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I N A U G U R A T I O N  O F  S A I C E  2 0 0 9  P R E S I D E N T

Second lady president inaugurated
At the 2009 Members’ Function, held 

on 19 February in Bryanston, Prof 
Elsabé Kearsley was inaugurated as 
SAICE’s 107th president. She is only 
the second lady to be inaugurated 

as president of the Institution. 
The event was a festive occasion 

with members, past presidents, 
and a sizeable contingent of 

students from the various local 
tertiary institutions attending

1  Elsabé being put in chains by Zina Girald, 

SAICE Communications Officer, while outgoing 

president Johan de Koker looks on
2  Johan, still in chains, with students from the 

University of Johannesburg’s Doornfontein Campus
3  Elsabé having fun with lady 

students before her inauguration
4  A ladies’ evening! Students Talia da Silva, Jeannie 

van Zyl and Mathabo Auta supporting their Prof
5  The old hands were around in full strength as 

well. Pictured here are Maryann and Brian (SAICE 

president 1998) Middleton, and Dr John Sampson
6  Prof Herbert Uzoegbo (left), Danai Magugumela 

(CEO of BKS) and Trueman Goba (SAICE president 2002)

2

5

3

1

4

6



Civil Engineering | March 2009 3

P R E S I D E N T I A L  A D D R E S S 

Engineering a  
better future
The environmenT ThaT we live 
and operate in has changed dramatically 
over the last few decades. in my address i 
intend to highlight some of these changes 
and give an indication of what i believe we 
need to do to ensure that SaiCe retains 
the leading role that it has been fulfilling 
for more than a century. 

Working at a university i am con-
stantly reminded of the fact that the youth 
of today – the engineering professionals 
of tomorrow – have a frame of reference 
that is completely different to that of pre-
vious generations. 

i worked on a construction site in 
the 1980s with only a landline telephone 
on site. Complex concepts were sent to 
head office from the post office by telex 
messages. Today it is unthinkable that 
the resident engineer would not have 
constant access to a cell phone and a 
notebook computer with a 3G card.

The development of computers and 
the telecommunications industry high-
lights the extent of the changes that have 
taken place in the world of civil engi-
neering. a brief look at major milestones 
along the 70 year road of the development 
of computers is enlightening:

David Packard and Bill hewlett  N

founded the hewlett-Packard company 

in a garage in 1939. Their first big 
order was from Walt Disney Pictures 
for eight model 200B computers to 
generate the sound effects of the 1940 
movie Fantasia. 
By 1944 iBm had designed and built  N

the harvard mark i which was a 
room-sized, relay-based calculator 
with a fifty-foot long camshaft that 
synchronised the thousands of com-
ponent parts.
in 1960 the precursor to the mini- N

computer, DeC’s PDP-1, sold for 
$120 000. Fifty of these computers 
were built and they included a ca-
thodic ray tube graphic display and 
required only one operator.
in 1967 hewlett-Packard entered the  N

general purpose computer market 
with its hP-2115 for computation, 
offering computational power for-
merly only found in much larger 
computers. This computer supported 
a variety of languages such as BaSiC 
and ForTran.
By 1977 the first personal computers  N

were released.
in 1981 iBm introduced its PC using  N

microsoft’s DoS operating system.
iBm introduced a PS/2 machine in  N

1987, which made a 3½-inch floppy 

Text Elsabé Kearsley 
elsabe.kearsley@up.ac.za
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disk drive, video graphics and the use 
of a mouse with a PC, standard for the 
first time.
With the evolution of the internet,  N

personal computers have become as 
common as the television and the tele- 
phone in the household.

The development of mobile telephones 
shows a similar timeline:

in 1876 alexander Graham Bell made  N

the first telephone call.
The first commercial telephone calls in  N

the UK were made in 1912.
1985 saw the development of shoulder  N

phones which operated with more than 
20 kg worth of batteries.
The first Global Standard for mobile  N

(GSm) all-digital network was 
launched in 1993.
The first text message was sent in 1992  N

and the Short message Service (SmS) 
was launched in 1994.
in 1998 more mobile phones were  N

sold worldwide than cars and PCs 
combined.
on new Year’s day 2004 a record  N

number of 111 million text messages 
were sent.
Today we have picture phones, multi- N

media messages and 3G handsets. 
These dates prove that today there are still 
many mature engineers in the workplace 
who studied and started their careers 
using log-tables and slide rules. These 
engineers now have to act as mentors for 
young people who grew up in a society 
where PCs and mobile phones have be-
come an undisputed part of life. 

information is available instantly 
and constantly via internet access. The 
disadvantage is ‘information overload’. i 
believe that a large part of the changing 
environment around us as civil engi-
neering professionals has to do with 
increased access to information and how 

to deal with it in a professional manner.
The dramatic changes and improve-

ments brought about by the development 
of modern telecommunications and 
computer technology are a direct result 
of significant investment in research and 
development over an extended period of 
time. it is interesting to note that, for both 
computers and mobile phones, years of 
research were required between the initial 
development of the idea and the large-
scale market acceptance of the concept. 

South african engineers are highly 
rated internationally and many problems 
have been solved through the creativity 
of locally trained experts. South africa 
undertakes about 0,5% of global research. 
The national research and Development 
Strategy, published in 2002, aims at 
strengthening our connectedness to 
global research networks and to ensure 
that we develop networks and centres of 
excellence in the SaDC (Southern african 
Development Community) and across the 
continent. in addition, we need to ensure 
that we properly protect our intellectual 
property and indigenous knowledge. This 
will require new partnerships and new 
commitments from the science, engi-
neering and technology community. To 
date the civil engineering community has 
been very slow at investing in research, 
and the time is ripe for the industry as a 
whole to develop a collective approach to 
support research and development. 

PROFILE OF CIVIL ENGINEERING –  
THE HUMAN TOUCH
it is impossible for a modern civilisation 
to exist without civil engineering, yet we 
as professionals in the field have problems 
convincing the society we work in of the 
importance of employing engineering pro-
fessionals to execute technical functions.

every decision-maker should be aware 
of the fact that clean water and sanitation, 
which is a fundamental requirement for 
healthy communities, can only be deliv-
ered as a result of the efforts of civil engi-
neering professionals. Prof harry Seftel, 
prominent Professor of medicine, stated: 
“During the first half of the 20th century 
the life span doubled in the western world. 
The doubling had little to do with the ef-
forts of the medical profession. The striking 
increase was mostly due to engineers whose 
technology produced a vast improvement in 
environmental and social hygiene.”  

Likewise structural engineering makes 
it possible to erect safe, durable and strong 

shelters, and transportation engineering 
is required to move people and products. 
Thabo mbeki in his State of the nation 
address in February 2008, stated that 
improving the quality of life of all South 
africans is the centre of the economic pro-
grammes of the government. These pro-
grammes include the massive investment 
in infrastructure that we are currently ex-
periencing. We as civil engineering profes-
sionals have to ensure that investment in 
infrastructure remains a priority. Constant 
political changes and regular elections 
mean that political decision-makers also 
change, and we should not underestimate 
the importance of constant communica-
tion with decision-makers.

if i think back to why i studied civil 
engineering, my main motivation was 
that i was good at mathematics and sci-
ence, and that i did not want to work with 
people. This is still today to a large extent 
the thinking of pupils who are considering 
a career in civil engineering. however, the 
daily work of a civil engineering practi-
tioner is for people and it should always be 
about people. Should we not therefore be 
marketing civil engineering more as being 
about people, saving lives and improving 
the quality of life of communities by pro-
viding suitable infrastructure? 

as civil engineering professionals we 
should see it as our privilege to use the 
knowledge we acquired through tertiary 
education to serve society. We are the 
custodians of modern civilisation and 
it is our responsibility to look after and 
maintain society. 

GUIDING THE ENGINEERING 
PROFESSIONALS OF OUR FUTURE
it is with growing frustration that i see 
how the future options of today’s youth 
are being limited by a complete lack of 
appropriate and informed career gui- 
dance. Parents trust school teachers to 
give advice that would be in the best in-
terest of the pupils, yet schools are trying 
to improve their pass rates by advising 
learners to avoid taking so-called difficult 
subjects such as mathematics and science. 

To me it is a matter of great concern 
that the Department of education an-
nounced in 2008 that the third mathematics 
paper (covering geometry and trigonometry 
that one would need for an engineering 
education) was not compulsory for the final 
country-wide school exam at the end of 
2008. as this paper also happened to be the 
last on the exam timetable, the majority of 

It is impossible for a modern 
civilisation to exist without civil 

engineering, yet we as professionals 
in the field have problems 

convincing the society we work in 
of the importance of employing 

engineering professionals to 
execute technical functions

–



Civil Engineering | March 2009 5

Grade 12 pupils decided not to write this 
paper. many schools did not cover this work 
and pupils were instructed to find private 
tutoring if they wanted to write the paper.  

Urgent intervention is required and we 
as engineering professionals are the only 
people who can speak up to ensure that 
our school system does not make it impos-
sible to train the engineering professionals 
this country needs for the future. 

SaiCe has around 8 000 members and 
if all of us get involved with the schools 
in our communities we can make a dif-
ference. one of several excellent tools at 
our disposal is the civil engineering career 
DvD, The road to your future, that was 
produced by SaFCeC (Sa Federation of 
Civil engineering Contractors) and SaiCe.

A LOOK AT SAICE HISTORY
To know where you are going, you often 
have to look at where you come from. on 
14 January 1903 the Cape Society of Civil 
engineers was established. The name of 
the society changed a few times until it 
eventually became the South african 
institution of Civil engineering when it 
merged with the South african institute 
of Civil engineering Technicians and 
Technologists in 1994. The merger brought 
together the different members of the civil 
engineering profession, clearly stating that 
engineers, technologists and technicians 
are all members of, and have specific roles 
to play, in the professional team. 

in his presidential address in 1995, 
Dr Bingle Kruger stated that, as civil 

engineering professionals we must “adopt 
the role of leaders in both technical and 
non-technical fields, determining top-level 
policy and actively managing the course 
of the future in full cooperation with all 
the relevant individuals and groups that 
constitute our society”. he stated further 
that “ leadership is the art of influencing 
people to do the right thing”. i believe that 
the role of SaiCe in 2009 is to influence 
not only individuals, but also government 
structures, to ensure that the best solu-
tions to improve the quality of life for all 
South africans are found.

in 2000 a strategic plan, Supporting 
Development in South Africa, was pub-
lished by SaiCe. SaiCe’s mission and 
goals then were to advance professional 
knowledge and improve the practice of 
civil engineering. The mission and goals 
are still valid in 2009 and SaiCe should 
continue striving to achieve these to en-
sure that our institution remains relevant.

ENGINEERING OUR FUTURE
Trueman Goba, in his presidential address 
of 2002, made a plea for increased volun-
teerism in SaiCe. as a voluntary associa-
tion our future depends on our members 
contributing their time end expertise.

SaiCe is successfully transforming 
its membership profile, as can be seen 
in graphs 1 and 2. There is a significant 
growth in young and student members. 
The numbers for female and black mem-
bers still need to increase substantially, 
but the upward trend is visible already. 
The challenge faced by SaiCe is getting 
these members involved. in particular 
we will have to address the aspirations, 
perceptions and needs of younger mem-
bers for them to positively experience the 
benefits of SaiCe membership. 

it is encouraging that students are 
now again becoming involved in SaiCe 
activities and a number of Student 
Chapters have been re-established 

SAICE membership by age – Oct 2008  

AG
E

Students Associates Members Fellows/Honorary Retired Foreign Members

SAICE membership by race and gender – Oct 2008

African
Asian

Coloured
White

Male

Female

It is encouraging that students are now 
again becoming involved in SAICE 
activities and a number of Student 
Chapters have been re-established 
recently. However, SAICE needs a plan 
to ensure that these Chapters are 
sustainable in view of varied student 
involvement annually

–
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recently. however, SaiCe needs a 
plan to ensure that these Chapters are 
sustainable in view of varied student 
involvement annually. 

in her presidential address of 
2007, Sarah Buck of the institution of 
Structural engineers (UK), stated that 
it is necessary to attract, support and 
enthuse people to ensure that they 
remain members of an institution. i 
believe that this is also true for keeping 
people in a profession.

Civil engineering is currently ex-
periencing a boom as we have not seen 
before in South africa and we have been 
able to attract record numbers of young 
people into the profession. To keep young 
people interested, we as experienced 
professionals must support them in their 
careers. The first step in supporting 
a young person in a career is proper 
mentorship. many young graduates have 
been frustrated by the lack of training 
opportunities during their studies and 
immediately after graduating. 

The majority of experienced civil 
engineering professionals are in their 
late fifties and older. SaiCe is cur-
rently harnessing their expertise to 
transfer skills to the younger generation 
while these older professionals are still 
actively involved in civil engineering, 
through the SaiCe Section 21 company 
called Civils masakheni.

our rapidly changing environ-
ment also necessitates that engineering 
professionals remain abreast of new 
developments. The engineering Council 
of South africa (eCSa) therefore re-
quires compulsory periodic renewal of 
registration every five years, for which 
regular attendance of Continuing 
Professional Development (CPD) 
courses is a prerequisite. SaiCe has 
been actively involved with offering 
CPD courses, at a beneficial rate for 
SaiCe members.

ROLE OF VOLUNTARY ASSOCIATIONS
During 2008 there were many heated 
discussions about the proposed legisla-
tion that would mandate the Council 
for the Built environment to handle the 
professional registration of all built envi-

ronment professionals. at this stage the 
minister of Public Works has stated that 
further consultation will take place before 
the legislation is tabled again. During 
this process the SaiCe membership 
involvement reached an all-time high. it 
was very exciting to see how passionate 
civil engineering professionals are about 
our professional status, and about how it 
is achieved and maintained. it was clear 
that SaiCe members were prepared 
to stand up for what we believe in, and 
many people were prepared to volunteer 
resources to ensure that the long-term 
interests of our profession are served. 

We at SaiCe need to evaluate the cur-
rent situation and decide where we want 
to go. as a voluntary association, SaiCe 
has always supported eCSa by nomi-
nating people to partake in the eCSa 
committee structure that has evolved 
during the last 40 years. many good pro- 
cesses and procedures have been devel-
oped over time and it would be cata-
strophic to just discontinue the current 
process of professional registration. 

it is, however, essential to critically 
evaluate the current procedures to 
ensure that the shortfalls and prob-
lems in the system are addressed and 
that the system is improved to ensure 
that all professionals working in the 
built environment are appropriately 
trained and experienced to execute the 
work they are employed to do, without 
putting public health and safety at risk. 
it is time that we as an engineering 
industry stand up and work together to 
ensure that we have an inclusive reg-
istration system without unnecessary 
barriers to entry. it is only by engaging 
all the role players that we will be able 
to move forward.

it is our duty as civil engineering 
professionals to be passionate about 
what we do. Currently almost everybody 
working in the civil engineering field 
earns decent salaries and has enough 
work, yet as a profession we have not 
moved on sufficiently to face the fol-
lowing new challenges: 

Poverty alleviation N

reducing our carbon footprint N

addressing corruption in the engi- N

neering and construction industry 
Dealing with the effects of climate  N

change 
Dealing with modern materials and  N

trends in the construction industry, in a 
developing country 
as a profession investing more in re- N

search and development 
Putting the benefits of globalisation  N

to good use for the civil engineering 
profession 

With the above challenges in mind, and 
to ensure that SaiCe remains relevant, 
the executive under the leadership of ali 
naidu, elected president for 2010, is cur-
rently looking at a vision for 2020.

Considering the age profile of our 
members, we at SaiCe will have to find 
ways to actively engage our young mem-
bers. The pool of people currently volun-
teering their time is just not big enough 
for SaiCe to make the impact it is capable 
of making. recent interventions proved 
that it is possible to change our future by 
speaking up as a group.

With 8 000 members SaiCe is 
financially viable and no longer in the 
fight for survival experienced by many 
smaller voluntary associations, both 
locally and in the rest of africa. is it not 
time for us to set up a network where 
we can assist groups such as the civil 
engineering institutions in the rest of 
africa, providing a professional service 
to their members?

CONCLUSION
i agree with allyson Lawless, SaiCe 
president of 2000, that we Can make a 
difference. every one of us has to ensure 
that our profession has the status it de-
serves. as civil engineering practitioners 
we need to promote our profession by 
ensuring that all decision-makers know 
exactly what the extent of the contri-
bution of civil engineering is in any 
modern civilisation. every civil engineer, 
technologist and technician should be 
encouraged to become actively involved 
in SaiCe to ensure that SaiCe speaks 
on behalf of all civil engineering profes-
sionals in South africa. We as civil engi-
neering professionals have to engineer a 
better future for everybody living in our 
beautiful country now and in the future!

Note
The full address is available at:
http://www.civils.org.za/Portals/0/pdf/pa/
pa-ek-2009.pdf 

Civil engineering is currently experiencing a boom as we have 
not seen before in South Africa and we have been able to attract 

record numbers of young people into the profession
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S T R U C T U R A L

Newsletter from the JSD

Text Spencer Erling 
Chairman JSD 
spencer@saisc.co.za 

CENTENARY YEAR OF THE INSTITUTION OF 
STRUCTURAL ENGINEERS (IStructE)
The year 2008 saw the iStructe cele- 
brating its centenary. The Joint 
Structural Division of SaiCe and 
iStructe (JSD) joined in these celebra-
tions in South africa.

The annual banquet has been the 
JSD’s premier social event for many 
years. The 2008 function was extra 
special, though, as our guests of honour 
were the 2008 president of iStructe, 
Sarah Buck, and the Chief executive, 
Keith eaton (since retired), and their 
spouses. other viPs who joined us were 
representatives of the american Society 
of Civil engineers, SaiCe’s president 
Johan de Koker and ronnie Khoza 
from the CiDB (Construction industry 
Development Board).

one of the highlights of the iStructe 
presidential visit was a breakfast hosted 
by the CiDB to celebrate women in con-
struction. ron Watermeyer did sterling 
work to get Sarah invited where she 
shared the guest of honour role with 
erstwhile minister of Public Works, Thoko 
Didiza. accompanying Sarah, delight-
fully describing himself as the first lady, 
was her husband Geoff. Sarah’s inspiring 
speech on the difficulties she had faced 

in building her career “in a man’s world” 
had all the ladies involved in construction 
eating out of her hand. 

in addition to their stay in 
Johannesburg, the iStructe party also 
visited Durban and Cape Town. The presi-
dential visit once again highlighted the 
importance of these visits to ensure good 
communication between London and 
South africa – virtually every committee 
member had the opportunity to spend 
some quality time in discussions with 
Sarah and Keith.

Sarah also visited four of our univer-
sities where she addressed senior civil 
engineering students and staff, which i 
am sure enthused the students to join 
iStructe. 

JSD CHAIRMAN APPOINTED TO  
THE IStructE COUNCIL
Since Sarah Buck’s visit to South africa, 
the iStructe executive Board and Council 
decided that iStructe division chairmen 
should be invited to join Council. in my 
capacity as JSD chairman i therefore at-
tended the Council meeting of 8 January 
2009 in London. There is absolutely no 
doubt that this concept will improve 
communication and cooperation between 
London and the JSD.

amongst the issues requiring re-
porting back from that Council meeting 
are the following:

The expected recession in the UK will  N

have a profound influence on the fi-
nances available to the institution, re-
sulting in a much tightened budget for 
2009. This includes cancellation of the 
may meetings and dinners for which 
all division chairmen, secretaries and 
spouses would have been brought to 
London. The expected saving is about 
£125 000.
The new institution logo, reflected at  N

the top of this newsletter, has been 
launched (the Lion King is dead!). 
The institution’s new website went  N

live on Thursday evening 8 January. 
navigation around the new site will be 
much more user-friendly. it is expected, 
though, that transfer of all the informa-
tion to the new website will only be 
completed by the end of 2010.
The new president, Graham owens,  N

who is an old and good friend of South 
africa, was inducted. he and his wife 
margaret have visited on many occa-
sions. Sadly we are not on his list of 
countries planned for visits this year.
a new Ceo, martin Powell, was ap- N

pointed and took up his post towards 



the end of February. martin was head of 
the Concrete institute in the UK. rob 
Young, previous JSD chairman, and i 
had the opportunity to meet martin 
and his wife at Graham owens’s inau-
guration dinner. i have no doubt he will 
rapidly fill Keith eaton’s shoes – he has 
many fresh ideas and i am sure he will 
soon become a good friend of the JSD.
The institution is increasingly be- N

coming aware that it is an international 
organisation, based in the UK, which is 
partly why division chairmen have been 
invited to join Council. This outlook 
should benefit the non-UK membership 
in future.
every division was asked to provide one  N

member to serve on the institution’s 
Standing Committee on Implementation 
of Eurocodes. i will be fulfilling that 
function on behalf of the JSD, as a 
corresponding member. This should 
ensure that we remain updated about 
developments at the institution in this 
regard. The relevant findings will be 
forwarded to the interested ‘material’ 
working groups. 

THE JSD TUESDAY AFTERNOON 
TECHNICAL TALKS
For a while now, we have held a tech-
nical talk at the Johannesburg War 
museum on every third Tuesday after-
noon of the month. although the talks 
offer 0,15 CPD points to attendees, i 
truly believe that people who do make 
the effort to attend are not only mo-
tivated by these points. Between 60 
and 90 interested structural engineers 
regularly attend. The January talk was 
by roger Westbrook from the UK. he 
spoke about some famous (and not so 
famous) failures. 

We look forward to more new faces 
at this year’s talks. John Duncan is 
doing a wonderful job organising the 
talks. Please contact him if you have any 
suggestions for topics or speakers  
(john.duncan@xsteel.co.za). This does not 
mean that you will necessarily become 
the ‘volunteer’ to talk on that subject!

i am very happy to inform you that 
something similar to the Tuesday lec-
tures are in the pipeline for the Pretoria 
area. We hope the idea will soon 
spread to other centres as well. The 
small charge levied for attendance has 
resulted in this feature now being self-
supporting, and in fact brings a small 
profit to the JSD finances.

PROFESSIONAL STATUS AND RELATIONS 
WITH SAICE GOVERNANCE
in my last newsletter i reported that “I 
am truly delighted to be able to inform 
you that after years of disagreement and 
resistance from both SAICE and ECSA we 
are at last now all working towards the 
same goal…..”

The aim of achieving “goal congruence” 
has been further cemented by the SaiCe 
executive Board (eB) and office Bearers. 
Both JSD and JCD (Joint Civils Division) 
chairmen (mike Lomas for JCD) were 
invited by the SaiCe office Bearers with 
a view to putting an end to the ‘them and 
us’ relationship that had developed over 
the years due to poor communication. 
mike and i have also been invited to attend 
the eB meetings. i am positive this will 
improve our relationship with the SaiCe 
governance structures and eliminate any 
future misunderstandings. Through this 
move we will be more involved in strategy 
issues that affect SaiCe.

The important work of getting a code 
of practice written is under way. rob Young 
is still chairman of the drafting committee 
of the Structural Code of Practice through 
the auspices of eCSa (engineering Council 
of South africa). The first draft was pre-
sented to eCSa and is now back with the 
committee. Two codes of practice, one for 
structural and one for geotechnical, are 
in development and may be the forerun-
ners for similar codes of practice for other 
specialist fields within engineering. Work 
on formatting, chapters, etc, is complete, 
ensuring that all codes of practice in future 
will have a similar format.

We are confident that some form 
of accreditation to prove competence 
will evolve in due course, although it is 
possible that this could still prove prob-
lematic. in the addendum of the draft 
proposal there is a check list of items that 
still need some debate and finalisation. as 
previously reported, i truly believe that 
once the process is completed our efforts 
will go a long way to uplift our structural 
engineering profession to levels com-
mensurate with the risks we take and the 
life-preserving role we play. 

The importance of such a document 
has been emphasised by the collapse of 
the office building under construction in 
roodepoort last year. The Department of 
Labour called for a crisis meeting relating to 
safety issues, both from the safe structure 
point of view, and the safe construction 
and wellbeing of workers. Three members 

of the JSD committee attended the crisis 
meeting and were represented at each of the 
three discussion groups. We took advantage 
of this event to offer our services to the 
minister of Labour to help facilitate struc-
tural safety in the construction process. 
Watch this space for further developments.

FUTURE OF THE PROFESSIONAL COUNCILS
The new minister in the Department of 
Public Works has withdrawn the proposed 
Sa Council for the Built environment 
legislation. at this stage the future of the 
draft legislation is not clear, although the 
minister has implemented a thorough con-
sultation process with all concerned. in the 
case of eCSa, a task group has been con-
vened to deal with the process and to pro-
vide information and input to the minister. 
The JSD committee feels there are some 
aspects of the legislation proposals that 
have merit and we will endeavor to ensure 
that these concepts are considered. 

THE JSD EUROCODES SUMMIT
Following the eurocodes summit at the 
beginning of 2008, the concrete materials 
group has commenced their detailed de-
liberations into adopting the eurocodes. 
The drafting committee of the updated 
loading code has taken a road show around 
the country to explain the proposed new 
loading code to practicing engineers. These 
‘early warning’ sessions have empowered 
those who did attend to be in a position 
to comment sensibly when the draft code 
is issued for comment by SanS. The new 
lines of communication to the iStructe 
standing committee will also benefit the 
code development committees.

JSD FINANCES
We are delighted to inform you that, fol-
lowing tremendous financial support in 
the form of sponsorships from the compa-
nies listed in Table 1, JSD finances are in 
good shape.
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Table 1 Sponsors 

TWP main sponsor

Arup Gold

C&CI Gold

FFS Refiners Gold

Jones & Wagener Gold

Rosnovanu Associates Gold

SAISC Gold

Lategan Bouwer Silver

Semane Silver
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IABSE publications archive now online
The entire publications archive of the 
International Association for Bridge and 
Structural Engineering (IABSE) has been 
scanned and is available free on the internet. 

The association is currently celebrating its 80th 
anniversary and has over the years built up an 
invaluable collection of articles. The full text of 
each article was digitised using advanced op-

tical character recognition technology (OCR). 
This allows for full text searches in the body of 
the articles and not only in titles and abstracts. 

www.iabse.org/publications/archive 

We are no longer so dependent on 
financial support from London. We have 
therefore been able to fund the develop-
ment of the Brick and mortar Code up-
date, as well as the Timber Code (neither 
of which gets financial support from other 
bodies). We also still support universities 
with various prizes. 

THE WAY FORWARD
We believe that it is important to con-
tinue developing measures that will 
increase membership of the iStructe. 
application for membership involves 

the writing of the Part 2 and/or Part 3 
exams. The JSD is very aware that we 
will have to make it possible for South 
african candidates to obtain the training 
and instruction that UK-based engineers 
receive to help them in their preparation 
for these exams.

There is also a move to reach out more 
to young people and, following on the 
initiative started by Sarah Buck of en-
rolling student members into the iStructe 
(at no charge), the JSD committee intends 
starting a young engineer/persons group. 
Prof elsabé Kearsley (SaiCe president for 

2009) also made this one of her goals for 
2009. Clearly there is room for coopera-
tion in this regard. This will undoubtedly 
be one of the JSD committee’s important 
tasks for this year.

Please be reminded that the JSD 
represents you. if there are any issues 
about our profession, the matters we are 
handling, or for that matter not han-
dling, we would love to hear from you. 
You are most welcome to attend any of 
our meetings. Feel free to contact me or 
Steve mackie (stevemackie@icon.co.za) 
in this regard. 
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Steel Awards 2008 –  
a year of records

The records started with the 
greatest number of entries that 

the Southern African Institute of 
Steel Construction (SAISC) had ever 

received – about 60% more. This 
meant a far more difficult judging 

process, especially in light of the 
fact that, despite the exceptionally 
high quality of entries, no obvious 
winner jumped out at the judges 

as has often happened before

THE RESIDENTIAL CATEGORY
records were set also within categories, 
with no less than twelve residential 
category entries using hot rolled 
steel. This category was the one that 
presented the judges with the biggest 
problems. Judges had to compare hugely 
different approaches to arrive at the 
category winner (which incidentally 
came desperately close to being the 
overall winner).

For example, a unique, almost ex-
perimental/innovative house in Grabouw 
created such an ambience that our judges 
just did not want to leave the house. one 
of the exciting innovative structural ele-
ments was a complete sliding wall to an 
upper home office room. 

Text Spencer Erling 
Education Director SAISC 

spencer@saisc.co.za 

1  The exquisitely laser-cut steel sliding 

screens of the Vaal River Pavilion – winner of the 

Residential Category)

1
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on the other hand, the category 
winner situated on the banks of a vaal 
river tributary near Sasol, was a mini-
malist design, both architecturally and 
structurally, that set out to create the 
illusion of being outside even when 
being indoors.

how could a garden pavilion be 
conceived with such detail and compel-
ling interest without the use of steelwork 
proportioned so gracefully and combined 
with an amazing juxtaposition of engi-
neering and architectural expertise?

Unstable soil conditions called for 
steel piles in the foundations. over this 
a ladder system of h-section beams was 

used. From steel columns, transverse 
beams support the longitudinal girders 
which run the full length of the build-
ings. These were carefully placed with 
webs horizontal. This allows the door 
track to be tucked away neatly and the 
upper used as a gutter.

Glass walls on both sides, developed 
into one long unit and electronically 
controlled to slide the full length, create 
the illusion of being outside with a light-
weight roof over.

To add to the elegance, twelve steel 
sliding screens, exquisitely laser-cut, 
provide privacy for the sleeping block, 
as well as artistic interest. The dining 

room table again demonstrates that 
steel plate with laser-cut artistic pat-
terns is a sculpture of immense interest 
in its own right. The impeccable atten-
tion to detail in this design using steel 
sections has provided a place of infinite 
serenity and tranquility. a holiday and 
weekend retreat par excellence.

LIGHT STEEL FRAME BUILDING CATEGORY
This category provided another ‘first’ 
in that this was the first time that Steel 
awards has made an award to a light 
steel frame building structure. This 
form of construction has evolved from 
an idea in the minds and hearts of a few 
daring contractors who invested in the 
software and equipment, resulting in 
the start of a whole new industry in just 
over thirty months. 

The industry has a specification which 
is soon to be published by SanS, and it 
has won acceptance from the nhBrC, the 
banks and insurance companies. in the 
last year it has used 12 000 tons of steel. 
an amazing growth path, indeed.

The ten entries in this category 
varied from the most up-market homes 
on the banks of the vaal Dam, to high 
quality finished homes, to good quality 
middle class homes, to a training insti-
tute in hermanus where the students 
did a lot of the cladding work, to a 
project of some 29 00 house roofs in 
olievenhoutbosch. 

The wide variety of entries displayed 
all the benefits of this system of con-
struction, but especially the quality of 
construction, the speed, the insulative 
benefits, the small quantity of waste 
generated and thus limiting site clean-up 
to the minimum, as well as how effective 
the system is for sites with poor lines of 
communication far from the availability 
of normal building materials.

2  The completed show house of Antigua Estate 

residential development in Amanzimtoti – winner 

of the Light Steel Frame Building Category
3  A section of the roof interior of Turbine 

Square, the stunning result after converting a 

power station from the 1930s into an A-grade 

office block, situated in Newtown, Johannesburg 

– winner of the Architectural Structures Category
4  Steel construction bridge made of heavy 

latticed girders at the OR Tambo Airport 

extension – winner of the Engineering and 

Bridge Structures Category
5  Close-up of heavy latticed girders at the OR 

Tambo Airport extension 

2

3
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Built in a development called antigua 
Bay in amanzimtoti, the winner best dis-
played the advantages of this system. 

THE ARCHITECTURAL  
STRUCTURES CATEGORY
This was the category that attracted the 
most entries, an indication of the im-
portance of structural steel in the life of 
modern architects and their projects. 

once again there was a great variety 
of entries, from the highly controversial 
FnB/Wesbank building in Fairlands 
which, whether you do or do not like the 
boldness of the colour scheme, was one 
of the important entries in this category. 
in the midst of this entry were two spec-
tacular small components – a magnificent 
tubular steel framed canopy over the 
entrance to the complex, as well as a series 
of spiral steel staircases comprising a com-
bined stair stringer cum balustrade made 
from 10 mm thick plates. The canopy is 
a classic example of how the latest tube 
end cutting and development machinery 
imported into South africa enables the 
manufacture of such a complex structure 
with a minimum of fuss and a maximum 
of quality and appearance.

Whilst on the subject of staircases, 
it is hard to imagine a spiral staircase 
without hangars or a structural stair 
stringer. Steel awards had just such an 

entry. how was it made structurally 
stable? The answer is – very thick (20 mm 
plate) treads and risers welded together.

The winner in this category was 
Turbine Square. The brief here was to 
convert a power station building from the 
1930s and add to it to create a 21st century 
a-grade office block. The result is certainly 
spectacular. many of the original (riveted) 
steel construction power station compo-
nents have been retained in the mall area 
for all to see (just cleaned up, not even 
repainted). even the coal storage bunkers!

The extension was sympathetically 
designed to marry the old with the new, 
especially in the atrium area where the 
roof light support structure was fabri-
cated from battened members in keeping 
with old methods of construction.

THE ENGINEERING AND BRIDGE 
STRUCTURES CATEGORY 
This category differed from the architec-
tural section in that engineering played a 
critical role in the construction.

The category winner was a bridge 
system built at the or Tambo airport 
extension. The airport construction 
originally started in the 1950s. a deci-
sion at the time to ‘slope the buildings’ 
from a high level at the south end to a 
low point in the north has affected every 
extension since then with the complica-

tion of accommodating the slope. The 
latest ‘complication’ was how to make 
the upper level roadway accommodate 
the new departures level at the central 
terminal building, plus linking it to the 
existing international departures and 
domestic departures.

The solution was steel construction 
bridges made of heavy latticed girders. That 
probably was the easy part of the project. 
The actual construction above the existing 
concrete construction road bridges had to 
take place keeping the existing (albeit nar-
rowed) road traffic flows operating while 
building the new bridges at the same time.

This was successfully achieved by 
building approximately half the new system 
(by width) first whilst the traffic used the 
old system (half of it). once the new first 
half system was opened the second half of 
the new system was added. Clearly there 
were some critical site welds required. high 
quality welds based on specially prepared 
weld procedures executed by properly 
trained and qualified welders gave the ex-
tremely high quality of welds required. Yes, 

4

5
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high quality site welds are possible, but they 
must be approached correctly.

THE MINING AND INDUSTRIAL CATEGORY
This category received many entries. 
mining beneficiation projects are the bread 
and butter for many of the players in our 
industry. They are large projects – complex, 
once-off, specialised, and tailor-made for 
the application – usually built at breakneck 
speed requiring the full cooperation of the 
large team of players. The South african 
industry has become specialists at doing 
these projects.

Sadly they just do not seem to have the 
‘wow factor’ that will result in a steel award. 
This year was no different to previous years 
where we had a good crop of such entries.

But this category did yield an obvious 
winner in the form of an ash handling 
system built on top of an existing ash 
dump at the majuba power station. 
The original method of dumping was 
by means of dump trucks riding up the 
dump. This was dangerous (with the pos-
sibility of the trucks going over the edge), 
dirty and dusty, slippery when wet, and 
above all very expensive. a modern con-
veyor system with movable conveyors and 
stacking machines was the answer. 

Superb all-round mechanical and struc-
tural engineering was needed to accom-
modate the undulations that such conveyors 
and machines have to deal with as the dump 
increases in height. Thyssen Krupp showed 
their expertise in the field on this project, 
not only in the quality of the end product, 
but also by producing an eye-catching 
superb entry document that left the judges 
with no doubt that this project displayed 
quality in every aspect. Superb welding was 
at the core of achieving the high quality 
steel work used for the project.

SPECIAL AWARD FOR  
TECHNICAL EXCELLENCE
When judges see it they recognise technical 
excellence. So when the timeball project 
entry arrived it was obvious that this was 
a project that exudes technical expertise 
leaving them with only one question – how 
to award it with recognition. So they created 
a special category to meet this end.

What technical excellence did they 
recognise?

historical interest: Timeball clocks date  N

back to when the timeball structure, 
located near a port, was used to indi-
cate to mariners an exact time for them 
to set their chronometers to.

7

6
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10

architectural interest: the Point area in  N

Durban has undergone a massive upgrade 
and redevelopment. The timeball struc-
ture has become a point of focal interest.
Structural design:  N

  Taking into account how the wind 
conditions and high wind speeds of 
Durban could affect the structure and 
how to make the structure accommo-
date these without great expense. The 
introduction of the (red) wind shed-
ding rings, identified by Linda ness 
Consultants in conjunction with arup 
in Durban, using the services of arup 
UK to do the wind investigation.
  Limiting of deflection using pre-
tensioned macalloy bars strategically 
placed, the tensioning being done 
using sophisticated equipment hired 
and imported just for the purpose.

Corrosion protection: a special Denso  N

system was employed.
Fabrication: Welding to inordinately  N

high standards of execution, and non-
destructively tested, was basic to the 
success of the structure.
erection: The structure was fully as- N

sembled and lifted in two pieces.
Despite the project not being many tons 
of steel, it is a wonderful example of just 
how well South african engineers and 
contractors can perform when called 
upon to do so.

OVERALL WINNER AND  
TUBULAR CATEGORY WINNER
another ‘first’ for the Steel awards – the 
first time an award goes to a previously 
disadvantaged area, in this case Soweto.

The winning project is the maponya 
mall. on arrival at the main entrance the 
shopper is bowled over by the amazing 
tubular steelwork that greets him. The 
more technically minded begin to wonder 
whether this is an architectural feature, a 
curved truss, or a column. The answer is 
simple – it is all three! and when entering 
the side entrances (the so-called clapping 
hands), clean lined tubular construction is 
visible through the roof lights, adding to 
the attractiveness of these entrances. 

once inside the mall one experiences 
something new and special which differ-
entiates maponya from the run of the mill 
suburban mall:

it is light and airy. N

There are many roof lights and lots of  N

exposed steel.
it has all the shops you would expect to  N

find in a mall.
it has tubular tree-like structures that  N

support the enormous mall roof, which 
has all of its steelwork exposed, leaving 
you in no doubt about how competently 
this structure is being supported.

a truly remarkable overall winner  
for 2008! 

6  The timeball clock in the Point area, Durban, 

received a Special Award for Technical Excellence
7  The movable ash disposal system built 

on top of an existing ash dump at the Majuba 

power station – winner of the Mining and 

Industrial Category
8  Maponya Mall, the first up-market mega 

shopping mall in Soweto – winner of the Tubular 

Category and also Overall Winner 
9  Maponya Mall – magnificent tubular 

steelwork at the main entrance to the mall
10  Maponya Mall – one of the ‘clapping hands’ 

side entrances 

8

9
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Text Prof JA Wum 
janw@sun.ac.za 

Prof GPAG van Zijl 
gvanzijl@sun.ac.za 

Dr WP Boshoff 
bboshoff@sun.ac.za

Research programme on  
concrete materials and structures
Institute of Structural Engineering (ISE) – Stellenbosch University 
INTRODUCTION
There is a general need for industry to 
be informed about research carried out 
at academic institutions. This article 
therefore presents some of the research 
projects in structural engineering at 
Stellenbosch University.

Some of the research projects on 
concrete materials and behaviour of 
structures at the institute of Structural 
engineering (iSe) at Stellenbosch 
University are reflected in projects 
performed in the final undergraduate 
academic year. very often these under-
graduate research projects serve as initial 
investigations or as stimuli for research 
projects developed at post-graduate level. 
The undergraduate research projects are 
performed during the final semester of 
the undergraduate curriculum over a 
period of 280 hours. The projects must be 
of an investigative nature and must reflect 
the ability of students to work independ-
ently.

The final semester 2008 projects ad-
dressed the following topics on concrete 
materials, design and behaviour:

investigations into a pedestrian bridge  N

using advanced materials
fibre reinforced concrete N

design of structural concrete N

design of concrete water retaining  N

structures
design of structures for seismic and  N

dynamic loads

These undergraduate projects serve as 
probes for further, deeper investigations, 
as well as support for parallel mSceng 
and PhD projects. Such projects con-
cluded in 2008 are:

hybrid concrete construction N

structural modelling N

in the following paragraphs a short de-
scription of the above subjects is provided. 

INVESTIGATIONS INTO A PEDESTRIAN 
BRIDGE USING ADVANCED MATERIALS
Through ongoing research in advanced 
concrete materials at the iSe, members 
have gained insight and experience in 
the mix design of advanced fibre rein-
forced concrete materials, as well as the 
characteristics and appropriate models of 
mechanical behaviour of such materials. 
in lieu of official design standards for new 
construction materials, application of 
these materials requires thorough testing 
and demonstration of its integrity, before 
being accepted by industry. This in turn 
drives initiatives to standardise the use 
of these materials. With this in mind two 
final year Beng projects were undertaken 
to design a pedestrian bridge crossing 
a local railway line in Stellenbosch. The 
responsibilities of design were split as fol-
lows: (i) conceptual design of the overall 
bearing structure and building a scale 
model, and (ii) design, manufacture and 
physical testing of full-scale prototype 
deck elements. 

hybrid Concrete Construction 
(hCC) was chosen to limit disruption 
of train services. Pre-fabricated bearing 
reinforced concrete beams (rC) were 
designed in the first project, keeping 
in mind limited on-site space for pre-
casting, handling weight and in-situ 
connection details. These two large rC 
beams span 12 m, allowing installation 
of a second railway line to the current 
single line at the envisaged site. These 
beams have an L-shaped section, pro-
viding triple functionality. it bears the 
deck elements on the lower horizontal 
section. The vertical part forms the 
parapet wall of 1,1 m and supports the 
structural steel portal frames bearing a 
corrugated steel roof. These two L-beams 
were designed to be hoisted in position 
on rC columns, which are to be built 
in-situ without disruption of train serv-
ices. Careful consideration was given to 
simple connection details between the 
in-situ columns and the pre-cast beams. 
Finite element analyses were performed 
to check structural integrity under 
static, as well as dynamic load. For the 
latter, the natural vibrational modes and 
frequencies were checked to fall outside 
reported pedestrian dynamic excitation 
frequencies both in longitudinal and 
lateral directions.

The deck elements were optimised 
with regard to Steel Fibre reinforced 
Concrete (SFrC) material volume, and 
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cost. a double T-section deck element of 
3 m span by 0,5 m width was designed. 
an SFrC mix was optimised through 
two test series of small beams. Two 
prototype T-section elements were fabri-
cated and tested by loading lead weights 
to simulate distributed load on the decks. 
The ability to bear the design load for 
ultimate limit state was verified, while 
the adherence to serviceability limit state 
requirements was verified in terms of 
deflection and crack widths. 

FIBRE REINFORCED CONCRETE 
Two final year projects were completed 
which covered Fibre reinforce Concrete 
(FrC). The first project was titled The 
impact resistance of concrete with a 
low dosage of synthetic fibres. For many 
decades researchers have shown that 
the properties of conventional concrete 
can be enhanced with the addition of a 
low dosage, less than 0,2% by volume, 
of synthetic fibres. The most common 
advantages are the reduction of plastic 

shrinkage cracking and the improvement 
of impact resistance. however, objective 
guidelines are not available for the local 
industry about using this type of FrC. it 
was confirmed in this project that adding 
a low dosage of synthetic fibres, in this 
case polyester, could increase the impact 
resistance of conventional concrete 
significantly. an impact resistance test 
was manufactured that consisted of a 
falling weight on a concrete cube and the 
number of blows before the splitting of 
the cube was recorded. if a fibre dosage of 
only 0,1% is added to concrete, the results 
show that the impact resistance can be 
increased up to the same level as a con-
crete 10 mPa stronger.

a second project was a comparative 
study between two concrete extru-
sion processes, namely a piston- and 
auger extrusion process. ShCC (Strain 
hardening Cement-based Composite) 
was used for this study. ShCC is a partic-
ular class of FrC with a particular char-
acteristic of a large tensile strain capacity 

of up to 5% with full inherent crack con-
trol. This large strain capacity has lead 
to the nickname “Bendable Concrete”. 
The effect of the different extrusion proc-
esses on the structural properties of the 
extruded elements was investigated. The 
tests showed that the different extrusion 
processes can have a significant influence 
on the orientation of the fibres in the 
element, thus influencing the structural 
performance of the elements. Further re-
search is, however, required to quantify 
the effect of the manufacturing process 
on the mechanical properties.

DESIGN OF STRUCTURAL CONCRETE 
a SaBS working group is currently inves-
tigating the possible adoption of eurocode 
en 1992-1-1 to replace the concrete de-
sign code SaBS 0100-1. an undergraduate 
investigation was carried out to determine 
the impact of such a change. This was 
done by comparing the design process for 
a concrete frame building using the two 
codes, comparing degree of design  
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difficulty and material costs. it was found 
that in most cases the use of BS en 
1992-1-1 leads to a slightly more conserva-
tive design. although the study shows that 
the design procedures of the two codes 
are very similar, en 1992-1-1 is found to 
be very general, catering for structural 
conditions across a broad range. it, how-
ever, lacks the accessibility of a general 
easy-to-use design code. To make this code 
accessible for every day use in the design 
office, design aids and concise versions of 
the code will be needed. 

in another project the use of stud 
rail connectors was investigated to 
improve the punching shear capacity 
of f lat slabs. The use of stud rails is 
common in europe and the USa, but 
has not been used extensively in South 
africa. Stud rails consist of a f lat steel 
plate onto which vertical headed studs 
are welded. These arrangements are 
placed at column locations instead of 
shear reinforcement. The advantage of 
stud rails is that slab shear capacity is 
increased without the need for cumber-
some fixing of shear reinforcement. 
Through a small experimental series 
on beam samples it was found that stud 
connectors with similar capacity to 
that of shear reinforcement bars can be 
relied upon to provide the necessary 
additional shear capacity.

SOUTH AFRICAN PRACTICE FOR 
THE DESIGN OF CONCRETE WATER 
RETAINING STRUCTURES 
Designers of water retaining structures 
in South africa make use of the British 
design code BS8007:1987 to design 
water retaining structures. This code 
will in the very near future be super-
seded by the new set of eurocodes, and 
specifically BS en 1992-3. 

The main aim of a broader 
Departmental project is the compilation 
of a South african design code for the 
design of water retaining concrete struc-
tures, taking into account South african 
practice, materials and environment.

The new eurocode en 1992-3  
relies extensively on the concrete code 
en-1992-1-1 and can therefore not stand 
on its own as a design standard. The 
possibility was investigated of using 
SaBS 0100 (concrete design) in conjunc-
tion with en 1992-3 (water retaining 
structures). The investigation included 
calculation of bending moment resist-
ance, shear resistance, crack width and 
detailing rules. it was found that the 
vast majority of items were very similar 
when comparing the eurocode and the 
South african code. SaBS 0100-1 can 
therefore to a large extent, subject to a few 
conditions, be used to support en 1992-3 
(water retaining structures).

in a related investigation the influence 
of curing on concrete mechanical proper-
ties of strength (compressive and splitting 
tensile) and stiffness (e-modulus) was 
studied in two final year projects. variables 
included three strength classes (W/B = 
0,3 and 0,45 and 0,6, resulting in 28 day 
compressive strengths of roughly 60, 40 
and 25 mPa), binder type (Cem i 42.5 
and Surebuild from the Western Cape), 
age (tests at ages 3, 7, 28 and 56 days) and 
four curing conditions. The latter were 
(i) water curing until testing age (refer-
ence case), (ii) steam curing (a particular 
heating and cooling cycle was chosen, 
about one day total duration), (iii) moist 
curing (water spray for seven days), and (iv) 
no curing. For curing methods (ii) – (iv) 
the specimens were taken onto the labora-
tory roof after the particular treatment to 
simulate exposure to the natural climatic 
environment in the Western Cape in the 
period September – october 2008. Due 
to the large number of variables, only four 
specimens were prepared per test. While 
this number is small in terms of sound 
statistical treatment, it is considered suffi-
cient to indicate trends. note that two sets 
of all specimens were prepared, to enable 
measurement of splitting tensile strength 
and compressive strength. 

a clear trend of significantly lower 
strength and stiffness with reduced curing 

1
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effort was found. This is most significant 
at relatively low ages (below 28 days). The 
data was subsequently used to derive 
mathematical models for compressive and 
tensile strength evolution of these concrete 
classes and types with time. as this set of 
parameters is not comprehensive for South 
african conditions, data of other regions, 
with the local concrete mix ingredients 
and curing practises must be generated 
in order to derive generic material models 
to be used in the South african national 
Standards for concrete materials.

DESIGN OF STRUCTURES FOR 
SEISMIC AND DYNAMIC LOADS 
it is expected that many structures in 
the Western Cape were not originally 
designed for seismic loads, or flawed con-
cepts were used from the outset.

one such configuration that is often 
encountered is structures with soft 
storeys at ground level. This basically con-
sists of buildings with columns at ground 
floor level, supporting upper storeys with 
infill masonry panels and other elements 
providing stiffer lateral resistance at the 
upper levels. Buildings also often have 
eccentric lateral force resisting systems.

a typical example building in 
Stellenbosch was investigated in an 
undergraduate project using the ex-
isting and new draft loading codes. 
Furthermore, a non-linear push over 
analysis was also applied together with 
the capacity spectrum method. The 
building consists of a soft storey at 
ground level plus three additional floors. 
it also has an eccentric lateral force 
resisting system at ground level. it was 
found that the building did not meet the 
seismic requirements when using the 

code design method, nor when the ca-
pacity spectrum method was used. 

an mSceng study investigated the 
values to be used for the behaviour factor 
in the design of reinforced concrete shear 
walls under seismic loads. The behaviour 
factor represents the ductility of the 
structure and its ability to deform whilst 
still maintaining strength under excessive 
deformation. Behaviour factors found in 
international codes differ over a broad 
range, and the study investigated the 
value to be adopted for the South african 
code. By applying the capacity spectrum 
method together with non-linear push over 
analyses, it was found that the behaviour 
factor is influenced by a number of fac-
tors, including the number of storeys in 
a building, soil stiffness, and number of 
walls. in general it was found that the cur-
rent code values may be unconservative for 
six-storey structures, but conservative for 
eight- and ten-storey structures. Further 
investigations are needed to verify the re-
sults using time history analyses. 

an undergraduate project evaluated 
a damped outrigger system as originally 
developed by arup to limit vibrations 
and sway in tall buildings. The system 
was evaluated for a specific tall building 
of which the deflection ratio under 
wind loads was unacceptable. Using the 
optimised damper size and position, 
the damping ratio of the building could 
be calculated and its dynamic response 
evaluated. it was found that for this 
particular building the damped outrigger 
system was not sufficient to decrease 
peak accelerations and displacements 
to below human perception criteria. it 
was recommended that a combination of 
both stiffening (layout) and damping be 

used to decrease the dynamic response 
of the building.

HYBRID CONCRETE CONSTRUCTION 
hybrid Concrete Construction (hCC) is 
the efficient use of pre-casting together 
with in-situ casting of concrete, both used 
in those areas of a project where it is best 
suited. in an mSceng project the concept 
of hCC in the South african market was 
investigated. a survey was done amongst 
contractors and consultants to test their 
experience, practice and perceptions of 
the role of pre-casting in construction 
projects. Furthermore, an example project 
was priced for both in-situ and pre-cast 
options. it was found that a need exists to 
provide designers and contractors with 
suitable information to consider pre-
casting as an option at an early stage of a 
project. This includes technical and finan-
cial information. Pre-casting can improve 
the speed and lower eventual project 
costs, but the industry must be suitably 
trained. Three specific topics were iden-
tified for more in-depth investigation, 
namely project management, contractual 
matters and technical issues. 

in an undergraduate project, a pre-
cast connection was tested in the labora-
tory to study the role of shear friction 
in shear transfer at a pre-cast beam to 
pre-cast column connection. The study 
was undertaken to investigate connec-
tions without corbels. This would provide 
a more aesthetically pleasing connection 

1  Student model of proposed 

pedestrian bridge
2  The ductile behaviour of Strain 

Hardening Cement-based Composite 

(SHCC), a type of fibre reinforced concrete

2
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than using corbels which is the usual way 
of connecting beams to columns. it was 
conceptually found that shear friction 
could potentially be considered to con-
tribute to shear resistance in the ultimate 
limit state, but that visible cracking could 
be present which may impact on the ser-
viceability requirements.

STRUCTURAL MODELLING
The benefit of design and analysis models to 
predict the load-deformational behaviour 
of structures or structural elements is clear. 
The iSe uses the commercially available 
finite element packages Diana, STranD7 
and aBaQUS, as well as other specialised 
software for this purpose. For new mate-
rials, such as high performance classes of 
FrC, special material models which capture 
the nonlinear material behaviour have been 
developed by the iSe in previous projects.  
The models have been implemented as 
user subroutines in Diana. a continuum 
damage-based model for Strain hardening 
Cement Composites (ShCC), and a con-
tinuum plasticity model for ShCC have 
been developed and implemented in recent 
years. another model, which captures dis-
crete separation, sliding and crushing along 
interfaces, was implemented in Diana 
by author van Zijl before joining the iSe. 
These models are available to postgraduate 
students of the iSe to study the behaviour 
of structural applications of traditional or 
new construction materials. in an mSceng 
project completed in 2008, the interface 
model was used to capture interface in-
elastic behaviour between concrete footings 
and soil in a computational study of the 
rotational rigidity of rC footings.

While computational models are 
useful for analysis of structural behav-
iour, simpler analytical models are useful 
for structural design. an meng project 
completed in 2008 postulated analytical 
methods for calculating the ultimate 
bending moment capacity of steel bar 
reinforced ShCC (r/ShCC). a model 
for calculating deflection of r/ShCC 
beams was also formulated. The models 
incorporate the characteristic nonlinear 
behaviour of ShCC. These models were 
verified against data from physical 
experiments in previous research at 
the iSe on bending of r/ShCC beams. 
however, extensive testing will follow, to 
carefully validate the models and verify 
applicability and accuracy over a broad 
range in beam size and amount of steel 
bar reinforcement. This will be done in a 
PhD project starting in 2009.
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Mnjoli Dam –  
installation of TOPS gates
BACKGROUND
mnjoli Dam (formerly Fairview Dam) 
is located on the mbuluzi river in 
Swaziland and has a capacity of 130 mm3. 
The 42 m high 1 500 m long earthfill em-
bankment was designed by Knight Piésold 
Consultants and constructed in the early 
1980s on behalf of rSSC (royal Swaziland 
Sugar Corporation) in association with 
the Government of Swaziland.

For economic reasons the design 
incorporated an unusual spillway ar-
rangement comprising a concrete-lined 
service spillway designed to carry normal 
overflow spillage and a 100 m wide un-
lined emergency spillway incorporating 
two fuse plugs each 50 m wide, both 
spillways having the same invert level. 
The design concept allowed up to 1,8 m 
of additional water to be temporarily 
retained in the dam basin before the 
first of the two fuse plugs would breech, 
thereby quickly lowering the water to the 
FSL (Full Supply Level). The second fuse 
plug was designed to breach if the water 
in the dam continued to rise to about 
2,0 m above FSL.

The concrete-lined service spillway is 
located on the left flank of the dam and is 
designed to carry flows of about 65 cumecs 
at a depth of 2,0 m, which is adequate for 
normal operating conditions. additional 
flows have to be taken by the emergency 
spillway which is located on the left flank 
behind a small ridge. The likelihood of 
the dam being full is only once in every 
thirteen years, and in practice this has only 
occurred whenever a cyclone has deposited 
its rainfall in the catchment area.

Since construction of the dam two 
cyclones have struck Swaziland and 
both have resulted in the fuse plugs 
being breeched, thereby bringing the 
emergency spillway into use. The ef-
fect on parts of the spillway channel 
downstream of the fuse plugs has been 
severe erosion, which is socially and 
environmentally unacceptable. When the 
fuse plugs break or ‘fuse’, the plug design 
allows them to unravel relatively quickly, 
and with a minimum depth of water of 
1,8 metres in the basin behind the plugs, 
the erosion on the unlined channel and 
downstream areas has been fairly severe. 

Subsequent to both the cyclones either 
one or both of the fuse plugs had to be 
reconstructed by the Government.

NEED FOR ADDITIONAL STORAGE CAPACITY
The irrigation water needs of the rSSC 
sugar estate and the adjacent smallholder 
farmers has increased over the years, 
despite rSSC utilising more efficient 
methods of irrigation.  in addition, the 
need to provide drinking water to meet 
the growing demand in Siteki town and 
surrounding communal areas has also 
increased the need for more storage in 
order to supply water during the dry 
season. The dam itself has suffered some 
loss of capacity due to siltation, and all 
these factors together meant there was 
need to store additional water from pe-
riods of high rainfall and extreme events 
such as cyclones.

PROPOSAL
in 1998 Knight Piésold were requested to 
consider ways to increase the capacity of 
the dam without affecting the upstream 
landowners. During construction of the 
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dam in the early 1980s the upstream 
landowners were advised of the 1:100 year 
flood line and instructed not to utilise the 
land below this level because of the risk of 
flooding. Using this factor and other re-
levant design limitations, Knight Piésold 
considered various options to increase the 
capacity, from the installation of normal 
mechanical gates, to hydroplus weirs, to 
automatically opening and closing ToPS 
gates. other key requirements were that 
the system should require a minimum 
of maintenance and not be operator-
dependent, due to the remote location of 
the dam. The last solution was selected 
as being the most cost-effective and ap-
propriate solution for these spillways. 
The subsequent report recommended 
installing 1,5 m high gates both in the 
service and emergency spillways, which 
would increase the storage capacity of the 
dam by 22,2 mm3 or 17%. 

AUTOMATICALLY OPENING 
AND CLOSING GATES
The ToPS gate design is based on the 
use of hydraulic forces to both automati-
cally open and close the gates, thereby 
requiring no action by an operator or the 
need for a power supply in this remote 
area of Swaziland. The gates remain 
closed whilst the dam is filling by al-
lowing water into the ballast tanks to 
balance the force of the water against 
the upstream face. once the water gets 
to a preset level above the top of a gate, 
siphons start to discharge the water from 
the gate ballast tank at a faster rate than 
the inflow into the ballast tank and the 
gate starts to float on the water and open 
gradually (see Figure 1). The greater the 
depth of water in the dam, the less water 
will be in the ballast tank and it will rise 
to float on the discharging water. The 
reverse process allows the gate to close 
as the water level in the dam basin drops 
to the new FSL. in this way a minimum 
amount of water is released down the 
emergency spillway.

CONSTRUCTION AND FABRICATION
in 2007 rSSC instructed Knight Piésold 
to implement their proposals and a con-
tract was awarded to Flowgate Projects 
(Pty) Ltd for the design, fabrication and 
installation of 1,5 m high ToPS gates 
in the emergency spillway. Swaziland 
environmental authority (Sea) approval 
had been obtained for this work, as it 
could be shown that the gates would 

1  Typical gate positions at different water levels

(NB: This type of design is the copyright of Flowgate Projects (Pty) Ltd)
2  Fitting gate seals

3  Gate axle unit
4  Dry testing the emergency spillway gates

5  Gate installation
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reduce future damage to the spillway 
channel by limiting the discharge of water 
down the channel.

The gates and support structures were 
designed by Flowgate Projects specifi-
cally for the mnjoli Dam spillways to the 
parameters laid down by Knight Piésold, 
such as that the design flow through the 
two spillways should not be negatively 
affected by the gates when compared to 
the original fuse plug design, and that 
the gates must be able to handle the mPF 
(maximum Peak Flood) through the dam.

in addition the consultant requested 
that consideration be given to having 
the work undertaken primarily by 
Swaziland-based fabricating companies 
and civil contractors. Flowgate Projects 
met these requirements. Fabrication 
of the gates was carried out by iron 
engineering (Pty) Ltd in their matsapha 
factory to the Qa and QC standards 
specified in the contract. Shot blasting 
to Sa3 of iSo8501-01 and painting were, 
however, sublet to a South african 
specialist painting company, m&T 
industrial Coatings, using paint sup-
plied by Barlow World Plascon. The in-
ternal coating, which was critical due to 
the possibility of biological attack from 
stagnant water in the gates, comprised a 
four coat system of epoxy pitch, whereas 
the external paintwork comprised an 
epoxy primer with acrylic polyurethane 
finish coats.

The rubber gate seals were factory-
fitted, as were the stainless steel plates 
which were to be cast into the sec-
ondary concrete of the foundation and 
piers. These cast-in plates were fitted 
in the factory using temporary bolts to 
ensure a watertight fit to the seals (see 
Figure 2). once the gates were erected 
on site, the secondary concrete was cast 
to hold the stainless steel plates in posi-
tion, and later the temporary bolts were 
cut away to release the gates from the 
concrete structure.

one of the critical design items, 
which was extensively discussed, was 
the design of the bearings located at 
the top of the piers, about which the 
gates would rotate. The bearings would 
be critical to the opening of the gates 
during a f lood. vesconite bushes were 
selected as they had very low coefficient 
of friction besides requiring no main-
tenance. in addition the shafts were 
machined to allow sufficient tolerance 
to allow free movement in the very hot 

3
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climate of the dam site, and covers were 
installed to protect the bearings from 
dirt ingress. Figure 3 shows a gate axle 
unit being installed.

The civil contractor selected was 
Construction associates (Pty) Ltd for 
their experience in concrete structures. 
one of the main challenges at the site 
was the variable ground conditions with 
generally fractured rock and a dolerite 
dyke passing through the emergency 
spillway site and structure. This was 
handled with a combination of mass 
concrete and anchor bars into the rock. 
The steeply raked piers of the emer-
gency spillway gates were designed to 
minimise and balance the loads on the 
foundations due to the two extreme and 

opposite loading conditions, namely the 
gates being closed when the dam is full 
and the forces from the water when an 
mPF is passing through the spillway.

Testing of the operation of the gates 
could only be carried out by using a 
crane to show that they were swinging 
freely (see Figure 4). a year of above av-
erage rainfall in the upstream catchment 
will be necessary to fill the dam to test 
these gates.

The gates in the emergency spillway 
were commissioned in april 2008 and 
the gate in the service spillway will be 
installed shortly. The consultants are 
grateful to the client, the contractor and 
all those involved for the successful im-
plementation of the project. 

6 7

6  Completed emergency spillway gates
7  Emergency spillway gates looking upstream 
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SPeCiaLiST GeoTeChniCaL engi-
neering contractor esor Ltd is involved 
in several important bridge contracts for 
the South african national roads agency 
Ltd (SanraL), including a challenging 
contract on the western extension of the 
n17 linking nasrec road to the Soweto 
highway, where a unique solution had to 
be found.

The n17 bridge, which is the third of 
five bridges spanning the highway in the 
noordgesig area, supports four tracks on 
one of the country’s busiest commuter 
railway lines. it is the only bridge being 

jacked into place while enabling con-
tinuous operation of rail services. “This 
poses additional demands and requires 
maximum vigilance,” says contracts man-
ager Tebogo modishane.

The 30 m of jacking on this 26 m wide, 
16 m high and 22 m long bridge, incor-
porates an 8 m long leading nose cone 
to provide working cover. according to 
modishane, bridge jacking of this nature 
is rare, due to its size and scope. “We have 
experience in this field and have been 
contracted to handle the jacking aspects 
by Group Five,” he confirms.

The structure, which Group Five is 
currently constructing adjacent to the 

railway embankment, comprises a portal 
frame with three continuous legs sup-
porting the deck. The portal frame legs 
are cast onto steel channels to minimise 
friction forces during jacking. 

Three four-metre deep jacking pits 
have been excavated between the em-
bankment and the area where the bridge 
structure is being built. Three 1 800 mm 
nominal diameter concrete pipes com-
plying with the SaBS 677’s highest load 
designation of 100D, were jacked over a 
40 m distance below the embankment. 
The invert level of the pipes was such that 
continuous support was provided by the 
underlying quartzite bedrock.

Concrete guides are cast internally into 
the lower cross-sections of these pipes, and 
feature an upward-facing channel lined 
by short cast-in steel sections. The bridge 
portal’s steel base lining will advance over 
these, ensuring steel-to-steel contact.

“once the pipe jacking, guide con-
struction and bridge building are com-
pleted, the bridge will be advanced to the 
embankment. Prior to the commence-
ment of the bridge jacking operations, 
305 x 305 x 97 kg/m steel i-sections will 
be inserted through the embankment di-
rectly below each rail sleeper, to transmit 
the full weight of the railway onto the 
bridge below,” modishane explains.

Six 350 t jacks are required, with 
bridge jacking involving 250 m3 of excava-
tion per metre jacked. an added challenge 
is that the soil, comprising mine tailings, 
has a tendency to run.

1

1  Construction of the N17 bridge over the N1 

O N  T H E  C O V E R

Bridges galore  
for SANRAL from Esor
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“excavation of the bedrock during 
pipe jacking entails blasting, risking the 
collapse of the loose boulders and sand 
above, and destabilisation of the embank-
ment, which must continue supporting 
the railway until the bridge is finally 
jacked into place. We believe that, to-
gether with Jones & Wagener Consulting 
engineers, we have developed a unique 
solution,” he says.

During jacking operations groups of 
thirteen 2,4 m long, open-seam round 
steel tubes known as ‘split sets’ or ‘fric-
tion rock anchors’, were driven at regular 
intervals into upward-facing holes made 
in the embankment around an arc above 
the pipe trajectory. The holes have a 
smaller diameter than the tubes, which 
close when driven in, providing solid sup-
port for the soil above. Grout was pumped 
through the split sets to tie the material 
above together.  The undersides of the 
friction anchors were capped with a thin 
layer of gunite to ensure that any loose 
material that may not have been anchored 
with the split sets does not fall into the 
working face.

“esor welcomes its involvement in this 
rare undertaking. it reinforces our ex-
pertise in jacking – the core competency 
upon which the company’s reputation was 
built thirty years ago,” says modishane.

in the Crown mines area between 
Johannesburg and Soweto, Bridge 5 of 
the proposed n17 highway is being built 
to carry the n17 over the n1, providing 
access from the n1 to Soweto and linking 
the Soccer City and orlando stadiums. 
on a contract valued at r3,8 million, 
106 precast piles, including those that are 
raked at the piers, have been installed. The 
load specification is 200 t and the lengths 
of these 395 mm diameter piles vary be-
tween 13 m and 24 m. 

“Soil at Crown mines includes under-
ground mine slimes, presenting the threat 
of corrosion,” rob Stocken, senior contracts 
manager at esor, explains. “We handled this 
challenge by casting anchor Knob Sheet 
(aKS) plastic sheeting around the precast 
piles. The knobs engage positively below the 
pile surface so that the sheet does not slide 
off during the driving operation.”

The steel joints at butting pile faces 
are welded, and aKS is wrapped around 
and fusion-welded, to completely seal 
them. The driving cap of the lower-most 
pile comprises a gusseted steel plate. in 
cases where the precast pile has been cut 
to a reduced length, particular precau-
tions are taken, the cut end being dressed 
and epoxy-sealed to the driving cap.

in other SanraL bridge contracts 
esor is providing piling for the construc-

tion of four new or modified bridges on the 
n12 between the Gillooly’s interchange 
and the r21, on the eastern side of 
Johannesburg. already under way on this 
r4,5 million contract, is work associated 
with widening the bridge at the Jet Park 
road overpass where fourteen 8,5 m to 
12,5 m long auger drilled piles are needed. 
Further west, widening of freeway bridges 
carrying traffic in both directions over the 
main road underpass and edenvale road 
entails placement of 32 piles.

The fourth and most significant of 
these n12 projects is at the Gillooly’s 
interchange itself. a new bridge will be 
constructed to carry traffic from the n12 
West directly onto the n3 north, avoiding 
the loop in the existing cloverleaf. it will 
be supported by 38 auger-drilled 900 mm 
diameter piles, 5 m to 10 m in length, and 
those at the piers will be raked. “Typical 
of the challenges we face is the confined 
working space and difficult access, com-
bined with heavy traffic at this extremely 
busy interchange. Wet and sloppy soil 
conditions also necessitate placing con-
crete by tremmie,” explains Stocken.

Further afield, temporarily-cased 
auger piles are being provided for four 
bridges under construction in a r4,8 mil-
lion project for the new n4 bypass around 
nelspruit. The twelve piles for a bridge 
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over a railway line have been completed. 
Sixteen piles for one over the Crocodile 
river are in progress and 28 piles will be 
placed at a later stage to support a road-
crossing bridge. The largest pile diameter 
is 900 mm, with lengths up to 15 m. a 
new Casagrande B180 auger rig delivering 
18 t meters of torque is being used.

“Temporary casing involves inter-
esting challenges,” Stocken points out. 
Soil conditions graduate from bedrock 
granite to residual granite, to alluvium. 
To detect any inward soil collapse 
after the temporary casing has been 
withdrawn, crosshole sonic logging is 
employed. Four plastic sleeves are cast 
lengthwise into the piles and a trans-
mitter and receiver lowered into these at 
various levels in a variety of conditions 
to detect internal inconsistencies based 
on analysis of sound wave transmission.

involvement in SanraL projects 
requires commitment to quality and 
the ability to handle varied situations. 
Durability is paramount, and compli-
ance with specifications like CoLTo 
(Commission of Land Transport officials), 
is a prerequisite. Stocken says esor is able 
to respond to the challenges presented by 
these diverse road-building situations and 
is well equipped to provide SanraL with 
the durability and quality that they require.

esor has developed into a veritable 
‘one-stop geotechnical shop’ offering serv-
ices including auger boring, diverse piling, 
diaphragm walling, underpinning, lateral 
support, ground anchoring, structural 
shotcreting, grouting, shaft sinking, per-
cussion drilling, dewatering, water wells, 
marine works, bridge footings, bridges 
and other specialist engineering works.

 INFO

Esor Limited 

011 822 3906 

Tebogo Modishane: tlmodishane@esor.co.za 

Rob Stocken: rwstocken@esor.co.za
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32  One of the 900 mm diameter piles 

for the new bridge at the Gillooly’s 

interchange. It is cast with CHSL tubes 

and duct for coring to check concrete in 

toe and rock contact. The auger flight is 

specially designed for drilling in rock 
3  Piles being driven for the N17 bridge over 

the N1. The pile is blue due to the AKS lining 

used for corrosion protection. The abutment 

fill is being constructed in the background
4  Pipe jacking to prepare for 

the N17 bridge foundations
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Delivering infrastructure at scale: 
eThekwini Water and Sanitation 
experience in a pilot project
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BACKGROUND
The Construction industry 
Development Board (CiDB) and the 
Business Trust, through its support pro-
gramme to the ePWP, identified several 
shortcomings in the current delivery 
system relating to the under-expend-
iture of government departments and 
municipalities, and capacity constraints 
in the public sector. These bodies have 
partly attributed the capacity problems 
to the predominance of small contracts 
which results from:

the  N project approach whereby, for each 
and every project, consultants are ap-
pointed, briefed, directed and overseen 
by a gradually disappearing cadre of 
skilled staff
unbundling strategies N  aimed at re-
ducing the size of contracts in order to 
target small or local enterprises

The Business Trust developed a delivery 
model against this background to address 
these capacity constraints. The eThekwini 
Water and Sanitation Unit, with the 
support of the CiDB, piloted its imple-
mentation in the replacement of the city’s 
asbestos cement water mains.

THE DELIVERY MODEL
The approach
The spending of capital budgets, where 
capacity and capability constraints exist, 
can best be achieved where:

projects of a similar nature are grouped  N

together within a geographic region 
into a single programme
key contracts associated with a pro- N

gramme are placed with a limited 
number of service providers and/or 
contractors for a period of not less than 
three years 
single point accountability is assigned  N

to those who are contracted for devel-
oping and overseeing the implementa-
tion of the programme
efficient and integrated risk manage- N

ment and project management prac-
tices are pursued

Typically at the commencement of any 
programme (series of projects), the only 
‘knowns’ are the allocated medium-term 
budget, a list of short-term priorities 
and possibly an indicative broad-brush 
breakdown of the budget into prioritised 
projects for the first year of the pro-
gramme. individual projects within a pro-

gramme need to be scoped, designed and 
documented so that construction may 
take place. This cycle needs to be repeated 
so that, as projects are identified, they can 
be scoped, designed and documented so 
that construction occurs on a continuous 
basis over the period of the programme 
(see Figure 1). accordingly, the delivery 
model needs to be capable of procuring 
services in the absence of a well-defined 
scope of work. 

The challenge
The challenge in developing and imple-
menting a delivery model that enables 
allocated budgets to be spent, is to do 
so in a manner that results not only in 
construction works of an acceptable 
quality being delivered in response to 
prioritised needs, but also in contri-
buting to the regional social and eco-
nomic agenda, including employment 
and skills development.

The model
in terms of this model, the client identi-
fies a programme comprising a number of 
projects and obtains the necessary funding 
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Table 1 Comparative schedule for tender evaluation purposes  

Summary of costs

No Component Basis of assumed cost Assumed 
cost, Rand

1 People Employer estimated amount

2 Equipment Employer estimated amount plus tendererd amounts for identified items or percentage of 
specified hire lists

3 Plant and Materials Employer estimated amount

4 Charges Employer estimated amount plus tendered percentage on people for overhead costs in the 
working areas

5 Manufacture and Fabrication Tendered hourly rates multiplied by employer estimate of hours and overhead percentage for 
employer estimated hours6 Design

Subtotal

Subcontracted Work Employer estimated amounts

Total Defined Cost

Compensation Events Employer estimated amounts plus tendered percentage for people overheads and per-
centage adjustment on listed prices for equipment

(Defined cost plus compensation events) x tendered direct fee percentage  …/100 = Rand …Fee 1

Subcontracted work x tendered subcontracted fee percentage  …/100 = Rand …Fee 2

Total comparative figure = Defined cost plus compensation events plus Fee 1 plus Fee 2

for it. The client thereafter procures the 
services of a Programme manager and 
one or more Design Consultants and 
Contractors in terms of a competitive 
procurement process in the absence of any 
detailed scope of work using the neC3 
family of standard contracts published by 
the institution of Civil engineers, London 
(see Figure 2) and the CiDB Standard for 
Uniformity in Construction Procurement 
(see www.cidb.org.za).

Tenderers compete on the basis of 
price and quality for the programme 
management, design consultancy and 
construction services. Typically, the 
professional service providers tender 
staff rates and certain cost parameters 
relating to expenses, while contractors 
tender a range of parameters associ-
ated with the neC3 Schedule of Cost 
Components, i.e.: 

a direct fee percentage N

a subcontracted fee percentage N

time-related charges for equipment N

a percentage for working areas over- N

heads
a percentage for manufacture and fabri- N

cation overheads
a percentage for design overheads N

hourly rates for specified personnel and  N

equipment
Tender assessment schedules are used 
to develop a comparative price for 
evaluation purposes, based on assumed 
quantities of hours and amounts and 
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the tendered cost parameters (percent-
ages and rates) (see Table 1).

The Programme manager converts 
the budget into a series of works packages, 
manages the delivery of the works, acts as 
the employer’s agent in terms of the Design 
Consultant’s contracts, acts as the Project 
manager in terms of the Contractor’s 
contract and provides cost consultancy 
services. The Design Consultant provides 
design services in relation to the identified 
work packages and monitors the quality 
of the constructed works. The Contractor 
constructs the works associated with an 
identified works package.

The Contractor, prior to commencing 
the work, agrees a target price with the 
Project manager based on an activity 
schedule developed from the specifica-
tions and drawings provided by the Design 
Consultant for the identified package of 
work. During the course of the contract, 
the Contractor is paid his costs as defined 
in option C of the neC3 engineering 
and Construction Contract, based on his 
tendered cost parameters and at the end 
of the contract, the Contractor is paid his 
share of the difference between the target 
price and his cost according to an agreed 
formula. if the final cost is greater than 
the target cost, the Contractor pays his 
share of the difference. This motivates the 
Contractor to control costs. (See pages 26 
to 33 of Civil Engineering, Jan/Feb 2009).

The Design Consultant is typically 
paid on a time and cost basis (option e of 
the neC3 Professional Service Contract) 
until such time as the precise scope of 
work is known and a target contract can 
be agreed with the Design Consultant 
(option C).

ACCOMMODATING THE SOCIAL 
AND ECONOMIC AGENDA
There are a number of techniques and 
mechanisms associated with targeted 
procurement procedures, all of which 
are designed to promote or attain the 
participation of targeted enterprises and 
targeted labour in contracts. These pro-
cedures (see SanS 10396, Implementing 
preferential construction procurement 
policies using targeted procurement proce-
dures) relate to the:

measurement and quantification of the  N

participation of target groups 
definition and identification of target  N

groups
unbundling of contracts N

granting of preferences N

provision of incentives for the attain- N

ment of key performance indicators in 
the performance of the contract
creation of contractual obligations to  N

engage target groups in the perform-
ance of the contract
provision of third party management  N

support
requirements for minimum prescribed  N

levels of equity in the tendering entity
acceleration of targeted enterprises in  N

rotating electronic data bases
evaluation of procurement outcomes N

The most convenient way of measuring 
and quantifying the participation of 
targeted groups is by means of a contract 
participation goal, i.e. an amount equal 
to the sum of the wages and allowances 
for which the contractor contracts to 
engage targeted labour or the value of 
supplies, services and works for which the 
contractor contracts targeted enterprises 
to provide in the performance of the con-

tract (or both), expressed as a percentage 
of the contract amount. 

Contract participation goals measure 
the participation of targeted enterprises 
and targeted labour, i.e. the flows of 
money from the contract to the target 
group. They provide a measurable key per-
formance indicator. Procedures as to how 
such goals can be quantified and verified 
in the performance of the contract need 
to be included in the contract. 

SanS 1914, Targeted Construction 
Procurement, provides a series of 
performance-based specifications to 
facilitate the establishment of a contract 
participation goal for a particular contract 
in respect of the participation of targeted 
enterprises, targeted partners in joint ven-
tures, local resources and targeted labour, 
as relevant (see Figure 3). These specifica-
tions, upon award of the contract, form 
the basis for monitoring and verifying 
that the contractor achieves the contract 
participation goal in the performance of 
the contract.

Contract participation goals (CPG) 
may be used, in addition to measuring 
and reporting on a key performance 
indicator which reflects the quantum of 
business or employment generated in 
respect of targeted enterprises or targeted 
labour through the performance of the 
contract, to:

reserve a portion of the contract work  N

for specified target groups through the 
setting of minimum contract participa-
tion goals
establish the basis for the awarding  N

of preferences in proportion to the 
quantum of the CPG that is tendered
establish performance targets for the  N

payment of financial incentives relating 
to the attainment of key performance 
indicators

The CiDB’s generic Specification for 
Social and Economic Deliverables in 
Construction Works Contracts (see www.
cidb.org.za) should be used in conjunction 
with this model. This specification pro-
vides for the delivery of a wide range of 
social and economic deliverables through 
the performance of a construction con-
tract as set out in Table 2.

These deliverables may be readily 
incorporated into the scope of work as-
sociated with a particular work package 
by reference to this specification and 
the completion of project specific vari-
ables (specification data). Contractors 
may be required to achieve a particular 
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deliverable and be penalised financially 
should they fail to do so or be offered 
a financial incentive should they equal 
or exceed a key performance indicator 
associated with a deliverable. The 
target price that is developed for each 
work package takes into account these 
requirements.
 This approach addressing the social 
and economic agenda is very flexible and, 
unlike most other delivery models, allows 
the client to change the deliverables over 
time in response to emerging needs and 
changing circumstances. This is of par-
ticular value where the contracts extend 
over a few years.

THE PILOT PROJECT
eThekwini Water and Sanitation main-
tains some 13 000 km of water mains 
in the Durban area of which about 
2 500 km are aging asbestos cement 
pipes. These old asbestos cement pipes 
are at the end of their useful life, burst 
frequently and need to be replaced. 
eThekwini adopted the delivery model 
outlined in this article which allows the 
target price associated with each water 
district to be established once the scope 
of work and socio-economic delivera-
bles have been finalised.  

The concept of the model using 
the option C (Target Cost) neC3 
engineering and Construction Contract 
was introduced to the Design Branch 
of eThekwini Water and Sanitation 
in February 2007. (The Branch had 
not previously used the neC3 Form 
of Contract). The decision to proceed 
with the model was made mid-February 
after a briefing meeting which was at-
tended by select officials, contractors 
and consultants. expressions of interest 
were prepared in accordance with the 
CiDB’s Standard for Uniformity in 
Construction Procurement, advertised 
on 9 march and closed on 23 march. 
Submissions were evaluated and the 
successful respondents were invited to 
proceed with the preparation of a tender 
in accordance with the CiDB’s Standard 
Conditions of Tender on 7 may. Tenders 
for the Programme manager and Design 
Consultants closed on 18 may and 
for the Contractors on 25 may. From 
these tenders one Programme manager, 
four Design Consultants and four 
Contractors were selected. These selec-
tions were ratified by the Bid evaluation 
and adjudication Committees and 

were awarded during the last week 
of June 2007. Work commenced on 
1 July 2007, i.e. the start of the new fi-
nancial year.

The construction works contracts 
that were concluded were for a three-year 
period and were based on the neC3 
engineering and Construction Target 
Contract option (option C). The neC3 
Professional Service Contract was used 
for the appointment of the consultants. 
Use was made of the CiDB’s Specification 
for Social and economic Deliverables 
in Construction Works Contracts. The 
contracts with both the contractors and 
consultants require that the project be 
delivered in terms of the generic project 
stages developed by the Construction 
industry Council (UK) outlined in Table 3. 

Water districts are assigned to spe-
cific consultants and contractors. The 
target price is negotiated with the con-
tractor after the design of the water net-
work is completed. Districts are handed 
over to contractors who become respon-
sible for the maintenance of the existing 
pipe work in the district, including the 
repair of burst pipes, until such time 
that the new pipelines are installed, the 
old pipes are decommissioned and the 
district is handed back to eThekwini 
Water and Sanitation.  

The learning curve on the project 
relating to the maintenance of the ex-
isting water network and the supplying of 
households with water, while decommis-
sioning the old pipes and commissioning 
the new ones, was a steep one. 

expenditure on this project up to 
1 September 2008 was approximately 
r400 million. Currently up to 80 km 
of water mains are being replaced each 
month. approximately 3 800 temporary 
workers (unemployed persons) are em-
ployed on the programme to excavate 
trenches (see Figure 4) and are rotated 
every four months to allow others to 
financially benefit from the construction 
activities. The total amount of money 
paid to such workers is about 21% of total 
project expenditure. Sixteen subcontrac-
tors or co-contractors have been offered 
work opportunities. These contractors, 
who have annual turnovers ranging from 
well below r750 000 to r5 500 000, are 
currently undertaking 10% of the con-
struction work, but are being developed to 
undertake 20% of the construction work. 

a full-time mentor has been engaged 
to assist the co-contractors in the estab-

lishing of business systems within their 
businesses in order to improve their 
sustainability and to grow their business. 
Key performance assessments of these 
contractors are undertaken by the mentor 
at regular intervals to monitor their 
progress. The expected annual turnovers 
of these co-contractors at the end of 
the contract is expected to be between 
r1 000 000 and r10 000 000.

Selected workers are provided with 
training in pipe laying. all workers re-
ceived hiv/aiDS training. Work place 
experience is provided by the design 
consultants to enable eThekwini staff 
members to gain suitable experience to 
facilitate their registration as built envi-
ronment professionals.

eThekwini has only assigned one of its 
senior project managers to interface with 
the project team through the appointed 
programme manager.

OBSERVATIONS
The implementation of the model on the 
pilot project has demonstrated that:

it is possible to procure a programme  N

of works in the absence of a detailed 
scope of work within the current 
South african public sector procure-
ment regime
it is possible to mobilise a project team  N

to tackle a large infrastructure project 
within a relatively short period of time 
once a decision is made to proceed with 
a project 
long-term, large contracts rather than  N

short-term small contracts permit 
service delivery to occur at scale
large, long-term contracts can effec- N

tively and efficiently deliver on a wide 
range of social and economic objectives 

The target contract approach, whereby 
the target price is negotiated once the 
scope of work in a water district is 
known, has provided the client with 
complete f lexibility in deciding on 
priorities and has enabled a well-struc-
tured and focused contractor develop-
ment programme to be implemented 
with clear and measurable outcomes. 
The scale of the project has allowed a 
focused mentorship programme to be 
implemented to ensure that the targeted 
construction businesses put in place 
business systems to ensure that they 
grow in a sustainable manner. 

This delivery model using large 
well-established contractors has been 
able to deliver jobs to the unemployed 
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Table 2 Social and economic deliverables  

Theme Deliverable Overview of requirements

No Description 

Employment 
of local 
resources

A1 Provide employment 
opportunities to targeted 
labour

The contractor is required to achieve a contract participation goal in accordance with the 
requirements of SANS 1914-5 relating to the participation of targeted labour:
a) as a contractual obligation; or 
b) in order to receive a financial incentive. 
Alternatively, the contractor is not set a contract participation goal, but is required to 
report on the contract participation goal that is achieved through the performance 
of the contract. 

A2 Utilise local resources The contractor is required to achieve a contract participation goal in accordance with 
the requirements of SANS 1914-4 relating to the participation of targeted labour and 
targeted enterprises:
a) as a contractual obligation; or 
b) in order to receive a financial incentive. 
Alternatively, the contractor is not set a contract participation goal, but is required to 
report on the contract participation goal that is achieved through the performance 
of the contract.

Employment 
opportunities 
in labour 
intensive 
works

B1 Provide employment and skills 
development opportunities to 
targeted labour

The contractor is required to provide skills development and employment opportunities 
to unemployed persons along the lines of that advocated in the Guidelines for the 
Implementation of Labour Intensive Projects under the Expanded Public Works 
Programme (EPWP). Contractors may receive financial incentives should they exceed 
specified contract participation goals.

Business 
opportunities

C1 Provide business opportunities 
to targeted enterprises

The contractor is required to achieve a contract participation goal in accordance with the 
requirements of SANS 1914-1 relating to the participation of targeted enterprises:
a) as a contractual obligation; or 
b) in order to receive a financial incentive. 
Alternatively, the contractor is not set a contract participation goal but is required 
to report on the contract participation goal that is achieved through the perform-
ance of the contract.

C2 Procure subcontractors for 
defined portions of the contract 
in terms of specified procedures

The contractor is required to procure targeted subcontractors for defined portions of 
the works in accordance with the requirements of the CIDB Standard for Uniformity in 
Construction Procurement.

Enterprise 
support and 
development 
programmes

D1 Provide third party manage-
ment support services to tar-
geted contractors

The contractor is required to provide in terms of SANS 1921-4 construction management 
services, materials management services, or a combination of such services in order to mini-
mise the risk of works not being constructed to stated requirements, within budget and on 
time. (The contracts with targeted enterprises are with the employer and not the contractor.)

D2 Procure or manage (or both) 
mentoring services for targeted 
contractors

The contractor is required to procure or manage (or both) mentoring services in order to 
assist targeted enterprises in the establishing of business systems within their businesses 
in order to improve the sustainability and growth of their business.

D3 Execute the contract in joint 
venture with a targeted partner

The contractor is required as an obligation of the contract to enter into a joint venture 
with a targeted enterprise after the award of the contract in accordance with the require-
ments of SANS 1914-2 and to achieve a prescribed contract participation goal.

Skills 
development

E1 Provide experiential work op-
portunities towards a specified 
professional registration for 
designated persons

The contractor as an obligation of the contract is required to provide at least a specified 
quantum of work opportunities which enables designated persons to gain work place 
experience leading to a specified professional registration.

E2 Provide work learning op-
portunities towards a specified 
degree, diploma  or certificate 
for designated persons

The contractor as an obligation of the contract is required to provide at least a specified 
quantum of work place opportunities which enables designated persons to gain work 
place experience leading to a specified degree, diploma or certificate from an accredited 
or registered formal institution of learning.

E3 Provide experiential work 
opportunities towards a SAQA- 
registered qualification or cer-
tificate for designated persons

The contractor as an obligation of the contract is required to provide at least a speci-
fied quantum of work place opportunities and training towards trade competencies for 
designated persons.

E4 Procure and manage a training 
provider to provide specific 
training for designated persons

The contractor as an obligation of the contract is required to procure and manage at 
least a specified quantum of specific training work opportunities for designated persons.

HIV/AIDS F1 Promote HIV/AIDS awareness The contractor as an obligation of the contract is required to promote HIV/AIDS aware-
ness in accordance with the requirements of SANS 1921-6.
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efficiently and effectively. The money 
paid to such workers, which amount 
to 21% of total project cost in the early 
stages of the project where the start-up 
costs are high, compares very favour-
ably with the achievements of Soweto’s 
Contractor Development Programme 
which ran from 1988 to 1998. (Soweto’s 
programme, which replaced secondary 
water mains, involved small labour only 

contractors and third party management 
support in the form of construction and 
materials management. This programme 
enabled 28% of the construction cost, 
excluding programme management and 
design and supervision costs, to be paid 
to small contractors.)

The clear and well-defined project 
stages have allowed the project team to 
document the delivery process and to 

allow the client to control the project 
using only one staff member.  

The model has dramatically reduced 
the staffing requirements of the client 
and can offer a solution to overcoming 
capacity constraints in the public sector. 

Figures 5 enables a rough comparison 
of the distribution of engineers and tech-
nologists in South africa in 1967 and in 
2005 to be made, based on an hSrC re-
port and research undertaken by Lawless, 
respectively. What is clearly evident from 
this comparison is that the public sector 
has lost its staff to the consulting sector. 
What is also apparent is that the number 
of engineers and technologists in the 
industry and business sector has propor-
tionally remained approximately the same 
during this period. 

The current project approach that is 
employed in most government depart-
ments and municipalities works well 
where a knowledgeable client exists. With 
the loss of technical staff, many public 
sector clients have insufficient in-house 
capacity to get these projects up and run-
ning or to effectively oversee their imple-
mentation. according to Lawless (2005), 
79 of the 231 local municipalities and 4 
of the 47 district municipalities have no 
civil engineers, technologists or techni-

Table 3 Key deliverables associated with each generic stage of a project within a programme (after Construction Industry Council, 2007)  

Stage

No Description Description of stage 

1 Preparation Actions: Defining the Project objectives, business need, acceptance criteria and Employer priorities and 
aspirations; describing the criteria, including the function, mix of uses, scale, location, quality, cost, value, 
time, safety, health, environment and sustainability
Deliverable: Employer approval of the Strategic Brief, setting out the basis for development of the concept 
definition for the Project

2 Concept Actions: Establishing the detailed brief, scope, scale, form, and budget for the Project; including obtaining 
site studies and construction and specialist advice, determining the initial design criteria, design options, 
cost estimates, and the selection of the preferred design option
Deliverable: Employer approval of the Concept Report, setting out the integrated concept for the Project

3 Design development Actions: Developing in detail the approved concept to finalise the design and definition criteria; 
establishing the detailed form, character, function and cost plan; defining all components in terms of overall 
size, typical detail, performance and outline specification 
Deliverable: Employer approval of the Design Development Report, setting out the integrated developed 
design for the Project

4 Product information Actions: Producing the final detailing, performance definition, specification, sizing and positioning of all 
systems and components
Deliverable: Completion of integrated production information enabling either construction, where the 
Contractor is able to build directly from the information prepared, or the production of manufacturing and 
installation information for construction

5 Manufacture, installation 
and construction infor-
mation

Actions: Reviewing the manufacture, installation and construction information prepared by others based 
on the production information for general conformity with design intent. 
Deliverable: Acceptance of manufacture, installation and construction information

6 Post Practical Completion Actions: Dealing with issues arising after practical completion.
Deliverable: Completion of services

4
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cians in their employ, while the number 
of civil engineers, technologists and tech-
nicians in 2005 is as indicated in Figure 6. 
What is interesting to note is that there 
are more engineers and technologists 
working for contractors than government 
or local authorities. 

There are two distinctly different 
strategies to address the current lack 
of service delivery and poor project 
outcomes: 
 1)  Significantly improve and dramati-

cally increase the skills base of built 
environment professionals within gov-
ernment to effectively and efficiently 
manage and oversee the current de-
livery processes.

 2)  harness the capability and capacity 
of the private sector to deliver infra-
structure using a radically different 
delivery process.

The model which eThekwini has im-
plemented harnesses the capability and 
capacity of the private sector to deliver, 
and provides an alternative delivery 
process which enables allocated budgets 
to be spent in a manner that results 
not only in construction works of an 
acceptable quality being delivered in 
response to prioritised needs, but also 
contributes to the regional social and 
economic agenda including employ-
ment and skills development. 
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5. UNDERGROUND MINE SUPPORTS: 
REINFORCED TAILINGS
a few years after its establishment, the 
reinforced earth civil engineering com-
pany of South africa (reSa) detected 
a possible application for its technique 
in the underground mining industry. in 
this instance, the structures would need 
to take the form, not of retaining walls 
or abutments as in civil engineering, 
but of short columns that would replace 
standard ‘mine pack’ supports in the 
narrow tabular stopes of hard-rock gold 
and platinum mines. Deep gold mines in 
particular had created a need for support 
systems that would not only be strong 
enough initially to accept predicted loads, 
but would also thereafter exhibit yielding 
properties which would cope with con-
vergence between hanging wall (roof) and 
footwall (floor).

reSa originally envisaged internally 
reinforced and cemented grout packs, 
designed on re principles, that would 

satisfy the requirements for both strength 
and yield; and to that end a new com-
pany, reinforced earth mining Services 
(remS) was formed to undertake the ne- 
cessary r&D. over a period of several 
years remS conducted three formal 
research programmes, from which have 
emerged, coincidentally, three separate 
possible forms of support:

internally reinforced cemented grout  N

packs: ‘Cempaks’ 
reinforced precast concrete modular  N

packs: ‘remchoks’
reinforced gully packs for backfill  N

stopes: ‘Filpaks’
This article will not enter into detailed 
theory or descriptions of the systems that 
have been evolved, all of which have been 
covered in formal technical reports or 
papers. The object of the article is to set 
down the history of the r&D programme 
and the accompanying underground 
trials. it will also comment on the difficul-
ties inherent in attempting to innovate in 
an unfamiliar industry and profession.

Research and development history
The remS programme was self-
financed and therefore conducted 
somewhat sporadically, depending on 
available staff and financial resources. 
each of the research programmes how-
ever, although somewhat widely spaced 
in time one from the other, played an 
essential role in furthering progress and 
acceptance of the systems.

in 1988 the first programme was car-
ried out at the Wits Civil engineering 
laboratories, resulting in the presentation 
of a paper (Dison & Blight 1988) to a 
mining conference held in Johannesburg, 
under the auspices of the South african 

association of mine managers, and 
concerning itself almost exclusively with 
the theory and practice of Cempak (the 
reinforced grout pack). The objective was 
to develop a support that would not only 
exhibit initial stiffness until reaching yield 
point, but would also yield thereafter at 
constant load to reach compression of 
25-30%, and then finally accept further 
load by virtue of its ‘squatness’. The pro-
gramme was devoted for the most part to 
gold-mining supports because platinum 
mining at that time was being conducted 
at relatively shallow depths, where con-
vergence presented few problems (‘net 
onderkant die boomwortels’, according to 
the gold miners).

non-yielding grout packs, externally 
reinforced, were considered quite satisfac-
tory at the platinum mines.

The first Cempaks comprised single, 
square geotextile bags (polypropylene 
or polyethylene), reinforced by sheets 
of welded mesh fixed inside the bags, 
parallel to the base of the bags, at prede-
termined vertical intervals, and then filled 
underground with pumpable, cemented 
grout delivered from surface plants. a few 
full-size packs were tested in a CSir labo-
ratory, but most of the work at Wits was 
carried out on mini-packs.

on the basis of those tests, the 
Wits report set out the principal design 
variables: steel content, slenderness ratio 
(height to width), nature of backfill and 
grout strength. Commercial welded mesh 
had been selected as the most effective 
reinforcing medium, but the programme 
eventually established that, in order to 
produce the desired yielding properties, 
the available work-hardened, high-
tensile, non-ductile mesh required to be  
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annealed – preferably to a ductility of about 
20-25%. Classified mine tailings cemented 
to fairly low strengths were generally used 
as backfill, in a series of tests designed to 
check the influence of all variables. 

in this regard the Wits report stated: 
“in attempting to produce a pack with 
given characteristics, no single parameter 
can be treated in isolation. a balance of 
the effects of various parameters therefore 
has to be struck in order to produce the 
performance required for each circum-
stance. This is the essence of the design 
method that has been evolved.” 

Design theory to determine the mass 
of steel per unit volume was based on the 
rankine formula and re practice, and was 
incidentally found to be applicable also 
to the support systems that were evolved 
subsequent to the Wits programme. 

Shortly after the above conference, 
Comro (Chamber of mines research 
organisation) invited remS to enter 
with them into a collaborative r&D 
programme, an opportunity that was 
gladly accepted. The resulting three-year 
programme eventually not only checked 
and confirmed the findings of the Wits 
paper, but also brought to light two new 
possible types of reinforced support, 
namely precast reinforced supports 
(remchoks) and reinforced gully packs 
(Filpaks), the latter designed for stopes 
using backfill as local support. Comro 
issued their report in 1992 (King & Jager 
1992) and reported favourably on all three 
systems, but recommended comprehensive 
underground trials as the following step. 

When Cempaks were first tested under-
ground, the original single-bag construction 
evoked much criticism from mine per-
sonnel, who found the units heavy, difficult 
to handle and transport (both on surface 
and underground), and even more difficult 
to install in the stopes. a modular type of 
Cempak, which has largely eliminated the 
above snags and defects, was however later 
evolved, and also renders an added advan-
tage of avoiding wastage of steel, a negative 
feature of the original system. 

During the course of both the Wits 
programme and a later Comro pro-
gramme, underground trials were con-
ducted at the Unisel and Joel Gold mines, 
where surface grout plants were already 
in place. The Unisel tests were conducted 
on single-bag Cempaks and those at Joel 
on the multiple-bag, modular model. 
at both mines the packs performed as 
expected and also accepted the blast 

without damage when installed close to 
the working face. The trials failed how-
ever to persuade either mine to switch 
to Cempaks. in fact, both mines, for dif-
ferent reasons and coincidentally, and not 
as a result of their support systems, un-
derwent changes in management shortly 
after the trials, resulting in fact in the 
abandonment of all types of grout pack 
system at both establishments.

Between 1992 and 2001 remS also 
continued attempts at various other 
mines to improve handling and installa-
tion procedures, but enjoyed little success 
in penetrating the market. in any event, 
all grout pack support systems have, since 
that time, fallen out of favour in South 
africa’s major gold mines, and remS has 
now had to turn its attention to platinum 
mining. most of the major platinum 
mines have been using conventional 
grout packs for many years, and have also 
installed sophisticated plants on surface 
for grout delivery. at several mines how-
ever platinum mining is at present being 
conducted at greater depths so that con-
vergence may become a problem. Yielding 
support systems, formerly regarded as 
unnecessary, may therefore find a niche.

remS is therefore currently partici-
pating in an r&D programme initiated by 
the Lonmin group which, amongst others, 
will be looking not only at load and 
yielding requirements in platinum mines, 
but also at systems that may allow mecha-
nisation at certain shafts and the possible 
replacement of stability pillars at others. 
although the gold mines may some day 
revert to using grout packs, hopes for 
exploitation of the Cempak system lie at 
present in the deeper platinum mines. 

Coming now to remchok, a happier 
experience can be reported. as stated 
earlier, the concept first arose in the 
remS programme during the Comro 
programme in an attempt to compete 
with the widely used, labour-intensive 
pack systems then prevalent in most 
gold mines. a similar objective was how-
ever being pursued at the same time by 
Grinaker Duraset, a company that was 
planning to use lightweight concrete in 
the form of precast components for sup-
port packs. The two companies realised 
the synergy that could result from com-
bining their respective approaches and 
techniques, so that in the course of time 
they entered into a licence agreement that 
allowed Duraset to market their light-
weight precast concrete units (Durapaks), 

suitably reinforced by ductile steel. The 
final product was protected by a suite of 
patents, separately owned by one or other 
of the parties. 

after extensive testing, the mine au-
thorities, through their rock engineering 
Departments, sanctioned the use of 
Durapaks, which performed particularly 
well in areas subject to seismic activity. 
Consequently, and over a period of about 
8 to 10 years, Duraset captured an appre-
ciable share of the support pack market. 

increases in the prices of steel, ce-
ment and cement-related products have 
however seriously increased the costs 
of Durapaks recently, and as a result its 
turnover has sharply fallen. Both compa-
nies therefore now have to look into ways 
and means of reducing costs in order to 
revive a support system that has answered 
many of the safety problems encountered 
in stope and gully support in the gold 
mines, especially in regard to perform-
ance under seismic conditions.

Turning to Filpak, despite the posi-
tive conclusions and recommendations 
contained in the Comro report, remS’s 
attempts to promote the system achieved 
little success, essentially because of fore-
seen difficulties in underground handling 
and installation. about 40 Filpaks were 
allowed to be installed at elandsrand 
Gold mine, all of which maintained their 
integrity and kept the stopes open for 
several years. objections from the miners 
about slow, difficult and risky installation 
procedures however prevented further 
exploitation of Filpak at that time. 

a factor that further inhibited the 
acceptance of Filpak lay in the absence of 
any formal monitoring of underground 
performance. remS therefore decided to 
enter into their third r&D programme 
known as SPii (Support Programme 
for innovation in industry), sponsored 
by the iDC (industrial Development 
Corporation), which was conducted from 
2001 to 2003. The programme was devoted 
to the practical installation and moni-
toring of the performance of Cempaks and 
Durapaks, with CSir miningtek appointed 
by remS to act as consultants. 

The SPii programme’s major contribu-
tion was monitoring of the underground 
performance of Filpak in a deep under-
ground stope at Savuka Gold mine for a 
period of about four months (Toper et al 
2002). (Underground trials on a limited 
number of circular Cempaks were  
included in the SPii programme and were 
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conducted at Great noligwa Gold mine. 
Those trials however produced little 
useful information, except to confirm the 
unsuitability of a circular mode.)

CSir miningtek reported most fa-
vourably on the performance of Filpak 
at Savuka, and as a result remS decided 
to continue the promotion effort. a few 
Filpaks were installed at South Deep Gold 
mine, which encouraged the mine to 
conduct a monitored underground trial 
in the style of Savuka. administrative 
and ownership difficulties however cre-
ated delays and eventual abandonment 
of the trial. in any event, shortly after 
the cancellation of the South Deep trial, 
remS granted a licence to Stitch Wise, a 
leading supplier to the mines in the back-
fill field, for the purpose of promoting 
Filpaks throughout the industry. 

Towards the end of 2005, by virtue 
of Stitch Wise’s promotion efforts, the 
management of moab Gold mine agreed 
to install and monitor Filpaks in selected 
backfill stopes. The trial proceeded con-
tinuously through 2006 and 2007 and as a 
result moab (and the anglo-Gold group) 
have in fact approved Filpak as a ‘stock 
item’. it is understood also that moab will 
continue to use Filpak when it starts full 
production in 2008. Tautona Gold mine 
has also commenced trials, and northam 
Platinum mine and elandsrand Gold mine 
have agreed to commence trials shortly. 
Further reports will have to await the per-
formance of Filpaks at all the above mines. 

in summary, all the test programmes 
have proved worthwhile, and their contri-
bution can be summarised as follows:

The Wits report concentrated on  N

Cempaks but provided the theoretical 
design basis for all three systems. it also 
led to Comro’s interest in reinforced 
packs and the Comro programme.
The Comro programme confirmed  N

the findings of the Wits Cempak 
results, and also stimulated the intro-
duction of remchok (leading to the 
Durapak agreement) and Filpak.
The CSir miningtek report created  N

interest in Filpak at South Deep mine, 
leading eventually to the conclusion of 
the licence agreement with Stitch Wise 
and the subsequent underground trials.

Management of the project
The moderate rate of progress achieved 
in the programme can, to a certain 
extent, be attributed to limited funding 
and the consequent incapacity to em-

bark on a full-blooded programme of 
r&D and underground trials. an assess-
ment is however given here citing other 
reasons for the long delays, which might 
be relevant to future efforts, whatever 
the size of their budgets: 

remS’s civil engineering parent  N

company (reSa) had experienced an 
easy path to acceptance in promotion 
of reinforced earth in the construc-
tion industry and profession and it 
therefore believed, somewhat naively, 
that it could repeat the performance 
in mining. it failed however to realise 
the difficulties of promoting a new and 
untried product in a different industry 
and environment. at the time of the 
initial promotion of reinforced earth, 
reSa engineers had been active in the 
profession and industry for many years 
and understood its power structure, 
ramifications and networks. They 
therefore experienced little difficulty 
in meeting and explaining the tech-
nique to engineers, managers, direc-
tors and academics at the top levels in 
the public and private sectors. Such 
access proved somewhat more difficult 
in the mining environment.
Civil engineering operates on a project  N

basis through hundreds of projects, 
large and small. The initially approved 
projects might have been relatively 
small but they provided a quick and 
practical start. The deep-level hard-rock 
element of the mining industry however 
comprises giant underground ‘factories’, 
obliged by their very nature to work 
to fixed rules – and especially those 
relating to support and safety. it is not 
easy or convenient (or even legal) for 
them to change systems or support de-
signs at the drop of a hat. experimental 
and untried support systems, even 
if proposed for use on a small scale, 
cannot be authorised speedily through 
the command chain without extensive 
and possibly expensive testing under-
ground by the mines themselves. remS 
took some time to fathom the decision-
making hierarchy, but have now come 
to realise that, besides patience, it takes 
expert and experienced effort to change 
production and safety procedures that 
have performed satisfactorily in the 
past. new procedures will simply not 
be adopted for the benefit of an aspirant 
innovator, no matter how great the 
promised or predicted benefits, or how 
responsible the r&D has been.

The deep-level hard-rock element 
of the mining industry however 
comprises giant underground 
‘factories’, obliged by their very nature 
to work to fixed rules – and especially 
those relating to support and safety. 
It is not easy or convenient (or even 
legal) for them to change systems or 
support designs at the drop of a hat
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a major difference also lay in the fact  N

that, in the civil engineering industry, 
reSa was proposing to carry out 
straightforward technology transfer. 
From their point of view, the new 
construction material had been tested 
and approved by experts and authori-
ties in both europe and the USa and 
was already being used in a diversity 
of projects in many countries at the 
time of its first promotion in South 
africa. additional research was not 
required to verify the competence of 
the product. The proposed innovations 
in the mining industry, on the other 
hand, first of all required extensive 
r&D to be followed by underground 
trials before the commercial pro-
motion effort could start seriously. 
remS did in fact carry out such r&D 
operations through Wits, Comro 
and CSir miningtek, plus small-scale 
underground testing, but the process 
was inevitably bound to be slow. in 
this case, of course, limited funding 
played a role, particularly in the SPii 
programme where remS had to foot 
the bill for 50% of the cost.
it took some time for remS to realise  N

that they did not possess the expertise 
or acquaintance with the ins and outs 
of the industry in order to become 
direct manufacturers and suppliers, and 
that licence agreements with approved 
and experienced suppliers provided 
the solution. This policy issue became 
evident only at the time of the Comro 
exercise, when remS began to discover 
the inner workings of the industry. 
Grinaker-Duraset and Stitch Wise have 
subsequently proved the point. 

in summary however, and despite the 
rather long learning curve, remS intends 
to continue the programme by virtue of 
its belief in the systems, experience gained 
over the years and recent positive interest 
by a few major South african mines and 
mining groups. 

Discussion and conclusions: Technical
Three types of internally reinforced  N

support pack have emerged from the 
r&D programme, each one designed 
to meet specific load and yield re-
quirements in deep, hard-rock under-
ground stopes.
re (or mSe) theory, combined with  N

conventional civil engineering practice, 
has produced a practical method of de-
sign that applies to all three systems.

reinforcement in all three systems  N

is required to be ductile if yielding 
properties are required. Commercial 
welded steel mesh, annealed to increase 
its ductility, has proved to be the most 
suitable reinforcing medium.
The Wits programme has established  N

that laboratory testing could be car-
ried out on mini-packs, or at least on 
packs smaller than full-size, without 
having to take scale effect into ac-
count. Test programmes could there-
fore be expedited because of the dif-
ficulties and expense of transporting, 
handling and testing full-size packs at 
the few available large test presses. 
an advantage of using steel reinforce- N

ment is that the temperatures gener-
ated underground do not affect its 
strength, modulus of elasticity and 
yielding properties. 
Underground workers in recent trials  N

have, in the course of time, accepted 
the modified methods of installa-
tion of both Cempaks and Filpaks. 
Durapaks have never presented a 
problem in that regard, their instal-
lation process being similar to that of 
current labour-intensive methods.
Cempak units, usually square in plan,  N

could be designed and installed as 
rectangular packs if long-axis packs 
are regarded as advantageous in cer-
tain circumstances. 
all systems would reduce fire risk. N

a cheaper form of Durapak would  N

greatly assist the movement towards 
greater safety in mines that experience 
seismic events and are not committed 
to either grout packs or backfilling.
With only a few exceptions, remS  N

received sympathetic hearings on the 
few occasions they presented their 
ideas to production officials and rock 
engineers on the mines. The problem 
however always seemed to be one of 
time: The urgent and problem-beset 
nature of deep underground mining 
seemed to frustrate lengthy debate 
with outsiders, and particularly on 
issues that might have been regarded 
as far-fetched and impractical. These 
experiences confirm the argument 
that commercial technical innovation 
should be promoted by organisations 
familiar with the men and methods of 
the industry.
it is encouraging that the industry’s  N

handbook on rock engineering prac-
tice (Jager & ryder 1999) does in fact 

It took some time for REMS to realise 
that they did not possess the expertise 
or acquaintance with the ins and outs 

of the industry in order to become 
direct manufacturers and suppliers, 

and that licence agreements with 
approved and experienced suppliers 

provided the solution
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advocate reinforcement for gully sup-
port in backfill stopes. Coincidentally 
however one of the editors of the 
handbook was also a co-author of 
the 1992 Comro report. it is hoped 
therefore that the handbook might 
help to further the cause not only of 
Filpak, but also of the principle of 
horizontal reinforcement in general. 
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6. SUMMARY AND FINAL COMMENTS
The record of success achieved in the 
projects described in the past few issues 
is somewhat patchy and hardly leads to 
the formulation of a standard procedure 
for planning and managing any future 
innovation programmes. on the basis 
of the total experience, it is therefore 
considered more sensible to list a few 
do’s and don’ts and certain factors that 
should be taken into consideration, 
which together might assist an aspirant 
innovator to select lines of approach for 
his particular needs and aspirations.

Beneficiation of Waste Materials N . 
institute a plan of action and appoint a 
product champion. establish an under-
standing with the owners. Co-ordinate 
research from different laboratories. 
Protect intellectual property. realise 
that funding requirements might be 
substantial. [See Civil engineering 
September 2008 page 62. ed.]
Method-related Bills of Quantities N . 
Few problems were encountered 
because of the straightforward 
transfer of acceptable technology, 
introduction of the concept at a 
propitious time by an expert and 
support obtained from all sectors of 
the industry. [See Civil engineering 
September 2008 page 65. ed.]
Tanganyika Groundnuts N . Carry out 
thorough preliminary investigations, 
surveys and forecasts. Prepare cost 

estimates unbiased by sentiment, preju-
dice or politics. employ appropriately 
experienced professionals and consult-
ants. Know when to stop. [See Civil 
engineering october 2008 page 54. ed.]
Soils Engineering Map N . First-class sci-
ence is not enough – the public service 
is not exempt from the need for active 
promotion of its proposed innovations. 
[See Civil engineering october 2008 
page 58. ed.]
Mine Supports N . Study and become 
acquainted with the modus operandi 
of the relevant industry. accept slow 
progress because of extensive and long-
term r&D and consequent funding 
problems. Protect intellectual property. 
adapt promotion efforts to be accept-
able to the industry, e.g. licence agree-
ments or partnerships. 

it is clear from the above that the tech-
nology transfer projects (e.g. the method-
related Bills of Quantities) succeeded by 
pursuing a logical and conventional path. 
The promoters of such projects need only 
ensure that they have mastered the rel-
evant new techniques and that they have 
adopted the correct administrative struc-
tures to promote and administer them. 

in regard to projects that require 
a good deal of r&D and subsequent 
design of new products or processes, 
each one obviously has to be planned 
and managed on rational principles, but 
no uniform modus operandi can be laid 
down. Compare the scope and objec-
tives of the Groundnut Scheme with 
those of the mine Support project, both 
of which however required fundamental 
r&D initially.

a great deal of literature happens 
to be available on the management 
and administration of innovation, but 
it is generally devoted to the type of 
large-scale project undertaken by public 
authorities or giant private corporations 
and is not applicable in detail to 
smaller-scale efforts. in any event, the 
differences in scope and technology 
of the innumerable innovations and 
inventions that crop up in industry, 
the professions and academia probably 
preclude any fixed modus operandi for 
the way those innovations should be 
promoted and managed.

a review in The Economist, entitled 
“Special report on innovation” (13–19 
october 2007) could however be rele-
vant. The article, in the same way as the 
formal literature, concentrates on the 

activities of the larger business corpora-
tions, but it also identifies a number of 
dilemmas and policy issues that may 
well arise in the course of innovative 
efforts on a smaller scale.

among those issues are:
in-house research versus outsourcing  N

to universities or established research 
bodies.
value of ‘the men in white coats’ – do  N

they contribute to profit?
incrementalism versus radical change. N

Small and large companies: which are  N

better suited to introduce innovation?
management of the innovation team:  N

strict control versus liberal allowance 
for free time and ‘thinking’ (Some com-
panies, General electric for instance, 
advocate strict monitoring of the re-
search process, while others believe in 
giving the ‘men in white coats’ free rein 
and time to ‘think’).
When to call a halt – is a filtering  N

process required? The article notes that 
most attempts at innovation fail.
Can innovation become a practical pro- N

fession? (apparently the answer from 
the highly respected Peter Drucker was 
in the affirmative.)
are patents becoming less relevant? N

Constant conflict between creativity  N

and execution: this issue evokes dif-
fering viewpoints – from edison him-
self, who is reputed to have said that 
invention comprised 1% inspiration and 
99% perspiration, to General electric 
which believes that ‘passion and vi-
sion’ contribute 20% to the process. 
Presumably, each project will need its 
separate policy on this score.

The final question then arises of how 
civil engineering fits into the process. 
The profession itself gets no mention 
in the article in The economist, which 
is not surprising given its present 
image as a white-hot technology of 
the 19th century. in fact, although its 
fundamental functions have not altered 
appreciably over the years, all of the 
profession’s constituent disciplines at 
present make extensive use of the latest 
advances in technology and high-order 
engineering science. The profession 
and industry are however subject to a 
handicap created by two joint obliga-
tions: safety of the public and long-term 
durability. a railway or road bridge, 
for example, is designed and built for 
a longer projected service life than 
a super-Jumbo airliner, and official 
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bodies that commission such structures 
may often well be content with tried 
and trusted designs that have proved 
themselves in the past. 

moreover, civil engineering innova-
tions do not usually produce potential 
markets for millions of potential users 
as do innovations in the manufacturing 
and supply of computers, cell phones, 
automobiles, chemicals, breakfast 
foods, toiletries, razor blades and the 
like. new types of building material or 
revolutionary designs of structures have 
to be exhaustively checked and eventu-
ally accepted by only a limited number 
of client bodies – public authorities or 
large corporations – who could well 
tend to be wary of failure and over-
spending. Contractors and consultants 
therefore carry out relatively little long-
term r&D, compared, say, with Lafarge, 
the world’s largest cement manufac-
turer, which can afford to spend about 
three decades developing a new type of 
cement. innovation and r&D are there-
fore held back by special circumstances, 
and the profession and industry have to 

live with what has been termed ‘the rut 
of established practice’. 

another of the adverse factors in 
civil engineering is that practitioners 
in the field (consultants, contractors, 
public authorities) maintain insuf-
ficient contact with their academics 
and researchers, unlike, for instance, 
their opposite numbers in the medical 
profession. it should be remembered 
that interesting and highly technical 
problems requiring radical or original 
solutions more often than not crop up 
either on site or in the design office. 
Practitioners on the one hand tend not 
to realise or understand the extent of 
the assistance they could receive from 
the opinions and judgments of those 
who have looked calmly and without 
bias at their dilemmas and potential 
disputes. on the other hand researchers 
and academics are themselves not 
blameless in this regard. Keeping in 
touch with practice requires deliberate 
effort and would almost certainly help 
not only to produce solutions to prob-
lems, but also to uncover novel and 

interesting material for their research, 
and possibly innovation and invention. 

Finally, in all of the above discussion 
possibly not enough mention has been 
made of the individual who, in innova-
tion terminology, becomes the ‘project 
champion’, defined in the literature 
(Kingston 1977) as “the controlling in-
novator who holds together the idea and 
its ultimate embodiment”. it is he (or 
she) who will provide the energy to keep 
it moving towards the ultimate goal. 
a product champion will (or should) 
direct and maintain innovation projects 
on a determined and well-managed 
course, and success in this field might 
well introduce more enthusiasm into 
the profession for undertaking or sup-
porting innovation programmes. it 
might also help to overcome in civil 
engineering generally what milton 
Friedman defined, in a different con-
text, as “the tyranny of the status quo”. 
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IN BRIEF

UPDATE ON meerKAT 
THE KAROO ARRAy TELESCOPE (also known as the ‘meerKAT’) in the 
Northern Cape is set to be one of the world’s premier mid-frequency 
radio astronomy facilities. Consulting engineering firm Ninham Shand 
has been active on the project since 2007. According to Principal 
Technologist Elmine Grobbelaar, once complete, meerKat’s seven-dish 
testbed and its eighty-dish full array will put South Africa at the cutting 
edge of radio astronomy. 

Elmine started at the company as a draughtsperson without any 
previous civil engineering or design experience. Her introduction 
into AllyCAD DOS was a pivotal point in her career. “Draughting in 
AllyCAD was an amazing experience. It sparked an interest in tech-
nical design and led to my enrolling for a civil engineering qualifica-
tion at the Free State Central University of Technology.” At Ninham 
Shand she built an impressive track record as Project Manager on 
high level projects like the meerKat. 

“Our role during this joint venture was to design 40 kilometres 
of the access road to the site,” Elmine says. She supervised two 
technologists who designed the road and drainage structures on the 
venture. “My role as coach and mentor was to ensure that the project 
was designed to the highest standards within the allotted time 
frame. We therefore made good use of Civil Designer when checking 
anomalies and also used the program extensively to generate sheet 
files, saving hours of time.”

Project-managing when so many different parties are involved proved 
to be a real challenge. “A multitude of stakeholders were involved in the 
venture. We had to cater to the various environmental groups, geologists, 
land surveyors, contractors and land owners,” recalls Elmine.

A further challenge was the actual design of the storm water 
drainage system. Although the remote and sparsely populated area of 
the Northern Cape’s Karoo region is ideal for radio astronomy, this dry 
environment also has its problems. These include erosion and flooding 
due to extreme flat areas, minor infiltration and fast accumulation of 
run-off. Without a thorough knowledge of the drainage characteristics 
of the area, it was therefore very difficult to determine the design 
strategy concerning the storm water run-off.

“We managed to overcome this problem by talking to the farmers 
in the area. They were able to give us an indication of the storm water 
run-off patterns after seasonal rains. We also made use of 1:50 000 ortho-
photos, as well as Google Earth imagery and stereoscopic tools to deter-
mine the catchment areas of the drainage structures,” Elmine says.

Other challenges during the design of the road included the scarcity 
of water and suitable material for the layer-works. The access route also 
crossed farmers’ properties, leading to special negotiations and collabo-
ration. In addition, the remoteness of the Karoo area made communica-
tion difficult as there is no cell phone reception. 

Despite the challenges, Elmine is confident that the team will 
produce top quality work and complete the project on time. The 
project will be constructed in phases with the first phase - a one-
dish prototype – already constructed at the Hartebeesthoek Radio 
Astronomy Observatory (HartRAO) in Gauteng. The KAT-7, a seven-
dish engineering testbed and science instrument near Carnarvon in 
the Northern Cape will be commissioned towards the end of 2009, 
and it is envisaged that the full array of eighty or more dishes will be 
ready by 2012.

 INFO

Charles Scott 

info@knowbase.co.za

PRECAST CONCRETE FOR DIEPSLOOT 
COMMUNITY CENTRE
PRECAST CONCRETE (in the guise of concrete masonry blocks, hollow-
core floor slabs, concrete roof tiles and concrete paving blocks) was 
used extensively in the construction of three buildings at the MaAfrika 
Tikkun Child and youth Community Centre, which was officially un-
veiled on 26 November last year.

The Concrete Manufacturers Association (CMA) and a number of 
its members made a significant contribution to the construction of 
the three buildings – the Wings of Life Early Childhood Development 
centre (ECD), the Child and youth Development centre (CyD), and the 
Administration and Primary Healthcare centre.

These buildings form part of the holistic care model employed 
by MaAfrika Tikkun where orphans and vulnerable children are 
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nurtured and developed into people who can make a meaningful 
contribution to society. 

At the ECD centre children up to the age of six are cared for 
during the day, while those seven years and older are provided 
with an array of support services including a daily meal, homework 
support, sports activities, recreation, life skills counselling, as well 
as access to a library and a multimedia computer facility at the 
youth Development centre. Home-based care services, counsel-
ling and project management are based in the Administrative and 
Healthcare centre.

Sarah Cairns of CSI Africa, an organisation which assists busi-
nesses in the effective management of their corporate social invest-
ment budgets, sourced the MaAfrika Tikkun project on behalf of 
the CMA and is evaluating its impact and progress. She comments 
that it is better to keep children in a community rather than to insti-
tutionalise them, and the community centre will play an important 
role in this regard. “The Diepsloot community project is by no means 
unique. The model is standard practice for NGOs, but the need in 
Diepsloot is extraordinary, because it has grown so quickly. It was cre-
ated in the late nineties, and its growth has been exponential, with 
some 500 000 people living in the settlement,” she says.

The CMA donated precast concrete building materials worth over 
R500 000. Some of its members provided further building materials 
at cost. All materials donated by the CMA were of a quality equal to 
that used on the country’s most upmarket housing projects.

The Association donated hollow masonry blocks manufactured 
by Watson Concrete, and Marley Roofing’s green Monarch top-of-
the-range concrete roof tiles for the construction of the EDC. It also 
supplied hollow-core suspended floor slabs, manufactured by Echo 
Prestress, for the CyD centre, as well as concrete paving blocks, 
produced by Cast Industries, for the main parking area and perimeter 
around a community kitchen located on the same property. 

The masonry for all three buildings was laid with Watson’s 
190 mm wide burnished Stone Pearl and Topaz (banding) blocks. 
The blocks were burnished on both outer and inner faces and this 
combination offers an aesthetically pleasing appearance. Therefore 
no plastering or painting was required, giving a totally maintenance-

free walling system both inside and out. The plinth area in the crèche 
was constructed in a 190 mm slate grey block and some quoining 
was also done on this product. Fifty thousand blocks, all rated at a 
minimum of 7 MPa, were used on the project.

As blocklaying techniques differ vastly from bricklaying, Watson 
Concrete played a major role in training the artisans to lay the blocks 
to a standard which obviated the need for plastering. 

A total of 619 m² of 150 mm thick prestressed hollow-core slabs 
was used on two of the buildings – 310 m² on the first floor and 
roof of the skills development centre, and 309 m² on the roof of the 
youth centre. The panels used for the Diepsloot project weigh ap-
proximately half a ton each, which is some 30% lighter than in-situ 
concrete of the same specification rating. Moreover, construction 
time was halved, and unlike in the construction of in-situ flooring, 
no skilled workers were needed for shuttering, reinforcing and the 
pouring of concrete.

 INFO

John Cairns  

011 805 6742

DHV COMPLETES MASTER PLAN 
FOR MAJOR SUEZ CANAL PORT
DUTCH CONSULTANCy AND engineering group DHV has completed its 
master plan for a new port and industrial complex to be developed to 
the east of Port Said, Egypt. Port Said is located on the Mediterranean 
side of the Suez Canal, through which 30% of the world’s container 
transport and 13% of the world’s trade flows. Dutch research and con-
sultancy firm ECORyS and Nile Consultants of Egypt are partners in the 
project. Egypt’s Prime Minister Ahmed Nazif has presented the plan to 
interested investors and port-based companies.

Thanks to the port’s unique location on the entrance to the Suez 
Canal and the large amount of land available for construction, the 
project is set to play a pivotal role in Egypt’s economic development. 
“This is one of the most promising port projects in the world, as we 
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1  The Early Childhood Development facility at the MaAfrika Tikkun 

Community Centre in Diepsloot, which caters for the newly born and for children 

up to the age of six. Watson Concrete’s 190 mm wide burnished Stone Pearl and 

Topaz (banding) blocks were used in its construction.

1  Master plan for Port Said East Port (courtesy DHV)
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have the opportunity to start from scratch, so to speak. Usually we 
are asked to develop solutions for part of a project, but now we can 
devise a comprehensive plan from the outset,” says DHV project 
manager Wim Klomp. The total area to be developed covers some 
120 square kilometres, making it comparable in size to the port site at 
Rotterdam, one of the largest ports in the world. 

 Because of the port’s ideal location, companies are eager to 
invest in the area. The master plan includes DHV’s recommendations 
for developing the port and industrial complex, which has been di-
vided into several industry-specific clusters. “Having a presence here 
is particularly important to international companies with markets in 
North Africa, Europe and Western Asia,” says Klomp. “The presence 
of the industrial zone is a major advantage. We are seeing strong 
interest from companies in the logistics, automotive, petrochemical, 
textiles and electrical appliances industries.” 

 Additional major investments are planned at a later stage, 
including expansion of the city of Port Said, construction of a tunnel 
linking the port complex to the city, and an upgrade of the infra-
structure linking Port Said to Cairo. “Today, Port Said East Port is the 
site of a highly successful container terminal,” notes Klomp. “In fifteen 
to twenty years’ time, ten additional terminals will be constructed, 
including oil terminals, Roll-On Roll-Off (RoRo) terminals and multi-
purpose terminals. Besides the trans-shipment of cargo, the port will 
also be used to transport goods to and from the industrial zone in 
the future.”

 DHV was commissioned by the Port Said Port Authority 
(PSPA) to draw up the master plan in September 2007. 

 

WHY NEW RETIREMENT ANNUITY LAWS 
SHOULD GRAB YOUR ATTENTION
ENGINEERING PROFESSIONALS ARE not always aware of all the regula-
tory and legislative changes that could affect their savings and retire-
ment plans. According to Nick Battersby, CEO of PPS Investments, it is 
crucial that engineers are aware of developments that will affect their 
longest term savings. Nick explains:

“It has been a couple of years since the Pension Funds 
Adjudicator catapulted retirement annuities and related issues into 
the limelight. Only now, however, is the resultant legislation being 
introduced. These changes have not commanded headline status 
in the broadsheets, yet their combined impact will have a profound 
effect on personal retirement wealth. What are these changes and 
how will they affect members of retirement annuity funds?

Freedom of choice for investors: In the past, members of many retire-
ment annuity funds were prevented from transferring to another fund 
by prescriptive fund rules. Rather like the cell phone industry ‘portability’ 
has now been legislated and all such limiting rules have been replaced to 
allow members to transfer to more appropriate funds if they want to.

Advice on retirement annuities is readily available again: The 
advent of the new generation of retirement annuity products has 
presented an entirely different value proposition compared to the 
old products of years gone by that many of us are still invested in. 
We should all assess whether it is financially appropriate to transfer 
legacy assets into the new generation products as there are signifi-
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cant cost and flexibility benefits in doing so – but this assessment 
often requires the assistance of a qualified intermediary. Previously 
legislation prevented your financial advisor from earning a fee from 
you for work done on transferring a retirement annuity fund. This 
barrier has been removed and financial advisors can now earn a fee 
to assess investors’ options in this regard, which is justifiable. 

Clarity on improved termination values on transferred retirement an-
nuities: For many would-be transferors of retirement annuities, the punitive 
penalties that life insurers apply on so-called early terminations have been 
an understandable retardant to transfers. This is arguably the sole potential 
reason for not transferring from a legacy fund to one of the new generation 
funds. Recent legislation provides welcome clarity on the maximum levels 
that insurers are permitted to withhold from transferring members. For 
transfers of policies initiated after 1 January 2009 the maximum penalty will 
be 15% of the fund value, whilst for older policies the maximum penalty that 
can be applied would be 30%. It is important to note however that these are 
maximum levels and that over time these penalties reduce. So an essential 
step in the analysis of the merits of transferring will be to ascertain from the 
insurers what level of penalty will be applied to your individual case. 

The returns on your investments over time will ultimately be 
determined by two factors – the investment return and the charges 
levied against your investment. The level of investment return you 
experience (once you have chosen your appropriate asset class ex-
posure) is largely beyond your control, unless you make the mistake 
of trying to time the market. your time is much better spent paying 
attention to the costs and charges levied against your investment, i.e. 
securing the best value investment offering available.” 

 
 INFO

Elian Wiener 

elian@epiccommunications.co.za 

SAICE PAST PRESIDENT SELECTED FELLOW 
OF CSIR BUILT ENVIRONMENT 
AS PART OF THE CSIR’s drive to strengthen its science, engineering and 
technology base, Dr Kevin Wall (who was president of SAICE in 2001) has 
been selected a Fellow of CSIR Built Environment. The key roles of a CSIR 
operating unit Fellow include enhancing the unit’s image, mentoring, net-
working, providing leadership and executing activities aimed at shaping 
the technology direction of the unit. Unit Fellows also review the strategic 
plan and R&D portfolios.

Kevin, an infrastructure specialist, is a registered professional engineer, 
a registered town planner, a chartered civil engineer (UK) and a registered 
public relations practitioner. His specialisation includes project management 
of multidisciplinary study teams; management of groups responsible for 
low-cost housing and infrastructure feasibility studies, design and construc-
tion; formulating and managing policies and strategies for broad-scale 
planning, development and engineering services provision; and integrating 
institutional, community, social and financial aspects with technical aspects.

Kevin has over 40 years’ experience in housing and urban and regional 
engineering (particularly in the water and sanitation services sphere), plan-
ning and institutional design. This experience has been gained through 
a wide variety of civil engineering and town planning projects in low-in-
come urban areas, forward-planning for development at the metropolitan 

and regional scales and policy formulation at national level.
Before joining the CSIR ten years ago, Kevin was a Director of Ninham 

Shand consulting engineers. Prior to that, he had been Assistant City 
Engineer responsible for the design and construction of housing, township 
services and amenities in the low-income areas of the City of Cape Town, 
and also Chief Executive of an Urban Foundation housing utility company.

Current projects involve water services infrastructure asset manage-
ment and ‘mainstreaming’ HIV/Aids, appropriate technologies, and other 
issues in water services provision. Kevin is also leading the development 
of using the principles of franchising partnerships in order to improve 
water services infrastructure operation and maintenance.

A senior member of numerous professional institutions, Kevin is the 
author of more than 250 papers, book chapters and conference presen-
tations. He holds a PhD in engineering, as well as M degrees in civil engi-
neering, urban and regional planning, and in industrial administration. 

Awards bestowed on him include the SA Institution of Civil 
Engineering’s national award for meritorious research (twice – in 2005 
and in 2006), and in 2008 the CSIR Built Environment excellence award 
for career achievement. 

 INFO

www.csir.co.za 

SANYATI PLAYS SIGNIFICANT ROLE IN 
GAUTENG FREEWAY IMPROVEMENT PROJECT 
LISTED CONSTRUCTION GROUP, Sanyati Civil Engineering and 
Construction, is playing a significant role in the Gauteng Freeway 
Improvement Project Joint Venture and it is estimated that its revenue 
from the project over the next 30 months will be R300 million. 

The JV consists of WBHO Construction, Sanyati Construction, 
Patula Construction, Rainbow Construction, Glash Construction, 



Munasi and Civil Contractors. WBHO has a 60% share of the JV and 
Sanyati 15%, with the remainder being shared by the rest of the group.

The JV has commenced operations on the 23 km stretch of the N1 
freeway from 14th Avenue in the south to Buccleuch in the north. The scope 
of the work is to add an additional lane in each direction (constructed in the 
centre median, separated by a concrete barrier), as well as an asphalt overlay 
on the existing carriageways and major upgrades of the main interchanges.

Ian Ferguson, MD of Sanyati Inland, says that while the addition of an 
extra lane to both carriageways of the freeway will make a tangible dif-
ference to the traffic flow, the improvements would not be fully effective 
without interchange upgrades at Rivonia, William Nicol and Malibongwe. 
“These upgrades include new bridges and ramps, extensions to bridges, 
and auxiliary lanes for approximately one kilometre on either side of 
the interchanges. The combination of the additional lane and the much 
improved interchange flow will make a significant difference to the cur-
rent traffic congestion on this busy freeway,” says Ferguson.

Sanyati’s involvement is deeper than first meets the eye, in the sense 
that while it is a JV partner in the main contract, two of its specialist 
companies, Sanyati Piling and Geotechnical, and Sanyati Roads, are sub-
contracting to the JV. 

Sanyati Piling and Geotechnical has been awarded the Rivonia inter-
change piling and lateral support work to the tune of about R10 million, 
while the full length of the asphalting contract, valued at approximately 
R200 million, has been sub-contracted to a JV of Sanyati and Roadspan.

According to Ferguson one of the biggest challenges on the contract 
is that most of the roadworks operations are in the central median of one 
of the busiest freeways in Africa. Access in and out of the work area is 
dangerous and time-consuming. “This is a relatively fast track project and 
working in these conditions requires an innovative approach,” he says.

One of the innovations is a pugmill and conveyor system, which 
will be used to mix the gravel sub-base and base material outside 
the freeway and carry it across the carriageway into the median, 
where trucks will transport the material within the median. “Mixing 
the material outside the area of the freeway and conveying it across 
it will minimise the traffic problems and save a significant amount 
of time,” says Ferguson. The pugmill, which was imported from 

1  The Sanyati pugmill and conveyor system – N1 south near William Nicol – 

mixes the gravel sub-base and base material outside the freeway and carries it 

across the carriageway into the median

1
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Europe, arrived in December 2008 and its first operating location is near 
William Nicol.

The contract commenced at the beginning of June 2008 and the 
JV has 30 months to complete it, including two months over the 2010 
FIFA World Cup period during which no work will be allowed on all 
the freeways. According to Ferguson the project is progressing well.

.
 INFO

Sanyati Civil Engineering & Construction 

Archie Rutherford  

011 397 7462 

jane.strijdom@sanyati.co.za

UWP RECOGNISED FOR SUSTAINABLE 
CROSS-BORDER DEVELOPMENT 
CONSULTING ENGINEERS SOUTH AFRICA (CESA) rewarded UWP 
Consulting for its successful development programme into Africa 
with the International Business Developer of the Year Award for 2008.

The award is based not only on the geographic range of interna-
tional business undertaken by a South African-based consulting firm, 
but also on added value in terms of employment creation, relevance 
to local communities, training and capacity building, and the forging 
of long-term partnerships.

UWP adopted a strategy to actively develop cross-border business in 
2002 and has since completed more than 40 projects in nine African coun-
tries (Zambia, Tanzania, Burkina Faso, Mozambique, Namibia, Botswana, 
Zimbabwe, Uganda and Madagascar) as well as Ireland and Canada. 
Subsidiary companies have been established in Zambia and Tanzania. 

Projects undertaken include building and rehabilitation of roads 
networks, together with associated structures, infrastructure devel-
opment, and various mining and agricultural projects.  

A dedicated international business development unit within UWP 
focuses exclusively on the company’s international business. In the 
last financial year almost a quarter of UWP’s revenue was generated 
through cross border projects.

1  A gabion wall built using labour intensive construction methods at Ngezi 

mine in Zimbabwe, where UWP has provided consulting services for the 

development of the mine infrastructure

1
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UWP’s success in Africa can be attributed to its cautious approach 
in identifying and partnering with local professionals to bridge the 
obstacles and ensure success. “We take a long-term and mutually 
beneficial view of our development into Africa by forming sustainable 
working relationships with local consultants,” says UWP managing 
director Zulch Lötter. “We also provide skills transfer and support to our 
partners, as well as to government departments in the host countries.”

This has included, among others, technical training for the Roads 
Development Agency in Zambia and Tanroads in Tanzania, and on-
site training for resident engineers in Mozambique.

Lötter adds that partnerships with private sector clients, particu-
larly in mining, agriculture and energy, have also resulted in develop-
ment projects in neighbouring countries. “In all cases, our success in 
cross-border projects can be traced back to the identification of high-
calibre partners and the formation of strong, lasting partnerships.”

UWP’s subsidiary companies in Zambia and Tanzania together 
employ almost 80 people, all local citizens. Comprehensive training 
programmes are provided in South Africa for the management and 
staff of these operations. Negotiations are advanced for the forma-
tion of subsidiary companies in two more southern African countries.

“South African consulting engineers are highly respected interna-
tionally for their innovative engineering solutions and strict work ethics 
and UWP is honoured to have been selected for this award,” says Lötter.

 INFO

UWP Consulting 

011 709 8420

SA KNOW-HOW BUILDS NEW 
TANZANIAN NETWORK
THE TANZANIAN CAPITAL of Dar Es Salaam is building one of the 
most efficient urban water distribution systems in Africa, using ad-
vanced South African water metering equipment, management and 
conservation technology.

The massive project –  extending over a period of about eight years – 
involves the rehabilitation, upgrading and extension of key sections of the 
city’s bulk water distribution network with meters, specialised monitoring 
equipment and on-site know-how from Sensus Metering Systems, largest 
supplier of bulk water metering equipment to South African municipalities 
and water authorities.

Consumers and local Tanzanian business and industry are expected 
to benefit from the multi-million-dollar World Bank-funded project, says 
Sensus MD Basil Bold. As a key supplier to the international consortium in-
volved in the enterprise, Sensus is supplying thousands of latest-technology 
domestic and bulk water meters. It is the biggest project of its kind in which 
the Midrand-based company has been involved in in sub-Saharan Africa. 

Sensus’s contribution to the latest phase of the project is to supply 
bulk WPD meters measuring 100 mm to 300 mm, and large magnetic flow 
meters of between 350 mm and 800 mm diameter for the capital’s district 
and zone water distribution networks. By the completion of the project, 
Sensus will have supplied about 160 000 domestic water meters and at least 
400 larger bulk meters.



54  Civil Engineering | March 2009

Sensus secured the tender against bids from rival international meter 
manufacturers, but what finally clinched it was its ability to supply ‘off-
the-shelf’ the complete range of bulk and domestic meters required for 
the giant project. Also helping swing the contract for the South African 
company was that it could deliver meters ready-equipped for automatic 
meter reading (AMR). This employs a touch-pad system which provides 
error-free reading of meters and the instant and accurate sourcing of 
other key information such as flow rates - even from meters located in 
accessible underground meter pits. 

“AMR is a great boon for water management authorities, as we 
have already found in South Africa. It assists utilities in every aspect 
of water management and conservation – accurate meter reading, 
the identification of leaks, burst pipes and management accounting,” 
says Bold.

Sensus has in recent years been involved in similar projects in 
Mozambique, Malawi and Zambia.

 INFO

Sensus Metering Systems 

011 466-1680

FULLY CONVERGED NETWORK FOR UJ
TAKING ITS COMMUNICATION SySTEM to the next level, the University of 
Johannesburg (UJ) has selected Bytes Communication Systems and its 
Alcatel-Lucent technologies to deliver a new converged voice and data 
network for its more than 45 000 users.

After evaluating the lifespan of its existing infrastructure, UJ decided to 
upgrade the communications network linking its various campuses, while 
at the same time taking advantage of new technologies such as digital 
convergence and VoIP.

 Established on 1 December 2005, UJ is the result of the merger 
of the Rand Afrikaans University that had previously incorporated the 
Daveyton and Soweto campuses of Vista University, with the Technikon 
Witwatersrand. UJ now has four active campuses spread over Central 
Gauteng – the Auckland Park Kingsway campus, the Doornfontein 
campus, the Auckland Park Bunting Road campus and the Soweto 
campus. With nine faculties, some 40 000 full-time students and 4 500 
permanent employees, UJ is one of the largest residential universities 
on the African continent.

“Our existing communications infrastructure was nearly at the end of its 
life, and in order to stay ahead of technological advancements and conver-
gence, it was time to upgrade our existing system whilst at the same time 
standardising and simplifying both the technical environments as well as 
the knowledge requirements,” says Adriaan Vorster, Chief Information Officer 
of UJ. “Communicating between campuses and faculties is our lifeblood and 
we need a system that is reliable and secure.”  

The new system provided by Bytes Communication Systems will be 
made up of wall-to-wall Alcatel-Lucent technology and will involve the 
upgrading of the voice and data network. It will also include a full upgrade 
of the existing call centre, moving it to a fully converged contact centre with 
the latest Unified Communications technology embedded. With the new 
Alcatel-Lucent solution the university will be able to link the voice and data 
networks of the disparate campuses via existing diginet links.

Looking ahead, UJ has a number of plans for its communications 
infrastructure, including the expansion of its WiFi network. It is furthermore 

looking to take advantage of the full Unified Communications technology 
stack that will include upgrades to the call centre, voice logging systems, 
and triple play services.

On the data front the institution also plans to add a number of ad-
ditional components including Vital QIP, Quarantine Manager and Fortinet/
Brick Security.

“The UJ network is an intricate one that requires bullet-proof network 
reliability and security,” states Richard Menton of Bytes Communication 
Systems. “They can’t afford to let things slip through the cracks and as a 
result need the highest levels of service delivery there is to offer.  This is an 
exciting project for us. UJ is a forward-thinking client that understands the 
role that technology can play in its business. We are looking forward to 
forging a long-term partnership with them.”

The project will be staged in a planned roll out and is scheduled for 
completion in the second half of 2009.

 INFO

Bytes: Marius Venter  

mventer@bytescomms.co.za 

UJ: Herman Esterhuizen  

hermane@uj.ac.za

CONJET ROBOT 432D AT WORLD OF CONCRETE
CONJET AB USED THE WORLD of Concrete Exhibition (3 - 6 February 
2009, Convention Centre, Las Vegas, USA) to display the company’s 
latest hydro-demolition Conjet Robot 432D. This is the largest unit 
in the Swedish company’s comprehensive range of high pressure 
water-jetting equipment, which selectively removes weakened and 
damaged reinforced concrete from numerous structures.

The Conjet Robot 432D is a diesel-powered giant, designed for 
heavy-duty hydro-demolition on large-scale projects, such as bridges, 
parking decks and other large areas. The Robot can handle two pumps 
simultaneously, each rated at 550 kW (750 hp) totalling 1 100 kW 
(1 500 hp) or 4 000 N reaction force. Consequently the rate of concrete 
removal is exceptionally high, drastically cutting production time with a 
minimum of operators. 

The Robot 432D is powered by the latest low emission Deutz diesel 
engine that is oversized, for trouble-free operation and long life, and meets 
all known emission legislation worldwide. The advantage of using an over-
sized engine is that it can be run on low rpm which is very comfortable for 
the operator. The three-wheeled Robot can turn on the spot, enabling it to 
work in confined areas, such as parking decks. 

The Robot 432D is remotely controlled for easy adjustment of 
working positions, as well as for safe moving on site. This ensures that 
only weak and damaged areas of concrete can be removed selectively 
in a continuous, uniform and safe operation to a predetermined 
‘quality depth’ above or below any steel reinforcement, which, if ex-
posed, is also cleaned of rust.  

The Robot is controlled from a remote control box connected by a 
cable, but can also be controlled by a Conjet Radio Control System. The 
radio control unit has the advantage of allowing the operator to move 
freely without being obstructed by a normal control cable. The unit 
provides enough reach for all possible hydro-demolition applications. 
If the robot loses contact with the radio control unit, the equipment’s 
emergency stop is automatically activated and the Robot and the 



pump will shut down. The Conjet Radio Control System can easily be 
connected to the unit on site. This system is also available for all the 
robots in the Conjet product range.

 
 INFO

Lars-Göran Nilsson 

E-mail: conjet@conjet.se 

MAPPING MADE EASIER THANKS TO 
NEW WEB-BASED TECHNOLOGY
CLUES, AN INTERNET-BASED spatial decision support system based on 
geographic information systems (GIS), makes it easier and cheaper for con-
sultants and decision-makers to draw up specific land suitability maps. Land 
suitability maps are often used to visually depict whether a piece of land is 
suitable for development, agricultural purposes or conservation use. 

CLUES (Cape Land Use Expert System) was developed by Dr 
Adriaan van Niekerk, a lecturer in the Department of Geology, 
Geography and Environmental Studies at the University of 
Stellenbosch, for his doctoral thesis in geography and environmental 
studies, “Clues, a web-based land use expert system for the Western Cape”. 
His promoter was prof Hannes van der Merwe.

The web technology can be used to compile maps to determine land 
suitability analysis, and provides more user-friendly and cost-effective GIS 
technology for especially Western Cape decision-makers.

“The development and demonstration of CLUES exposed several ad-
vantages and limitations of current technology and has demonstrated that 
the Internet offers great opportunities for the deployment of spatial analysis 
and modelling functionality to a wide audience,” Dr van Niekerk says.

GIS has revolutionised geographic analysis and spatial decision 
support, and has greatly enhanced our understanding of the real world 
through its mapping and spatial modelling capabilities. Although GIS 
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1  The top of the range diesel-powered Conjet Robot 432D has been designed 

for heavy-duty hydro-demolition jobs on large-scale projects, such as bridges, 

parking decks and other large areas 
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software is becoming more powerful, less expensive and more user-
friendly, GIS still remains the domain of a selected few who can operate 
and afford these systems. 

“Since the introduction of web-mapping tools such as Google Earth, 
accessibility to geographic information has escalated,” Dr van Niekerk says. 
“Such tools enable anyone with access to a computer and the Internet to 
explore geographic data online and to produce maps on demand.”

Web-mapping products have, however, a very narrow range of func-
tionality. In contrast to GIS that focuses on spatial data capture, storage, 
manipulation, analysis and presentation, the function of web-mapping tools 
is to visualise and communicate geographical data. 

“The positive impact of web-mapping tools suggests, however, that GIS 
has not yet developed to a level where anyone can use the technology to 
support spatial decisions and enhance productivity,” he says. 

He believes that a possible solution is to close the functional gap 
between web-mapping tools and GIS to make spatial analysis more 
accessible, thereby promoting geographical awareness and supporting 
better spatial decisions. 

Dr van Niekerk developed a web-based spatial decision support system 
(SDSS) to demonstrate how the Internet can be used to deliver low-cost, 
user-friendly and interactive spatial analysis functionality to a wide audience. 

Although the resulting Cape Land Use Expert System (CLUES) was spe-
cifically developed to perform land suitability analysis in the Western Cape, 
he believes that the technology can also be applied to other regions and 
modified for other applications.

CLUES consists of five components: a land unit database (LUD), know-
ledge base, inference engine, web map service (WMS) and graphical user 

interface (GUI). The LUD consists of polygons (land units) and attributes (land 
properties), while the knowledge base stores each user’s land use require-
ment rules. These rules are used by the inference engine to rate the suit-
ability of each land unit in the LUD. The result is then mapped by the WMS 
and presented to the users as suitability maps. Users can direct the entire 
analysis through a user-friendly GUI.

 INFO

Engela Duvenage 

science@sun.ac.za

1  Dr Adriaan van Niekerk

1
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S A I C E  A N D  P R O F E S S I O N A L  N E W S

IMPORTANT NOTICE
in ThiS maGaZine YoU will find 
an insert inviting applications for the 
new position of Chief executive officer 
for SaiCe.

in line with current business prac-
tice, the title Ceo of SaiCe will replace 
the title of executive Director. This 
change is expected to be implemented 
from approximately July 2009 when 

SaiCe’s executive Director, Dawie 
Botha, assumes another role at SaiCe 
national office.

a rigorous and thorough recruitment 
campaign has been put in place to find a 
successor. 

eDm recruitment has been ap-
pointed to facilitate this process, in 
conjunction with a task team appointed 

by the SaiCe executive Board. Care has 
been taken to ensure that this process is 
fair and transparent. 

The executive Board will communi-
cate with members after they have made 
an appointment.

Detailed information is available at 
the following web address:  
www.edm.co.za/4936 

SAICE HOUSE – home of the South African Institution of Civil Engineering



58  Civil Engineering | March 2009

Improving energy efficiency in buildings:  

SANS 204 published
iF ThermaL CeiLinG insulation and 
high-performance window systems were 
introduced today into all new residential 
and commercial buildings, an estimated 
3 500 mW in electricity could be saved by 
2020. This is almost twice the electricity 
currently produced by our only nuclear 
power plant, Koeberg (1 800 mW).

according to the recently published 
SANS 204, Energy efficiency in build-
ings, this reduction can be achieved by 
introducing sensible and practical measures 
that save energy when new buildings are 
designed and built accordingly. By ultimately 
making the three parts of this standard 
mandatory, the government will slowly but 
surely begin to achieve savings in energy and 
savings in the costs of providing that energy.  

Solly Peter, manager of Construction 
Standards at the SaBS, says that the com-
pletion of the standard comes after years of 
very hard work. “many thanks go to all who 
had helped produce its three parts, espe-
cially howard harris, Dr Sidney Parsons 
of the CSir, who started coordinating this 
work, and Lisa reynolds, who completed it.”

Lisa reynolds, who currently chairs 
the Working Group responsible for the 
standard, comments as follows about SanS 
204: “Following the publication by the 
Department of minerals and energy (Dme) 
of their strategy for energy efficiency in 
2004, the need for a standard to achieve this 

goal in the building sector became obvious. 
The first three parts of SanS 204 have 
been published, while the fourth part of the 
standard is still at a project stage. although 
SanS 204 will at first be voluntary, the 
Dme and Department of Trade and 
industry will make it mandatory as soon as 
is practical. While intended for mandatory 
application in new buildings, SanS 204 can 
also be used for voluntary energy efficient 
retrofits of existing buildings.”

each part of SanS 204 covers a dif-
ferent aspect. The following is a short sum-
mary of each part:

SANS 204-1 
This gives the general requirements for 
energy efficiency. according to the ap-
proach used in the revised South african 
Building regulations and the new building 
code (SanS 10400 series), which should 
be published early in 2009, performance 
parameters are outlined first. These are then 
followed by the route to demonstrate com-
pliance, either by rational design or deemed-
to-satisfy rules. 

This first part therefore sets out the gen-
eral requirements for achieving energy ef-
ficiency in all types of buildings as perform-
ance parameters, and will eventually form 
part of the national Building regulations. 
Parts 2 and 3, which deal with naturally 
ventilated buildings and artificially venti-

lated buildings, respectively, will eventually 
become part of the SanS 10400 national 
Building Code. Part 1 is largely based on 
two tables, namely: 

Table 3 – maximum energy demand per  N

building classification for each climatic 
zone
Table 4 – maximum annual consump- N

tion per building classification for each 
climatic zone

annex B contains an example of a compli-
ance certificate which, in future, will have 
to be completed by the responsible person 
(developer or owner) and submitted to-
gether with the building plans to the local 
authority for approval.

This certificate also requires an energy 
audit to be conducted a year later, to prove 
compliance and measure the actual energy 
saved. The process is intended to facilitate 
any revisions of the standards that may 
become necessary. The certificate, there-
fore, should not be seen as a ‘policeman’, 
but rather an opportunity for continued 
improvement.

SANS 204-2 and SANS 204-3 
as mentioned above, Part 2 covers naturally 
ventilated buildings (with natural environ-
mental control), while Part 3 is for artifi-
cially ventilated buildings (with artificial 
environmental control). The difference be-
tween the two can be explained as follows: 
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Part 3 is for buildings with a central 
hvaC system (humidity, ventilation and 
air conditioning). a building without air 
conditioning is covered by Part 2. however, 
a building containing free-standing 
heating or cooling (in other words, not 
centralised) systems is still included under 
Part 2. even a converted house used as an 
office, with a ‘window rattler’ in each room, 
will still be covered by Part 2.

While nominally separate parts, 
SanS 204-2 and SanS 204-3 both con-
tain many common elements, and are 
therefore described together. Both are 
deemed-to-satisfy rules.

Wherever possible, passive building 

design (where the need for energy to heat or 
cool the building is minimised) is encour-
aged. The standard follows the same order 
as when an actual building is constructed, 
i.e. first design, and then construction. The 
key sections are:

site and siting – orientation and shading:  N

to face north and use shading
building design – foundation, floor, walls,  N

fenestration (windows), roof, and ceiling
building sealing – envelope, air infiltra- N

tion, leakage
services – lighting and power, hot water  N

services, appliances
Wherever possible, the efficient use of re-
newable energy (such as solar water heating, 

solar architecture, and energy efficient ap-
pliances) is stipulated.

in effect, the use of renewable energy 
is ‘free’, as this is not counted in the actual 
energy consumption targets. For example, if 
the target set for the building is 200 kW  
hr/m2, and 100 kW hr/m2 can be generated 
by renewables, then the owner still has 
200 kW hr/m2 to use.

Lisa sums up by saying that, “We 
will have to start now to improve the 
energy efficiency of our buildings for 
the future. The effect of this standard 
will be increasingly seen in future, as 
the proportion of energy-efficient build-
ings increases.”

NOTES AND INFORMATION

THE INDEPENDENT GREEN BUILDING 
Council of South Africa has resolved that 
compliance with SANS 204 will be a pre-
requisite for buildings to be considered 
for their STAR rating system. Of further 
interest is that this organisation already has 

a formidable membership, including the 
Construction Industry Development Board. 
Their website address is as follows:  
www.GBCSA.org

SAICE National Office has arranged 
to keep a limited stock of the SANS 204. 
Should the demand warrant it, we will 
order more copies. 

For the set of three standards currently 
available the over counter cost is R474.24 VAT 
inclusive. Please order from:
SAICE: aaylward@saice.org.za 
SABS: sales@sabs.co.za 
For more information on the standard: 
Lisa Reynolds, Chair SANS 204 Working Group
lisa.reynolds@saint-gobain.com  
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Text Marie Ashpole 
011 805 5947 
mashpole@saice.org.za

Innovative learners honoured by SAICE Water Engineering Division 
on a WonDerFUL Gauteng summer day they arrived at 
SaiCe house from the hantam (Calvinia, northern Cape), 
Grahamstown (eastern Cape) and marble hall (mpumalanga) 
to receive the bronze medals awarded to them by SaiCe’s 
Water engineering Division for deserving water projects en-
tered in the eSKom Young Scientists expo. 

UNDERGROUND IRRIGATION SYSTEM
Jaco Lock, grade 7, identified the need for an inexpensive 
system to distribute most of the rainwater and grey water for 
the irrigation of small gardens in the water scarce region of the 
northern Cape. Jaco said, “With my project i wanted to regain 
all rainwater and other waste water, to use as irrigation for 
gardening. no electricity was to be used. The system had to be 
practical and cost effective.” 

“Water is saved in a tank. The tank is fitted with a tap. 
From there a plastic pipe system is laid underground. holes 
are made in the plastic pipes through which nylon rope is 
threaded, so that the water can seep through the rope, onto 
the roots of grass or vegetables. Fertiliser can be added and 
distributed through the system. minimum evaporation takes 
place. There is a once-off installation and the upkeep is min-
imal.” The ‘tank’ is a recycled container, in which molasses is 
sold for making ‘chocolate mealies’ to feed the sheep in times 
of drought in this already very arid part of our country. 

Jaco concluded, “Underground irrigation for a lawn or 
garden works well, if it is correctly planned, installed and 
managed. it is an inexpensive way to make optimal use of 
water, especially in a domestic establishment with a small 
garden. This is a cheap way to enhance sub-economic house-
holds and to make the community proud of their neighbour-
hood.” as proof of the success of this system, the Laerskool 
Calvinia, that previously had only bare land as a rugby field, 
now boasts a green, grassed playing field! 

Jaco and his teacher, ms Frances hoon, brought a sod of 
this beautiful green grass, which now has pride of place in 
front of SaiCe house, a very long way from Calvinia!

 
BLAAUWKRANZ BLUES
all the way from Gahamstown, vivienne Dames, grade 7, 
presented her project, ‘The Blaauwkranz Blues’. vivienne ex-
plained, “The Blaauwkranz river flows through the Belmont 
valley. Some people use this water for swimming, washing and 
drinking. as this is a farming area, water is also used for ir-
rigation of pastures and vegetable crops, which are then sold to 
local markets. The aim of this investigation was to discover if 
the river water was of a suitable quality.”

vivienne collected water samples at five points along the 
Blaauwkranz river. “Construction along the adjacent road 
had resulted in a broken sewage pipe exposing the river to 

1 2
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Innovative learners honoured by SAICE Water Engineering Division 
raw sewage for several days. Serial dilutions and plate counts 
were done on all samples. The number of escherichia coli, 
coliforms and the total bacterial colonies were calculated for 
each water sample. a sample taken from the laboratory tap 
was used as a control.

“The number of Colony Forming Units (CFUs) was exces-
sively high at the point where the sewage f lowed into the 
river with values of 14,7 million e.coli (CFUs/ml) and a total 
bacterial load of 88,4 million CFUs/ml water. This amount 
decreased as the sewage became diluted in the river, with 
amounts of 7 300 CFUs/ml of e. coli and total bacterial loads 
of 16 700 CFUs/ml at the point where the water is used to 
irrigate pastures. The control sample had a total bacterial 
load of 1 200 CFUs/ml. This sample may have been contami-
nated with previous samples accounting for its poor quality.” 
vivienne’s conclusion was that the results reflected the status 
of the river water on the day of collection and that further 
regular monitoring would be required. 

WATER TRANSPORTER 4 IN 1
Last but not least, was the project of matlala Pontsho, grade 
11, of the mahlakodishe high School in Kwamhlanga with his 
elaborate ‘Water Transporter 4 in 1’. matlala could not attend as 
he was writing a provincial examination. however, he was well 
represented by his teacher, ms mpho Ledwaba.

matlala’s aim was to “assist the villages which do not have 
water, like the one i belong to, by giving them pure water from 
the rivers and dams.” mpho made a thorough study of the 
water situation in South africa as far as use, rainfall, dams, 
f loods, droughts and pollution are concerned. 

The idea with the ‘Transporter’ is to purify water without 
using chemicals. The ‘Transporter’ uses electricity (generator). 
mpho makes use of “distillation, where water changes to vapour 
after trapping it with cold water to form droplets. an electric 
pump will distribute the pure water to different places.”

matlala’s conclusion is that his machine can purify water and 
then transport the purified water to the rural (and urban) areas. 
“The machine is reliable and people will get water at all times.” 

apart from their medals the three learners also each re-
ceived a copy of al Gore’s An inconvenient truth. Watching 
these budding young scientists and their innovative projects, 
hope reigns for a prosperous future in South africa. 

1  SAICE Executive Director, Dawie Botha, congratulating Jaco Lock of Laerskool 

Calvinia with his ‘Underground Irrigation System’
2  Vivienne Dames, a grade 7 learner hailing from Grahamstown, receiving her 

award from Dawie for her project ‘The Blaauwkranz Blues’  
3  & 4  Matlala Pontsho’s innovative ‘Water Transportation 4 in 1’. Matlala could 

not attend as he was writing an exam, but his teacher, Ms Mpho Ledwaba, presented 

the project on his behalf

3 4
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Obituaries
Cecil Freeman: 
1918–2008
CeCiL JaCK Freeman, who died in 
December last year, was an outstanding 
municipal engineer, a superb example of 
the type of person that allyson Lawless 
describes in Numbers and Needs in Local 
Government as the “highly qualified, highly 
experienced and highly astute person who 
carried out the duties required of him by 
the ratepayers and government of the day.”

Born on 25 april 1918, in London, 
he immigrated to Cape Town with his 
parents, hilda and reginald Freeman, 
at the age of nine months. his younger 
brother, albie, was born two years later. 
his father died in 1926, leaving his 
mother to raise the two boys on her own, 
while she worked as a store assistant at 
henshilwoods, in Claremont.

The family lived in Breda Street, in 
Gardens, where Cecil attended Cape 

He was a brilliant student, and, 
skipping two grades at school, 
he matriculated at fifteen as one 
of the highest scoring students 
in the Cape Province. He went to 
the University of Cape Town on 
a scholarship, graduating at the 
very young age of nineteen with 
a BSc (Engineering) degree   Cecil Freeman in 1980 while he was 

Deputy City Engineer of Cape Town
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Town high School. he was a brilliant 
student, and, skipping two grades at 
school, he matriculated at fifteen as 
one of the highest scoring students 
in the Cape Province. he went to the 
University of Cape Town on a scholar-
ship, graduating at the very young age 
of nineteen with a BSc (engineering) 
degree, which he was awarded with dis-
tinction, having along the way received 
two class prizes, six class medals, and 
bronze, silver and gold medals!  Because 
he needed to start to earn a living, he 
then had to pass up an opportunity to 
accept another scholarship to study in 
London. instead he joined the Cape 
Town City engineer’s Department.

in December 1937 he was introduced 
to Freda Weinreich, a medical student at 
UCT. it was love at first sight, and they 
knew they would marry some day.

Cecil joined the South african 
army on 24 June 1940. after a few 
weeks in a base camp in Cape Town, he 
was sent to a base camp in Pretoria, and 
from there “Up north”, assigned to 42 
Geological Section of the South african 
engineer Corps. he spent the war in 
east africa, the middle east, north 
africa and various bases in South 
africa. The projects he was involved in 
during this time often involved finding 
and testing underground water – par-
ticularly important in the desert terrain 
where the north african campaign was 
being fought. he also wrote a handbook 
on the technique. he was mentioned in 
despatches for distinguished service, 
receiving this honour because he 
designed an improved instrument for 
mapping underground strata where 
water was suspected to be. having risen 

He was mentioned in despatches 
for distinguished service, receiving 
this honour because he designed 

an improved instrument for 
mapping underground strata 

where water was suspected to be

1  Research in Addis Ababa, July 1941
2  Cecil Freeman was mentioned in 

despatches for distinguished service
3  Brochure advertising the handbook 

that Cecil Freeman had authored

1

2

3
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from the lower ranks to Staff-Sergeant, 
he did not go to italy in 1944 with other 
South african troops, instead returning 
to South africa in order to be trained 
as an officer. he ended the war with the 
rank of Lieutenant.

Throughout this period, Cecil and 
Freda exchanged a fascinating, pas-
sionate and lengthy correspondence. 
Cecil’s letters contained descriptions 
of his experiences, such as seeing the 
famous cedars of Lebanon, or being 
soaked with mud and rain for 30 days 
while travelling from addis ababa 
to nairobi. in one of these letters, 
Freda received his marriage proposal, 
expressed in his characteristically 
logical and practical style. it said: “i’ll 
be home on leave during July, and then 
we’ll get married.” Since mail in those 
days was understandably erratic, she 
only received the letter in June, giving 
her barely three weeks to organise the 
wedding. married on 28 July 1943, they 
had two daughters, Linda, born in 1950, 
and Janice, in 1954. Freda passed away a 
year before Cecil did.

after the war, he resumed working 
for the City engineer’s Department. 
First employed in the then roads and 
Drainage Branch on the design and con-
struction of roads, storm water, sewerage 
and bridge works, he was transferred to 
the Building Survey Branch. There he 
carried out technical investigation, up-
graded the Council’s municipal Building 
regulations and became involved in 
branch management.  he was succes-
sively promoted to assistant Building 
Surveyor in 1951, to Building Surveyor 
in 1957, to assistant City engineer 
in 1972 and, in 1975, to Deputy City 
engineer. he retired in 1983.

During the last 20 years of his 
municipal career, he was centrally in-
volved in numerous prestigious Council 
projects, including the Foreshore 
Plan, arterial road policy, the epping 
Fresh Produce market, the Good hope 
exhibition Centre and the Civic Centre. 
his specialised knowledge was recog-
nised in his membership of a com-
mittee for the revision of the Townships 
ordinance, of a Provincial team on 
Statutory and Urban Development, of 
numerous committees of the Sa Bureau 
of Standards concerned with standard 
building regulations, and of the 
Western Cape regional Sub-Committee 
on Building research.

amongst other things he investi-
gated departmental staff structure, staff 
policy, civil defence planning, condi-
tions of contract and the maintenance 
of civic buildings.

it was during his years as the head 
of the Building Survey Branch that 
his reputation for being highly ethical 
first became widely known. it was his 
respect for laws and regulations, com-
bined with his innate sense of fairness, 
that enabled him to treat everyone with 
the same politeness and firmness, no 
matter who they were.

The vision of the City engineer’s 
Department and its willingness to 
partner were well ahead of their time. 
For example, in the late 1970s Cecil 
directed the Department’s involvement 
in the “Cape Low energy experimental 
housing Project” (CLeehP), in part-
nership with the national Building 
research institute of the CSir. This 
project monitored energy use in 
a number of experimental houses 
that were fully instrumented and 
equipped with data loggers to record 
programmed water use, internal space 
temperatures, and so on. each house 
had a different combination of solar 
water heating installation, thermal 
insulation, and fenestration treatment. 
Phase-change chemicals, to provide 
thermal storage, were embedded in cells 
in the north-facing wall of one house.

he qualified as a Town Planner and 
was admitted as a corporate member 
of the royal Town Planning institute 
in l949. in his fifties, when Freda was 
studying for a psychology degree, he 
decided to keep her company and 
did an honours and then (in 1974) a 
masters degree in mathematics, for 
which he won his third scholarship. he 
had begun his PhD in mathematics, but 
when he was promoted to Deputy City 
engineer he no longer had the time to 
complete it.

after retiring from the City 
Council, he sat on the board that 
was drafting the national Building 
regulations. he later wrote the defini-
tive textbook on the regulations, The 
National Building Regulations, an ex-
planatory textbook.

he was a very competent speaker 
with a natural wit which made him a 
pleasure to listen to.

Cecil enjoyed the challenge of 
learning new things, and mastering 

After retiring from the City 
Council, he sat on the board 
that was drafting the National 
Building Regulations. He later 
wrote the definitive textbook 
on the regulations: The 
National Building Regulations, 
an explanatory textbook
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difficult tasks. over the years he 
tackled, amongst other skills, carpentry, 
bookbinding, photography, jewellery 
making, French, Yiddish, and playing 
the piano. he read widely and vora-
ciously on many topics, and had a pho-
tographic memory, making him a mine 
of information on virtually any subject.  

in his later years he found a hobby 
that encompassed all of his talents and 
abilities; his love of order, appreciation 
of beauty and harmony; and his practical 
and logical mind. he took up the study 
of fractals, involving writing computer-
generated formulae to create beautiful 
abstract designs in color. he also wrote a 
number of journal articles on fractals.  

Cecil was an unassuming and 
modest man, of remarkable ability and 
accomplishments, and an inspiration to 
his colleagues. he was a servant of the 
public, the citizens of his beloved Cape 
Town, in the truest old-fashioned sense.

Kevin Wall 
With thanks to his daughters Linda Katz 

and Janice Rosenthal, and to his former 

colleagues Rheina Epstein, David Bradley 

and Kendall Kaveney. Photographs 

courtesy of Linda and Janice

David Bateman: 
1916 – 2008
DaviD KeY Bateman, a padmaker 
who crowned his career by holding 
the top post of Cape Provincial roads 
engineer from 1979 to 1981, died at 
the age of 92 years and 92 days, on 
30 September 2008. many SaiCe mem-
bers will remember this Fellow of the 
institution for his grasp of the science 
and art of road building and design, for 
his quiet ability to lead, and for the fact 
that he was always a perfect gentleman.  

Born in Pretoria on 1 July 1916, 
he matriculated at St John’s College, 
Johannesburg, and obtained his BSc in 
Civil engineering at the University of 
Cape Town in 1937.  

David joined the Cape Provincial 
roads Department, where he stayed for 
43 years until his retirement in 1981. his 
service in the Cape was interrupted by 
World War ii, when he and very many 
others from the roads Department 
volunteered to serve their country, 
and joined the South african engineer 
Corps.  he was initially enrolled as a 2nd 
Lieutenant in the 29th road maintenance 
Company, but later served in the 25th 
road Construction Company. They served 
in the east african and abyssinian cam-
paigns from the Kenya northern Frontier 
District through italian Somaliland, 
abyssinia and British Somaliland, until 
the end of 1941. Then they were in egypt 
and the desert campaign el alamein to 
Tunis, and later also in the italian cam-
paign. The South african engineer Corps 
distinguished themselves throughout 
these campaigns, as did David Bateman 
who, besides being promoted twice (to 
1st Lieutenant and then to Captain), was 
awarded the oak leaf clasp for being men-
tioned in despatches.  

on being demobilised, David re-
turned to the roads Department, and 
in 1946 found himself stationed in 
Umtata as resident engineer in charge 
of the construction of the national 
road (n2) in that vicinity, as also of 
works in Butterworth and Kokstad, be-
fore being transferred to Queenstown, 
where he ran the second Provincial 

4  David Key Bateman – Provincial 

Roads Engineer 1979–1981
5  Four successive Provincial Roads 

Engineers, Cape Town, 20 August 1982  

From left: JA de Kock, DK Bateman, 

JM Hoffman, FJ Hugo

4
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roads materials Laboratory – among 
other things.

in 1952 David was transferred to 
the roads Department head office in 
Cape Town as materials engineer, where 
one of his responsibilities was the main 
materials Laboratory. The next step was 
to Planning engineer, where he made a 
tremendous contribution in the roads 
field, controlling in his own unique, 
quiet and efficient way the materials, 
geometric and bridge design sections 
and guiding major municipal road 
works in the Cape. he was promoted to 
assistant Provincial roads engineer in 
1975, and to Provincial roads engineer 
in 1979, the culmination of a noteworthy 
road engineering career.  

David married audrey on 
25 February 1944 in nairobi while still 
in uniform, and they have two daugh-
ters, Sue and Jane, both born in Umtata, 
and two grandchildren, Wendy and 
Leigh. Jane sums up their feelings for 
their father thus: “We, of course, think 
he was the greatest man we knew!”  

on the sport side David was a keen 
tennis player and was President of the 
Wynberg Lawn Tennis Club for very 
many years. he also played recreational 
tennis at Kelvin Grove, where audrey 
was, amongst other things, a stalwart 
on the croquet lawns. he was a Life 
member of the Western Province 
Cricket Club, and had two debenture 

seats there. in addition David was a 
keen rugby fan and had season tickets 
on the railway Stand at newlands. as if 
all this was not enough, on retirement 
he took up golf, which he played until 
he was about 85.  

also on retirement he became 
involved with the Cape Peninsula 
organisation for the aged, where his 
contributions, and his organisational 
and leadership skills were recognised 
by his election as a Life President of the 
association.  

David Bateman, a modest gentleman 
and a great padmaker, will long be 
remembered with appreciation, and af-
fection.  

Graham Ross      

With thanks to his daughter Jane Evans

He was a Life Member of the 
Western Province Cricket Club, and 
had two debenture seats there. In 
addition David was a keen rugby 
fan and had season tickets on 
the Railway Stand at Newlands. 
As if all this was not enough, on 
retirement he took up golf, which 
he played until he was about 85

5
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Letters
TABLE MOUNTAIN POST OFFICE
I read the articles on the Woodhead 
Reservoir in the October 2008 edition of 
Civil Engineering with interest, and it re-
minded me how civil engineering projects 
not only improve the quality of life, but 
also influence the social environment. The 
construction of the reservoir resulted in the 
establishment of a village on the mountain. 
This village also had a post office, which is 
the reason for this letter.

The post office was established as a 
sub-office of Cape Town, probably in 1893 
(no record of opening could be found in the 
Cape Gazette). It was upgraded to a Savings 
Bank on 1 June 1895, and to a full post office 
on 1 May 1896. On completion of construc-
tion the post office was closed on 1 April 
1897. This information was collated by Ralph 
Putzel and presented in The Encyclopaedia of 
South African Post Offices and Postal Agencies, 
Volume 3 (1989), together with other inter-
esting information.

One of the rarest South African post-
marks emanates from this Table Mountain 
post office. Only one example of the single 
circle date stamp, with TABLE MOUNTAIN 
at the top and POST OFFICE at the bottom, 
has been recorded, as used on 2 July 1893. 
The probable reason why this date stamp 
is rare is that the post office did not service 
tourists, but was established to pay wages 
to the workers who built the reservoirs. So 
this postal history is something to look for in 
old documents.

Life on the mountain was also interesting, 
as recorded by Jose Burman in Where to walk 
in the Cape Peninsula, extracted by Ralph 
Putzel. When the Woodhead Reservoir was 
commenced in 1890 all supplies and materials 
were carried up Kasteel Poort by porters. As 
this was deemed too slow it was decided to 
erect a primitive aerial cableway, also called 
an “Aerial Tram”, from Camps Bay up Kasteel 
Poort in 1893. This was 36 years before the 
famous Table Mountain cableway was con-

structed. The gondola was an open skip, and 
the journey quite hair-raising. From the top 
station a narrow gauge railway was built to 
carry materials and supplies to the two dam 
sites and to the village. The engine and other 
parts of the railway had been carried up the 
mountain piece by piece by the porters. The 
village housed the post office. After comple-
tion of the reservoir construction, the village 
was demolished, and only one building was 
preserved for use by the Mountain Club. Of 
the rest of the village only the foundations 
remain. The little engine was also left behind.

A visit to the site is fascinating and takes 
one back in time. There are numerous exam-
ples of how civil engineering projects have 
moulded the social environment, but the 
Table Mountain post office date stamp is a 
rare example indeed!

Prof Alex Visser  

University of Pretoria 

alex.visser@up.ac.za



CLIMATE CHANGE CONUNDRUM
I see some of our high-profile engineers have 
apparently unconditionally accepted the ‘po-
liticised’ version of the climate change conun-
drum propagated by the world media, and 
stoked by the Al Gore consortium and by the 
Greenies – but rejected by me (and Prof Will 
Alexander, Dr Kelvin Kemm and numerous 
other independent thinkers).

And questioned also by your padmaker 
correspondent, Dr Graham Ross, whose letter 
you published in the September 2008 edition 
of Civil Engineering, about the CO2 effects of 
motor transport. I found his comment, that 
mankind-initiated CO2 activity was only of 
the order of 3,3% (26 Gt / 770 Gtonne) of the 
random natural planet-generated CO2 emis-
sions, very reassuring.

I really wonder at the apparent lack of 
familiarity of the above-mentioned high-
profile engineers with the ‘bigger picture’. 
They seem oblivious of the influence of 
sunspot activity on the world climate – high-
lighted in a very complicated paper in the 
Journal of the South African Institution of Civil 
Engineering of June 2007 (Vol 49 No 2) by 
Prof WJR Alexander and his three co-authors 
(Linkages between solar activity, climate pre-
dictability and water resource development), 
and reinforced by Dr K Kemm’s article in 
Engineering News of Oct 10 – 16, 2008 (Huge 
sigh of relief as sunspot appears).

Listening to the After-8-Debate on SAfm 
one morning in November last year at least 
gave me a ‘fillip’ when the anchor-man 
(tacitly supported by his panel of a couple 
of climatologists) acknowledged that we 
were probably actually within regression to 
another ice-age (±10 000 year frequency), 
and that the rise in global temperatures over 
the past decade or so is no more than a ‘blip’ 
in an overall long-term downward trend in 
temperature.

Unfortunately I couldn’t get ‘on air’ to tell 
them that, according to another article by 
Dr Kemm, whereas the Arctic ice-fields are 
melting, the ice forming the Antarctic conti-
nent is, by contrast, thickening (according to 
US GPS (satellite) ice elevation surveys).

you may also want to read my current 
favourite paper on the subject – written by 
David Bellamy and Jack Barrett, and pub-
lished in the ICE magazine (also called Civil 
Engineering) of May 2007 (Vol 160 No 2). The 
title of that paper, which should be required 
reading for every engineer, is Climate sta-
bility: an inconvenient proof.

James Metcalf 

jamesm@goba.co.za

WHO WILL TELL THE MINISTER?
The Minister of Environmental Affairs and 
Tourism has chosen to accept the advice of a 
handful of climatological and environmental 
extremists and ignore the views of scientists 
who disagree with them. 

For the past four years several of us 
have repeatedly warned that there are very 
serious scientific errors in this whole climate 
change issue. All of a sudden, around the 
world scientists in other disciplines have 
started demonstrating the fundamental 
errors in current climate change theory. 
The basic assumption that greenhouse gas 
emissions cause global temperatures to rise 
is seriously questioned. My colleagues and 
I have demonstrated the dominant role of 
variations in solar activity on multi-year cli-
matic variations. The internet is full of critical 
comments of climate change theory and 
those who propagate it.

The Minister has mentioned the introduc-
tion of a carbon tax, encouraging the use of 
renewable energy sources, and carbon cap-
ture requirements for new coal-fired power 
stations and oil-from-coal industries.

Has he not been informed that carbon 
taxes will be passed on to the consumers 
and so pose a political risk?

Has he not been informed that there are 
no economically viable sources of renewable 
energy on the required scale other than 
nuclear energy?

Has he not been informed that carbon 
capture technology does not exist?

He complains that some of the devel-
oped countries are still playing hide-and-seek 
with the climate and that this is irresponsible. 
Surely the Minister must appreciate that 
there is no way that all nations of the world, 
developed and developing, rich and poor, will 
simultaneously agree to commit economic 
suicide. South Africa has an expanding coal 
mining and export industry. Surely he must 
appreciate that the measures he proposes 
could cause job losses and increased poverty 
and social unrest.

It is pure fantasy to assume that South 
Africa can halt further increases in emis-
sions by 2020 (11 years from now), and have 
absolute emissions reductions of between 
80% and 95% below the 1990 levels by mid-
century. This target is totally unattainable, 
particularly in view of our rising population 
and our progression towards prosperity. 
Where will our additional electricity supplies 
come from? 

Above all, these actions will not have 
even a miniscule effect on global warming. 
Ask any climate alarmist to provide his cal-

culations that support his claims that South 
Africa’s actions will have a measurable effect 
on global climate.

The Minister should seriously consider 
firing his scientific bodyguard of climate 
alarmists and appoint a multi-disciplinary 
commission of enquiry as a matter of urgency.

But who is going to inform the Minister? 
His entourage are isolating him from the truth.

Prof Will Alexander  

Professor Emeritus University of Pretoria 

alexwjr@iafrica.com 

MORE ON THE CLIMATE DEBATE ……… 
AND ON THE ‘USER PAY’ PRINCIPLE
The letters from Graham Ross and Oliver 
Ransome (our paediatrician is to be com-
mended on his ideas) and the various 
articles on transportation in the September 
2008 edition of Civil Engineering make 
interesting reading and raise a number of 
important issues. 

If Graham Ross is correct about the 
amount of CO2 released by man in com-
parison to that derived from natural sources 
it suggests that human activity contributes 
less than 4% of the total. This must surely 
call into question many of the claims of the 
process climatologists about anthropogenic 
caused increases in the concentration of CO2. 
Is it not time that the Institution convenes 
a seminar where all the parties involved in 
climate change can be brought together to 
put their case and initiate a real debate on 
the matter? To date the climatologist / en-
vironmental lobby have shut out opposing 
views and refused a debate which is surely 
the basis of good science. [SAICE is arranging 
an interactive event in this regard – Engineering 
Planet Future – that will be taking place from  
12 – 15 October. Watch the magazine for fur-
ther announcements. Ed.]

The other issue that emerges from the 
transportation articles raises the whole ques-
tion of road funding in South Africa. The 
Gauteng Freeway Improvement Project is to 
be funded by open road tolling with sophisti-
cated management systems, and car owners 
will have to buy transponders. The statement 
is made that “Roads of this high standard 
require the ‘user pay’ principle to ensure sufficient 
funding .....” 

Toll roads have become a part of the 
road scenario in South Africa, but there is no 
published data of how effective road tolling 
has been and whether it has been economi-
cally viable. What, for instance, is the basis 
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of the agreements between SANRAL and 
the toll companies, and what is the division 
of risk between the parties? What is the 
cost of collecting the tolls and what are the 
interest rates that apply in the loans that the 
concessionaires have to raise for construc-
tion? How much of the total cost of a new 
toll road is built into the toll and how much 
does SANRAL contribute? Are our traffic vol-
umes outside of the main urban areas high 
enough to sustain the cost of construction, 
maintenance and loan redemption? If another 
form of funding is used can all these interest 
charges, cost of collection, etc, be avoided 
and the savings added to the sums available 
for construction and maintenance?

A further and, in my view, a totally unac-
ceptable method of proceeding is the use of 
the ‘unsolicited bids’ for construction of toll 
roads. The finance houses that are involved 
are undoubtedly making huge profits from 
the cash flows they receive. All these costs 
and profits ultimately come from the pocket 
of the motorist who is paying well over the 
odds in his toll (if the toll covers all the costs 
and there is no hidden Government subsidy). 
This is money that could  have been better 

spent on providing roads. It also leads to inor-
dinate delays. 

A classic case study is the extension of 
the N2 from Somerset-West to Sir Lowry’s 
pass and on to Grabouw. This project has 
been the subject of various studies since the 
early 1980s, even though the road corridor 
was fixed in the late 1960s or early 1970s. 
The amount of money spent with no road 
construction in site is substantial and the 
traffic congestion increases year by year with 
queues at peak times extending from the top 
of the pass to Somerset-West.

There is no doubt that the ‘user pay’ 
principle is best achieved by adopting a road 
tax on fuel, coupled with a sensible annual 
licensing fee to account for the different 
effects on road maintenance produced by 
cars and heavy trucks. The cost of collection 
is negligible, as the oil companies already 
collect the excise tax on fuel, so the ad-
ditional amount will not add to their costs. 
More importantly, money for roads will be 
accumulated in a fund ahead of the time that 
it is needed. The fund may even attract some 
interest which will add to the coffers. All this 
requires is the political will and foresight. 

Margaret Thatcher once said that the trouble 
with politicians is that they will not raise the 
price of electricity in advance of building a 
new power station. If they did, it would save 
interest on the construction funding of the 
power station, which could amount to as 
much as 30% of the project cost. The fuel tax 
will make our road fund money go much fur-
ther. Why are we so silent about the obvious 
advantages of this system?

 
Robert Blyth   

Semi-retired dam engineer 

rgblyth@telkomsa.net

OUTDATED AND UPDATED 
STANDARDS CONFUSING
(SABS 1200 – SANS 1200: 
Road Works Materials)
It is most unfortunate that certain sections 
of the SABS 1200 series, and especially 
those involving material for road works, are 
now being issued as SANS 1200 (Updated 
September 2009) without having taken 
cognisance of developments as per 
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SABS 1200 M:1996 Roads (General). SABS 
does, however, give the date when the SABS 
1200 specific section was originally issued.

Some of the conflicting issues need to 
be highlighted in view of the vast number 
of inexperienced operators in the civil 
engineering fraternity today. I have seen 
numerous contract documents prepared by 
consultants with glaring oversight of some 
of the shortfalls hereinafter described.

I was involved in the SABS specialist 
subcommittee in 1994-1995, chaired by the 
chairman of the SAICE-SABS Standardisation 
of Specifications Committee (Mr PC Becker 
at the time) that dealt with the redrafting 
of SABS 1200M: Roads (General) and SABS 
1200MF: Base, with the objective of incorpo-
rating the pavement layer materials specifi-
cations of SABS 1083 into these documents, 
the latter being confined to Aggregates for 
Concrete only, since 1994.

Also, due to my involvement in the 
drafting of material-related issues for the 
COLTO: Standard Specifications for Road and 
Bridge Works, eventually issued in 1998, one 
prime objective was to ensure that similar 
material properties and criteria were being 
adopted, based on well-researched data, in 
setting required standards.

This also resulted in the SABS 
1200MF:1981 being split into two specifica-
tions: SABS 1200MFL, for light pavement struc-
tures and SABS 1200MFH for heavy pavement 
structures.

Currently only SANS1200 MFL:1996 and 
SANS 1200MF:1981 are available, yet a SABS 
1200MFH (5th Draft dated August 1995) ex-
ists, but for reasons only known to SABS, was 
never released. 

Many operators are still using SABS/SANS 
1200F:1981 for municipal projects involving 
heavy duty pavements, whilst this section is 
still specifying SABS 1083 as per Clause 3.3 
Physical and Chemical Properties, and being 
retained as such by many consultants! Thus, 
no provision was made for the selection of 
the appropriate quality ranging from G4 to 
G1 as per SANS 1200M Table 3A. Also, the 
inexperienced has no idea of the risks to 
the client regarding long-term performance 
should SANS MF be implemented!

Until SANS 1200MFH is published I would 
recommend to the inexperienced to imple-
ment COLTO Section 3600 Crushed stone base 
for such pavements. This will best combat 
the higher legal axle loads imposed in recent 
years, as well as the higher tyre-pavement 
contact stresses due to the switch in truck 
tyre type from cross-ply to radial ply, all 
requiring, amongst other, improved shear 

characteristics in the base.
It should be noted that SABS/SANS 

1200M:1996 has a footnote to Clause 2.2.3 
stating that MFH is in course of preparation. 
Now, thirteen years later, the status quo has 
not changed yet!

SANS 1200ME:1981 Subbase Clause 3.2 
Physical Properties: Subclause 3.2.1 Subbase 
Material, is outdated. Subbase is typically 
either G5 or G6 material with quality as 
per SABS/SANS 1200M Table 3B. Again the 
inexperienced could fall into this trap with 
financial consequences to the client. Also, 
subclause 3.2.2 Gravel Shoulder and Gravel 
Wearing Course Material is outdated based on 
COLTO and TRH 20 requirements relating to 
performance!

SANS 1200 DM:1981 Earthworks (Roads: 
subgrade) Clause 3.2 Classification for placing 
purposes, for example subclause 3.2.3 Selected 
Layer, does not comply with the requirements 
of a G7, typically used as selected, when refer-
ring to SANS 1200M Table 3B.

SANS 1200 ME and SANS 1200DM also 
tend to address certain pavement design 
issues which are beyond the scope of such 
specifications, such as SANS 1200 ME subclause 
3.2.1 which also addresses properties of mate-
rials at certain depths, as well as layer thickness. 

The Catalogues of Design appearing 
in, for example, TRH 4: Structural Design of 
flexible Pavements for Interurban and Rural 
Roads; or Human Settlement Planning and 
Design: Guidelines under the patronage of 
the Department of Housing prepared by 
CSIR (‘Red Book’ – 2000); and/or mechanistic 
analysis based on mePADS (CSIR) and/or 
Rubicon Modelling and Analysis system, 
should rather dictate specific structural 
needs, which are reflected in Project 
Specifications.

Other aspects leading to premature 
failure of a road include moisture con-
straints (trapped moisture) before priming 
and surfacing as per COLTO requirements, 
but not covered in SANS 1200MH: Asphalt 
Base and Surfacing (1996) or SANS 1200MG 
Bituminous Surface Treatment (1996) under 
sub-subclause 5.1.5. 

A standard should be based on sound 
and well-researched practice, and especially 
where such an effort was made to establish 
critical material parameters affecting the 
performance of pavement layers in Southern 
Africa, it could be termed an injustice to man-
kind to publish standards to the contrary.

Etienne de Villiers  

Semi-retired roads engineer 

divvies@iafrica.com

Other aspects leading to premature 
failure of a road include moisture 

constraints (trapped moisture) before 
priming and surfacing as per COLTO 

requirements, but not covered in 
SANS 1200MH: Asphalt Base and 

Surfacing (1996) or SANS 1200MG 
Bituminous Surface Treatment 

(1996) under sub-subclause 5.1.5
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Gavin Clunnie holds a national Diploma 
in Technology (T5) in roads and 
Transportation (1986). he matriculated 
from muir College in Uitenhage in 1971 
and joined the South african Transport 
Services in 1973. here he was assigned 
to the Geotechnical engineers office 
involved with heavy Duty Pavement 
design until 1988 when he joined the 
randburg Council and spent a short pe-
riod in Johannesburg, followed by a stint 
in the Western mLC dealing mainly with 
roads and storm water management. in 
2001 he left to go into private practice. in 
1977, soon after its inception, he joined 
SaiCeT, and in 1989 imeSa, where he 
has served on the national Council and 
management since 1996. he is presently 
the chairman of the imeSa northern 
Provinces Branch.

Jannie Conradie graduated with an hons B 
eng from the University of Stellenbosch 
in 1977 and joined africon (formerly 
van Wyk & Louw) in 1978. he obtained 
an mSc (Civil engineering) from the 
University of Pretoria in 1982. he started 
working in the Pretoria office as a bridge 
engineer and was transferred to the Cape 
Town office in 1989 to head the road & 
Transport section. Jannie was appointed 
as director in 1995 and is currently 
responsible for design and documenta-
tion of transport infrastructure related 
projects.

Tim Davidson has 32 years’ experience as a 
structural engineer and currently leads 
Jeffares & Green’s Building Structures 
Division based in Cape Town. his expertise 
involves him and his team in a wide range 
of projects in the form of multi-storey com-
mercial and residential buildings, shopping 
centres, reservoirs, light and heavy indus-
trial buildings, rail stations, bridges and 

mining structures. he serves the industry as 
a professional engineer, a project manager, 
lead consultant over other professionals and 
is often employed in forensic investigations 
as an expert witness. 

Francisco Elyseu was born in mozambique 
where he concluded his high school edu-
cation and thereafter obtained his civil 
engineering degree at instituto Superior 
Técnico, Lisbon University, Portugal. he 
returned to mozambique in 1968, where 
he did his training with the harbour 
Division of the mozambique railways and 
harbours. Thereafter he joined moreno 
Ferreira Civil engineers as maputo (then 
Lourenço marques) branch manager and 
resident engineer for the construction of 
four berthing posts in fourteen dolphins 
at the matola Section of maputo harbour, 
which included the present oil terminal. 
Later he managed the extension of the 
Sugar Terminal in maputo harbour, using 
Concor Construction (Pty) Ltd as the me-
chanical, electrical and instrumentation 
sub-contractors. approached by Concor 
in 1975, he came to South africa, staying 
with Concor for five years. Since 1981 
he has worked for various Johannesburg 
firms of consulting engineers and as-
sisted Portuguese civil engineering 
contractors in their contracts in malawi, 
mozambique, angola and Portugal. 
Presently he is an independent consulting 
engineer, involved in various projects re-
lated mainly to structural engineering.

Hannes Gräbe has fourteen years’ experience 
in track technology, geotechnology, ad-
vanced laboratory testing, field investiga-
tions, maintenance models and numerical 
analysis of track structures. after com-
pleting his under-graduate studies at the 
University of Pretoria in 1994, he joined 
Transnet Freight rail’s Track Technology 

Centre, Johannesburg. From 1999 – 2002 
he studied abroad and obtained a PhD 
in Geotechnical engineering from the 
University of Southampton (UK). This 
research was focused on the design life 
prediction of railway foundations under 
heavy axle loading. he is currently em-
ployed by the University of Pretoria as 
associate Professor: Transnet Chair in 
railway engineering, where he lectures 
under- and post-graduate courses in 
railway engineering. he is also respon-
sible for railway research, as well as con-
tinued professional education in the form 
of short courses presented to industry.

John Jones graduated from UCT in 1972 
with a BSc in Civil engineering. he joined 
hawkins hawkins & osborn in 1973 
and has remained with them ever since, 
becoming a partner in 1988. During 1980 
and 1981 he studied at the University of 
California, Berkeley, obtaining an mSc in 
Transportation engineering. he also has 
a BCom (hons) from UniSa, majoring 
in Quantitative management. John heads 
up the Transportation Division at hho 
africa and has been involved in a wide 
range of traffic engineering and transport 
planning projects.

Piet van Blerk obtained his B eng (Civil) 
degree at the University of Stellenbosch 
in 1980 and started working at PaWC’s 
roads branch in Cape Town in January 
1983. From June 1984 to June 1986 he 
worked on the Provincial roads engineer’s 
construction units in Kimberley and 
Grahamstown. in July 1986 he joined 
Kwezi v3 (then vorster van der 
Westhuizen & Partners) in Bellville where 
he became a director in march 1992. in 
July 1996 he started the company van 
Blerk Burger Consulting engineers. on  
1 august 1999 the company amalgamated 
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with various established consulting engi-
neering companies to form the company 
iCe Group where he has been a director 
since the inception of the company. Piet’s 
experience is in various aspects of civil 
engineering, which includes planning, 
design and construction of urban and 
rural roads, public transport facilities, 
traffic studies and traffic signal design, 
civil engineering services for townships, 
informal trading areas and concrete floor 
slabs for industrial purposes.

Malcolm Watters has been employed by the 
Western Cape Department of Transport 
and Public Works since graduating from 
the University of Cape Town. he pres-
ently holds the position of manager: 
Land Transport. he has spent most of his 
career in the field of construction, initially 
concentrating on in-house construction 
and later in contract administration. 
Prominent projects that he was involved 
in include the reconstruction of the n1 
between Three Sisters and richmond, the 

reconstruction of the outeniqua Pass, 
the reconstruction of Clarence Drive 
(Gordon’s Bay to rooiels), the upgrading 
of meiringspoort and the Chapman’s 
Peak Drive Toll road. malcolm has also 
obtained an honours degree in busi-
ness administration from the University 
of Stellenbosch. on the sporting front 
malcolm has successfully completed 
the Comrades marathon, Two oceans 
marathon, new York City marathon and 
the Cape argus Pick ‘n Pay Cycle Tour. 
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Date Event and CPD  
validation number

Presenters Contact details

14 – 15 May Cape Town
28 – 29 May Port Elizabeth
11 – 12 June Nelspruit
30 – 31 July Bloemfontein

Business Finances for Built 
Environment Professionals
SAICEfin08/00405/11

Wolf Weidemann Dawn Hermanus
dhermanus@saice.org.za

11 – 12 May Cape Town
25 – 26 May Port Elizabeth
8 – 9 June Nelspruit
27 – 28 July Bloemfontein

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

Wolf Weidemann Dawn Hermanus
dhermanus@saice.org.za

5 – 6 May Durban
2 – 3 July Gauteng

Technical Report Writing
SAICEbus09/00427/12

Les Wiggill Sharon Mugeri
cpd.sharon@saice.org.za

6 – 12 June Gauteng
4 – 10 July Cape Town
15 – 21 August Durban 

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

Roland Prukl Dawn Hermanus
dhermanus@saice.org.za

7 – 8 May George
11 – 12 May East London 
14 – 15 May Port Elizabeth
19 – 20 May Cape Town
21 – 22 May Cape Town 
28 – 29 May Richards Bay 
1 – 2 June Pietermaritzburg
3 – 4 June Durban 
18 – 19 June Johannesburg 
22 – 23 June Johannesburg
25 – 26 June Nelspruit 

GCC 2009
CPD number to be announced

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

25 May Cape Town
27 July Port Elizabeth
21 September East London

Structural Steel Design Code to 
SANS 10162: 1-2005
SAICEstr06/00050/09

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

26 May Cape Town
28 July Port Elizabeth
22 September East London

Reinforced Concrete Design to 
SANS 10100-1
CPD number to be announced

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

22 June Port Elizabeth
24 June East London
26 June Durban

Ridding Storm Water of Litter
SAICEwat08/00361/11 

Prof Neil Armitage Sharon Mugeri
cpd.sharon@saice.org.za

15 April Cape Town 
16 April George 
21 April Polokwane
23 April Nelspruit 

Water Law of South Africa
SAICEwat06/00073/09

Hubert Thompson cpd.sharon@saice.org.za
dhermanus@saice.org.za

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