 Keith Mackie 
was in engineers’ heaven – sitting 

by the sea in Barbados on a pile of 
rusty iron, measuring it up as part 
of his involvement in the possible 

restoration of the Barbados 
Screwdock. Here he shares some 

fascinating facts with us

1

1  The Barbados Screwdock with maximum 

vessel in the early 20th century
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and the screwdock were coming to an 
end. Peter Simpson, who worked for 
the Central Foundry as a mechanical 
engineer, was quoted as saying that the 
dock was “antiquated and not easy to 
work”. Although ship construction was 
changing from wood to steel, labour 
rates were increasing, and Barbados 
had lost its pre-eminence as a ship-
ping centre, institutional and financial 
matters seem to have been at the heart 
of the problem. in the late 1970s there 
were also problems with the lease of the 
site. The Central Foundry was not able 
to reach agreement with the govern-
ment on this matter. The Foundry had 
also suffered a number of fires, the first 
in 1938 and then another in 1948. They 
were able to recover from these, but it 
was the third fire in 1981 that ravaged 
the works and destroyed all the records. 
The firm never really recovered after 
that. in 1984 it went into liquidation 
and the screwdock ceased operations. it 
has been derelict ever since.

CONTEXT OF THE SCREWDOCK
Threlfall (1995) makes the comment 
that “after carefully studying some 
ideas embodying hydraulics, Blackwood 
chose a system based upon screwjacks”. 
Although this quote is not explicit, it 
does sound rather like the hydraulic lift 
dock of edwin Clark built in london 
in 1857 – the first shiplift ever built. 
Blackwood’s screwdock some 30 years 
later is the second shiplift ever built 
and, although it is currently derelict, it 
can be restored. Abandonment of the 
dock, tragic as this may sound, was 
something of a godsend – the dock 
avoided being modified into something 
modern and quite different. what 
survives today is substantially original 
and the dock could be restored to its 
original condition.

DESIGN
The design of the screwdock is a superb 
example of Victorian engineering, 
representing dry dock design at its 
best – good even by modern standards 
(Figures 2 & 3). The two primary ele-
ments that formed the basis of the de-
sign are unique: the use of power screws 
for lifting and trussed timber beams for 
the transverse girders. 

Another key feature of the design was 
the spacing of the screwjacks. Thirty-one 
pairs were used spaced at 7’0” (213,36 cm) 
centres (the lift was originally built in feet 
and inches and this is still the standard 
system of measurement on the island). 
This keeps down the loading on individual 
screws and beams and is close enough to 
obviate the need for intermediate gril-
lages. Planking laid athwart each beam 
abuts that on adjacent beams and creates 
a continuous working platform.

The retaining walls to the docking 
pit were built of hard coral blocks – the 
only stone available on the island – with 
piers at the same 7’0” centres. The 
copes to the docking pit are formed of a 
pair of 12” (365 cm) square greenheart 
timber baulks laid side by side spanning 
across the piers. The screwjacks are 
supported by these cope baulks at mid-
span between the piers. 

each transverse girder is formed from 
a pair of 20” by 20” (50,8 by 50,8 cm) 
baulks of greenheart timber (given, in 
some references as “whalebone” green-
heart) laid side by side. each end of each 
baulk rests on one side of a cast iron plate 
at each end hanging off the screw rods. 

2

3

2  The screwdock as it is today
3  Piers, copes and screws

The design of the screwdock is 

a superb example of Victorian 

engineering, representing dry dock 

design at its best – good even by 

modern standards. The two primary 

elements that formed the basis of the 

design are unique: the use of power 

screws for lifting and trussed timber 

beams for the transverse girders
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A cotter and washer system underneath 
these plates transfers the load to the screw 
rods. A cast-iron bracket at each end of 
each baulk (a pair at each end of each 
beam) anchors the 2” (5,0 cm) steel truss 
rods. These pass each side of the baulks 
and under cross-timbers under the baulks 
(Figures 4, 5 & 6).

The main drive was routed through a 
pair of lay shafts interconnected by two 
sets of gears and pinions with a dog clutch 
connector so that what appeared to be 
either a 1:1 or a 2:1 ratio could be selected. 
Thereafter the drive was routed through 
a pair of bevel gear sets on each side to 
drive the lay shafts running down each 
side of the dock.

At each screw a sliding dog clutch 
keyed to the drive shaft engages a worm 
wheel that floats on the shaft (Figure 9). 
The worm in turn engages a gear wheel 
that has a bronze nut/thrust washer 
embedded in it (Figure 10). The screw rod 
passes through the nut and is raised or 
lowered depending on the direction the 
wheel turns.

This arrangement allowed any 
combination of beams to be lowered 
or raised without moving the rest. 
hence the dock could be used to dock 
two vessels separately – the aft vessel 
coming in after the forward vessel and 
leaving before it. otherwise, individual 
beams could be lowered to work on the 
keel of a vessel.

The worm and wheel sets are diag-
nostic of the quality of management and 
maintenance of the dock in its last days. 
Both worms and wheels come in a full 
spectrum of conditions from almost new 
to the teeth worn to sharp edges and vir-
tually unworkable. (Figure 11).

Peter Simpson, the mechanical engi-
neer, and Joe weeks, at one time assistant 
dockmaster, concurred that when a large 
vessel was being lifted, the worm and 
wheel sets to the heavily loaded screws 
emitted a steady stream of sparks.

Surprisingly, all the wheels are spur 
gears, which is completely inappropriate 
for this use and explains why both 
worms and wheels had to be replaced 
at regular intervals. in the 1890s, when 
the facility was built, the technology 
of worm and wheel gearing was well 
established. it seems highly unlikely 
that these were original equipment. 
however, when and why the wheels 
were changed to spur gears is com-
pletely unknown.

4

5

6



RESTORATION
The people of Barbados seem to be 
surprisingly well informed about the 
screwdock and generally feel keenly that 
it should be preserved. Although some 
antiquarians feel strongly that preserva-
tion should be static, merely preserving 
what is there at present, as it stands, they 
generally seem to lack any understanding 
of the technology involved. other an-
tiquarians, however, believe that it can 
only be properly preserved if it is “active”, 
i.e. if it is restored to full working condi-
tion and operated as a dry dock. when 
these views are put to the common 
Barbadians, they generally support the 
full, active, restoration.

Voices opposed to full restoration 
reflect a pragmatic recognition of the 
difficulty in raising the funds needed, 
which is estimated to cost somewhere 
between uS$4 and 7 million. Quite 
rightly, they warn against embarking on 
any restoration without a guarantee of 
the full amount needed.

A notable feature of the dock is 
the almost complete lack of any dock 

furniture – bollards, capstans, fairleads, 
leading mules, etc. This, together with 
the degraded condition of the equipment 
at the time it was abandoned, goes a long 
way to explaining the comment by Peter 
Simpson that the dock was difficult to 
work. in fact, for its day, the dock was an 
impressively modern and efficient system 
and only a full restoration to a working 
system can preserve the most important 
component – the actual trade practice of 
operating the dock.

on the matter of authenticity, most 
of the dock consists of wearing parts that 
needed to be and were regularly replaced. 
To do so properly in the future will not 
compromise the authenticity. Greenheart 
timber for the main beams and the copes 
could, however, be a problem. Greenheart 
comes from neighbouring Guyana and is 
well known to the Barbadians. opinion 
is that there are not a lot of suitable 
trees left and it will need something like 
two years to find enough suitable trees 
in the forest. Given that these beams 
are a consumable item with a lifespan 
of 20 to 30 years, some conservation 
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4  The last cross-beam
5  Truss tie rods and brackets
6  Beam support plate at end of screw rod
7  Main drive
8  Gear change (note the two-way 

bronze dog clutch and handle)
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plan will be needed to guarantee 
an indefinite supply of greenheart 
if full restoration is to be done.

The economics of dry docking is 
another matter that must be considered. 
The Caribbean is an archipelagic region 
so there is no shortage of shipping and 
demand for dry docking. The economics 
of dry docks, however, are such that they 
cannot make money. A rule of thumb 
is that shipowners will not tolerate a 
docking charge of much more than 10% 
of their spend on repair costs. Generally, 
this is only enough to cover operation 
and maintenance. The money is made 
in ship repair. hence ship repairers can 
afford to own dry docks. Any profit they 
forgo to amortise the dock remains an 
asset on their books. however, since they 
are in business, they cannot be relied on 
to maintain authenticity. The State is the 
only other player that can afford to own 
dry docks and run them on a common 
user basis, amortising them from the tax 
flows from the increased industrial ac-
tivity of the ship repair that takes place.

in the case of the screwdock, the best 
vehicle would probably be some sort of 
trust set up to run the dock on a common 
user basis but unburdened by the capital 
cost of the dock.

RELEVANCE
Finally, one must ask whether the res-
toration is justified. First, it is not only a 
marvellous piece of Victorian engineering 
worthy of preservation in its own right, 
but it also occupies a key place in the evo-
lution of dry dock engineering.

But there is another side. The whole 
system is fundamentally robust and sur-
vived in operation for almost 100 years 
in a relatively out-of-the-way place like 
Barbados. The more modern wire rope 
shiplift is liable to rope failure and is too 
complex for small fishing harbours or 
much of the Third world. The screwdock 
may be just the technology needed. A full 
restoration will be an excellent opportu-
nity to study the screwdock in detail and 
really assess its practicality.

REFERENCES
The list of references is available from the 
editor. 
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9  Worm, wheel, screw and dog 

clutch set (note crack in base plate)
10  Bronze thrust washer (note cracked oil bath)
11  Various conditions of worm and wheel

 Worn worm and wheel

 Worn worm and new wheel

 New worm and worn wheel

 New worm and wheel
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INTRODUCTION
The Cape Town Container Terminal 
expansion Project currently being under-
taken within the Port of Cape Town by 
Transnet involves marine, civil, electrical 
and mechanical engineering works in 
order to increase the container handling 
capacity of the Container Terminal and 
to accommodate and service larger con-
tainer vessels.

The Container Terminal capacity is 
being increased from approximately 0,8 
million to 1,4 million Teus (Twenty Foot 
equivalent units) per annum by reconfig-
uring the container terminal to maximise 
stack space, and increasing stack capacity 
and density by converting from the cur-
rent straddle carrier to rubber tyred 
gantry (RTG) operations.

The marine and civil works required 
to accommodate and service the larger 
container vessels (the berth deepening 
and quay works) include deepening of 
the berths and basin through dredging, 
the extension of the quay within the Ben 
Schoeman dock and the installation of 
new larger Super Post Panamax ship-to-
shore cranes.

BERTH DEEPENING AND QUAY WORKS
Approximately 1 150 m of existing quay 
wall is currently being strengthened and 
extended to allow berth deepening to 
take place. This deepening will accom-
modate the berthing of larger container 
vessels that require deeper draughts than 

is presently provided in the port. This 
is achieved by dredging the berths to a 
depth of –16,1 m Cd, placing articulating 
fabric-formed concrete block mat scour 
protection on the newly exposed sea-bed 
to provide a berth pocket depth of –15,5 m 
Cd, and extending the cope line forward 
by 10 metres into the Ben Schoeman basin 
using a piled deck structure.

The works are being undertaken in an 
operational four-berth terminal (berths 
601 to 604) and, in order to minimise 
disruption to port and terminal opera-
tions, construction access is limited to 
a single berth of 300 m at a time with 
the remaining three berths remaining 
operational.

STABILITY WORKS
Stabilising measures to the existing quay 
wall were required to ensure that the 
deepening adjacent to the quay wall, the 
increased vertical and horizontal loads 
(from the larger crane, mooring and 
berthing forces) and the seismic loads did 
not reduce the factor of safety for the quay 
wall against a circular slip failure to an 
unacceptable level.

A series of analyses on the stability 
of the quay wall in its existing condition, 
during dredging, and its future condition 
when the berths are operational, were 
undertaken using a complex finite element 
(Fe) software package (PlAXiS) to model 
the global stability of the wall. The use 
of a finite element program was chosen 

primarily as it provides an integrated 
analysis of the new and existing quay 
structure (including the piles), the sand 
backfill behind the quay wall, and the 
existing wall founding and underlying 
material. it also automatically identifies the 
least favourable geometry of failure surface 
(it identifies non-circular slips that may have 
a lower factor of safety than a circular slip).

new and existing geotechnical data 
were obtained and the geological profile 
and quay wall founding condition for the 
entire quay length were determined. After 
analysis of the geotechnical profile and 
existing founding conditions, two distinct 
types of the founding conditions were 
identified which required two different 
stability solutions.

Section 1 – Ground anchor solution
For this section of wall (the first 500 m and 
last 100 m) the quay is founded on very 
soft rock. The Fe analysis for this section 
showed a composite failure mechanism 
incorporating an overturning and bearing 
failure of the quay wall. For this type of 
failure mechanism, the installation of in-
clined ground anchors through the rear of 
the existing quay wall, tying the wall back 
to the underlying rock, was chosen as the 
preferred solution. The ground anchors 
consist of steel tendons which are bonded 
to the underlying rock by injected grout 
with the anchorage capacity derived from 
the cohesive or frictional bond between the 
rock and the grout.

Cape Town Container 
Terminal Expansion
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The ground anchors vary in length 
from approximately 30 m to 50 m de-
pending on the level of the underlying 
hard rock. These are some of the longest 
ground anchors to have been installed 
in South Africa and the anchor length 
presented a considerable challenge on 
site. Further challenges experienced 
on site included advancing the anchors 
through the sand backfill behind the 
quay wall with minimal disturbance 
of the ground, and grouting up of the 
ground anchors in the highly fractured 
and fissured hard rock. These chal-
lenges were all overcome by close co-
operation between the design team and 
the main contractor with his specialist 
sub-contractors.

Section 2 – Split deck solution
For this section, the central 550 m of 
quay, the level of the underlying rock is 
considerably deeper and therefore the 

existing structure is actually founded on 
sand fill. The failure mechanism for this 
section of wall shows a deeper slip type 
failure. Ground anchors alone would be 
insufficient to provide stability and there-
fore more extensive stabilising measures 
were required. 

A split deck solution was chosen 
which stabilises the wall by installing an 
additional pile adjacent to the existing 
quay wall to support the new suspended 
deck, thereby removing the suspended 
deck loads from the existing wall, as well 
as propping the wall at toe level. 

The split deck option requires 1,4 m 
diameter piles spaced at 6,8 m centres 
(similar to the seaside piles). The pile 
props the quay wall at the wall toe level 
using a precast box which is slid down 
the pile and then filled under water with 
tremmie concrete to create the con-
nection between the pile and the toe of 
the wall. installation of the 1,4 m piles 
is currently under way with one of the 
first activities being a load test of one 
of the working piles. This is one of the 
largest (if not the largest) marine pile 
load tests to have been undertaken in 
South Africa.

CONCLUSION
The four berths are being deepened 
and refurbished sequentially in order to 
minimise disruptions to the port opera-
tions. Berth 601 has been completed 
and handed back, with all the chal-
lenges associated with ground anchor 
installation having been overcome. 
Construction of Berth 602 is ongoing 
with 90% of the ground anchors having 
been successfully installed and the 
piling for the split deck portion having 
just commenced. 

PROJECT TEAM
Client Transnet Limited (comprising 
Transnet National Port Authority & 
Transnet Port Terminals, Divisions of 
Transnet Limited)
Project Management Transnet Capital 
Projects (Specialist Unit of Transnet 
Limited)
EPCM Consultant Hatch Mott MacDonald 
Goba Joint Venture (HMG JV)
Specialist designers ZLH Projects & Naval 
Architecture (Pty) Ltd & Mott MacDonald
Contractor WBHO / Civil & Coastal JV
Specialist sub-contractors Fairbrother / 
Stefanutti Stocks

 The expansion of the Cape Town Container 

Terminal will not only make it possible to 

accommodate and service larger vessels, but will 

also increase the terminal’s container capacity from 

approximately 0,8 m to 1,4 m TEUs per annum 
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Upgrading the  
Sishen-Saldanha Ore Line

The 861 Km dediCATed iron ore 
line between the mines in the Sishen 
area of the northern Cape and the 
Port of Saldanha in the western Cape 
is the backbone of South Africa’s iron 
ore export. Saldanha is the only port 
in South Africa handling iron ore. A 
total of 96,2% of all iron ore produced in 
the country is exported, making South 
Africa one of the top ten exporters in 
the world and generating massive rev-
enue for the country. As overseas pro-
ducers are continually increasing their 
export quantities, this places pressure 
on South Africa to increase production 
and exports to remain relevant as a 
global producer.

DEMAND DRIVING EXPANSION
demand from the mines has increased 
steadily and reached 47 million tons per 
annum (mtpa) at the end of 2009. Should 
all the required environmental approvals 
be in place the currently contracted 
tonnage of 60 mtpa railed by the third 
quarter of 2011 will be achieved. 

The growth along this line is not 
just from established industry players 
like Kumba and Assmang. other 
emerging producers, many of whom 
are Broad-Based Black economic 
empowerment (BBBee) companies, 
are also looking to become exporters 
within their own rights.  ultimately, 
the total ore volumes being railed could 
reach 100 mtpa, reflecting much needed 
diversification and growth locally and 
securing South Africa’s position within 
the global industry.

AIMS AND OBJECTIVES
To achieve the currently contracted  N

tonnage of 60 mtpa railed by the third 
quarter of 2011.
To improve the efficiency of the line  N

and facilitate the increase in volumes. 

PROJECT DESCRIPTION
The project involves the upgrade of the 
Sishen-Saldanha ore line as follows:

Phase 1 A & B: To increase capacity  N

from 38 million tons to 47 million tons 
per annum (mtpa) by 2010
Phase 1C : Further expansion to in- N

crease capacity from 47 mtpa to 60 
mtpa by early 2012
The rail upgrade plans include the fol- N

lowing:
An increase in rolling stock (wagons  �
and locos)
upgrading of railway electrical infra- �
structure
Construction of additional train  �
passing loops
A 32 km rail link to service the new  �
Sishen South mine

LATEST DEVELOPMENTS
Phase 1A & B of the project, which  N

involved the expansion of throughput 
capacity at the facility to 47 million 
tons per annum, has been substantially 
completed.
Phase 1C construction is about to com- N

mence, which includes the development 
of a greenfield line to the new Sishen 
South mine at Postmasburg. Phase 1C 
to 60 mtpa is expected to be completed 
by early 2012.  

A feasibility study has been undertaken  N

to determine the viability of a possible 
Phase 2 expansion, which will enable 
a theoretical increase in throughput 
capacity to approximately 100 million 
tons per annum. 

LONGEST TRAINS IN THE WORLD
To operate the longest trains on the ore line 
was only possible by expanding the Sishen-
Saldanha Corridor. The original single track 
line was built in 1977 for heavy iron ore 
trains and allowed trains travelling in each 
direction to pass only by means of the 19 
passing loops spaced evenly along the line.  

As a result of the completed Saldanha 
Corridor Project, an additional 1,5 km 
is being added to each of the existing 19 
crossing loops. each of the crossing loops 
can now accommodate a locomotive 
hauling 342 wagons. These are now the 
longest operational trains in the world. 
each one can haul an extra 126, 100-ton 
wagons, which has increased the capacity 
of the line by 12 600 tons per trip.

INCREASING PORT CAPACITY
As the sole departure point for iron ore 
exports from South Africa, the Port of 
Saldanha also had to undergo re-engi-
neering to cater for the additional capacity.  
Phase 1A and B of the project included 
upgrades to the port’s equipment, i.e. tip-
plers, stacker reclaimers and shiploaders.

The two tripper cars, responsible for 
transporting minerals from the conveyor 
belts into the discharge chute, have been 
redesigned and rebuilt which has im-
proved ship loading rates by 30%. 
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The tipplers responsible for dis-
charging ore from the wagons onto 
conveyor belts were also revamped and 
restored together with their conveyors.  
This revamp has increased productivity 
to the extent that two wagons, or 200 
tons of iron ore, can now be tipped every 
90 seconds, and up to 195 000 tons can 
be loaded onto ships within 24 hours of 
arriving at the port. 

PROBLEMS ENCOUNTERED  
AND INNOVATIVE SOLUTIONS
The equipment upgrade was not achieved 
without adversity.  

The trippers 1A and 2A, had to 
be decommissioned one at a time for 
repairs. however, while tripper 1A was 
out of action, tripper 2A failed, which 
impacted negatively on iron ore exports. 
Fortunately, the expertise of hatch, 
mott macdonald Goba Joint Venture 
partners (hmG JV) resulted in repairs 
to tripper 2A being effected within a 
record 13 months.  

The three existing stacker reclaimers 
have been rotated out of service one at a 
time to allow for the replacement of the 
bucket wheel gearboxes with improved 

up-rated versions to increase reliability 
and limit downtime in an environment 
where tonnages are steadily increasing.

dust suppression is also a major issue 
at the port, not just from an environmental 
perspective, but also to reduce wear and 
tear on the machinery, especially the tip-
plers. Various measures to reduce dust 
emissions have been implemented as part 
of the project. These include covering the 
conveyors, sealing roads, and installing dust 
plants at the tipplers. A reverse osmosis 
plant has also been proposed to provide 
additional water for dust suppression.

CONCLUSION
The efficient completion of Phase 1A and B 
of the Saldanha Corridor Project will ensure 
that 1C is finalised by 2011. Construction on 
Phase 1C is about to commence, which in-

cludes the development of a Greenfield line 
to the new Sishen South mine. The project 
is successfully on course and the current 
growth forecasts are already being met, 
which means that the future of iron ore 
exports looks to be on the right track. 

PROJECT TEAM
Client Transnet Limited (Transnet Freight 
Rail, Transnet National Ports Authority, 
Transnet Port Terminals, divisions of 
Transnet Limited), Kumba Iron Ore, 
Assmang
Project Management Transnet Capital 
Projects (Specialist Unit of Transnet 
Limited)
Contractors Concor, WBHO, Basil Read, 
CSV, Voest-Alpine, MBH Senet,  
Heunis Engineering, Dorbyl Marine, 
Siemens, Lennings Rail, RACEC

1

21  Longest operational trains in the world – 

the Sishen-Saldanha iron ore trains. Each of the 

19 crossing loops on the 861 km line can now 

accommodate a locomotive hauling 342 wagons
2  Stockpiling iron ore in the Port of Saldanha, 

the only iron ore exporting port in South Africa
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Ground Penetrating Radar – 
 a useful tool to assess the track substructure condition
BACKGROUND
Track substructure (ballast, subballast and subgrade) has a big influ-
ence on track performance and therefore affects the track mainte-
nance cost. Various in situ testing procedures are available to assess 
the substructure, including track deflection, cone penetrometer, 
excavation and sampling, etc (Selig 1998). The technology for using 
ground penetrating radar (GPR) as an effective tool to assess the 
condition of the track substructure has developed significantly in re-
cent years and is now used by railway companies around the world.

GPR is particularly suited for a high-level first-order assess-
ment of the track substructure condition, including the determi-
nation of layer thickness, ballast fouling and subgrade soil types, 
and the detection of drainage problems. Some of the advantages 
of GPR compared with other methods are:

A continuous assessment of the line is performed compared  N

with, for example, excavation and sampling.
The method is non-destructive and is fairly quick; it can be  N

used along with other measurement methods such as the track 
geometry car.
it is cost-effective if long sections of track are evaluated. N

A GPR pilot study was performed for Transnet Freight Rail (TFR) 
by Roadscanners, in cooperation with Aurecon and e-logics, 

on the Coal line railway sections from ogies to witbank and 
witbank to Saaiwater. measurements were done on two sections 
totalling 44 km during november 2008. The objective of the 
pilot project was to evaluate the suitability of GPR application for 
Transnet, specifically with regard to substructure information 
and ballast condition assessment. 

PROJECT DATA COLLECTION
The GPR system used in this survey was a dual-channel 
GSSi SiR-20 with a 400 mhz (type 5103) antenna. The dual-
channel system enables simultaneous use of two measuring 
antennas. The maximum penetration depth of the 400 mhz 
antenna is 2–3 m, depending on subsoil properties. in this 
configuration the antennas were suspended 30 cm above the 
ground to avoid damaging them. The antennas were installed 

GPR is particularly suited for a high-level first-order 
assessment of the track substructure condition, including 
the determination of layer thickness, ballast fouling and 
subgrade soil types, and the detection of drainage problems
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on a special rack system at three locations: the track centre 
line and over the end of ties (see Figure 1). 

The measurement speed in this pilot test was 30 km/h 
and sampling density was 5 measurements per metre. The 
maximum measurement speed of SiR-20 system with the same 
measurement settings can be up to 160 km/h. A measurement  
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time-window of 55 nanoseconds was used for the GPR measure-
ments. The digital video and GPS coordinates were recorded 
during the measurements using Railway doctor Camlink soft-
ware. distance was measured using a dmi attached to the wheel 
of a measurement vehicle.

ANALYSIS
Ballast fouling index
The ballast fouling index is a way of expressing the state of bal-
last fouling (Selig 1998). A very high fouling index (e.g. > 80%) 
indicates that ballast sieving is required to prevent deterioration 
of the track geometry, especially in the wet season. GPR can be 
used effectively to determine both the ballast thickness and the 
fouling index continuously along the line. Figure 2 shows the 
correlation between the laboratory fouling index and the GPR 
fouling index obtained in the pilot study.

A three-category classification was created by using cali-
brated GPR fouling index results obtained in the pilot study: 

Class 1 = coarse-grained ballast (0–40) N

Class 2 = moderately fouled ballast (40–80) N

Class 3 = highly fouled ballast (above 80) N

GPR fouling index variations can be analysed by assigning bal-
last condition values to each kilometre (Figure 3). As seen from 
the results, the ballast was either moderately or highly fouled 
throughout most of the witbank–Saaiwater section. 

Substructure thickness  layers and drainage problems
Ballast thickness was interpreted from three GPR profiles from 
the ogies–witbank section. A three-channel system enables the 
calculation of both cross-sectional and longitudinal depth pro-
files. The offset for the channels was: -1 m (left), 0 m (centreline), 
1 m (right). From the centre line of the witbank–Saaiwater 
section the substructure layer reflections (ballast, subballast, 
embankment) were interpreted first, followed by the picking of 
reflections from single objects such as culverts. A relative di-
electric value of 6 was used for interpretation of the ballast layer, 
which gives a depth accuracy of ± 5%. For the subballast layer, 
a relative dielectric value of 9 was used and the embankment 
reflection was interpreted using a relative dielectric value of 12. 
The depths of the interfaces were calculated using these given 
dielectric values. All thicknesses were interpreted without refer-
ence samples or other calibration methods for layer depths. 

The moisture profiles were calculated from the track centre 
line using a special frequency-analysis technique that emphasises 
the sections with a higher moisture content than the surround-
ings. This technique helps to determine the trapped moisture 
and water-holding tendency of the substructure layers and 
subgrade soils. The moisture profiles are shown as colour-coded 
surface maps which show the moisture anomalies in green-blue 
colours. in this project the GPR measurements were done on the 
section after five days of rain showers and this enabled the mois-
ture anomaly detection in the data to have a clear contrast.

Figure 4 shows an example of the Railway doctor view of 
the GPR analysis of railway substructures from the witbank–
Saaiwater section at km 3. The ballast, subballast and embank-
ment structure layers are clearly visible in the GPR data and 
the location of the culvert can also be seen in the profile. The 
moisture profile shows increased moisture in the subballast layer 
(blue area) and below the culvert, at the bottom of the embank-
ment, which could indicate drainage problems. 
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Integration of GPR with track geometry condition measurements
Figure 5 shows an example of the integration of GPR data ana-
lysis from several lines and geometry data variance from several 
runs. There is a correlation between irregularities in geometry 
and changes in ballast thickness, variation in ballast fouling 
values and moisture content. The geometry problems are gener-
ally found in sections with thin substructures and possibly softer 
subgrade sections. 

From the above it is evident that the integration of GPR 
information with track geometry condition measurements will 
have an impact on decision-making with regard to maintenance 
planning and execution.

CONCLUSION
The survey results from this project prove that GPR is an effective 
non-destructive inspection tool for assessing the track substruc-
ture condition. As shown in this pilot study, it is particularly suited 
for the determination of layer thickness, ballast fouling and sub-
grade soil types, and for the detection of drainage problems.

The use of integrated interpretation software enables the pre-
cise location of the survey data and provides an overview of the 
survey environment. other information, such as rail geometry 
and track stiffness data, should be analysed together with the 
thickness data to further enhance the analysis. The results show 
defects in the substructure and are helpful in planning rehabili-
tation in the correct sections of the rail line.
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The survey results from this project prove that GPR 
is an effective non-destructive inspection tool for 

assessing the track substructure condition. As shown 
in this pilot study, it is particularly suited for the 

determination of layer thickness, ballast fouling and 
subgrade soil types, and for the detection of drainage 

problems. The use of integrated interpretation software 
enables the precise location of the survey data and 

provides an overview of the survey environment. Other 
information, such as rail geometry and track stiffness 
data, should be analysed together with the thickness 

data to further enhance the analysis. The results show 
defects in the substructure and are helpful in planning 

rehabilitation in the correct sections of the rail line
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Axle load and track deflection 
on a heavy haul line

BACKGROUND
in the 21st century, the use of railways has grown to make them 
the preferred choice for the transportation of heavy freight. Thus 
new demands are constantly being placed on our understanding 
of rail track infrastructure performance. Track engineers are 
challenged to be more cost-effective and to base their designs 
on the design life of the entire track structure. it is therefore 
necessary to promote research that will evaluate the components 
that affect track foundation performance and expected service 
life. with the increase in annual freight demand, the need arises 
to increase the gross vehicle mass and, in turn, the axle load of 
freight wagons.

The performance of a track structure is dependent on the 
stress and strain levels present in the individual track compo-
nents. As the track foundation is inaccessible after construction 
and is built from natural materials that are subject to environ-
mental influences, the long-term behaviour of the foundation 
is often unknown and unpredictable. The Chair in Railway 

engineering at the university of Pretoria is therefore focusing its 
research on measuring the performance of track structure com-
ponents and, in this case, on measuring track deflection under 
train loading. 

Track and foundation deflection therefore need to be meas-
ured more effectively and with greater ease. measurement equip-
ment such as particle image velocimetry (PiV) instrumentation, 
which is portable and does not cause disturbance of the track 
structure, should therefore be used (Bowness et al 2006). 

Track deflection is a function of the foundation and the 
ballast support. with poor support the track may deform exten-
sively as higher axle loads are imposed. large deflections will de-
crease the riding quality and will also increase the maintenance 
needed for track components. This will result in a loss of revenue 
and will increase the costs of the rail track service life. 

OBJECTIVES
The main objective of this research was to investigate the rela-
tionship between axle load and the total resilient deflection of 
conventional track under actual train loading. The focus was on 
the performance of the new Coal line foundation design which 
incorporates the use of high-quality aggregates compacted to 
high densities, as well as an extensive drainage design. Figure 1 
shows the details of the 26 t/axle formation design. 

The study also enabled the researchers to compare the results 
of portable PiV instrumentation with the measurements obtained 
by using conventional in situ multi-depth deflectometers (mdds).

PERMANENT AND RESILIENT DEFORMATION
in a track structure, two main types of deformation occur, 
namely permanent and resilient. Permanent, or plastic, deforma-
tion refers to the settlement of the track over time after repeated 
loading. Track foundations are designed to have the lowest pos-
sible permanent deformation (esveld 2001; Selig & waters 1994).

1

1  Coal Line (Bloubank) railway formation design and layout 



Civil Engineering | May 2010 45

Resilient, or deflection, deformation refers to the elastic part 
of the track foundation deformation (i.e. being able to return to 
its original position). most of the resilience in the system is pro-
vided by the ballast and rail pads (Cenery 2001).

Both of these parameters are important because excessive 
amounts of deformation lead to track structure failure and main-
tenance-related problems. Care should therefore be taken when 
designing track structure formation layers, limiting the predicted 
deformation to prescribed values (li & Selig 1998a&b).

THE EFFECTS OF AXLE LOAD ON DEFORMATION
with an increase in axle load, deformation of the track structure 
also increases, the magnitude depending on the design and com-
position, as well as the interaction between track components 
(Korpanec et al 2005). According to research referred to by 
esveld (2001), it has been found that an increase in axle load from 
20 to 22,5 ton considerably increases deterioration of the track 
quality and geometry, but not the ballast stress. maintenance 
costs are also expected to increase along with this increase in 
axle load. Also, in South Africa, high axle loads and formation 
problems have resulted in excessive sleeper movement and bal-
last failure (maree 1993). 

Another known effect of increased axle loading is increased 
resilient track deflection. maximum vertical deflection occurs 
directly below the train axle and reduces with increasing depth 
of the track structure. Previous models have shown that, for a 
given subgrade, the ballast depth and sleeper spacing are the 

most important factors influencing vertical track deflection as 
a result of train loading. The selection of subgrade material is 
also important because with the increase in stress due to axle 
load, strain hardening may occur in the case of good, granular 
material, while strain softening may occur in the case of poor, 
cohesive (clayey) material (Craig 2007). 

higher axle loads in general require stronger infrastructure 
(i.e. larger rails and sleepers and also stronger bridge structures) 
in addition to high-quality subgrade materials. This will lead to 
higher investment costs, but will, however, produce a larger re-
turn on investment (Anderson & harris 1993).

The literature on rail track performance does not indicate 
what the relationship between axle load and track deflection 
would be when the axle load is increased. Simple models (e.g. 
those used for track design) indicate a linear relationship as the 
axle load increases. This research aimed to determine the actual 
relationship between axle load and resilient track deformation on 
a well-designed track foundation.

PROJECT DESCRIPTION
This project focused on total track and formation resilient defor-
mation with respect to axle load. 

The range of axle loads investigated was from 6 to 28 ton. To 
compare the effect of axle load on resilient deformation, all other 
factors that could influence resilient deformation were kept con-
stant. Therefore, a narrow speed range, between 35 and 45 km/h, 
was chosen.
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Two different types of deflection measurement device were 
used, namely mdds and PiV. Strain gauge transducers installed 
on the rails were used to measure the axle load of the wagons. 

The site chosen for the measurement of track deformation in 
response to axle load was at Bloubank near Vryheid on the Coal 
line. This site was instrumented in 2004 when its formation was 
completely reconstructed due to formation failure. The new for-
mation design is shown in Figure 1.

SITE DESCRIPTION AND FIELD SET-UP
The Bloubank test site is situated 60 km south of Vryheid, on the 
Vryheid–ulundi track section. The geology of the area comprises 
weathered tillites forming part of the Vryheid geological forma-
tion. The test site is in a cut on a double line section of the track. 
only the newly constructed number 1 line, carrying the loaded 
trains, was instrumented. This particular foundation was ear-
marked for complete rehabilitation and provided the ideal oppor-
tunity to carry out full-scale foundation research. A photo of the 
site is shown in Figure 2, depicting the two railway lines and the 
tunnel at km 60 on the Coal line. 

The formation that was constructed in 2004 was characterised by 
carrying out a number of geotechnical field tests. Table 1 provides a 
summary of the measured parameters. The strength parameters, soil 
foundation indicators and Young’s modulus values are included in the 
table. The table shows the results of three methods by which the layer 
moduli were calculated, namely by back-calculation using the mdds 
and GeoTRACK software, by carrying out falling weight apparatus 
(FwA) tests with a Zorn light drop-weight tester (unloaded) and by 
employing continuous surface wave (CSw) testing.

Table 1  Summary of the measured parameters (Shaw 2005)

Layer SSB SB A B In Situ

Design Specifications

Minimum Compaction – 
% of Modified AASTHO Density

98 95 95 93 90

Minimum Strength after 
Compaction – CBR

60 30 20 10 5

% Gravel 71 73 29 29 –

% Sand 21 18 56 56 –

% Silt 6 6 8 7 –

% Clay 2 3 6 7 –

Liquid Limit Slightly Plastic Slightly Plastic 29 29 –

Linear Shrinkage 0,5 1,5 5 5,5 –

Grading Modulus 2,46 2,5 1,87 1,83 –

Plasticity Index Slightly Plastic Slightly Plastic 4 4 –

Young's Modulus (MPa)

GEOTRACK (loaded)

St1 559 455 155 60 –

St2 212,9 314,9 258,3 60,6 –

St3 729,2 359 94,2 82,3 –

FWA (no load)

St1 52,6 – – –

St2 51,,6 – – –

St3 60,7 – – –

CSW (no load) St3 321 107 67 39 596

 

Pressure plates – at different depths in formation
Multi-depth deflectometers (MDD) 

Wheel load and lateral force (strain gauges)Longitudinal tie (sleeper) deflection (LVDT)

Vertical tie (sleeper) deflection (LVDT)
Tie (sleeper) reaction (strain gauges)

Station 1 Station 2 Station 3

5200 mm 5200 mm

Vryheid Richards Bay

Left rail

Centre

Right rail

2

3

4

2  Bloubank test site 
3  Plan of the Bloubank test section showing the three measuring stations 

(redrawn from Shaw 2005)
4  Formation rod and the use of shielding to measure rail and formation 

resilient deformation
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Since construction, record has been kept of the permanent 
deformation of each formation layer. The site has three meas-
uring stations, as shown in Figure 3, incorporating an array of 
instrumentation devices (Shaw 2005). For the purpose of this 
investigation, the following instrumentation was utilised:

Three mdd holes, drilled just to the outside of the left and  N

right rails and at the centre of the rail track, containing a 
string of six mdds each. These mdds were positioned at the 
layer interfaces. individual measurements were used to back-
calculate the Young’s modulus of each layer while a summation 
of the layer deflections gave the total formation deflection of 
the track.
Strain gauge transducers were installed on the left rail at the  N

different locations to measure the vertical train wheel loads. 
These were calibrated before commencing with the tests.
The PiV system, which incorporates the use of a video camera  N

and targets fixed to the track components, was positioned next 
to the track, about 5 m from the left rail. Two video cameras 
were used, positioned at Station 2 and Station 3.

To measure the formation deflection with the PiV system, a 
copper peg was driven into the ground, through the ballast, 
into the top of the formation. one of the PiV system targets, as 
well as shielding, was attached to the rod with clamps. Figure 4 
shows the two PiV targets, one attached to the rail and the other 
attached to the copper peg, enabling the simultaneous measure-
ment of rail and formation resilient deformation.

RESULTS
The results gathered from Station 2 were used to derive the rela-
tionship between axle load and resilient deformation. Axle loads 
were taken as the average of the axle load of a bogie axle pair. 
Similarly, the reported deflections were taken as the average of 
the two peak deflections under the bogie axle pair. 

Both ballast and foundation deflection were measured and 
found to contribute almost equally to the deflection of the total 
track structure. The total formation deflection was approximately 
0,58 mm and the ballast deflection approximately 0,51 mm. An 
extract from a typical result is shown in Figure 5.

Figure 6 shows the relationships between total track deflec-
tion, formation deflection and axle load. The data obtained 
from the mdd instrumentation provided high-quality results 
with very little scatter. The data from the PiV system provided 
formation measurements scattered over a wider range than that 
of the mdd results. This could be as a result of the copper rod 
that was driven through the ballast into the top of the forma-
tion being affected by the vibrations in the ballast caused by 
the train. The total track deflection measurements show better 
quality than the formation deflection results. This can be at-
tributed to the fact that the target for rail deflection was placed 
directly onto the rail and was not affected by the vibrations in 
other track components.

Formation deflection was measured by both the mdds 
and the PiV instrumentation and ranged from 0 mm to ap-
proximately 0,7 mm for axle loads ranging from 0 to 28 t. The 
mdds produced values that were approximately 85% of the PiV 
measurements (see Figure 6). Possible explanations for this dif-
ference include:

The top mdd, positioned in the SSB layer does not measure  N

the deflection of the entire layer and for practical reasons had 
to be positioned slightly lower than the top of formation.
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differential movement could have occurred between the mdd  N

modules, the flexible sleeve in which they were installed and 
the surrounding soil on the outside of the sleeve.

despite this difference, the two measuring techniques, which are 
entirely different in terms of the technology and reference they 
use, nevertheless produced comparable and similar results.

The non-linear relationship between axle load and forma-
tion deflection is noted and emphasises the non-linear behav-
iour of soil as commonly accepted. Further research is planned 
in which similar instrumentation will be used to measure the 
same relationship at a site with poor formation material.

The general trend noticed was a logarithmic trend of the 
form y = a ln (x) + b where y is the resilient deformation, a and 
b are variables and x is the axle load. The resilient deforma-
tion therefore increases with an increase in axle load, but the 
rate of resilient deformation increase reduces as the axle load 
increases, especially when the axle load approaches 30 t. Axle 
loads beyond 28 t fall outside the scope of this study and the 
trend cannot be confirmed beyond this range. Regardless, the 
trend is unlikely to change drastically and it is not a linear 
relationship as suggested by the design models. These design 
models would lead to conservative and safe design of track 
structures at the expense of higher initial capital cost.

CONCLUSIONS 
The following conclusions can be drawn from the resilient deflec-
tion study as described in this article: 

The PiV system is an accurate and cost-effective system to  N

use for field measurements and compared well with the in 
situ mdd measurements. on average, the magnitude of the 
mdd measurement results was 85% of the PiV measure-
ment results. 
Formation deflection was approximately 50% of the total track  N

deflection (approximately 1,09 mm). This relatively high value 
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The resilient deformation therefore increases with 
an increase in axle load, but the rate of resilient 

deformation increase reduces as the axle load increases, 
especially when the axle load approaches 30 t. Axle 

loads beyond 28 t fall outside the scope of this study 
and the trend cannot be confirmed beyond this range. 

Regardless, the trend is unlikely to change drastically 
and it is not a linear relationship as suggested by 

the design models. These design models would lead 
to conservative and safe design of track structures 

at the expense of higher initial capital cost
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emphasises the importance of ballast quality and the role it 
will play in track quality measurements. 
The relationship between the total track and formation deflec- N

tion with respect to axle load has a logarithmic shape for axle 
loads up to 28 t. The specific material at the site, which has 
good foundation properties, experiences strain hardening and 
the rate of increase in resilient deformation reduces as the axle 
load increases. 
Track structures designed with the linear model for axle loads  N

exceeding 30 t will be conservative and safe but will result in 
higher capital costs.

RECOMMENDATIONS
Regarding further development of the PiV system, the following 
recommendations are made:

Video imaging equipment that can measure at a higher fre- N

quency than the current 25 fps (frames per second) should be 
used.
Remote triggering should be used to reduce movement of the  N

reference when the testing is started manually. 
lighting of the targets should be improved to reduce the nega- N

tive effect of shadows.
For the measurement of resilient deformation with respect to 
axle load, the following are recommended:

Further testing should be done at the site with axle loads ex- N

ceeding 28 t.
Similar testing should be done at a track on poor foundation  N

material (e.g. cohesive clays).
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Design of the Nasrec Transportation Hub Roof
The nASReC Transportation hub roof 
is a boomerang-shaped steel structure 
constructed from circular hollow sec-
tions and i-beams. it is 211 m long. in 
section, the roof resembles an aircraft 
wing and incorporates bullnose-curved 
edges and various sheeting materials. 
of structural and architectural interest 
are the columns which are at inclined 
angles, eventually leaning towards 
the Soccer City Stadium (which was a 
requirement from the architect). This 
causes significant axial tension forces to 
develop in the main longitudinal beams. 
3d modelling of the structure revealed 
the true nature of the moments and 
axial compression/tension forces in the 
columns and beams as the allowable 
maximum inclination of the columns 
was investigated. in addition, the roof 
had to interface with inclined retaining 
walls below, which meant that strict co-
ordination was required with the setting 
out of the roof foundations. This article 
describes the design challenges encoun-
tered during the course of the project.

INTRODUCTION
As part of the upgrading of the country’s 
stadiums for the 2010 FiFA world Cup 
in South Africa, and furthermore as part 
of the new Bus Rapid Transport (BRT) 
system, the Johannesburg development 
Agency (JdA) put plans into place to 
develop and revitalise the nasrec pre-
cinct around the existing stadium at 

Soccer City, Johannesburg. A portion 
of land was allocated and purchased 
from the nasrec expo Centre for this 
purpose. The area had an existing train 
line, a pedestrian bridge, a cooling tower 
and various abandoned underground 
mine structures. Apart from the com-
plete upgrading of the stadium itself, 
architectural plans by Boogertman and 

1

1  Typical bullnose section 
2  Plan layout of roof
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Design of the Nasrec Transportation Hub Roof
Partners (Pty) ltd were duly completed 
and budgets allocated for ancillary 
areas outside the stadium, including 
the incorporation of the new Golden 
highway, upgrades to Stadium Avenue, 
a new pedestrian promenade, pedes-
trian bridge and a transportation hub. 

This article focuses on the de-
sign of the Transportation hub 

roof, which essentially covers the 
area where customers wait for 
buses and purchase bus tickets.

ROOF FORM
in section, the roof has a 5 degree slope 
and could be said to resemble a giant 
aircraft wing due to its rounded curves 
and overall shape. The roof-covering 

material is the locally available Kliplock 
406 sheeting and the ceiling material is 
a combination of brownbuilt sheeting 
and an expanded lightweight steel 
mesh material. The space between the 
sheeting and the ceiling is filled with 
the main structural support members 
which are mostly hidden from view. The 
rounded “bullnose” ends are formed 
from a synthetic material known as 
dibond and were installed by a spe-
cialist contractor. The rounded bullnose 
ends form the link between the roof 
sheeting and the ceiling material and 
are attached to the structure by means 
of a system of subframes. Figure 1 shows 
a typical detail section through the 
bullnose roof ends.

The roof climbs from 2,8 m (ground 
level to roof ceiling) at its western 
extremity to a height of 14 m at its 
northern end. The slope of the roof 
from start to end is therefore a gentle 
2,0 degrees. 

in its plan shape, the roof resembles 
a boomerang (Figure 2) with the two 
halves of the roof meeting in a tri-
angle, and a curve at the southern and 
northern ends respectively.

2
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underneath the roof there are two 
buildings, the Ticket Kiosk and the 
public ablutions area, which form part 
of the hub structures. The Ticket Kiosk 
is a steel and concrete-framed structure 
which is directly connected to the steel 
roof beams that support the main roof 
structure. it is designed to provide a 
stiff, rigid support point for the roof. 
The ablutions area does not fulfil any 
structural purpose.

STRUCTURAL CONCEPT
The roof is supported by four rows of 
steel circular hollow-section columns, 
with each column line being spaced at 
a maximum of 15 m centres. The width 
of the roof varies from 18 to 25 m. 
533x210x82uB hot-rolled section beams 
run longitudinally down the length of 
the roof and, due to the 15 m spans, are 
spliced at third points in their span. 
225x75x20x2,5 CFlC roof purlins span 
between the transverse roof beams at 
7,5 m centres on the top and bottom of 
the roof. 

one of the most interesting aspects of 
the roof is that all columns are of different 
lengths and angles to the vertical. The 
columns start from a 0 degree inclination 
on the western roof side and finish at the 
northern end with a 10 degree inclination, 
all pointing to the gateway of the Soccer 
City Stadium. each gridline of columns 
has the same angle of inclination when 
viewed in elevation, with incremental 
increases in inclination from gridline 
to gridline. each column therefore has 
a calculated offset from its gridline for 
the centre of its plinth foundation. To 
complicate matters, the surface bed below 
the roof has variable ramps and steps, 
meaning that the length and angle of each 
column had to be calculated meticulously.

The column baseplate connections 
are all designed as moment-resisting con-
nections. The axial force, which increases 
(and then later on diminishes) down the 
length of the longitudinal beams as a re-
sult of the columns being inclined to the 
vertical, is taken down to the foundations 
mostly in shear and moment transfer.

DESIGN CHALLENGES
The axial tension force carried by the 
longitudinal roof support members 
continues down the length of the roof 
and eventually diminishes itself on the 
western side. The critical point and 
design challenge, however, is where the 
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3  Detail at polycarbonate skylight section
4  Typical section through roof

5  Roof analysis model



roof turns in direction from its north/
south orientation to a west/east orienta-
tion. At this juncture, it was decided 
that a portion of the axial force should 
be transferred through tie-backs to 
the concrete Ticket Kiosk structure. 
Furthermore, longitudinal beams were 
connected such that the progressive 
change in angle was taken up gradu-
ally, and so that the angle between two 
connected longitudinal beams was 
minimal. 

The architect required that the 
column baseplate connections be 
hidden from view and they were there-
fore positioned underneath the surface 
bed. This was permitted on the basis 
that the column be sealed because cir-
cular hollow sections are known to cor-
rode on the inside if moisture is allowed 
to get inside them. All electrical light 
fittings into the columns were therefore 
sealed off to prevent any possibility of 
internal corrosion.

The roof and ceiling sheeting has a 
curved shape not only in plan, but also 
in section. This presented numerous 
design challenges with regard to the 
sheeting layouts. initially, Rheinzink 
sheeting (made in Germany) was the 
suggested material as this product al-
lows tighter and more curved surfaces 
than normal sheeting. however, after 
a number of other products, such as 
Calzip and hulamin, had been inves-
tigated, it was decided to use a more 
conventional locally made sheeting ma-
terial – Kliplock 406 – due to the cost 
requirements of the project. The transi-
tion from the western-leg end of the 
roof to the northern-leg end of the roof 
presented a challenge regarding the cur-
vature of the roof in plan. This sheeting 
problem was finally solved by the crea-
tion of a ridge at the intersection line of 
the two roof legs (Figure 2). 

during daylight hours, the roof blocks 
off sunlight to much of the area under-
neath it. Therefore the architect decided it 
was necessary to use translucent sheeting 
for approximately 40% of the roof area. 
The light is then allowed to come through 
the roof void space and expanded metal 
ceiling. The material characteristics of 
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6  Completed roof structure
7  Roof structure viewed from the northern side 

of the new pedestrian bridge
8  Aerial view of the Nasrec Transportation Hub 

and surroundings
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translucent sheeting and Kliplock 406 
are quite different, and of concern is the 
fact that there is a large difference in the 
thermal coefficients of expansion between 
the two. Special details had to be designed 
to facilitate a step in the roof sheeting 
so that the interface between the two 
materials would be waterproof. A typical 
section is shown in Figure 3.

Apart from all of the above, the 
purlin layouts were quite different on 
the roof underside and the roof topside. 
The ceiling purlins were suspended with 
angle members from the transverse roof 
beams. A typical roof section is shown 
in Figure 4.

Another aspect of the roof that de-
served consideration was the stability of 
the columns at the northern end of the 
roof. These columns are 14 m in length 
and some were even removed in the final 
design due to their positioning over the 
ramp structures underneath. To ensure 
that the northern end of the roof was 
stable, the roof was braced in plan over 
this portion of the structure. 

LOADS AND ANALYSIS
The roof is designed for the 40 m/s wind 
loads as specified for this region in the 
SABS 0160 Loading Code of Practice. 
These wind loads were applied to the 
structure in the form of horizontal line 
loads arising from wind friction on the 
roof area. The use of curved roof surfaces 
helped to improve the general aerody-
namics of the structure. A number of 
wind directions were examined due to 

the structure’s lack of symmetry so as to 
determine the worst effects. 

due to the 3-d shape and form of the 
roof, it would have been inaccurate to 
use hand calculations to determine the 
forces acting in the beams and columns. 
Therefore each column-to-beam and 
column-to-foundation connection point 
became a node point in the 3-d model 
(made using the Prokon software suite) 
that was used to determine the load ef-
fects on the structure (see Figure 5). The 
coordinates of all the nodes in the model 
were first calculated in a spreadsheet and 
then inserted into the model.

For the steel columns, circular hollow 
sections were used due to their aesthetic 
appeal and their excellent torsional resist-
ance properties.

The standard moment/axial force 
equations given in SAnS 10162-1:2005 
were applied to determine the size of the 
section to be used. only three column 
diameters were selected for the entire 
roof, all with the same uniform wall 
thickness of 6 mm: 273 mm (used mostly 
on the western roof leg), 326 mm and 356 
mm (used on the northern roof leg). what 
was of interest in the modelling process 
was that an increase in the column angle 
of inclination generated an increased axial 
force, with a corresponding decrease in 
the base moments.

FOUNDATIONS
due to the poor founding material en-
countered in the upper 0,4–1,5 m of the 
soil horizon, each of the foundation pad 

footing excavations had to be inspected 
by a geotechnical engineer who verified 
the presence of the sandstone layer of 
competent bearing material. 

DRAINAGE
one gutter, traversing the entire 211 m 
length of the roof, was installed to ad-
dress roof drainage. outlets on each 
column grid were laundered into two 
rainwater downpipes (one for each roof 
leg), which eventually discharge into 
an underground system. initially, a 
pluvial system was considered, but this 
option was rejected due to the fact that 
a pluvial system requires the roof to be 
perfectly horizontal, and not sloped in 
section as this roof is.

RETAINING WALLS
inclined retaining walls formed part of 
the bridge abutment structures and, as 
the roof and its columns overlie parts of 
the bridge abutments, the setting out of 
the retaining walls had to be carefully 
coordinated to ensure that the incoming 
roof columns met up with the retaining 
wall plinths.

CONCLUSION
Figures 6 and 7 show the completed 
structure. The roof with its organic 
curved shape demonstrated that a 
simple shaped roof can still provide the 
grounds for a challenging project. it is 
hoped that this structure will fuel fur-
ther creativity with structural steel and 
other materials. 
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M A R K E T  C O N T R I B U T I O N

Soccer City
The months of anticipation 

are nearly over and the World 
Cup is in sight. Preparations 

for the stadiums, airports and 
supporting infrastructure are at 

their final stages. A collective 
sigh of relief can momentarily 

be shared before the kick-off at 
Soccer City on Friday 11 June

muCh hAS Been said about the 
legacy of 2010 and its intended spin-off 
for South Africa beyond the duration 
of the world’s largest sporting event, 
hosted for the first time in Africa. only 
time will reveal the extent of its benefits 
or drawbacks. however, what has been 
achieved to date on 2010 construction 
projects alone shows just how much can 
be accomplished with the right mix of 
skill and will. 

Take Soccer City as an example. its 
sheer magnitude, as Africa’s largest sta-

dium, rising 60 m into the air on the out-
skirts of Soweto, is matched in stature by 
its emblematic design, a design that will 
be showcased to the world in the broad-
cast of the opening game between Bafana 
Bafana and mexico City. 

Conceptualised to resemble a 
calabash, or hollowed-out gourd used 
for storage in many parts of Africa, 
the Soccer City stadium can seat up to 
89 000 spectators.

it has taken approximately 10 million 
man-hours, 10 000 tonnes of reinforced 

1 2
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steel, 9 000 tonnes of structural steel 
and 85 000 cubic metres of concrete to 
achieve the final product. 

its façade is composed of laminated 
fibre-reinforced concrete panels in tradi-
tional earthen colours and punctuated by 
a combination of open and glazed panels 
to create a patterned finish resembling 
that of the traditional African pot. 

And like a pot, the calabash struc-
ture sits in a depression that is the “pit 
of fire”. This demarcates the security 
and turnstile line dividing the outer and 
inner perimeters.

The polycarbonate roof is cantilevered 
from a triangular spatial ring truss and 
covered by a sand-coloured PTFe mem-
brane. An aerial view onto the stadium 
reveals 10 black lines cutting through 
the mass of orange seats, which align 
with vertical slots pointing to the nine 
other world Cup host stadiums and the 
olympia Stadium in Berlin, Germany, the 
venue for the 2006 world Cup final.

FROM DESIGN TO ENGINEERING
But what did it take to turn this 

chosen design into the final structure? 
A discussion with hans Koorn, 

director at Consulting engineers, Pd 
naidoo & Associates (PdnA), who 
were the principal consulting structural 
engineers for Soccer City, reveals the 
complexity of the project that started 
in February 2007 and achieved prac-
tical completion in the second week of 
march 2010. 

Says hans, “There were so many 
important connection points that had to 
be catered for. For example, the roof was 
manufactured in italy, and we appointed 
German engineers as our sub-consultants 
to do the design of the roof. So there were 
many different countries working on it 
and it was all managed from here.”

The design for Soccer City was chosen 
by danny Jordaan, Chief executive of the 
world Cup local organising Committee 
(loC), from a portfolio of 10 proposals 
conceptualised by Architect Bob van 
Bebber of Boogertman urban edge & 
Partners in association with Populous.

The task of taking it from design to a 
purpose-built stadium on the site of the 
existing FnB pavilion rested on the engi-
neers, in collaboration with the architects 
and the construction team.  

Continues hans, “it was a shape that 
the architect had defined. in retrospect it 
was a good choice, because it looks lovely, 
but it was an engineering challenge.”

using the 120 sloping façade support 
columns as an example, hans explains, 
“each column is 17 metres high and the top 
of the column is offset by 6,5 metres from its 
base. Because gravity always works down-
wards, and engineers always like things to 
go in the same direction as gravity, we had 
to make sure that those forces come down 
to the base. So that was a huge challenge.” 

Furthermore, there was the slim profile 
that the architects wanted, in order to 
achieve the right aesthetics. Because of the 
slender shape of the façade column, a lot of 
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1  Previous FNB Stadium over which  

Soccer City was built
2  Early days of construction
3  New stadium being built over the old 

The polycarbonate roof is 
cantilevered from a triangular 
spatial ring truss and covered by 
a sand-coloured PTFE membrane. 
An aerial view onto the stadium 
reveals 10 black lines cutting through 
the mass of orange seats, which 
align with vertical slots pointing 
to the nine other World Cup host 
stadiums and the Olympia Stadium 
in Berlin, Germany, the venue 
for the 2006 World Cup final
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reinforcement had to be used. According 
to hans, a column would normally have 
200 kg per cubic metre of reinforcement. 
For the Soccer City columns, however, 
860 kg per cubic metre of reinforcement 
was used. This meant that the standard 
method of compacting concrete was not 
an option, and so it was decided to use self-
compacting concrete. According to hans, 
very good concrete strengths and finishes 
were achieved this way.

RETAINING ITS HISTORY
The decision to retain the existing FnB 
site was made for historical and financial 
reasons, but in many ways it did make con-
struction of the new stadium more difficult. 
historically, it was too important a stadium 
to demolish, having been the premier venue 
for football matches, the location for the 
1990 mass rally following nelson mandela’s 
release from prison, and the 1993 setting for 
Chris hani’s commemoration.

however, the load capability of the sta-
dium was limited, and it was designed for 
a small, cantilevered roof. working around 
these limitations meant isolating the new 
bowl structure from the existing one so as 
not to put new loads onto the pavilion. 

SOFTWARE USED TO OVERCOME 
STRUCTURAL CHALLENGES
hans says, “if the old stadium had not 
been there we would have designed the 
new seating structures to take part of the 
roof loads and changed our philosophy 
accordingly. As it is, there are huge loads 
coming from the façade and the roof.

“we’re talking uplift loads of 
580 tonnes and downward loads of 
1 000 tonnes on some of the piles which 
go down about 33 metres and are sock-
eted a further 6 metres into rock. Those 
piles are 1,5 metres in diameter.”

According to hans, every single pile 
position was set out with coordinates using 
AllyCAd software, a draughting package 
developed and supplied by Knowledge 
Base. PdnA also use Knowledge Base’s 
Civil designer software package for their 
civil engineering infrastructure work. 

mandy Koorn, who brought her skills 
and expertise to the draughting process 
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4  Close-up of structural design showing 

laminated fibre-reinforced concrete panels in 

traditional earthen colours
5  Close-up of polycarbonate roof and panels
6  Stadium completed, but still without 

surrounding infrastructure
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for the Soccer City stadium, says she must 
have produced 3 000 drawings and is-
sued approximately 5 000 coordinates in 
AllyCAd. These included the exact posi-
tion of every pile, as well as the setting out 
data of the geometry of the stadium.

“AllyCAd’s coordinate system is 
better than any other package i have 
worked on,” says mandy. 

on a project of this magnitude and 
intricacy with, for example, the steel man-
ufacturers located in italy, and so many 
points of connection between concrete 
and steel, there is no margin for error.

“Take the façade columns for instance,” 
continues hans. “Because the radius and 
diameter increase at the same time, the col-
umns extend further apart. All these three-
dimensional aspects required coordinates.”

“The façade columns and the tie 
beams that hold them together to prevent 
long-term deflections, have huge forces. 
As the tie beams go up they get longer. 
Their exact position on site had to be de-
termined using coordinates.”

Then there are the shafts. According 
to hans, there are 14 large shafts that 

surround the stadium, taking all the 
horizontal and vertical loads, with 
anchors or tendons that are cast deep 
into the shaft. All the bolt and tendon 
positions had to be calculated using 
coordinates.

CONCLUSION
The precinct around the stadium has been 
upgraded to incorporate a transporta-
tion hub and pedestrian mall. new roads 
and walkways have been built and the 
upgraded expo Centre will house the 
international Broadcast Centre.

Since its birth in 1987 as the FnB sta-
dium and its reincarnation as an African 
symbol of people coming together in the 
spirit of cooperation, Soccer City stands 
proudly as a South African example of 
our capacity to produce the best when it 
counts and be counted among the best. 

 INFO

Jayson Bester 

Strategic Marketing Manager 

Knowledge Base 

jayson@knowbase.co.za

The decision to retain the existing 
FNB site was made for historical and 
financial reasons, but in many ways 
it did make construction of the new 
stadium more difficult. Historically, 
it was too important a stadium to 
demolish, having been the premier 
venue for football matches, the 
location for the 1990 mass rally 
following Nelson Mandela’s release 
from prison, and the 1993 setting for 
Chris Hani’s commemoration
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Fast-tracking the  
Peter Mokaba Stadium
A TRulY AFRiCAn creation, the Peter 
mokaba Stadium in Polokwane is perhaps 
not the most audacious of stadia, but its 
wonder lies in the thinking that took place 
behind the scenes. Supported by giant 
“trunk” structures which accommodate 
vertical circulation ramps and service cores, 
its structure embodies the spirit of Africa 
with an unmistakably iconic baobab design. 
its massive roof plane is gathered together 
at each corner in tree-like pleats to produce 
rich cultural and historic significance.

The Peter mokaba Stadium will be 
one of ten host venues for an estimated 
3,5 million people during the 2010 FiFA 
world Cup – one of five newly built stadia 
in the country.

Built next to the old Peter mokaba 
Stadium, the structure is situated ap-
proximately 3 km from the city centre. 
it will be the first world-class football 
venue in the soccer-mad province of 
limpopo, with four imposing two-tier 
stands, bringing the seating capacity to an 
impressive 45 000 – a huge increase over 
the old stadium, which comprised only a 
main stand and three grass banks. 

Aurecon played a key role in the 
consortium responsible for the design of 
the stadium, which was built on behalf of 
Polokwane municipality by the wBho/
Paul Joint Venture as principal contractor. 
Aurecon provided full engineering disci-
plines, including civil, structural, geotech-
nical, electronic, hVAC (heating, ventilating 
and air-conditioning) and fire services.

MODULAR DESIGN  
SIMPLIFIES CONSTRUCTION
designed by AFl Architects, in a joint 
venture with Prism, the Peter mokaba 
Stadium was the last of 10 stadia to receive 
the go-ahead in terms of construction, 
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1  The basement of the Peter Mokaba Stadium in 

Polokwane under construction, September 2007
2  West stand ground floor slab, September 2007
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yet it was still completed on schedule. its 
design features simplified construction, 
ensuring completion in just 2,5 years, 
whereas similar projects often take up to 
a year longer to complete. “ultimately, 
our job was to save the client time, money 
and effort on the journey to meeting the 
very tight deadlines for stadium construc-
tion,” explains Aurecon project director 
Stoffel mentz. These deadlines placed 
the design team under immense pressure 
to produce technical yet simultane-
ously practical and economical designs 
that would fast-track construction.

Aurecon is a great believer in value-
added engineering. The overall design made 
use of modular concrete elements which 
were repeated throughout. This meant 
casting was simplified and could be done 
at high speed after the contractor had per-
fected the first few casts. The casting of key 
elements together, such as Y-columns and 
raker beams for the upper terrace as a single 
element, reduced casting time considerably. 
in addition to the four identical “baobab” 
structures, the lower tiers of all the stands as 
well as the upper tiers are virtually identical. 
The stands consist of reinforced concrete 
frames with raked concrete beams on the 
seating side to support the precast concrete 
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3  Baobab construction, February 2008
4  Shutters supporting an upper terrace raker 

Y-column, April 2008
5  The completed Peter Mokaba Stadium, 

Polokwane, 22 October 2009



Civil Engineering | May 2010 63

seating elements. The same modular prin-
ciple is evident in the roof structure which 
can easily be adapted to suit the stadium’s 
differing needs by simply removing and 
adding different pieces of the overhead 
structure. 

DESIGN ANALYSIS AND 
MODELLING FOR TECHNICAL SUCCESS
The stadium’s primary truss, a 175 m tri-
angular structural steel truss, presented 
a major engineering challenge in terms 
of both erection and the need for precise 
prediction and calculations. The behaviour 

of the truss varied according to differing 
weather conditions, and even a slight mis-
calculation would mean that the two ends 
would not meet in the middle when hoisted. 
“it is immensely satisfying when design 
analysis and modelling come together to 
produce technical success,” adds mentz. 

FUTURE-PROOF DESIGN 
highly sophisticated design work and 
intensive planning went into providing the 
electrical and electronic engineering serv-
ices for the stadium. The 2010 FiFA world 
Cup is a global media event and the chal-
lenge was not only to provide appropriate 
services, but also to predict the trends in 
technology that needed to be accommo-
dated in order to future-proof the stadium. 
“Aurecon refers to this as providing the cor-
rect ‘electro-technical ecology’ to ensure the 
successful staging and broadcasting of the 
2010 soccer matches, while ensuring sen-
sible ‘legacy’ employment of those services 
beyond 2010,” explains mentz. The services 
involve a multitude of facets, including 
primary power generation for critical loads 
such as the sports field lighting, back-up 
power generation, and security, fire and 
telecommunications systems, together with 
outdoor action-replay screens, satellite and 
microwave communication systems, copper 
wire and fibre-optic networks.

COMPLETE PEACE OF MIND
“Aurecon’s project coordination ensured 
that the pressure was taken off the client: 
there was a single point of contact for stake-
holders and we took full responsibility for 

all disciplines,” explains mentz. in addition, 
the group’s offices in Polokwane ensured 
that they could bring local knowledge to the 
project – a definite advantage over using 
engineering firms that have to commute to 
site. “in short, the Peter mokaba stadium set 
out to prove that fast-tracking Africa’s stadia 
for the 2010 FiFA world Cup was wholly 
possible, provided ingenuity, innovation and 
value-added engineering reigned supreme,” 
concludes mentz.

 INFO

Jody Boshoff 

jody.boshoff@af.aurecongroup.com 

www.aurecongroup.com 

www.fifa.com

Peter Mokaba Stadium at a glance
The stadium was initially designed to pro- N

vide a roof over all the stands – this was cut 
back to a single roof over the western stand 
which is a minimum requirement of FIFA. 
The structure was designed such that a  N

roof can also be installed over the eastern 
stand in future.
The total volume of in situ cast concrete is  N

approximately 60 000 m³ and the total rein-
forcement used is approximately 7 500 tons.
The total volume of precast concrete  N

(seating elements and vomitories) is 
approximately 6 500 m³ and the reinforce-
ment used is approximately 780 tons.
The total area covered by paving  N

(parking areas and concourses) is ap-
proximately 120 000 m²



64  Civil Engineering | May 2010 

M A R K E T  P E R S P E C T I V E

Corrie van der Wath   
Technical Director 
BIGEN AFRICA Services (Pty) Ltd 
corrie.vanderwath@bigenafrica.com 
011 802 0560

Effective asset management can 
mitigate the need for capital outlay –
when there is an understanding that the delivery of infrastructure goes beyond construction

The RePlACemenT CoST of South 
Africa’s public sector infrastructure, 
which includes a vast electricity network, 
could well exceed R1 000 billion in to-
day’s economic climate. optimising gov-
ernment’s significant investment in this 
regard can best be done if the existing 
asset base is managed effectively from 
local government level upwards. 

The challenge, across all levels of 
government, is to ensure that there is 
a real understanding that the delivery 
of infrastructure goes well beyond 
construction. it starts with planning 
infrastucture that is fit-for-purpose, 
progresses through the effective op-
eration and maintenance of utilities 
throughout their intended lifespan and 
ends with the environmentally friendly 
disposal of infrastructure assets. And 
it entails achieving all of this at a min-
imum life-cycle cost.

Asset management provides a basis 
for managing infrastructure optimally. 
municipal services, and notably the 
provision of electricity, support quality 
of life and form the foundation for 
a healthy economy. These services 

contribute to reducing poverty and re-
dressing the vulnerability of the poor.

however, service provision at 
municipal level is hampered by chal-
lenges municipalities face in managing 
and maintaining their assets, such as 
funding, capacity and skills shortages. 
Asset management addresses these 
challenges and also ensures compliance 
with the immovable Asset management 
Act, Act 19 of 2007, which protects 
public assets.

Asset management, if properly prac-
tised, results in the optimum preserva-
tion of assets by focusing on safety, risk 
and accurate asset information. These 
factors combine to form the basis for 
taking strategic decisions and estab-
lishing funding needs.

in the case of municipalities, asset 
management should include tools to ad-
dress the crippling issue of non-payment, 
which will help to optimise the R28 bil-
lion central government has budgeted for 
infrastructure maintenance. in the case 
of the provision of electricity, the  tariff 
increases add an additional challenge to 
debtor management.

municipalities face significant chal-
lenges in terms of the replacement of assets 
in its electricity distribution networks.

BiGen AFRiCA’s experience indi-
cates that integrated asset management 
should be integral to South Africa’s 
total construction delivery capability. 
Simultaneous infrastructure investment 
and asset management will not only im-
prove the performance of infrastructure 
and underpin the sustainability of ser-
vices, but will also contribute significantly 
towards economic growth and long-term 
job creation. Properly managed assets 
will defer capital expenditure for asset 
replacement, which will, effectively, create 
a pool of capital to fund growth.

The reality is that many municipalities 
have to manage  electrical transformers 
which have been in service for 45 to 60 
years – and many of these have a  dimin-
ished lifespan due to non-maintenance. 
it is not necessary to replace a substa-
tion at a cost of R11 million because a 
set of batteries costing R16 000 was not 
replaced in time. nor should people’s lives 
be jeopardised because ill-maintained oil 
breakers explode.

effective asset management mitigates 
risks such as these through in-time main-
tenance by appropriately skilled people.

BiGen AFRiCA finds it heartening 
to see the increasing attention which is 
being paid to integrated asset manage-
ment. we are convinced it will help to 
improve policy, practice and delivery in 
the public sector – and we look forward 
to continue making a significant and con-
structive contribution to this process.  

Access to sufficient sources of energy is critical to our future growth 
and economic wellbeing. The South African government has prioritised 

performance in service delivery. This includes clear national energy 
efficiency targets for the electricity sector, to provide the entire country 

with electricity. The National Electricity Regulator is supervising the 
progress of all electricity providers towards meeting their targets
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MILITARY-GRADE 
TECHNOLOGY DEPLOYED TO 
PROTECT THE GAUTRAIN RAIL
C3 SHARED SERVICES (Pty) Ltd has been ap-
pointed by Bombardier to supply and install 
a combination of two military grade tech-
nologies, namely Opgal’s thermal cameras in 
combination with ioimage’s intelligent video 
analytics, to monitor the tracks and tunnels of 
the Gautrain rail. 

Due to the emphasis on a very high level 
of security along the Gautrain rail and in the 
tunnels, the main criterion was to select a 
combination of technologies that would 
provide detection of human targets even in 
no-light conditions. Opgal’s thermal cameras, 
combined with ioimage’s intelligent video 
analytics, were selected for their high prob-
ability of detection and low false alarm rate. 

This decision was not taken lightly and was 
only decided upon once rigorous and exten-
sive testing had been conducted between 
different brands of thermal cameras and video 
analytics. The test results were then sent to 
France for final scrutiny. The results were based 
on the ability of the technologies to comply 
with or exceed the high user requirement cri-

teria set by Bombardier as part of their security 
methodology. 

C3, specialists in the design and imple-
mentation of high-end perimeter security 
solutions and military grade intrusion detec-
tion systems, was appointed as the preferred 

1  Gautrain – the ‘Golden Train’
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vendor. Nick Grange, technical director of C3 
says, “We are honoured to be appointed to 
supply and commission our solution for such 
a prestigious and important project. Once 
again it has been proved that the higher sen-
sitivity of the detector and higher resolution, 
combined with a faster frame rate, make the 
Opgal cameras a superior product which is 
hard to beat by the competition.” He goes on 
to say, “Our cameras also had the edge over 
the competition because of the wide range of 
lenses available which was necessary due to 
the nature and layout of the Gautrain track.” 

To date C3 has had enormous success with 
numerous installations of thermal cameras 
combined with high-performance video ana-
lytics at various sites in South Africa, including 
residential estates, refineries, correctional facili-
ties and national keypoints. Brendon Cowley, 
business development Director of C3 says, 
“When implementing this type of technology 
a very high level of expertise and experience 
are required. C3 has been implementing this 
particular security solution at numerous high-
risk and high-value sites throughout southern 
Africa with great success and we look forward 
to providing the Gautrain project with the 
same level of commitment and expertise.”

The C3 solution will be integrated with 
Bombardier’s high-tech video management 
system, enabling operators of the rail system 
to monitor unauthorised access  to make it 
a much safer environment for both Gautrain 
personnel and commuters

 INFO

Brendon Cowley 

Business Development Director 

C3 Shared Services (Pty) Ltd 

011 312 2041 

marketing@c3ss.com

INFRASET MANUFACTURES 
12 400 TONS OF 
REPLACEMENT RAILWAY 
SLEEPERS FOR SISHEN-
SALDANHA ORE LINE
DURING A THREE-MONTH period which ran 
from mid-June to mid-September last year, 
Infraset Railway Products supplied 48 000 pre-
cast concrete sleepers to Transnet Freight Rail 
(TFR). Weighing a cumulative 12 400 tons, the 
sleepers were used in a routine maintenance 
programme on the 860 km Sishen-Saldanha 
ore export line. 

Comprising 31 000 PY pressed-steel 
shoulder and 17 000 PY galvanised-steel 
shoulder units, each sleeper weighs ± 300 kg. 

This latest batch, rated at 60 MPa, was used to 
replace sleepers where the line forges inland 
for some 33 km off the Cape’s west coast near 
Strandfontein. The galvanised units were in-
stalled on the 12 km portion nearest the coast 
where sea spray can cause rusting. 

The sleepers were manufactured at 
two of Infraset’s factories: 30 000 units in 
Brakpan, Gauteng, and 18 000 units in De Aar, 
Northern Cape. The De Aar factory is jointly 
owned by Infraset and Empowa Investments 
through BEE joint venture company Empowa 
Grinaker-LTA (Pty) Ltd.

Although it took three months to manu-
facture and deliver the sleepers to site, the 
actual process of removing the old sleepers 
and installing new ones took only 10 days, a 
period during the second half of September 
when the line was shut down completely. 
Two heavy-on-track sleeper-replacement 
machines, a P190 and a P811, both purpose-
built for mechanical sleeper installation, 
were used on the project. The P190 is owned 
by Lennings Rail Services which, like Infraset, 
is an Aveng Group company.

Infraset Railway Products product man-
ager Sizwe Mkhize says the sleepers will have 

1  New Infraset concrete rail sleepers are loaded 

onto Transnet NZ wagons prior to delivery to the 

Sishen-Saldanha Ore Line where they were deployed 

in an ongoing sleeper-replacement programme
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to perform consistently well over the next 
50 years and handle the anticipated increases 
in iron ore exports.

Delivery of 12 400 tons of product over 
great distances to site presented its own set 
of challenges. Rail was deemed the most 
effective transport method and flat-bed NZ 
wagons were used to carry the sleepers. This 
called for integrated scheduling between 
the manufacturing and delivery processes 
and Infraset worked closely with Terence 
Appies, an infrastructure resource manager 
at TFR, to meet the delivery schedule.

Appies commented that there were 
several factors that complicated the delivery 
process. “Unlike in previous years when 
Transnet averaged three shutdowns annu-
ally, this year we had to contend with seven, 
and this placed our resource scheduling 
under considerable additional pressure.

“This meant that NZ wagons weren’t 
always readily available. Moreover, 
the lines were often being used for 
the delivery of revenue-generating 
goods which were obviously given 
precedence over goods for in-house 
maintenance, as important as that was. 

“Good logistical planning and, of course, 
timing were crucial to the success of the 
delivery programme. Once loaded, at either 
Brakpan or De Aar, the sleeper wagons 
had to be integrated with Transnet’s goods 
schedule. Ideally, we aimed to deliver sleepers 
in sleeper-wagon blocks of between 30 and 
40 NZ wagons. For quantities lower than 30, 
the wagons were mixed with other goods 
wagons, either at the Sentrarand Marshalling 
Yard near Babsfontein or at Beaconsfield near 
Kimberley. 

“Our scheduling had to allow for delays 
of up to three days before dispatch from the 
marshalling yards could take place. Beside the 
availability of NZ wagons, other factors, such as 
the availability of locomotives, line space and 

crews to man the trains, all had to be coordi-
nated. The last load delivered to site coincided 
with the shutdown period and this enabled 
these sleepers to be off-loaded and installed in 
a single operation,” Appies concluded.

TFR currently deploys 207 NZ wagons. 
An order has been placed for a further 100, 
which should be met during the next six to 
eight months.

 INFO

Sizwe Mkhize 

011 813 2340 

Terence Appies 

011 544 9461 

UPGRADES OF ATHLONE, 
HEIDEVELD AND LANGA 
STATIONS ON CAPE TOWN’S 
SUBURBAN RAIL NETWORK
A 2010 World Cup Project

IN FEBRUARY 2007 Jeffares & Green (J&G) were 
appointed lead consultant over a professional 
team consortium for the upgrades of three 
suburban rail stations in the Cape Town metro-
politan area.

The stations identified by the client, 
Intersite Properties, were at Athlone, 
Heideveld and Langa. The magnitude of the 
brief had to be initially investigated by the 
professional team. This rested largely on input 
by J&G’s traffic engineers who carried out 
extensive studies to determine the spatial 
requirements for anticipated commuter vol-
umes projected to 2025.

Towards the end of 2007 the architects 
were in a position to convert these spatial 
requirements into the desired facilities at each 
station. Once civil/structural and mechanical/
electrical input had been provided, the quantity 
surveyors submitted their first financial report 
to the client.

Financial constraints at the time led the 
client to divide the construction into two 
phases. Phase 1 was to concentrate work at 
Langa Station, which had the largest commuter 
volumes, and then to carry out greatly reduced 
schemes at Heideveld and Athlone stations.

By mid-2008, as the preliminary designs for 
each station were nearing completion, Intersite 
released its role as client to the parent company 
PRASA (Passenger Rail Agency of South Africa) 
and the mandate was given to carry each of the 
Phase 1 projects forward into tender documenta-
tion, with a view to going to tender in early 2009.

The first half of 2009 saw construction be-
ginning first at Langa, then Heideveld and finally 
Athlone at budgets of approximately R50 m, 
R20 m and R5 m respectively. As the construc-
tion was to be at existing station facilities it was 
imperative that commuters and Metrorail train 
operations were accommodated at all times. 
This necessity, with the relocation of overhead 
electrification wires, led to the implementation 
of high health and safety standards which were 
tied in with Transnet SPK7.1 documentation. 

Langa Station
Langa Station is situated between the district 
of Langa to the south and the industrial area 
of Epping 1 to the north. An existing underca-
pacity subway connecting the two areas is now 
being replaced by a 100 m long x 10 m wide 
“skywalk” bridge structure. 

The length of this structure was not only 
determined by the spacing of the existing rail 
tracks, but provision had to be made for a pos-
sible future rail link between the airport and 
Cape Town CBD and a future Integrated Rapid 
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Transport route on the northern side of the 
station. At each end of the bridge commuters 
are able to approach or leave the structure via 
either staircases or ramps. A high priority for 
PRASA is to accommodate special-needs pas-
sengers (SNPs), so ramps or lifts have been pro-
vided at each of the stations, wherever possible.

A 1 500 m² ticket purchase and circulation 
concourse area is being constructed over the 
two main platforms. This area provides suffi-
cient space for a minimum of grade C level of 
comfort (a Metrorail standard) for peak-hour 
commuters at all times while moving through 
the station complex. 

As the station had to remain operational 
throughout the construction period, a large 
amount of off-site construction was done. All 
track spanning beams and slabs were precast 
and all superstructures were prefabricated from 
structural steel.

Heideveld Station
The Phase 1 scheme at Heideveld Station will 
provide SNPs access via ramps to the outer 
platforms, followed by a bridge structure 
4 m wide to carry them via lifts to the other 
platforms. Stairs leading across the same 
structure are provided for all other passen-
gers. Phase 1 budgets did not provide for 
a concourse ticket area, but provision has 
been made for this if Phase 2 proceeds. To 
the north of the site an existing Metrorail 
steel footbridge is being adapted to provide 
a “skywalk” facility for pedestrians wishing to 
move only between the western community 
of Heideveld and the eastern community 
of Gugulethu. As with Langa Station, the 
structure comprises pre-cast beams and slabs 
to ensure minimal interruptions to rail opera-
tions during construction.

Athlone Station
Athlone Station is situated between the Athlone 
CBD to the east and the well-established 

1  Athlone Station 
2  Langa Station
3  Heideveld Station
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Athlone residential area to the west. Budget 
constraints for Phase 1 only allow the 
construction of a small ticket office on the 
eastern side and a ramp system to raise 
commuters some 2 m onto the platform 
surface. In Phase 2 commuters will be 
transported from one side of the station 
to the other via an enclosed steel bridge. 
The intention is that the western stair/ramp 
system will be accommodated within a 
commercial retail development.

Completion
At the time of publication, Heideveld and 
Athlone Stations Phase 1 upgrades are due 
for completion before the FIFA World Cup in 
June 2010, while the current Langa Project is 
scheduled for completion in September 2010. If 
all three stations move into Phase 2, the overall 
estimated project budget, including profes-
sional fees, will be R290 m.

 INFO

Charmagne Denny  

Jeffares & Green Consulting Engineers 

033 343 6700 

dennyc@jgi.co.za

SIKA STRENGTHENS AND 
PROTECTS LONGEST TUNNEL IN 
THE WORLD
IN 2010 SIKA CELEBRATES its centenary. A 
hundred years ago Sika's Swiss founder, Kaspar 
Winkler, first invented a liquid waterproofing 
admixture called "Sika-1". Since then Sika has 
grown into a globally established manufac-
turer of innovative, high-quality construction 
products. 

From its early days, Sika was involved in the 
construction of the Gotthard railway tunnels 
in Switzerland. Sika-1 earned industry acclaim 
and commercial success in 1918 when the first 
Gotthard railway tunnel needed waterproofing. 
Today the new Gotthard Base Tunnel under 
construction in Switzerland is once again a 
high-profile project for Sika. With a planned 
length of 57 kilometres, it will be the longest 
tunnel in the world, and scheduled train ser-
vices are likely to start at the end of 2017.

Sika is one of the main suppliers for this 
new tunnel; after extensive testing Sika, 

together with Holcim, won the contract for 
three of the five sections. Although Sika-1 
is still very much part of the product range 
today, after 100 years of research and experi-
ence Sika supplies many more advanced 
products. These include the high-tech 
admixtures for concrete and the tailored wa-
terproofing systems necessary to guarantee 
that the tunnel walls remain waterproof with 
a service life of 100 years. In the summer of 
2010 the last breakthrough of the Gotthard 
Base Tunnel through the Swiss Alps will take 
place, although the construction works of 
this project will continue until 2017. Sika will 
be there every step of the way. 

Sika's wide range of innovative products 
and systems are available throughout the 
world, including southern Africa.

 INFO

031 792 6500 

headoffice@za.sika.com 

www.sika.com

1  Sika supplies high-tech admixtures for 

concrete and tailored waterproofing systems to 

protect tunnel walls

1
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Dawie Botha   
SAICE Executive Director 
at the time of the Indaba
dbotha@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

Engineering Planet Future 

i FiRST STARTed ThinKinG of the greening of engineering 
as an initiative that could complement the green building drive. 
A need seemed to be developing for civil engineering profes-
sionals to get together to focus on green engineering itself, and 
i therefore started putting out feelers regarding organising such 
a gathering of minds.

however, the term “greening” did not go down very well 
with my colleagues, and a search for a new catch phrase was on. 
eventually the realisation dawned – the issue really was about 
sustainability, not necessarily greening per se. That then led to 
the ultimate title “engineering Planet Future” – the place where 
we, and definitely the younger generation, have to live, work, play 
and survive.

next we had to decide on the format. we felt that a tradi-
tional conference, with refereed papers and so forth, would not 
be suitable for what we had in mind. we were looking at plan-
ning a fun event which would at the same time offer ample op-
portunity for serious interaction, resulting in real GRowTh. 

nerve-racking delays followed until the final go-ahead was 
eventually received on 24 november 2009. For the small organ-
ising team this left only three-and-a-half months, of which about 
six weeks would be lost to the annual sea-sun-and-fun exodus. in 

addition, we had to bring forward the SAiCe AGm and Council 
meeting, which meant a fast-track audit that produced more than 
one grey hair. 

The rest, of course, is history. From all perspectives the event 
was a runaway success – programme, style, venue, collabora-
tors, participants, level of debate, networking. we had certainly 
achieved our goal, except that we would have liked to see more 
participants. For those who did not attend, a GReAT opportu-
nity was missed. But for the many who did attend – absorbing, 
sharing, networking and enjoying – this indaba was an unforget-
table experience. The indaba marked a new beginning for SAiCe 
and for those who had attended. 

But all is not lost for those members who could not attend. 
we are now planning the road ahead, i.e. beyond the exciting 
month of international soccer. we envisage highlighting areas 
that had been covered at the indaba, and sharing outcomes and 
engineering ideas. we have in fact already identified about twelve 
focus areas and started planning the setting up of support teams 
(involving individuals, stakeholders and other interested parties) 
to further develop these initiatives. The investment by SAiCe in 
this indaba will no doubt bear fruit in abundance.

many thanks to our small organising team who worked 
inordinate hours to get the table laid, the menu prepared and 
the feast served; our valiant and well-appreciated sponsors and 
exhibitors; and, of course, the paying participants. without 
you, this very successful indaba would not have happened.

The green light is now on. let us move sustainably  
beyond 2010!

The Engineering Planet Future Indaba, held at the 
CSIR Conference Centre in Pretoria from 16 – 18 

March was a beginning, not an end in itself

1
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1  Fun at the official opening of the Engineering Planet Future 

Indaba – Matimba Ngwenya from the SAICE Johannesburg 

Branch giving his all during the highly enjoyable stress-

relieving session led by The Change Conductors
2  and  3  A serious moment – passionate panel members partaking in 

the “Fan or Foe?” debate on climate change and global warming during 

the official opening of the Indaba. From left, Dr Barbara Schreiner (head 

of Water Strategy at Pegasys Strategy and Development, and previously 

a Deputy DG at the then Dept of Water Affairs and Forestry), Prof Will 

Alexander (Professor Emeritus, Dept Civil Engineering, University of 

Pretoria, and well-known for his views on climate change and global 

warming), Dr Kelvin Kemm (nuclear physicist, CEO of Stratek Business 

Strategy Consultants, and regular contributor to Engineering News) 

and Simon Gear (climatologist, TV weatherman, author, and head of 

SDG Consulting, an environmental and air quality consultancy)
4  Confident about consistent and sustainable service delivery – Elroy 

Africa, Acting DG of COGTA (Cooperative Governance and Traditional 

Affairs), behind the microphone during the opening plenary
5  Internationally acclaimed Clem Sunter taking questions from the 

audience after his entertaining and insightful talk, The scenario beyond 2010
6  The festive Indaba dinner (sponsored by WBHO), which also served 

as the inauguration dinner of SAICE’s president for 2010, Ali Naidu
7  Seen at the Indaba dinner were, from left, Bob Pullen (SAICE 

president in 1989, and previous president of ECSA), Derek Burger (bridge 

engineer from Vela VKE and active in SAICE international affairs) and Tom 

Marshall (a past president of  Consulting Engineers South Africa) 
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Africa-UK Engineering for 
Development Partnership 

when The Africa-UK Engineering for 
Development Partnership was formed, 
its founding members had precisely 
these words of Professor Juma in mind. 
engineering has an essential role to play 
in the development and provision of ac-
cess to new medical interventions, safe 
drinking water and sanitation facilities, 
as well as sustainable energy generation 
technologies, and other public services. 

Recognising that strong and effective 
engineering institutions are important 
requirements for building and sustaining 
engineering capacity in Africa, the 
Partnership brings together the engi-
neering communities in Africa and the 
uK in a consortium led by the Africa 
engineers Forum (a network of African 
multidisciplinary national engineering 
societies or institutions), the Royal 
Academy of engineering (the uK national 
academy and voice of Britain’s engi-
neering community) and the institution 
of Civil engineers (iCe), which is a global 
membership organisation that promotes 
and advances civil engineering around 
the world. engineers Against Poverty, an 
independent nGo (non-Governmental 
organisation) that works with govern-
ment, industry and civil society to fight 
poverty and promote sustainable devel-
opment, is also a core member of the 
Partnership. other key stakeholders in-
clude uneSCo and the world Federation 
of engineering organisations. 

The purpose of the Partnership is to 
strengthen the capacity of the African 
engineering profession and promote 
mutually beneficial links between en-
gineers in Africa and the uK. its long-
term vision is to:

contribute to the development of a sup- N

portive and vibrant engineering com-
munity within Africa, encompassing 
the public and private sectors and 
academia, with the ability to produce, 
attract and retain the best engineers
enhance the connectivity between  N

African engineers and other key profes-
sional groups
promote investment in infrastructure  N

that is fit for purpose and improves the 
sustainability of African engineering 
projects 
build closer and mutually beneficial  N

links between the engineering commu-
nities in the uK and in Africa 

during the engineering Planet Future 
indaba that was hosted by SAiCe in 
South Africa in march this year, the 
Partnership embarked on its paved road 
to prosperity by holding its first activi-
ties: an official launch and a scoping 
workshop for delegates from thirteen 
of the twenty African countries that 
had responded positively. we were 
honoured to have leading engineers 
from Africa and the uK address the 
delegates at the launch, as well as mr 
imraan Patel, Chief director from the 

“The road to prosperity is paved by good engineering solutions” (Professor Calestous Juma HonFREng FR)
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department of Science and Technology, 
South Africa, who spoke on behalf of 
the minister. during the workshop, 
the delegates had the opportunity to 
engage in interactive discussions on 
institutional issues and priorities for a 
forward-moving plan of action. 

This first gathering also marked the 
official signing ceremony of the Africa 
engineers Forum (AeF) and gave the 
AeF signatories an opportunity to renew 
their allegiance to the AeF Protocol of 
understanding. Those signatories who 
had not signed up previously were offered 
the opportunity to do so at the workshop. 
The AeF protocol covers the essential 
components of sustainable engineering, 
which in turn is a prerequisite for sustain-
able development.

Sustainable engineering relies on 
the development of sustainable institu-
tions, and with continuous and effective 
administration from the Partnership, it 
is certain that we will see a substantial 
improvement in the delivery of capacity 
building initiatives and programmes in 
sub-Saharan Africa in years to come. 

we would like to express our ap-
preciation to Schlumberger, the Anglo-
American Group Foundation, and the 
david and elaine Potter Foundation for 
their generous support of this initiative. 

For more information regarding the 
Partnership or future workshops please 
contact the project officer at the following 
address: africa.uk.rae@saice.org.za

1  and 2  and 3  Three of the Africa 

Engineers Forum signatories renewing their 

allegiance to the AEF Protocol of Understanding 

– Linda Moseki (Vice-President of the Botswana 

Institute of Engineers), Markus von Jeney 

(President of the Engineering Council of 

Namibia), and Wingfield Vengesai (President 

of the Zimbabwe Institute of Engineers)
4  Prof Peter Guthrie, left, Fellow of the 

Royal Academy of Engineering who is 

facilitating the initiative on institutional 

capacity building in Africa, and Dawie Botha, 

representing SAICE as AEF secretariat
5  Petter Matthews, Executive Director of 

Engineers Against Poverty, faciliting in-depth 

deliberations about the way forward
6  Imraam Patel, Chief Director, Dept of Science 

and Technology, South Africa, representing 

the Minister. This government department has 

consistently supported the initiatives of the AEF 
7  Anthony van Zyl from Schlumberger, 

one of the sponsor companies, addressing 

delegates from all over Africa 
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Siza Wena  
– 100 civil engineering students and graduates 
at Engineering Planet Future Indaba
in iTS iniTiAl PhASe, esorfranki’s 
recently launched Siza wena (help You) 
initiative, sponsored 100 previously dis-
advantaged students and civil engineering 
graduates to attend the engineering 
Planet Future indaba hosted by the South 
African institution of Civil engineering 
(SAiCe) at the CSiR Convention Centre 
in Pretoria from 16 to 18 march 2010. 

“The students and graduates also 
participated in a one-day workshop, 
organised by the Candidate Academy 
under guidance of Allyson lawless. 
during the workshop they were shown 
what’s out there in the real world 
through ‘Professionals of the Future’ 
sessions, where they received a toolbox 
for planning, directing and recording 
their workplace experience,” says 
Tammy davies, esorfranki group mar-
keting manager. 

Also included in the workshop was a 
‘Resilience and leadership’ exercise, plus 
an interactive anti-corruption session.  

“All this encompassed much of the 
practical knowledge these young people 
would need during and after their 
studies, which is critical to their ulti-
mate success,” says davies. [Please also 
refer to the Candidate Academy article 
on page 78. Ed.]  

davies states further that esorfranki 
is fully aware of its role and responsi-
bilities in the community at large, and 
especially in the communities in which 
it operates. This awareness has inspired 
the theme, Siza wena (help You), of their 
Corporate Social investment campaign.

She adds that the key is sustainability. 
“we are genuinely interested in making a 
difference. Therefore we will ensure that 
our projects are sustainable and that fu-
ture generations will keep on benefiting 
from our ongoing involvement.” 

The second phase of Siza wena 
will be a road show to Cape Town and 
durban, organised in cooperation with 
SAiCe and the Candidate Academy. 
Students and young civil engineering 
graduates will again benefit from this 
initiative.

“An important aspect of this pro-
gramme,” continues davies, “is a ‘train the 
trainer’ component where  esorfranki and 
SAiCe will be looking for suitable people 
to coach others who would, in turn, help 
make this ‘real world’ guidance in the civil 
engineering industry a continuous and 
sustainable programme.”

esorfranki’s next task will be a pro-
motion aimed specifically at assisting 
younger learners to cope with maths 
and science, the aim being to assist fu-
ture young civil engineers to reach their 
full potential. 

 INFO

Tammy Davies 

Esorfranki Limited 

011 822 3906 

tdavies@esor.co.za

SAICE would like to express its sincere 
appreciation to Esorfranki for its 
generous contribution to several SAICE 
capacity building initiatives, of which 
the young members event at the 
Engineering Planet Future Indaba, as 
described in this article, is one.

1  As part of its Siza Wena initiative, 

Esorfranki sponsored students and young 

graduates to attend the Engineering 

Planet Future Indaba hosted by SAICE 
2  Bernie Krone, CEO of Esorfranki Ltd, 

addressing students and graduates at the 

Engineering Planet Future Indaba hosted by 

SAICE at the CSIR, Pretoria, from 16 – 18 March

1 2
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The CAndidATe ACAdemY was of-
ficially launched on 17 march 2010 during 
the SAiCe engineering Planet Future 
indaba held at the CSiR in Pretoria. 
Allyson lawless, SAiCe Professional 
development and Projects director and 
driver of the Candidate Academy, ad-
dressed the Young members Forum to 
explain the importance of structured 
training during the candidate phase to-
wards professional registration.

At the launch Allyson urged young 
engineers to take on the challenge as 
the country’s ‘infrastructure pioneers’, 
and encouraged them to register as 
candidates with eCSA and to develop 
their skills in a systematic way. The 

Road to Registration course ensures 
that candidates understand the require-
ments of eCSA’s professional accredita-
tion, and helps them to plan and travel 
this journey in a structured way. Also 
at the launch, Academy trainer Johan 
Koekemoer took delegates through the 
‘toolbox’ for planning and recording 
workplace experience, a utility available 
for sale from SAiCe.

The Academy also offers a series of 
courses that address – in a practical 
and applied manner – the foundation 
areas of engineering practice. Allyson 
highlighted the importance of practical 
training to match the needs of the work-
place while giving candidates confidence 
in applying their engineering theory: 
“we’ve moved away from the ‘passive 
reception’ kind of teaching. instead, can-
didates are involved in ‘active learning’, 
which cultivates wisdom and prepares 
them to be discerning, responsible and 
imaginative practitioners.”

The training also meshes closely 
with the candidate’s current activities in 
the workplace. “we urge employers to 
enrol candidates in a specific course just 
before they embark on that particular 
field of activity,” she said. “we can even 
offer follow-up services in the work 

environment – as add-on components 
to the courses – to ensure effective 
application of the skills learnt.”

FORTHCOMING COURSES
The Candidate Academy offers special-
ised courses run by highly experienced 
engineers and experts in their fields, who 
bring not only great technical depth, but 
also a keen understanding of the real 
world of engineering in South Africa.

Basic Pressure Pipeline Design
in June, the Academy begins with its 
course on Basic Pressure Pipeline Design, 
presented by experienced engineer 
Pieter de waal (Pr eng, BSc, Beng). 
This two-day course covers basic pres-
sure pipeline design, taking candidates 
through first principles, selection of 
appropriate materials and fittings, how 
to read and interpret pump duty curves, 
and the construction process. many 
hands-on exercises and presentations by 
suppliers will ensure that candidates un-
derstand the parameters which must be 
considered when designing a pipeline. 

Pavement Rehabilitation and Maintenance 
life continues after the world Cup, and 
those roads now under construction will 

Strong take-up for 
Candidate Academy courses
There has been substantial demand 

for the first Road to Registration 
courses offered by the Candidate 

Academy this year, leading to a 
number of unscheduled courses 

being planned alongside the range 
of specialised sessions on the 

Academy’s menu
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need proper maintenance. So start plan-
ning your attendance at the Pavement 
Rehabilitation and Maintenance course 
kicking off in midrand in July. 

This four-day course by Theuns eloff 
(Beng) covers the assessment of road 
conditions, repair options, materials, 
equipment, drainage options and main-
tenance. it will make candidates aware of 
the importance of road maintenance and 
its impact on the life-span of roads and 
life-cycle costs. 

To ensure that the course reaches 
those areas that need it most, it will 
also be offered in centres and provinces 
with challenges in road maintenance. 
These include the northern Cape with 
its thousands of kilometres of roads in 
the vast Karoo (course venue will be 
Kimberley), the eastern Cape with its 
backlogs from the past (east london 
is another course venue), and the vast 
limpopo province (course venue will be 
Polokwane).

Courses which have already been launched 
and will continue to be offered are:
Contract Administration
This three-day course includes an analysis 
of the role players in civil projects (cli-
ents, contractor, consultants, project 
managers, etc), the supply chain, and 
the procurement and tendering process. 
Candidates are taken through activities 
such as developing specifications, drafting 
a tender document, compiling a payment 
certificate, filling in a site diary after an 
incident, and compiling the tests required 
for pouring of concrete, and much more. 

Those who attended earlier courses 
were excited by what they had learnt and 
were anxious to get back to the workplace 
to try out their new-found skills. 

Road to Registration
This one-day course will help newly 
employed graduates, to understand what 
is involved in eCSA registration, and to 
navigate their way to registration as com-
petent engineers, technologists or techni-
cians. The course looks at engineering 
competencies and outcomes, the details 
of the eCSA registration process, the roles 
and responsibilities of various players, and 
the value of the Portfolio of evidence, and 
also suggests supplementary training ap-
propriate for candidates.

due to the strong take-up of places in 
the first Road to Registration courses, the 
Academy plans to offer additional courses 

in Johannesburg and Port elizabeth. 
Contact SAiCe for more details on the 
dates and venues, or to arrange a course 
in your centre. 

WORKPLACE ADD-ON SERVICES
in addition to the course itself, employers 
can also choose one of two add-on ser-
vices (at an extra charge) that will further 
reinforce the integration of learning into 
the workplace environment:

Course and assignment option   N

The Academy sets an assignment for 
the candidate, to be completed after the 
course and submitted to the presenter 
for evaluation. This comes with two ad-
ditional hours for assessment and input.
 Course and workplace support option  N

instead of assisting and advising 
candidates with a hypothetical as-
signment, the presenter will assist 
the candidate with a real, live project 
to ensure that the lessons learnt are 
correctly applied in practice. (This 
option offers an additional five hours, 
including travel, and is only available 
in Gauteng at present.) 

These options are particularly valu-
able where supervision or mentoring 
capacity is not immediately available in 
the workplace. 

WHEN TO ATTEND?
when considering sending a candidate on 
any of the Academy courses, employers 
should first be sure that the candidate is 
due to start a project or phase of a project 
relating to the course content. Before can-
didates attend courses, supervisors need 
to brief them on their next assignment so 
that they can ask meaningful questions 
and ensure that they understand all pro-
cesses before returning to the workplace.

Before the course, the Academy sup-
plies notes on the course to workplace 
supervisors, so that candidates are well 
prepared and companies can ensure 
that they reinforce the learning process 
through appropriate experience.

 MORE INFORMATION

For details of courses, activities and dates, 

please click on the Candidate Academy icon on 

the following websites: 

www.civils.org.za  

www.cesa.co.za  

Or contact the following people: 

Dawn Hermanus (SAICE) 

011 805 5947   

dhermanus@saice.org.za 

Brenda Lacey-Smith (CESA) 

011 463 2022  

brenda@cesa.co.za

Course: Pavement Rehabilitation and Maintenance

Date Venue

19 – 22 July 2010 Midrand (SAICE National Office)

9 – 12 August 2010 Polokwane (venue to be advised)

13 – 16 September 2010 Kimberley (venue to be advised)

4 – 7 October 2010 East London (venue to be advised)

18 – 21 October 2010 Midrand (SAICE National Office)

Course: Basic Pressure Pipeline Design

Date Venue

1 – 2 June 2010 Midrand (SAICE National Office)

20 – 21 September 2010 Durban (venue to be advised)

11 – 12 October 2010 Midrand (SAICE National Office)

Course: Road to Registration

Date Venue

8 July 2010 Durban (venue to be advised)

6 September 2010 East London (venue to be advised)

Course: Basics of Managing Contracts and Quality

Date Venue

17 – 19 May 2010 Cape Town (venue to be advised)

26 – 28 July 2010 Durban (venue to be advised)

23 – 25 August 2010 Midrand (SAICE National Office)
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CiVil enGineeRinG in the veins, on 
the brain, and wherever – this has been my 
unique journey in a most gratifying profes-
sion. unique in the sense that from my 
particular vantage point i was privileged 
to see and experience the profession in a 
singularly individual manner, and in all its 
facets. 

my journey started in 1947 when 
i opened my eyes in Pretoria and was 
transported home in a brown two-seater 
Chevrolet owned by a lady friend of my 
parents. when my father unexpectedly 
passed away in 1950 my mother had no 
choice other than to rejoin her parents in 
de Aar. Grandfather Aucamp was a fitter 
and turner at the Railways, and here my 
exposure to things mechanical started. 

we played with “sleeptreine” (pull 
trains, i.e. without wheels) in the back 
yard, watched oupa fix the windmill, 
and built miniature roads and streets and 
bridges. dinky toys entered our lives, and 
in 1956 our first real car – a 1938 green 
Ford. however, for holidays in durban we 
still went by train – the orange express. 
during those holidays my mother arranged 
technical tours for us – lever Brothers, 
the cooldrink factory, the whale station, 
the sugar mill. But back home the streets 

remained our playing fields and bicycles 
our freedom. 

Fast-forward to Snyman’s losieshuis 
in east london where we spent a glorious 
holiday week, and where a telegram ar-
rived, announcing that i had been awarded 
a railway bursary to study civil engi-
neering. my mother cried for joy.

in 1964 Tukkies became my home, and 
my nemesis. it took vasbyt to eventually 
become a railway engineer in Pretoria, a 
design engineer in Potchefstroom, jack-of-
all-trades engineer in Richards Bay, and 
then back to Johannesburg to work for the 
housing Trust. The work in Johannesburg, 
however, came with severe frustration. The 
engineers were not acknowledged for what 
they had achieved, and were often not un-
derstood – the banker knew better. 

All of this, and involvement previously 
in the Zululand Branch, prepared me for 
SAiCe. So when, in 1990, an insert fell out 
of my SAiCe magazine, advertising the 
position of executive director, i saw this 
as an opportunity to change the profession 
and the world – rather arrogant perhaps, 
probably typical civil engineer! 

At that stage Bingle Kruger, louis 
de waal, Alan Kemp, Bob Pullen and 
others had just completed the 1990 
SAiCe Strategic Plan – a revolutionary 
roadmap to change the profession and 
the institution. i was pleasantly surprised 
when, after they had listended to my 
views, they disclosed what they had been 
planning. A marriage made in heaven – a 
merger of minds and will and enthusiasm.

it has been a real privilege to be 
involved with SAiCe over the last two 

history-making decades – a unique 
blending of pioneering spirits; a country 
in fast-forward mode; a profession that 
went from the heady peaks in the ‘70s to 
the doldrums of the ‘80s and early ‘90s, to 
mount everest in the new millenium. 

For me a blur of experiences – 600 
Branch and division visits, seeing and 
participating in what very few other indi-
viduals in our profession were privileged 
to experience; approximately 45 Council 
meetings; more or less 120 executive 
Committee (later executive Board) 
meetings; and around 700 Panel and 
Committee meetings. The staff component 
grew from 6 in 1991 to 25 in 2010 – always 
ready to serve, assist, facilitate, support, 
run, fetch and deliver. indeed The best 
team that anyone could wish for. 

And then, of course, there was the vol-
unteer corps who, over the years, grew to a 
body of around 9 000, forming the heart-
beat of my life. i have always promised, and 
sometimes threatened, that i would write a 
book about SAiCe when i retire. But i have 
not fully retired as yet – so you may relax 
for the time being! [Dawie is now working 
part-time for SAICE, focusing on outreach 
projects. Ed.]

Thank you for a unique journey that 
has enriched my life, and prepared me for 
the new journey ahead. Thank you mem-
bers, management, staff, and last but not 
least, Ria and our children! 

 INFO

Dawie Botha 

 SAICE Outreach 

dbotha@saice.org.za

A unique  
journey 

Dawie Botha, who after 19 years 
retired from his position as 

Executive Director of SAICE at the 
end of March 2010, shares a few 

thoughts with us

 Dawie Botha - proudly South African and always with a twinkle in the eye
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Go well dawie!
Appreciation and good wishes from past presidents, staff and associates
Fred Hugo – President 1993: 
Samewerking met Dawie was deurgaans 
aangenaam. My presidentsjaar roep aan-
gename herhinneringe op! Dit was ’n dolle 
gejaag, maar opwindend in ’n tydperk van 
verandering en strategiese beplanning 
vir die pad vorentoe. Dit het reeds begin 
met beplanningsessies vanaf 1990, met ’n 
opvolgkongres in 1996 in Kaapstad. Die tien-
puntplan het vrugte afgewerp met tegnolo-
giese- en menslike hulpbron-ontwikkeling 
bo aan die lys. SAISI se medewerking aan 
THRIP (Technology and Human Resources 
for Industry Programme) was een van die 
suksesverhale. Die TV-sepie MMG Engineering 
het ook in hierdie tyd ontstaan.

Wat onthou ek die meeste? Dawie 
se langafstand drawwe (veral een in die 
woestynlandskap van Namibië), sy deeglike 
beplanning van alle geleenthede, sy passie vir 
die Instituut, sy gewilligheid tot samewerking 
met ander entiteite, en aanpassing by die 
nukke van die opeenvolgende Presidente! 

Die ontwikkeling van die Instituut onder 
sy leiding, ná die verstryking van my termyn, 
bevestig die beloftes wat hy met sy indien-
streding getoon het. Sy optrede as reisende 
ambassadeur en medewerker met wye 

skakeling verdien veral ons dank. Ons wins 
was sy gewilligheid om dié veeleisende pos 
met uiteenlopende take so lank te vul. Dit 
is moontlik gemaak deur samewerking van 
sy getroue wederhelf, Ria, wat in die agter-
grond steun verleen het.

Brian Bruce – President 1994:
My year as President in 1994 was charac-
terised by significant changes for South 
Africa and the Institution. Dawie had taken 
over as Executive Director just a few years 
before and not only were we pursuing our 
‘Relevance in a New Society’ (my presidential 
address), but Dawie was also managing 
the Institution through its first year of inte-
grated membership including technicians 
and technologists, as well as the process of 
changing the name of the Institution to the 
South African Institution of Civil Engineering 
as we know it today. Dawie also had to deal 
with the changes I brought into some of 
the Institution processes and it was a time 
of change for many of our peer associa-
tions and collective professional bodies as 
well. Together we visited every Branch and 
Technical Division, saw many outstanding 
initiatives, participated in numerous official 

engagements and made a landmark official 
visit as guests to the ASCE Convention in 
Atlanta.  In retrospect, a very busy time with 
a great deal of external outreach, all of it well 
coordinated and planned by Dawie and his 
team. I wish him and his family everything of 
the best in semi-retirement. 

Bingle Kruger – President 1995:
Vir die komitee wat teen Januarie 1991 ’n 
opvolger vir Gerhard de Villiers moes vind, 
was die onderhoud met Dawie Botha ‘n groot 
verligting. Hy het duidelik die ervaring, kennis 
en persoonlikheid getoon wat vir die pos van 
SAISI direkteur nodig was.

Dawie het oor die jare met besondere 
toewyding groot waarde aan SAISI toegevoeg:

Sy bydrae was gedra deur sy lewenswaardes,  N

gawe van opregtheid, hardwerkendheid en 
toewyding, asook goeie menseverhoudinge 
met sy personeel, SAISI-lede en alle belang-
hebbendes gedurende die sensitiewe jare 
van transformasie met die opbou van die 
‘nuwe’ Suid-Afrika.
Hy het daarin geslaag om SAISI se stem  N

duidelik te laat figureer in die belangrikste 
raadsale van ons land, asook in Afrika. Deur 
die bywoning van ASCE en ICE se jaarlikse 
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konvensies sedert 1994 het hy ‘n interna-
sionale netwerk vir SAISI bewerkstellig.
Dawie is ‘n man wat met sukses talle balle in  N

die lug kan hou.
Dawie gaan vind dat aftrede sy besondere 
gawes vir baie ander belangrike sake van die 
lewe gaan opeis. Nou kan hy ook sy lank-
beloofde boek “The Presidents’ Wives” skryf! 

Alec Hay – President 1996:
As President, you and the Executive Director 
spend a lot of time together, and a fair por-
tion of that time includes both wives. Near 
the end of my year, Dawie and Ria, and 
Kathleen and I were attending the ASCE 
International Dinner in Washington DC, in 
November 1996. A former staff member 
of SAICE, Meggan Farrell, who had moved 
across to ASCE earlier that year, gave me 
warning that after the dinner the senior 
representative of each visiting institution was 
expected to get up and do something en-
tertaining. When called upon, I went up and, 
fortified with some liquid Dutch courage, 
told a few jokes and then called on Meggan 
and Dawie to join me at the podium. Both 
were nonplussed and unsure about what 
this was leading up to, but they obliged. I 
quietly suggested that we sing “Sarie Marais”. 
Meggan readily agreed and Dawie, with little 
in the way of options, concurred. Fortunately, 
according to Ria and Kathleen, it was not too 
bad, so we did not let SAICE down. This little 
story illustrates the mutual trust and friend-
ship we enjoy, which remains in place to 
this day. Over all the years I have known and 
worked with him, I found that Dawie could 
handle a curved ball. Being born in the same 
year, we are both in the same boat, and are at 
the point of retirement. Kathleen and I wish 
Dawie and Ria all the best. 

Alex Visser – President 1997:
I always marvelled at Dawie’s patience and 
sense of humour, which was invariably tested 
to the extreme when on presidential visits. 
When we were in Upington there was a short 
lull in activities, and we arranged for me to 
visit the local postmaster to research one of 
my passions, namely postmarks. Dawie and 
my wife Trippie decided they would remain 
in the vehicle, so that I could quickly get the 
postmark impressions. They were comfortably 
installed in the shade which had just covered 

the parking on the one side of the street.  
Normally when one pays a visit in the smaller 
towns it is the event of the week, and the 
postmaster, always hungry for news, wishes 
to extend this pleasure to the extreme. In this 
case this certainly happened. The more I tried 
to coax him to speed up, the more he enjoyed 
the opportunity. When I finally managed to 
escape, I was met at the car with the comment: 
“The shade has moved to the other side of the 
road!!” And it was a very wide road.  

Now that Dawie will have more time, I am 
sure he will be able to complete his lifelong 
ambition, namely to write a book on all the 
Presidents’ women, and more recently men. 
This will require patience and a good dose of 
humour. Trippie and I wish him and Ria well in 
a more relaxed lifestyle.

Brian Middleton – President 1998:
How fortunate SAICE, and indeed the engi-
neering profession, has been to have had 
Dawie at the helm for so many years. Dawie 
has been instrumental in raising the profile 
of civil engineering in many and varied fora 
throughout the country, to the extent that 
SAICE’s opinion is sought on issues affecting 
the country, and more broadly, the neigh-
bouring territories. Dawie’s many attributes 
include insightful thinking (always offering 
an opinion piece in our magazine to get us 
focused); persistence, especially when he knew 
matters needed a push; his patience with new 
presidents as he shepherded them around the 
country; and his delightful sense of humour. 
And on trips to our Branches, offering the 
advice that “môre wag n nuwe span vir julle”. 
Maryann and I wish Dawie and Ria a fantastic 
journey into the future. 

Rodney Milford – President 1999:
It is more than ten years ago that I travelled 
the country from Branch to Branch with 
Dawie – experiencing the friendship of so 
many engineers across our country and 
seeing so many natural and engineered 
sights. It is also during this time that I expe-
rienced first-hand the breadth and depth 
of Dawie's influence on SAICE and on our 
industry, and how he has motivated so many 
that have been involved in SAICE. Thank you 
Dawie for your influence and for your motiva-
tion – under your watch SAICE has grown 
from strength to strength.

How fortunate SAICE, and indeed 
the engineering profession, has 
been to have had Dawie at the 
helm for so many years. Dawie 

has been instrumental in raising 
the profile of civil engineering in 

many and varied fora throughout 
the country, to the extent that 

SAICE’s opinion is sought on issues 
affecting the country, and more 

broadly, the neighbouring territories. 
Dawie’s many attributes include 

insightful thinking (always offering 
an opinion piece in our magazine 

to get us focused); persistence, 
especially when he knew matters 
needed a push; his patience with 
new presidents as he shepherded 

them around the country; and 
his delightful sense of humour
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Allyson Lawless – President 2000:
The first time I set eyes on Dawie was at a 
SAICE Banquet in the early nineties, at a time 
when I was serving on a committee where I 
was at least a generation younger than the 
next youngest member, and most regarded 
me as one of their granddaughters! Although 
one could not miss the new set of big blue 
eyes at the main table, what struck me was 
the youthfulness! At last, I was not on my own! 
Little did I realise then that I would land on 
EXCO just six years down the line, and continue 
to work closely with the new young man for 
the next 14 years! During this time, his passion 
and drive has seen us move from small admin 
offices, to our own building offering training 
facilities, the bookshop, and a home for our 
members. We have become well-known in 
the local stakeholder network and by politi-
cians and sector departments involved in 
infrastructure, and we have become recog-
nised as a leading institution by international 
engineering organisations. This has helped us 
tap into networks of professionals from whom 
we could learn about the latest technolo-
gies and best practice, for the benefit of our 
members. Dawie’s knowledge of the industry 
and his outgoing nature have been an asset to 
SAICE Presidents, and have offered great sup-
port and wisdom during annual Branch and 
Division visits and meetings. His willingness to 
go the second mile is legendary, and without 
his diligent proof-reading and commenting 
on each and every page of both the Numbers 
and Needs publications, these books would 
not have been of the final quality achieved. His 
contributions are greatly valued and we are 
going to have to find an exceptional replace-
ment to walk in his shoes! Thank you Dawie, 
and enjoy your new challenges! 

Kevin Wall – President 2001:
My presidential year with Dawie got off to 
a sharp start – literally. The year had hardly 
begun when I received a call from Ria – 
Dawie’s circular saw had chopped off three of 
his fingers!

However, nothing keeps this inimitable 
man down for long. During the year I had ample 
opportunity to appreciate his excellent people 
skills and great understanding of our profession. 
And here is a networker par excellence – within 
the wider profession in South Africa, the public 
sector, and across our borders. Very useful too, 

when it came to tackling increasingly important 
issues around service delivery, has been his 
municipal background (at Richard's Bay and 
Potchefstroom).

Dawie is game for anything. Only he 
could have been persuaded to hike up Table 
Mountain in threatening weather (which got 
worse and worse the higher we climbed, 
eventually turning into hail) "for exercise", 
and in order not to miss the handover by 
ASCE of the Woodhead Dam commemora-
tive plaque (2008).

No tribute to Dawie would be complete 
without mentioning the strong and con-
sistent support he has received from Ria. 
Complementing him in personality and tem-
perament, he wholeheartedly agrees that no 
ways could he have coped without her.

Dawie, we will miss you. The members and 
the profession will miss you – you and your 
total dedication to SAICE.

Trueman Goba – President 2002:
I find it easy to word my thoughts about 
Dawie when it comes to the huge effort he 
has, over the years, put into promoting SAICE 
and civil engineering in Africa generally. 
However, it is not easy to comment on the 
combination of humility and passion with 
which he embraced change at every op-
portunity. The future was not always clear to 
everyone at SAICE, certainly not to him in his 
position with the responsibilities that he car-
ried. Yet he did not stop and wonder. 

I am reminded of the saying: “Do not 
follow where the path may lead. Go instead 
where there is no path and leave a trail.” I wish 
Dawie and Ria the best for their future.

Faried Allie – President 2003:
Many a SAICE President came and went, but 
Dawie remained the backbone of the biggest 
engineering institution in South Africa. I had 
the privilege of working alongside Dawie 
in SAICE’s centenary year, and I continue to 
marvel at his knowledge of our Institution, our 
profession, and all levels of government, as 
well as his knowledge and experience of sister 
institutions on the African continent and the 
world over.

On our presidential travels with Dawie, 
my wife Kulsum was struck by the friendly, 
helpful and encouraging manner in which 
Dawie shared his knowledge, ideas and 

wisdom with others. As the presidential 
couple we appreciated his punctuality and his 
passion for the Institution. 

Earlier this year I travelled with Dawie to 
Egypt where I again experienced his expert 
handling of tricky situations when our two 
camels were not too friendly with each other, 
and that next to a steep bank!  

I thank Dawie for having been there for 
SAICE and the profession for the last 19 years. 
We are indeed fortunate that Dawie is still 
prepared to serve the profession on a contract 
basis, and Kulsum and I wish him well in his 
intention to scale down and enjoy quality time 
with his wife Ria and the rest of his family.

Ron Watermeyer – President 2004:
Presidential visits are full of the unexpected. 
My year as President in 2004 was no excep-
tion. Dawie, thanks to his years of experience 
in accompanying Presidents on these annual 
visits, always rose to the occasion in his unique 
way. On one occasion a power failure occurred 
in the middle of the PowerPoint presentation 
of my presidential address to the members in 
Umtata. I continued to deliver my address, as 
I could see my laptop screen, and at the end 
of the address enjoyed drinks and snacks by 
candlelight. At the end of the meeting we 
checked into our hotel, which only had min-
imal emergency lighting. We had an early start 
the next day, as I had to present a seminar in 
East London, and awoke to find that there still 
was no power. I muttered something to the 
effect that it was a bit off having only a single 
light in the toilet to our rooms for the duration 
of our stay. His response was – no problem, he 
had obtained a good discount from the hotel 
for our discomfort.   

Mike Deeks – President 2005:
Dawie has been every successive ‘president’s 
man’ for nearly 20 years and it’s my privilege 
to add my few words of appreciation and 
best wishes to him at the end of this chapter 
of his life.

To me, Dawie’s obviously strongest traits 
are his passion and commitment – to SAICE, its 
office bearers, structures and staff; to civil engi-
neering per se; to Ria, his children and grand-
children and broader family; to his Christian 
faith; and to South Africa, its people and the 
rest of the African continent. Ria has steadfastly 
and selflessly supported the Institution and 
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Dawie’s work and was a charming companion 
to Michèle and me on visits to Branches 
around the country. Ria also deserves our very 
special thanks. 

SAICE’s survival during some tough 
times in the past and its growth into the 
major force on the local and international 
professional landscape that it is now recog-
nised for, owes everything to Dawie’s suc-
cessful stewardship. He should feel justifiably 
proud of his achievements over many years 
and of his legacy.

I have many fond memories from my presi-
dential year in Dawie’s company; among them 
are being ‘hosted’ by Dawie on our visit to 
the Zululand Branch in Richards Bay where he 
contributed greatly in his earlier career to the 
greenfield development of that major indus-
trial town; and lunching on peri-peri prawns 
at Maputo’s Costa do Sol after our fraternal 
meeting with our Mozambican counterpart.

Dawie, I salute you for your loyal dedica-
tion and your enormous contribution to SAICE, 
and thank you for your friendship over the 
years. I wish you the many years of further suc-
cess, happiness and good health you deserve 
in your future endeavours. We’ll miss you!

Sam Amod – President 2006:
Members no doubt have encountered Dawie 
in various situations, and most emerge from 
these encounters with a warm feeling about 
how fortunate SAICE has been to have a 
person of his calibre in the lead. However, it 
was not until I was President and had Dawie’s 
company on the Branch visits that I realised 
his true value to the Institution. He is a mine of 
information and his ability to connect people 
and issues is admirable. Dawie has been at the 
helm of the Institution through its most ex-
citing years, and his contribution to its success 
has been immense. It would be hard to thank 
him enough.

Neil Macleod – President 2007: 
Dawie has been the face of civil engineering 
professionals for many years. He has served 
the interests of our members in ways that have 
often gone unnoticed and which therefore 
have not always been appreciated by many 
of us. When I became involved in the SAICE 
structures it very soon became clear to me just 
how important Dawie was to the success of 
our Institution. Under his leadership SAICE has 

grown in strength and influence both locally 
and internationally. He has now decided to 
'retire' and has left a strong Institution to his 
successor.

 
Johan de Koker – President 2008:
During his tenure as Executive Director, Dawie 
succeeded with flying colours in putting the 
Institution on the map. Today SAICE is con-
sulted by local and international groups as a 
learned engineering society of note, and this 
primarily because of Dawie’s leadership and 
input, and his untiring work to promote, build 
and grow SAICE. 

Over the years Dawie became the face 
of SAICE; he ‘lived’ SAICE and never let an 
opportunity pass to promote the Institution. 
His passion for civil engineering extended 
to all the members of the engineering team, 
and played a major role in incorporating Civil 
Engineering Technicians and Technologists 
into the Institution, making them feel at home.

Dawie had increasingly become the 
corporate memory of SAICE, and hence he 
could guide many a new, inexperienced 
President through an unforgettable year. 
He made sure that a Branch visit was re-
ally enjoyable, both for the Branch and 
for the President, masterfully handling 
criticism from the occasional undiplomatic 
member, thereby smoothing the way for the 
President. Dawie would ensure that all was 
arranged, all doors opened and all obstacles 
removed for the presidential couple. Thank 
you Dawie!

Elsabé Kearsley – President 2009:
As SAICE members we all got used to 
Dawie as the “face” of SAICE, but it is only as 
President in 2009, when my life was affected 
by the day to day workings of National 
Office, that I realised what a difference 
Dawie made! Under his guidance SAICE has 
grown to an influential voluntary association 
where our opinion is sought every time any 
engineering-related issue becomes headline 
news. When none of us quite knew how to 
respond Dawie was prepared to appear on 
radio and TV to explain to the public what 
had happened and why the engineering 
fraternity was concerned about infrastruc-
ture failures, legislation, standards etc. I think 
all the past presidents will agree that Dawie 
made it much easier for us to walk into 

gatherings where we often knew none of 
the SAICE members, but the warm welcome 
Dawie received throughout the country 
helped a lot to reduce the anxiety. Dawie 
not only worked at SAICE, he ate, drank and 
slept SAICE, too, and it will be difficult to 
replace the energy that he brought to the 
Institution.

Paul Roux – Past CEO of ECSA (1986 – 2006):
As Registrar of the then SA Council for 
Professional Engineers (SACPE) at the time 
when Dawie assumed office as Executive 
Director of SAICE in 1991, I was always im-
pressed by Dawie’s enthusiasm for promoting 
the interests of the civil engineering profession 
and SAICE. With our offices barely 50 m apart 
at the time (in Observatory), Dawie and I could 
simply run up, or down, the stairs to discuss 
issues of common interest. This physical close-
ness was not only convenient, but symbolic of 
the close relationship that SACPE (and subse-
quently ECSA) enjoyed with SAICE.

One of Dawie’s dreams was to unify the 
entire engineering profession under one roof 
(physically), including ECSA. However, due to 
the rather diverse needs of SAICE, ECSA and 
the other professional societies, Dawie was 
unable to achieve this goal. SAICE moved to 
Midrand and ECSA relocated to Bruma, while 
a number of professional societies elected to 
stay at the Observatory Campus.

Notwithstanding this physical separation, 
one of Dawie’s goals was to maintain a close 
relationship with ECSA. SAICE’s presence within 
ECSA continued over the years through the 
direct involvement of its members on ECSA’s 
Council and committees – and this was also 
a function of Dawie’s quest for maintaining 
a network of SAICE’s influence among many 
stakeholders, both nationally and internation-
ally. This influence within ECSA was quite 
substantial, as was evident from the SAICE 
leadership taking up high office in ECSA over 
the succeeding 15 years – until today!

His relentless efforts in establishing 
common ground with Africa, through the 
Africa Engineers Forum, led to significant 
liaison with various countries in Africa. It was 
also significant that Dawie succeeded in 
playing a pivotal role in SAICE’s recognition 
as leading member of the Africa Engineers 
Forum, even though the other countries’ focus 
happened to be multi-disciplinary.



Civil Engineering | May 2010 85

One of Dawie’s networking ideals was re-
alised when ECSA signed a Mutual Exemption 
Agreement (MEA) with the Institution of 
Civil Engineers, London, with SAICE as a co-
signatory. The agreement was signed on 18 
June 2001, which also marked the first MEA 
signed by ECSA. 

Having retired as CEO of ECSA some four 
years ago, I remember Dawie with fondness 
and admiration for persisting in the pursuit of 
his goals – and he happens to be older than 
me! Dawie, I wish you a happy semi-retirement 
and a very rewarding future!

Denver Siebritz (staff) –  
Manager Education and Training:
I did not have the privilege of working with 
Dawie for very long. However, everybody that 
I meet that has ever interacted with Dawie 
always alludes to his passion for the industry. 
To many he was the voice of reason in the 
engineering fraternity. 

I am told that it is with the same passion 
that he led SAICE for the past 19 years. It must 
have been a decision of great judgement to 
leave industry to join SAICE. However, we all 
have our flaws and Dawie’s flaw in judgement 
is reflected in the choice of rugby team he 
supports – come on, the BULLS???????

Dawn Hermanus (staff) –  
Education and Training Officer:
As the longest-serving staff member of 
SAICE I feel particularly privileged to be 
able to comment on Dawie’s stewardship. I 
was already working at SAICE when he was 
appointed Executive Director at our of-
fices in Observatory. At that stage we were 
only a handful of staff members and we all 
had to multi-task to fulfil our duties to the 
SAICE members. Under Dawie’s guidance 
SAICE moved to bigger accommodation at 
Waterfall Park, and eventually to our own 
offices at Thornhill Office Park. 

Over the years Dawie successfully 
liaised with fellow international institutions, 
strengthened contact with decision-makers 
in South Africa, and  expanded the edu-
cational role of SAICE in its capacity as a 
learned society, all the while putting the 
ideals of SAICE and the interests of its mem-
bers first.

I wish Dawie and Ria all the best in their 
future endeavours.

Sharon Mugeri (staff) –  
Education and Training Officer:
Dear Dawie, wishing you all of the best for your 
retirement. Kind regards.

Angelene Aylward (staff) – 
Administration Officer, SAICE Bookshop:
Hoe ek Dawie sien, is soos in Psalm 131 vers 1: 
“O Here, my hart is nie hoog en my oë nie 
trots nie; ook wandel ek nie in dinge wat vir 
my te groot en te wonderbaar is nie.” Ek het 
Dawie nog altyd ervaar as ‘n eerlike, Christelike 
en regverdige mens wat almal dieselfde be-
handel, en wat ongelooflik baie vir die Instituut 
beteken het. Dawie het my die geleentheid 
gegee om myself te verbeter en my geleer om 
trots te wees op my werk. Ek wil net vir hom 
baie dankie sê, en hom voorspoed toewens vir 
sy pad vorentoe. 

Isabel Herbst (staff) – Manager Finances:
I would like to thank Dawie for his patience 
and dedication to SAICE, especially towards 
the Finances Department during the past few 
years. From my first day at SAICE he believed 
in me and supported me in everything I did. 
On behalf of Finances I would like to wish 
Dawie the best of luck in his future endeav-
ours. He will be truly missed by the Finances 
Department.

 
Magda Bruyns (staff) – Bookkeeper:
Dawie het nie net vir my ’n wonderlike ge-
leentheid gegee toe hy my hier aangestel 
het nie, maar hy het ook my vrees vir base 
weggeneem, want hy behandel ’n mens 
met respek, en stel opreg belang in jou as 
persoon. Hy moedig ’n mens aan om nuwe 
dinge te leer, en deel dan in jou vreugde 
as jy sukses behaal. Hy laat jou voel dat hy 
’n mens net soos jy is, en dis vertroostend. 
En as jy ’n persoonlike krisis beleef, onder-
steun hy jou een honderd persent. Dankie 
daarvoor Dawie. Mag dit met jou goed gaan 
vorentoe.  

Elsje Green (staff) – Bookkeeper:
Wat ek van Dawie waardeer, is dat hy altyd pos-
itief is, dat hy nie gedurig oor jou skouer loer 
om te kyk of jy jou werk doen nie, maar jou 
vertrou, en dat hy jou verjaardag onthou en 
belangstel in jou persoonlike omstandighede. 

Dan is daar natuurlik iets omtrent Dawie 
wat ons dames almal bewonder, en dit is jare 

Over the years Dawie successfully 
liaised with fellow international 
institutions, strengthened contact 
with decision-makers in South Africa, 
and  expanded the educational 
role of SAICE in its capacity as 
a learned society, all the while 
putting the ideals of SAICE and 
the interests of its members first
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terug tydens ‘n personeelvergadering deur my 
kollega Norma verwoord. Dawie het vir Norma 
gevra om ’n stuk uit die koerant vir almal voor 
te lees. Sy was so verbouereerd (dit was haar 
heel eerste personeelvergadering) dat sy eers 
huiwerig na Dawie opgekyk het, en voordat sy 
dit kon keer, gesê het: “Jy het darem die mooi- 
ste blou oë, Dawie!”   

Verina Kok (staff) – Bookkeeper:
Ek werk nog nie so lank onder Dawie soos 
die meeste van my kollegas nie, maar reeds 
ervaar ek Dawie as ’n baie positiewe en 
vriendelike mens, ongeag hoe moeilik die 
dag is, en ook as iemand wat vir ’n mens er-
kenning en terugvoer gee. Ek kan heeltemal 
verstaan hoekom die Instituut onder sy lei-
ding gegroei het. Ek wens hom alles van die 
beste toe vir die toekoms.

Helen Johnstone (staff) –  
Bookkeeper:
Ek wil graag vir Dawie baie dankie sê dat hy my 
’n kans gegun het toe ek dit baie nodig gehad 
het. En dankie ook dat hy luister na probleme 
en dit dan uitsorteer. Dis altyd ‘n gerusstel-
lende wete dat sy deur te alle tye vir almal 
oop is. Hy is ’n baie besonderse mens met ’n 
hart van goud. Mag God hom seën op sy pad 
vorentoe. 

Rose Magagula (staff) – 
Administration Assistant, Finances: 
What I like about Mr Dawie Botha is that 
he's such a good person with a good heart, 
and what you see is what you get. He's got 
humanity and he is down to earth. He means 
a lot to me because he gave me an oppor-
tunity to be a part of this wonderful SAICE 
family. I loved having him as my boss and 
it breaks my heart that he's actually leaving 
now. They say change is good, but this one 
is good and painful at the same time. He was 
(still is) perfect for SAICE, and I will definitely 
miss him as my boss.

Memory Scheepers (staff) – 
Manager Administration:
Wat sê ‘n mens na ‘n saamwerk van 13 jaar? Dit 
voel vreemd om ‘n ‘nuwe’ lewe sonder Dawie 
aan te pak. Ek sal Dawie onthou as ‘n persoon 
met soms baie woorde, maar ook stil tye wat 
niks gesê hoef te word nie, maar dinge gebeur. 
Daar was tye waarin ons verskil het, maar dan 

was daar ook die baie meer tye waarin ons me-
kaar kon bystaan, verdedig en bemoedig. Ons 
het hartseer tye gedeel en ook skreeusnaakses. 
Dankie, Dawie, vir al die geleenthede wat jy my 
gebied het, die potensiaal wat jy raakgesien 
en ontwikkel het. Al het ek soms getwyfel in 
myself het jy my altyd aangemoedig, en ook 
tereggewys wanneer ek heeltemal verkeerd 
was. Dankie dat jy so ‘n goeie leermeester was, 
en steeds is. Hierdie is ’n tot weersiens en nie ‘n 
finale totsiens nie.

Elsabé Maree (staff) –  
Assistant, Administration:
We have come to the end of a special time, 
and we can look back and not regret a single 
day. Dawie Botha is a man of integrity and 
passion, who lives life to the full. He is also 
the best tutor, and we are going to miss him. 
Fortunately it is only goodbye and not farewell. 
I wish Dawie and Ria all the best for the future 
and thank them both for being so under-
standing during good and hard times.   

Norma Byleveld (staff) – 
Membership Officer:
Ek is oneindig dankbaar vir die feit dat Dawie 
die potensiaal in my raakgesien het, en dat 
hy in my geglo het. Vir die geleentheid 
wat hy my gebied het met ‘n vaste werk, 
en die groei-geleenthede wat daarmee 
gepaard gaan, sal ek hom ewig dankbaar 
wees. Dawie, wat self ’n drawwer is, het my 
aangemoedig om weer te begin draf, en 
ek draf nou gereeld redelike lang afstande. 
Dawie se dryfkrag is inspirerend en dit was 
vir my ’n voorreg om hom as ’n rolmodel te 
kon hê. Dankie Dawie!

Merriam Molefe (staff) – Receptionist:
I would like to thank Dawie for being 
someone special to us; it means a lot to have 
a leader like him. Dawie is tolerant and re-
spectful and accepts those who are different 
from him. He is always well-mannered and 
polite to SAICE staff members, regardless 
of their age, race, sex and religion. I would 
like to thank Dawie for putting colours into 
SAICE’s flag. Dawie, may your life be blessed. 
As you know, life is nothing without the 
love of God – “Trust God in everything you 
do, put God first and He will direct you and 
crown your efforts with success.” (Proverbs 
3:6) Good luck Dawie! Rest (if you can), and 

It is never easy to say a few words 
about a truly ‘big man’. Dawie can 
be described as an ordinary person 

with extraordinary determination. 
He is ‘Proudly South African’ and 

his pioneering spirit enhanced the 
Institution’s image. SAICE became 

the vehicle to influence people locally 
and internationally. His inherent faith 

in people, conviction, enthusiasm, 
and perseverance led to SAICE 

becoming world-renowned – the 
American Society of Civil Engineers, 

Institute of Civil Engineers UK and 
others can attest to this
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take time to be with the special people in 
your life, and may you have a prosperous 
and beautiful future.

Christo Green (staff) –  
Administration Officer (SAPI):
One could compare Dawie with David of the 
Bible, who had the courage to fight the big 
giant with a few stones and a leather sling. 
Dawie is one of those rare people who will 
always go the extra mile to help others achieve 
the very best in themselves. 

His passion for civil engineering and 
for life in general drives him to meet all the 
challenges that come his way. He never 
leaves any stone unturned, even if it means 
that he has to build office furniture himself, 
or plant flowers in the beds outside SAICE 
House. One can always go to Dawie with a 
problem, no matter how big or small, and he 
will help you. 

Dawie is also a great family man. He 
regularly talks with pride of his wife, children 
and grandchildren. He loves to write stories in 
his free time and never sits still, even when on 
holiday at his favourite hideaway.

Dawie, it was a pleasure working with you. 
Please look after yourself!!

Daniel Motsiri (staff) –  
Cleaner and Maintenance:
I would like to say thanks to Mr Botha for 
everything he has done for me and for what 
he has taught me. He leads by example. 
I indeed appreciate this opportunity to 
have my say, as he is often so busy that I 
do not want to bother him. I am what I am 
today because of Mr Botha, who employed 
me, and then taught me by simplifying 
things so that I could understand. Even 
when I made him angry, he still helped 
and taught me with love. He uplifted 
my thoughts, inspired me to be honest, 
enriched my ignorance with his splendid 
mind, and civilised my life. I hereby donate 
my ‘golden trophy’ to Mr Botha and his 
entire family. May God bless and protect 
him forever. All the best Mr Botha! 

Merriam Sethole (staff) –  
Cleaner:
I would like to thank Mr Botha for giving 
me an opportunity to work at SAICE for my 
family. Mr Botha is a good person – talented, 

hardworking, and always smiling. He has 
been like a father to me and I have learnt so 
many things from him. May God bless him 
and his family.

Linda Erasmus (staff) –  
Manager Executive Office:
I have had the opportunity to work for 
Dawie twice – the first time at the start of 
his SAICE career (I even wrote the magazine 
article to welcome him to SAICE), and then, 
after a long break, I returned and am now 
assisting in the article to say goodbye. I al-
ways knew that he would make a difference 
and that SAICE would flourish and grow 
under his leadership, but never expected to 
find such significant growth and develop-
ments on my return. He had managed to 
place SAICE on the map in so many ways 
through his special approach – creativity 
and an element of fearlessness proved to 
be just what was required! Combined with 
exceptional human kindness and a passion 
for his profession, he is unique and will be 
sorely missed.

Zina Girald (staff) –  
Communications Officer:
Dawie is a very rare boss in that, if you have a 
proven track record for producing results, he 
will allow you to get on with the job in your 
individual and unique way without checking 
up on irrelevant logistics. Not only have 
I thrived in this environment where em-
ployees are encouraged to learn and think 
for themselves, but I have also developed 
in ways I would not have thought possible 
in my career. I believe that where trust is 
given, the worker will give his or her very 
best effort to produce results. Thank you 
Dawie for trusting me and for giving me this 
opportunity to work with you. It has indeed 
been a privilege.

Marie Ashpole (staff) –  
Outreach Officer, Communications:
It is never easy to say a few words about a 
truly ‘big man’. Dawie can be described as an 
ordinary person with extraordinary determi-
nation. He is ‘Proudly South African’ and his 
pioneering spirit enhanced the Institution’s 
image. SAICE became the vehicle to influ-
ence people locally and internationally. 
His inherent faith in people, conviction, 

enthusiasm, and perseverance led to SAICE 
becoming world-renowned – the American 
Society of Civil Engineers, Institute of Civil 
Engineers UK and others can attest to this.

Dawie has Solomon’s wisdom. As solution 
finder, his consistency, fairness and persever-
ance inspire confidence in others. Whether 
with staff, or at local or international events, 
it can be said, “Hy is ’n man uit een stuk”. His 
integrity is inspiring.  

Dawie created an environment where 
people could enjoy being at work, and being 
able to thrive. He created an overall environ-
ment conducive to teamwork and productivity.

He never differentiates between people, 
but treats everyone the same – a Minister 
visiting or a deliveryman! Dawie’s openness 
attracts people to him. He is totally reliable 
– his word is his honour. And he is consistent – 
even-tempered, good-humoured, ‘creature of 
habit’, but always coming up with innovative 
concepts!  

Ornella Trinco of the “Boss-of-the-Year” 
(Dawie was a finalist in 2005) summarised 
Dawie by saying, “…… in Dawie the engi-
neering field has found a true navigational star 
that has changed their course. Dawie’s influ-
ence and impact in the community he leads 
and serves is of a huge magnitude, and he has 
brought recognition, excitement and stellar 
dynamism to the field.”  

Fridah Mahlangu (staff) – 
Communications Administration Officer:
Today we salute Dawie for having been such 
a good boss to us. I will always remember 
him as my first boss. I struggle to accept 
the fact that he is no longer the Executive 
Director. For me that is very difficult, as he 
is the only boss I have ever known. I want 
to say to him, “Thank you Dawie for giving 
me the job that helped me look after my 
family. Thank you for giving me support in all 
spheres of my life.” Dawie was not just a boss 
to us, he was also a father. Some of my col-
leagues and I call him “Ntate wa rona”, which 
in Setswana means “our father at work”. 
When I started working for SAICE, I never 
thought that one day I would be called 
“the SAICE Communications Administration 
Officer”. Thank you Dawie for turning my 
world around. 

You touched my life Dawie, I will always 
remember you.
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Lorraine de Ronde (staff) – Administration 
Officer: Africa-UK Engineering for 
Development Partnership:
Ek sê graag vir Dawie dankie dat hy my die kans 
gegee het om myself te bewys, en dat hy bereid 
was om my in diens te neem en my mentor te 
wees. In die paar maande wat ek deel was van 
die SAISI-familie, kon ek sien dat Dawie baie groot 
skoene volstaan, en ek sien baie uit na die nuwe 
hoogtes wat die Africa Engineers Forum nog 
gaan bereik. Ek wens hom en tannie Ria baie seën, 
geluk en voorspoed toe vir die jare wat voorlê.

Verelene de Koker (staff) –  
Editor “Civil Engineering”:
It has been such a pleasure working under Dawie. 
From my first day at SAICE more than eleven 
years ago, he made me feel welcome and worth-
while. He creates an enabling environment for 
his staff, allowing individual creativity and style 
of work. The fact that Dawie encourages one to 
take full responsibility grows one’s confidence, 
experience and ability to be innovative. 

Dawie is a networker par excellence and 
the ultimate ambassador for the Institution, 
the profession and South Africa. He truly lives 
the dream of being a proudly South African 
civil engineer. Fortunately Dawie is not leaving 
us altogether, so we will still be able to benefit 
from his (awe)inspiring capacity for work! Go 
well, Gentleman Dawie!

Cathy van der Westhuizen (staff) – 
Editor’s Assistant:
I would like to thank Dawie for giving me 
a chance in life when I needed it most. He 
is a man with grip, who knows what he 
wants, but does not trample on others to 
get there. He is an extremely hard and loyal 
worker, but what strikes me most about 
him is his kindness (always the surprise 
of a little unexpected gift on your table), 
his passion and enthusiasm, his discipline 
and neatness, his sense of humour, and 
the safe feeling that one has when he 
is around. Dawie, and his wife Ria, are 
indeed inspiring people. Thank you! 

Barbara Spence –  
Advertising Executive (SAICE magazine):
It was a real privilege and a pleasure to have 
worked with Dawie for the past six years. 
Dawie is a complete gentleman, humble to 
his core, passionate about his work at SAICE, 
and always willing to accommodate, share 
and include all stakeholders. The fruits of 
this are noticeable in SAICE's positioning in 
the engineering space, in the attention that 
SAICE has earned in the media marketplace, 
and in SAICE's standing locally and interna-
tionally. To me personally Dawie has been 
most kind and encouraging. He is a special 
person. Thank you Dawie.

Dawie is a complete gentleman, 
humble to his core, passionate 

about his work at SAICE, and 
always willing to accommodate, 

share and include all stakeholders. 
The fruits of this are noticeable 

in SAICE's positioning in the 
engineering space, in the attention 

that SAICE has earned in the 
media marketplace, and in SAICE's 

standing locally and internationally
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Clause 3.1.1 of the By-Laws reads as follows: 
“every candidate for election to the Council shall be a 
Corporate member and shall be proposed by a Corporate 
member and seconded by another Corporate member.” 

nominees accepting nomination are required to sign op-
posite their names in the last column of the nomination form. 
nomination for election to Council must be accompanied by 
a Curriculum Vitae of the nominee not exceeding 75 words. 
The CV will accompany the ballot form, and the format of the 
CV is shown in Sections A and B. According to a 2004 Council 
resolution, candidates are requested to also submit a focus 
statement. Please see Section C in this regard.

Section A:  information concerning the nominee’s contribution to 
the institution.

Section B:  information concerning nominee’s career, with special 
reference to civil engineering positions held, etc.

Section C:  A brief statement of what the nominee intends to pro-
mote / achieve / stand for / introduce / contribute, or 
preferred area of interest.

Please Note: Nominations received without 
an attached CV will not be considered.
Closing date: 30 Julie 2010. Acceptable transmission formats - 
email, fax and ordinary mail. All nominations are treated with 
due respect of confidentiality.

if more than 10 nominees from Corporate members are 
received, a ballot will have to be held. if a ballot is to be held, the 
closing date for the ballot will be 31 August 2010. notice of the 
ballot will be sent out using two formats, i.e.
1  By e-mail to those Corporate members whose electronic ad-

dress appears on the SAiCe database, and
2  By normal surface mail to those members who have not in-

formed SAiCe of an e-mail address.

DB Botha Pr Eng 

Executive Director 

31 March 2010

TO ALL CORPORATE MEMBERS
NOMINATIONS FOR ELECTION 
OF COUNCIL FOR 2011

In accordance with Clause 3.3 of the Constitution, the Council has 
elected Office Bearers for the Institution for 2011 as follows:

President Mr SN Makhetha

President-Elect Dr M van Veelen

Vice-President Mr T McKune

Vice-President Prof PJ Gräbe

Vice-President Mr S Mkhacane

Vice-President Mr P Kleynhans

In terms of Clause 3.2.4 of the Constitution, the following are ipso 
facto members of the Council for the year 2011:

The immediate Past President Mr AM Naidu

The two most recent Past 
Presidents

Prof EP Kearsley

Mr JJ de Koker

THE SOUTH AFRICAN INSTITUTION OF CIVIL ENGINEERING – Nomination for election 
of Members of Council for the year 2011 in terms of Clause 3.1 of the By-Laws 
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Date Event and CPD  
validation number

Presenters Contact details

16 – 17 August Cape Town Technical Report Writing
SAICEbus09/00427/12

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

21 May East London 
28 May Port Elizabeth

Structural Failures  
SAICEstr09/00596/10  

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

25 – 26 May Port Elizabeth
27 – 28 July Bloemfontein
07 – 08 September Durban 
12 – 13 October Cape Town

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

Wolf Weidemann Dawn Hermanus
dhermanus@saice.org.za

29 – 30 July Bloemfontein
09 – 10 September Durban
14 – 15 October Cape Town
17 – 18 November Johannesburg

Business Finances for Built 
Environment Professionals
SAICEfin08/00405/11  

Wolf Weidemann Dawn Hermanus
dhermanus@saice.org.za

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

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

31 May Cape Town
13 September Pietermaritzburg 
23 November Johannesburg

Bridge Maintenance
SAICErail09/00495/12

Ed Elton Dawn Hermanus
dhermanus@saice.org.za

01 – 02 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
08 – 09 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

Diarise this!

The competition is open to the general public to submit photographs.1. 
It is essential that entries portray people and/or projects in civil engineering.2. 
Photographs will be judged in ONE general category only.3. 
Entries must be colour prints and in A4 size. Please supply electronic copies of the 4. 
print/s in jpeg format, 300 dpi.
Entries can be submitted electronically, but need to be printed in A4 and colour for 5. 
adjudication purposes.
Please complete an entry form for each entry and supply an appropriate title & short 6. 
description of each project. It is essential that the photographer’s name is included.
Please supply details of the client, consultant and contractor involved in the project.7. 
The entrant is responsible for obtaining permission for the use of the photographic 8. 
material as well as subject material from the authority or project manager concerned.
Entries submitted by organisations must be accompanied by written consent of the 9. 
photographer.
Permission for the reproduction of photos for any exhibition or publicity is assumed 10. 
unless the entrant specifies otherwise.  Due recognition will be given to the 
photographer where required.
No  responsibility will be accepted for any loss or damage to entries. 11. 
Closing date:  12. 3 August 2010

This section must be completed by the person submitting 
the photo/s

NAME_________________________________________

ADDRESS______________________________________

______________________________________________

TEL_______________________ FAX________________

E-MAIL________________________________________

PHOTO TITLE __________________________________

DESCRIPTION__________________________________

______________________________________________

PROJECT INFO ________________________________

______________________________________________

PHOTOGRAPHER_______________________________
(Name and surname of the photographer to be inserted)

This section must be completed by the photographer 
or the company that owns the photo. If you are not the 
photographer or if you are submitting the photograph 
on behalf of a company owning the photograph, please 
sign ‘on behalf of’.
I hereby grant permission for reproduction and agree to 
abide by the rules of the competition.

Signature:__________________________________

Rules

Entry Form

2009 winner: ‘Heavy Weight’ Photographer: Kevin Wright
Submitted by Gautrain

Please complete the entry form and send  to: Private Bag X200, Halfway House, 1685. Fax: (011) 805 5971. This form is available on the SAICE website: 
http://www.civils.org.za/portals/0/pdf/pc/pc-entry-form.pdf

SAICE 

Photo
Competition 




