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JANUARY
20–24 Jan Rolling Stock Technology

FEBRUARY
3–5 Feb Introduction to Railway Projects and Processes

MARCH
2–3 Mar Railway Safety Audits, Investigation and Reporting
23–25 Mar Management of Continuously Welded Rails

APRIL
6–8 Apr Introduction to Railway Projects and Processes
20–24 Apr Introduction to Multi- Disciplinary concepts in 

Railway Engineering

MAY
11–15 May Railway Infrastructure Maintenance Management

JUNE
8–12 Jun Track Geotechnology
22–26 Jun Introduction to Multi- Disciplinary concepts in 

Railway Engineering

JULY
13–17 Jul Transnet Freight Rail Operations
29–30 Jul Railway Technology for Executives

AUGUST
3–4 Aug Technical writing and presentation skills
12–14 Aug Railway Assest Management
24–27 Aug Railway Safety Investigation

SEPTEMBER
7–11 Sep Introduction to Multi- Disciplinary concepts in 

Railway Engineering
28 Sep–1 Oct Train Movement Control Systems

OCTOBER
12–15 Oct Law, Risk, Economics and Environment
26–30 Oct Rolling Stock Technology

NOVEMBER
9–12 Nov Wheel-Rail Interaction
23–27 Nov Railway Infrastructure Maintenance Management

Shifting knowledge to insight

Access a wide selection of Railway Engineering short courses from leading experts from  
the University of Pretoria and stay on track with the latest industry developments to get  

a head start with integral knowledge and skills in a highly competitive industry.

Short Courses in Railway Engineering

JANUARY–NOVEMBER 2020

enterprises.up.ac.za/engineering-courses

Contact us today for more information or to book your space.
Client Information Centre 

Tel: +27 (0)12 434 2500 | info@enterprises.up.ac.za

SMS the keyword ENTERPRISES followed by SAICE your name and email to  
43366 to receive more information about our full offering.

Railway 
Engineering

Railway Engineering  short courses are registered with ECSA for CPD.

https://www.enterprises.up.ac.za/training-solutions/fields-of-study/engineering-courses/
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This final edition of my President’s 
Column is dedicated to the graduates 
from all our universities and universities 
of technology. I wish to congratulate 
you on the achievement of a significant 
moment in your lives and welcome you 
into the community of Civil Engineers – 
welcome to the real world!

In the most stressful period of your 
life – so far – you have learned to pass 
exams, i.e. you have learned to retain 
knowledge for that brief period from 
studying a topic until the exam ends. 
Then it appears to be of no consequence 
if you retain that knowledge – there 
is no annual drivers test. What there 
is, when you start your first job, is the 
daily challenge of solving engineering 
problems and the acquisition of a steadily 
growing body of knowledge – growing 
slowly at first, but at an ever-increasing 
pace until you are ready for the 
Professional Interview.

Your first day(s) in your new job 
can be just as terrifying as your final 
exams. You realise that 90% of what you 
undertook at university was intended 
to display your intellectual ability. Now 
you must do real work! Unless you have 
a kindly and patient mentor this can 
be very stressful, and no matter how 
empathetic your mentor is, there are only 
so many times they will answer the same 
question. Enter SAICE.

SAICE is a learned society – a society 
of Branches and Divisions, a centre of 
excellence for civil engineering know-
ledge, a source of advice and a provider 
of resources to encourage innovation 
and excellence, and a promoter of civil 
engineering, representing the profession 
to the press, the public, government and 
perhaps your future opportunity for a 
wonderful career.

The Branch is your local society – a 
place where you can socialise and learn, 
make contacts and accelerate your ca-
reer. I encourage you to become an active 
member of your local Branch – you have 
nothing to lose and everything to gain.

The year 2019 has been a watershed 
one for SAICE. A year of introspection 
about gender and diversity, and a year 
of brave new plans. Our strategy – 
GROWING FORWARD TOGETHER – 
has consolidated and extended the 
support we offer, particularly to learners, 
to new graduates and to young engineers. 
On the next two pages you will see how 
we are adding value to everything you are 
today and everything you have learned to 
get yourself to this point in life. We are 
investing in your future success – all you 
need to do is accept our offer.

Further, we have made it easier for 
you financially. As a Graduate (Year 1), 
your SAICE subscription is less than 
2% of the fees you have been paying 

while you were learning. Now that you 
are working, and earning, the cost is 
R800 a year to become a member of a 
prestigious body promoting the interests 
of 15 000 civil engineering practitioners 
and providing you with meaningful 
advice and support in the development of 
your career.

In the meantime, as the holiday 
season approaches, I urge all members 
of SAICE to reflect on the value we add 
to society and to ensure that, through 
our Attitude and Integrity, we promote 
a better South Africa, and through our 
Enthusiasm we promote our own careers.

It has been my privilege to serve you 
as President this year. I trust that my 
theme, It’s a New World, has allowed us 
to recognise the changes that lie ahead 
and to plan for them. I wish you peace 
with your families and time to contem-
plate a better future.

We must be the change we want to see 
in the world.

Brian Downie

SAICE President 2019
brian@saice.org.za

Congratulations and Welcome!

SAICE is a learned society – a society of Branches and Divisions, a centre of 
excellence for civil engineering knowledge, a source of advice and a provider 
of resources to encourage innovation and excellence, and a promoter 
of civil engineering, representing the profession to the press, the public, 
government and perhaps your future opportunity for a wonderful career.

The Branch is your local society – a place where you can socialise and 
learn, make contacts and accelerate your career. I encourage 
you to become an active member of your local Branch – 
you have nothing to lose and everything to gain.
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G R OW I N G  FO R WA R D  TO G E T H ER

A vital component of a graduate’s 
training comprises on-the-job 
learning, with supervision and 
mentorship from experienced 
engineering professionals. 
However, with an embat-
tled industry we are losing 
experienced engineers who 
would normally act as mentors 
to our new graduates. The 
Grow-a-Graduate initiative 
intends to expand upon SAICE’s 
current graduate programmes 
and to promote structured 
graduate training. At its core, 
Grow-a-Graduate is driven by a 
desire to upskill and equip our Young 
Members to better serve future needs.

How we aim to achieve the vision is 
as follows:

 Q Ask what SAICE does already
 Q Ask what our Young Members need 

and want
 Q Identify gaps, opportunities, etc
 Q Provide a platform that is tailor-made 

to support Young Members
 Q Facilitate events that further support 

Young Members
 Q Mentoring (in every possible way), and
 Q Market our approach.

This is a bold approach, with many 
moving parts in play. A phased approach 
has therefore been adopted by the Grow-
a-Graduate team. Initial steps include 
a complete review of Young-Member-
focused initiatives which are currently 
offered by SAICE, and surveys among 
Young Members regarding their needs 
and wants. These will be used to inform 
the long-term strategy and develop a 
business plan for the Grow-a-Graduate 
initiative. The performance against the 
business plan will be monitored and 
evaluated by the SAICE Executive Board 
on a quarterly basis to ensure that we are 
achieving our vision.

At the core of the Grow-a-
Graduate initiative will be Ask SAICE, a 
platform which will become the port of 
call for all Young Members. The platform 
will be developed in stages, with the 
initial stages including the collation of fre-
quently asked questions, and a repository 
of relevant guidelines and documentation, 
all of which is currently held by the 
SAICE Divisions

Future stages of Ask SAICE will 
include the ability to ask questions, which 
will be moderated and answered by 
relevant experts, discussion boards, men-
toring platforms, and many more … This 
will involve the development of a new 
platform or the use of existing platforms 
available locally and/or globally.

Ask SAICE will be informed by 
the needs and wants of SAICE’s Young 
Members, and will therefore be our plat-
form. If you have something to contribute, 

please get involved by emailing me 
(duncan.mckune@smec.com) and/or 
Brian Downie (brian@saice.org.za).

Become part of our success! 

Grow-a-Graduate with Ask SAICE
Duncan McKune
Engineer: SMEC South Africa
SAICE Growing Forward Champion for:
Grow-a-Graduate and Ask SAICE
duncan.mckune@smec.com

Assist-a-University
Grow-a-Graduate
Grow-an-Expert

5–6

Grow SAICE

7

1

Getting to 
know your 
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Ethics, 
Diversity and 

Inclusivity

2

Knowledge 
Trailblazer

The Voice – 
Advocacy

3
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SAICE STAR
 Success Through 
Academic Readiness 
Programme

SAICE SOS
 Support Our  
Students
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The Khan Academy is a non-profit 
educational organisation created in 2008 
by Salman Khan with the intention of 
creating a set of online tools that would 
help educate students and learners – with 
an emphasis on maths and science. The 
organisation produces short lessons in 
the form of videos. Its app and website 
also include supplementary practice 
exercises and material for educators. 
Funded, in the first instance by the Bill 
and Melinda Gates Foundation, it is now 
supported by a wide variety of resources. 
It is truly free, world-class education for 
anyone, anywhere.

SAICE has liaised with Bill Gates and 
the Khan Academy to promote this as 
a resource that South Africa so sorely 
needs. In the months leading up to August 
2019 we also liaised with the Department 
of Basic Education about curriculum 
innovation and e-learning, as well as with 
Click Maths who are the Advocates for 
Khan Academy in South Africa.

However, it has been the home 
learning that has been the ultimate 
breakthrough with Telkom BCX, who has 
undertaken to provide literally everyone 
in South Africa with free data access to 
the Khan Academy as well as to several 
other learning platforms. Take an old 

smartphone or other digital device, get 
a free sim-card from Telkom and access 
BCXLearn.com. From then on everything 
is free.

On 17 August this year SAICE and 
Telkom BCX launched this programme 
at Tembisa High School. Telkom arrived 
there with 500 sim-cards, but soon ran 
out of stock and had to start taking ap-
plications, such was the demand. This 
success story was repeated in Soweto two 
weeks later.

To fully understand what you as a 
SAICE member can do in your region, 
you first need to watch two YouTube 
videos – just start by typing in “Let’s use 
video to reinvent education” and “SAICE 
click maths talk by Jay Jay Miranda”. 
Now you are in a position to make a 
difference. To give you an idea of the 
impact that this approach can have – we 
have seen results of up to and beyond 
44% increase in school marks in schools 
where the maths and science teachers are 
below par.

With one in three young people 
between the ages of 25–34 years in 
South Africa being unemployed (STATS 
SA Q1:2019), and with our country 
ranking 48th out of 63 economies for 
digital competitiveness (IMD World 

Digital Competitiveness Ranking 2019), 
our future-readiness for the Fourth 
Industrial Revolution (4IR) needs to be 
 addressed urgently.

The SAICE STAR (Success Through 
Academic Readiness) programme is 
geared towards creating awareness about 
STEM (science, technology, engineering 
and maths) careers by strengthening 
subject comprehension, offering career 
guidance, boosting confidence in STEM 
subjects, and developing and building 
important learning skills.

This initiative (SAICE STAR) will be 
rolled out through the SAICE Branches 
during the coming months, and we need a 
champion in each Branch. These champions 
will be part of a national committee and will 
participate in generating initiatives to work 
with the schools in their regions. In many 
areas there are already existing initiatives, 
such as Saturday School programmes, and 
we will cooperate with them as well.

Our aim is to generate this 
approach as a key initiative at each 
SAICE Branch. Please contact me 
(magwazak@ gmail. com) and/ or 
Brian Downie (brian@saice.org. za) if 
you would like to get involved in this 
‘revolution’.

Are you ready to help Education SA? 

Academic Readiness with the  
Khan Academy

Khulekani Magwaza
SAICE Growing Forward Champion for:

STAR (Success Through Academic Readiness)
magwazak@gmail.com

Let’s use video to 
reinvent education
www.youtube.com/watch?v=DC58z4N0IWw&t=1s

SAICE click maths talk 
by Jay Jay Miranda

www.youtube.com/watch?v=EpxeFWndTRI

https://www.khanacademy.org/
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ON THE COVER
The KZN Department of Transport is 
upgrading the Sani Pass to improve 
road drainage and prevent gravel loss 
during high-intensity rain storms. 
Phase 2a of the contract entailed the 
construction of seven culverts, one 
bridge and one mechanically stabilised 
earth retaining wall which incorporated 
a large box culvert (see page 26).
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AN ELEGANTLY FESTIVE EVENT! P6
    At the stylish PPS-SAICE 2019 National Awards event, held on 23 October at Montecasino in 

Johannesburg, outstanding civil engineering projects spanning 2018/19 were celebrated in 
festive fashion
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AWARD CATEGORIES
Projects were entered into the following 
categories:

 Q Technical Excellence Category 
(9 projects)

 Q Community-based Category 
(8 projects)

 Q International Category (3 projects)
 Q SAICE Institution Awards

PROJECT ADJUDICATORS
We would like to thank our team of 
adjudicators sincerely for giving so much 
of their time and expertise. They have 
to review each project according to the 
submission in front of them, and in 
this respect our adjudicators would like 
to share a word of advice. Projects of 
obviously winning standard are often pre-
sented from a public relations perspective 
only, omitting the essential in-depth civil 
engineering information on which the 
adjudicators’ evaluation has to be based. 
When preparing project submissions for 
adjudication, entrants should therefore 
always keep this requirement in mind.

TECHNICAL EXCELLENCE CATEGORY
The judging criteria in this category are 
the following:

 Q The project shows notable advance-
ment in the application of new or ex-
isting methods of design, construction 
or project management.

 Q The project portrays the art and 
 science of civil engineering.

 Q The project is functionally efficient.
 Q The project was well managed and 

completed on time.
 Q The project’s environmental and com-

munity impacts were well managed.

The joint winners in this category were 
the Construction of the Tugela River 
Bridge – Mabhobhane (pp 8–10) and 
the Improvement of the Olifants 
River Bridge Crossing and Associated 
Works – Western Cape (pp 11–13).

The following projects in this category 
were highly commended:

 Q Mambedi Lower Dam Spillway – 
Limpopo (pp 14–16)

 Q Sappi Tugela Treated Effluent Pipeline 
Replacement – Mandeni (pp 17–18).

COMMUNITY-BASED CATEGORY
Although almost all civil engineering 
projects happen in and for communities, 
the judges stressed that, to be considered 
for an award in this category, com-
munity cooperation should be seen as 
meaningful and empowering, and should 
be demonstrated throughout the project 
life cycle. The implementation should 
identify and close specific shortcomings 
and gaps within the community, while 
imparting useful and life-enhancing 
skills and technologies that will further 
sustain members of the community 
beyond the construction period. Lastly, 
its planning, design, choice of solutions 
and  construction materials, as well as 
implementation should demonstrate in-
novate thinking in the application of civil 
engineering techniques for the benefit 
of mankind. The judging criteria in this 
category can therefore be summarised 
as follows:

 Q Level of community cooperation and 
participation during the planning and 
execution of the project

 Q Sustainable benefit to the community 
after project completion
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An elegantly festive event!
On 23 October this year SAICE hosted its annual awards event in the Ballroom at Montecasino, Johannesburg. 
The stylish evening of celebration (against a magnificent backdrop of old-Egyptian décor) showcased 
outstanding (post-pyramid!) civil engineering projects spanning 2018/19. Considering the current trying 
economic climate, these examples of world-class South African engineering were truly inspiring. In this edition of 
our magazine we share these projects (finalists and winners) with our readers.

We have gone to great lengths to 
ensure that the information for the 
key players in each project is reflected 
accurately as per each project entry 
form. We do, however, apologise 
should any key players have been 
overlooked inadvertently.

1  The timelessness of elegance (Innocentia 
Mahlangu, one of the Young Engineer of 
the Year nominees)

1



 Q Degree of skills development or tech-
nology transfer

 Q Demonstration of civil engineer-
ing’s contribution to the welfare of 
mankind

 Q Timely completion and well managed.
The joint winners in this category were 
the Sani Pass Phase 2 Structures 
(pp 26–28) and the National Department 
of Public Works Cluster 1 Technical 
Support (pp 29–30), while the following 
project was highly commended:

 Q Construction of the Tugela River 
Bridge – Mabhobhane (p 31).

INTERNATIONAL CATEGORY
The judging criteria in this category are 
the same as for the Technical Excellence 
Category. The winner in this category 
was the Azambi Hydropower Project – 
Democratic Republic of Congo 
(pp 37–39), while the following project 
was highly commended:

Viper Elevated Woodland Walkway – 
United Kingdom (p 40).

INSTITUTION AWARDS
These are individual awards made by 
SAICE to recognise the exceptional 
contributions made by the Institution’s 
members, regional branches and technical 
divisions (pp 42–43).

SPONSORS
SAICE would like to take this opportunity 
to thank our sponsors sincerely again for 

making this wonderful event possible. 
They were PPS (naming-rights sponsor), 
CCS, Enterprises University of Pretoria, 
and ERWAT. 

2  SAICE President, Brian Downie, and his 
wife Linda enjoying some conversation 
with guests

3  Captivated by the video presentation of 
the projects that made it to the finals, 
and wondering whether their project 
stands a winning chance, are Devan 
Govender (left) and Josh Padayachee, 
both from Naidu Consulting

4  Happy members of the SAICE 
Johannesburg Branch

5  Meeting old friends again – Errol Kerst, 
SAICE 2018 President (left), and Seetella 
Makhetha, SAICE 2011 President
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SUMMARY
The Bangindoda community, which in-
cludes more than 200 learners, is situated 
on the Eshowe side of the Tugela River, 
KwaZulu-Natal’s largest river. To access 
basic services such as schools, clinics, 
pension pay points and the post office, 
which are all on the Maphumulo side of 
the river, the community daily faced the 
risk of drowning when crossing by boat. 
When the boat was out of operation or the 

river was impassable, they had to travel 
approximately 28 km to the nearest town 
of Eshowe to access health and social ser-
vices, and learners missed out on school.

The KwaZulu-Natal Department of 
Transport appointed Naidu Consulting 
to deliver a solution that would provide 
the desperately needed link between the 
Nodunga and Bangindoda communities 
to commute safely across the Tugela River 
in all weather conditions.

The client’s brief was to develop an 
engineering solution that would be eco-
nomical and have low environmental im-
pact. Through ingenuity and innovation 
a solution was developed that consisted 
of the construction of a 330 m long com-
posite structural steel truss and reinforced 
concrete slab deck bridge with spans of up 
to 40 m, the longest composite bridge to 
be constructed over the Tugela River.

INNOVATIVE CONSTRUCTION 
TECHNIQUES
Notable advances in construction 
and design techniques allowed for the 
350 tons of structural steel deck trusses 
to be prefabricated some 290 km away, off 
site, concurrently with the construction 
of the substructure. Once placed, the 
steel trusses were used to support the 
construction of the concrete deck slab 
temporarily, while the composite deck 
section was completed. In this way no 
falsework and formwork from the riverbed 
were required – a huge benefit as the river 
is notorious for flash flooding.

The elegant lines of the structural steel 
trusses and slenderness of the concrete 
deck slab and piers also presented a 
uniquely aesthetically appealing solution 
with a limited construction footprint. 
This resulted in lower environmental im-
pacts during construction and a reduced 
carbon footprint for future sustainability.

PROJECT CHALLENGES
The location of the bridge was chosen to 
best suit access between the communities 
and limit the impact of construction on 
the environment. The steep topography 
on the northern bank required road 
grades of up to 20%, and the hydrology of 
the Tugela River restricted the deck height 
to accommodate the 1:50-year flood level 
with free board and the 1:100-year flood 
level without free board, resulting in a 

JOINt WINNEr
Technical Excellence Category

KEY PLAYERS

Client: KwaZulu-Natal Department of Transport
Project Team: Naidu Consulting, Umso Construction, 

Franki Africa, Inkunzi RMC, Churchyard & Umpleby, 
Form-Scaff
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Construction of the Tugela 
River Bridge – Mabhobhane

Construction begins across the mighty Tugela to give the 
Bangindoda community access to schools and other 

essential services on the other side of the river
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bridge length of 330 m with a maximum 
longitudinal slope of 0.235% and height of 
up to 20 m above riverbed level.

The width of the river meant that 
it was not feasible to avoid having any 
piers within the river, although this had 
originally been specified by the client. 
The piers were, however, positioned to 
coincide with the existing island and 
rock outcrops. Owing to the depth of the 
bedrock, the bridge had to be founded 
on piled foundations, and where rock 
was encountered at shallower depths, on 
spread footings. To anchor the structure, 
where founded on spread footings, 
foundation dowels were grouted 4 m into 
the bedrock. A total of 350 m of percus-
sion drilling was done to install up to 12 
dowels per footing. This solution was also 
the most viable, amounting to 40% of the 
cost of having all the foundations piled.

The number of piers in the river was 
further significantly reduced by intro-
ducing four 40 m main spans to limit the 
impact of flooding and debris entrapment. 
In addition to the main spans across the 
river, four 20 m spans adjacent to these 
to the north, and six 20 m spans to the 
south were required to straddle the full 
river width. This was the most economical 
configuration and the one best suited for 
the local conditions.

DESIGN INGENUITY AND INNOVATION
Constraints regarding constructability 
and limiting the impact on the pristine 
bush environment of the Tugela River 
were carefully considered in developing 
the solution. Construction methods and 
materials with minimal environmental 
impact were therefore required.

Due to the height of the structure, as 
well as the flow of the Tugela River, con-
ventional structural types requiring the 
support of falsework and formwork from 
below were not feasible. With spans of up 
to 40 m, simpler structural articulation 
systems such as precast beams were also 
ruled out. Overhead construction support 
methods, such as incremental launching 
and balanced cantilever construction, 
were therefore considered.

The structural solution was, however, 
found in modular construction, consisting 
of structural steel trusses and reinforced 
concrete slab decks. This solution al-
lowed the concrete deck, with up to 
70% less concrete, to be temporarily 
supported by the prefabricated trusses. 

It further allowed the substructure to 
be constructed concurrently with the 
truss fabrication, thereby reducing the 
construction period and exposure to the 
risk of flooding.

The deck truss sections, of up to 40 m 
in length, 3.1 m wide and 3.1 m in height, 
were prefabricated approximately four 
hours away from the site and transported 
to site via abnormal load. A total of 
350 tons of structural steel and 2.6 km 
of welding was used in the fabrication of 
the trusses.

The cast in situ F-shaped parapets 
were made solid and continuous over the 
40 m spans to solve two problems, namely 
a higher level of vehicular containment 
and increasing the structural stiffness 
of the composite deck, thereby reducing 
the vibrations by keeping the natural fre-
quency of the 40 m span elements within 
the required limits. A precamber was also 
introduced to compensate for the dead 
load deflection of the trusses.

AESTHETICS AND 
ENVIRONMENTAL IMPACT
The environmental impact and aesthetics 
constraints were carefully considered 
during the preliminary design stage. The 
bridge solution chosen therefore incorpo-
rated four 40 m clear spans across the river.

A full environmental management 
plan was compiled and included as part of 
the tender document. The environmental 
authorisation and water use licence stipu-
lated that certain indigenous plant species 
needed to be relocated by a specialist. 

Furthermore, the pier construction, the 
river and any temporary access ways or 
structures needed to have a minimum 
impact on the river in the event of flash 
flooding. Before work commenced on site, 
a specialist botanist mapped out the site 
and identified plant species needing relo-
cation. These plants were then monitored 
until they were fully re-established.

The temporary access was constructed 
using biodegradable bags which were 
filled with river sand and sealed. This 
prevented undue siltation downstream in 
the event of flash flooding and washing 
away of the temporary access.

The structural solution chosen 
reduced the volume of concrete required 
in the deck by 70% of what would ordi-
narily be required for structures of this 
magnitude. This resulted in a lower en-
vironmental impact during construction 
and a reduced carbon footprint for future 
sustainability. Monthly environmental au-
dits were undertaken on the site to ensure 
strict adherence to the EMP. Throughout 
construction no major environmental 
non-conformances were raised.

The elegant lines selected for the 
structural steel trusses, the dove-grey paint 
colour, as well as the optimised slenderness 
of the concrete deck slab and piers were 
crafted to blend seamlessly with the pris-
tine natural environment and to present a 
uniquely aesthetically appealing solution 
with a limited construction footprint. This 
resulted in lower environmental impacts 
during construction and a reduced carbon 
footprint for future sustainability.

Once in place the trusses provided the support to the 
falsework and formwork required to cast the concrete 

slab, thus completing the composite deck section
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MODULAR CONSTRUCTION
The modular construction method of the 
bridge deck permitted the truss sections 
to be fabricated off site concurrently 
with the substructure, thus reducing the 
construction time and cost.

The 2 600 m of coded and tested 
welding of the trusses was done in a rigor-
ously quality-controlled environment. After 
the approval of the fabrication, the trusses 
were coated with a total of 4 000 m2 of the 
advanced four-layer corrosion protection 
system applied to a minimum dry film 
thickness of 300 microns to provide 25 years 
of guaranteed maintenance-free protection.

Through the implementation of a 
detailed and comprehensive quality control 
plan (QCP) the process of re-assembly 
on temporary plinths, and verification of 
dimensional compliance was repeated on 
site. After the QCP had been signed off 
by all responsible parties, the trusses were 
hoisted into place with cranes of up to 
440 t capacity. The trusses were positioned 
with precision to within 5 mm. Temporary 
bracing, designed and inspected by the 
temporary works designer, was installed to 
ensure that 120 t, 40 m main span trusses 
did not distort during erection and casting 
concrete of the deck slab.

Once in place, the trusses provided the 
support to the falsework and formwork 
required to cast the concrete slab, thus com-
pleting the composite deck section. With 
the trusses placed, the 52 bridge bearings 
were grouted in position and the temporary 
transport lugs released to allow the structure 
to convey the various loading and thermal 

movements without undue restraint. The 
trusses therefore formed the support to 
the falsework and formwork of the in situ 
concrete deck slab. This feature allowed the 
deck construction to proceed unconstrained 
by any possible flash flooding.

COMMUNITY ENGAGEMENT 
AND EMPLOYMENT
Coordinated by the KwaZulu-Natal 
Department of Transport, a Project 
Liaison Committee (PLC), composed 
of the local community structures, 
contractor and engineer, was established. 
The PLC ensured that vital project 
information was disseminated and the 
community was engaged in every stage of 
implementation.

A total of 77 job opportunities was 
also directly created through employing 
members from the local community, as 
well as 28 youth below the age of 35 who 
were trained in a 10-month National Youth 
Service (NYS) learnership. A Labour Task 
Team consisting of local ward council-
lors and traditional leaders ensured that 
labour recruitment and awarding of NYS 
learnerships were done impartially and 
transparently. Community engagement 
and strengthened relationships enabled 
construction to proceed without any inci-
dent of community dissatisfaction.

HEALTH AND SAFETY
A baseline risk assessment was un-
dertaken during the design stage to 
ensure that various risks were identified, 
considered and mitigated. This was also 

included in the tender document so that 
the contractor could price accordingly.

Various early-warning alarm signals 
were put in place to ensure a safe working 
environment for the members of staff 
working near the river. These included 
a safety rope across the Tugela River 
with buoys in the event of flash flooding 
without warning.

Monthly site audits were undertaken 
during the construction period. Through 
the implementation of effective safety 
measures and a safe working culture, the 
project proceeded without any significant 
health and safety incidents, despite the 
challenges of working at heights up to 
20 m above riverbed level.

TIME AND COST MANAGEMENT
The contract period was initially 20 
months, with practical completion sched-
uled for 15 February 2017, but an exten-
sion of time of 10 months was granted to 
the contractor due to abnormal climatic 
conditions, adverse physical conditions 
due to river flooding, as well as extended 
scope of works. Nevertheless, the 
R110 million bridge construction project 
was completed within time and budget.

IN CLOSING
The innovative solution to the far-reaching 
challenges of this well-managed bridge con-
struction project has resulted in the often-
devastating effects of crossing the mighty 
Tugela River during flooding becoming a 
nightmare of the past for the learners and 
members of the adjacent communities. 

The whole project was completed within the allocated 
time and budget, and without any major safety incidents, 

despite working at heights up to 20 m above riverbed level
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INTRODUCTION
The South African National Roads Agency 
Limited (SANRAL) commissioned 
improvements to the Olifants River Bridge 
on National Route 7, near Klawer in the 
Western Cape. The new bridge is part of 
the works for the upgrading of the N7 from 
a single carriageway to a dual carriageway 
in the vicinity of the Olifants River.

The N7 is an important route that 
provides an economic link between 
South Africa and Namibia for tourism 
and freight. Improvements were urgently 

needed to eliminate the obstruction of 
traffic on the N7. Due to the limited 
structural capacity of the existing bridge, 
the only option to improve the service 
level of the road was to provide a new 
bridge structure next to the existing one.

The new Olifants River Arch Bridge 
is approximately 166 m long, including a 
93 m long arch, and uses an ancient struc-
tural form in an innovative way, making 
use of modern materials and analysis 
techniques to provide an aesthetically 
pleasing structure.

CONFIGURATION AND DECK TYPE
The major influence on the conceptual 
design of the new structure was the ex-
isting Olifants River Bridge adjacent to the 
proposed new bridge. For both aesthetic 
and hydraulic reasons, a similar arch-type 
structure was deemed to be appropriate. 
Even though the overall impression of the 
existing bridge is aesthetically pleasing, 
there was room for improvement. The 
existing bridge, for example, has two 
different deck types – over the arch and in 
the back spans respectively.
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JOINt WINNEr
Technical Excellence Category

KEY PLAYERS

Client: South African National Roads Agency Limited (SANRAL)
Project Team: Aurecon South Africa (consulting engineers), 

Stefanutti Stocks (contractor)

Improvement of the Olifants River 
Bridge Crossing and Associated 
Works – Western Cape

Improvements to the Olifants River Bridge crossing in progress



To cause the least amount of obstruc-
tion to the flow of the river, the new 
bridge supports had to align with the 
existing supports. This meant that the 
spans of the new bridge would be ap-
proximately 15 m. The deck type that was 
found to be very efficient for this span is a 
twin-spine beam.

Once the deck type had been deter-
mined, the remainder of the conceptual 
design followed. Instead of wall-type piers, 
two columns, one beneath each spine 
beam, were proposed. On the arch portion 
of the bridge the columns are supported 
on a twin-arch structure, connected with 
cross-beams at each support.

CONCRETE HINGES ON THE PIERS
High-maintenance items such as expan-
sion joints and bearings were reduced by 
providing a continuous deck and integral 
piers. Integral piers do, however, attract 

additional forces due to horizontal loads 
on the deck and bending in the arch. 
These horizontal forces can be the result 
of thermal expansion and contraction of 
the deck or be caused by live loads such as 
braking or skidding. The size of the forces 
that are attracted by the piers is dependent 
on their stiffness, which is a function of 
the support conditions, the cross-sectional 
area of the piers and the height.

This meant that two seemingly 
contradictory requirements had to be met 
when sizing the piers. First, the piers had 
to be large enough to resist the vertical 
reactions and moments from the deck, 
and secondly, they had to be slender 
enough to avoid attracting large forces. 
For the tall piers that are supported on 
the ground this could be achieved because 
of their natural slenderness, but for the 
shorter piers that are supported on the 
arch this was a near-impossible task.

The solution was to introduce a con-
crete hinge at the top of the short piers. 
This reduced the stiffness by a factor of 
four and also reduced the design moments 
significantly.

ARCH FOOTINGS
Masonry and stone were the preferred 
materials for the construction of arches; 
a shape close to a semi-circle was found 
to be effective in avoiding tensile forces. 
For the Olifants River Bridge arch, the rise 
was limited to around 14 m, which is only 
approximately 15% of the span. This meant 
that significant moments would be gener-
ated at the arch foundations. The magnitude 
of the moments at the supports is dependent 
on the rotational stiffness provided by the 
supporting material, which is not necessarily 
elastic and varies according to the loading.

A comprehensive geotechnical 
investigation found competent rock at the 
support locations. An iterative process 
was followed, where the geotechnical en-
gineers were provided with design loads, 
based on an assumed rotational stiffness, 
to determine the rotational stiffness 
geotechnically. The structural model was 
then updated with a revised stiffness until 
the results converged.

CONSTRUCTION TECHNIQUES 
CONSIDERED
Two possible construction techniques 
were considered during the design 

Sliding formwork support truss

A closer look at the work in progress
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View from below
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process, namely self-supporting falsework, 
which is better known as the Cruciani 
system, and the Melan method.

The Cruciani system consists of 
timber truss segments. For span lengths, 
such as at the Olifants River Bridge, the 
segments are erected by crane. After 
construction has been completed, the 
falsework is removed and spoiled.

The Melan method consists of a 
structural steel arch which is light and 
quick to erect. Once the steel arch is in 
place, the formwork is suspended from it 
and the steel arch is encased in concrete 
to become permanent falsework. The 
steel truss is then used together with 
conventional reinforcement to reinforce 
the concrete arch. This is the method 
that was used in the construction of the 
existing bridge.

After consideration of the two 
methods, it was found that each had merit 
and could be successfully implemented. 
However, designing for the Melan method 
would have limited the freedom of the 
contractor to propose an alternative 
method since it would require a complete 
redesign of the arch. The proposed 
construction methodology was therefore 
a variation of the Cruciani method, where 
a steel arch would support the formwork 
and the concrete during casting.

The contractor’s temporary works de-
signer proposed a single temporary steel 
arch which, after being used to support 
the first concrete arch, was moved into 
position for construction of the second 
concrete arch.

ENVIRONMENTAL CONSIDERATIONS
In compliance with the National 
Environmental Management Act 
(NEMA), a basic assessment process was 
undertaken for the construction works. 
A Water Use Licence was obtained for 
taking water from a water resource, which 
involves impeding or diverting the flow of 
water in a watercourse.

A freshwater ecology study was 
carried out and a vegetation study was 
conducted. A search-and-rescue operation 
for indigenous vegetation was also under-
taken before clearing and grubbing of the 
construction areas.

PUBLIC INTERESTS AND BENEFITS
The entire unskilled labour force was 
employed from the local community. 
Several skills training programmes were 

conducted over the duration of the project, 
leaving as many people as possible with 
employable skills for future projects. 
Clerical staff, both wage and administra-
tive, were employed from the community 
and many of them have now gained perma-
nent employment, moving to new projects 
with the contractor, Stefanutti Stocks. The 
contactor not only achieved the SANRAL 
target of R16 million spend in local em-
ployment, but more than doubled it, with a 
total employment spend of R33 million.

The project also supported many 
areas of the business sector in nearby 
towns, including plant hire, fuel supply, 
aggregate purchases, signage, transport 
and accommodation.

CLIENT OBJECTIVES MET
The project was completed to high 
standards and to the client’s require-
ments. Notwithstanding various changes 
in construction details in response to 
unexpected geotechnical conditions, the 
bridge was completed and handed over to 
the client as required in November 2018. 
This was only made possible through 

the collaboration achieved between the 
contractor, the consultant and the client.

The tendered sum for the new Olifants 
River Bridge was approximately R24 mil-
lion, excluding P&Gs and escalation. 
With the unexpected conditions on site, 
the completed construction cost was 
approximately R29 million, which equates 
to a cost per square metre of deck area of 
R14 175. This compares extremely favour-
ably with the cost of bridges recently 
constructed, even though these were a lot 
less complicated.

The very low initial cost, together with 
the expected low maintenance during 
the lifetime of the bridge, means that the 
client received extremely good value for 
their investment.

IN CONCLUSION
A combination of innovation in design 
and construction, together with the 
extreme care taken with details and con-
crete finishes, resulted in an aesthetically 
pleasing structure, of which the public, 
the client and all those involved with this 
project can be proud. 

Aesthetically pleasing completion 
of a challenging project

The project nearing completion
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INTRODUCTION
Mambedi Lower Dam, located 40 km 
east of Makhado (Louis Trichardt) in 
Limpopo, is a key water source for use in 
the production of macadamia nuts. The 
dam suffered large-scale damage during 
an extreme rainfall event in February 
2000 when water discharge nearly reached 
the regional maximum flood (RMF) peak. 
This event damaged the existing concrete 
overflow structure and spillway channel 
on the right bank, leaving in its wake a 
donga nearly 80 m wide and 15 m deep, 
through which water flowed freely, drasti-
cally reducing the dam’s overall capacity.

EPESA appointed PG Consulting 
Engineers as the main consultant for the 
repair of the dam’s spillway, based on a de-
sign for discharge just higher than the RMF. 

COMMENDAtION
Technical Excellence Category

KEY PLAYERS

Client: Eastern Produce Estates SA (EPESA)
Project Team: PG Consulting Engineers, Maccaferri Africa, 

BERJ Construction, AWA Construction

Mambedi Lower Dam 
Spillway – Limpopo

Mambedi Lower Dam Spillway under 
construction (Photo credit: Janès Gouws)

Failed concrete overflow structure and prevailing 
donga (Photo credit: Juan‑Louis de Beer)
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The spillway design required a full spec-
trum of upstream and downstream erosion 
and scour protection, as well as reinforced 
channel wing walls and embankment. 
PG Consulting approached Maccaferri 
Africa for assistance in designing these 
various water-channelisation structures.

Construction on the project started in 
July 2017, with the overall project requiring 
the installation of more than 12 000 m2 of 
gabions, Reno mattresses and Terramesh® 
structures, as well as 25 000 m2 of varied 
geotextiles and 10 000 m2 of geosynthetic 
soil reinforcement.

GABION SPILLWAY
Conceptualising, and later detail design of 
the new spillway, required a rigorous repeti-
tion of ideas in order to produce an agreeable 
and cost-effective solution for the client. 
With the dam wall having been designed 
as an embankment wall by PG Consulting, 

selecting the appropriate spillway was 
subsequently affected by various factors, 
including the presence of some highly dis-
persive soils on site, the height of the eroded 
embankment faces, and peak water velocities 
modelled as reaching almost 6 m/s.

The spillway was designed as a stepped 
gabion weir, with an approach apron created 
out of 0.3 m Reno mattresses underlined by 
a geotextile and an impervious liner to assist 
in preventing seepage through the dam 
core. The spillway embankment was created 
using a clay core to this effect as well.

A stepped gabion weir was imple-
mented in the down chute of the spillway 
to a height of around 9 m. This meticulous 
construction included a concrete cap-
ping on the steps in order to protect the 
underlying mesh from any possible damage 
due to debris crossing through the spillway 
during overflow. Stepped gabion spillways 
have proven energy-dissipation attributes 

due to factors such as water flow through 
the porous units, as well as significant aera-
tion of water undergoing nappe or skim-
ming flow as it flows down the steps. This, 
coupled with a gabion structure’s ability to 
absorb a degree of differential settlement 
without compromising structural integrity, 
led to the decision to use an 80 m wide 
stepped gabion weir structure as the outlet 
of the spillway. A downstream stilling 
basin was also installed using gabion en-
ergy dissipaters and two counter weirs, as 
well as a mattress lining to prevent erosion 
of the underlying soils. The importance of 
implementing this “armour layer” (in the 
form of Reno mattresses) in the stilling 
basin cannot be overstated, as one of the 
causes of hydraulic structure failures is 
scour of soil at the toe, especially where 
flowing water meets erodible material.

The stepped weir was designed using 
Maccaferri’s MacRA (Maccaferri River 

View from tier 7 of the stepped gabion weir – spillway 
under construction (Photo credit: Juan‑Louis de Beer)
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Reno mattress approach apron, enclosed by two 
wing walls (Photo credit: Juan‑Louis de Beer)
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Analysis) 2 software, with the stilling basin 
and approach apron lining being checked 
using Maccaferri’s MacRA 1 software 
outside of the standard hydraulic design 
undertaken by PG Consulting. Once 
hydraulic stability was confirmed, all 
structures were checked for static stability 
using Maccaferri’s MacStARS 4.0 software.

EMBANKMENT PROTECTION
With the decision having been taken to 
implement a stepped gabion weir, attention 
turned to stabilisation and reinforcing of the 

wing walls on the approach to the spillway, 
as well as of the embankments enclosing the 
stilling basin. It was decided to implement a 
reinforced soil structure (RSS) using a com-
bination of geosynthetic soil reinforcement 
of varied tensile strengths (in the form of 
Maccaferri’s Paragrid® geogrids) as primary 
reinforcement, as well as Terramesh® units 
(gabion units with double-twist steel wire 
mesh tails) as secondary reinforcement. 
A MacLine SDH 150 geomembrane liner 
was installed behind the facing to limit the 
amount of water ingress into the structural 

fill, along with a longitudinal subsoil drain 
to enhance the structure’s resistance to 
saturation. The Terramesh® walls range 
from 4 m to 15 m in height and were 
designed in conjunction with geogrids of 
up to 150 kN/m tensile strength, checked 
using Maccaferri’s MacStARS 4.0 software 
in conjunction with BS 8006:2012 (Code of 
Practice for Strengthened/Reinforced Soils 
and Other Fills).

CONCLUSION
The remediation of Mambedi Lower Dam 
will ensure improved water capacity, 
providing water for livestock and farming 
activities in the greater Mambedi area. 
Construction also stimulated job creation, 
with local labour having been used to 
place and pack thousands of cubic metres 
of gabions and Reno mattresses.

Due to its magnitude, this project 
required quality control that is second 
to none, including special resources 
such as drone imagery and 3D CAD 
models in order to assist the contractor 
in accurately constructing this mam-
moth  structure. 

Stilling basin, energy dissipaters and 
Terramesh® walls (Photo credit: Juan‑Louis de Beer)

http://www.technocad.co.za
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SUMMARY
SAPPI’s Tugela Mill at Mandeni in 
KwaZulu-Natal required the construction 
of a new treated effluent pipeline adjacent 
to the existing pipeline, which needed to 
remain in operation during construction 
as it is essential for the operation of the 
mill. Adopting a conventional approach 
would entail the excavation and laying of 
the new pipe adjacent to the operational 
pipeline, and once completely installed, 
the treated effluent would then be 
conveyed via the new pipe. The project 
involved four road crossings and the main 
Mandeni Stream crossing.

RISKS INVOLVED AND 
SOLUTION ADOPTED
The existing 3.5 km gravity, 1 000 mm 
diameter, treated effluent steel pipeline 
had reached the end of its design life and, 
if ruptured, would create an environ-
mental risk to the area. The construction 
activity had to stay within the existing 
8 m servitude in accordance with the 
MMP and be completed as quickly as 
possible to mitigate environmental risk 
in the event of a pipe burst. The design 
and construction team recognised these 
risks as central to the design methodology 
and looked to create a unique solution to 
alleviate the risks.

The pipe route runs from the mill, 
adjacent to and crossing the Mandeni 
Stream before discharging into a dedi-
cated discharge point along the Tugela 
River. The contract also involved the 
rehabilitation and protection of two con-
crete structures at the pipe inlet, within 
the mill.

Pipelines of this diameter are not a 
common occurrence in the water engi-
neering field, and generally are only found 
in bulk water and sewage operations. The 
existing pipeline needed to be replaced 
with an 800 mm diameter HDPE Class 10 
butt-welded pipeline. Not only was this 

an uncommonly large-diameter pipeline, 
but the best properties of the material of 
choice, HDPE, were exploited in an innova-
tive and risk-averse way. HDPE is incred-
ibly workable, flexible and tough, allowing 
the team the ability to double-handle the 
pipes in a two-phased approach.

Once commissioned, the temporary 
above-ground pipe was able to convey the 
treated effluent, while the construction 
team was able to “re-excavate” the old 
steel pipeline for removal and recycling 
of the steel pipe. Rock occurred along 
approximately 43% of the pipe trench, 

SAPPI Tugela Treated Effluent 
Pipeline Replacement – Mandeni
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Client: SAPPI Tugela
Project Team: JG Afrika (design engineers), Leomat 

Construction (main contractor), NRB Piping (sub-contractor)

The commissioned above‑ground treated 
effluent pipeline for the SAPPI Tugela Mill
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which required drilling and blasting during 
construction in 1990. The re-excavation of 
the old trench backfill, as opposed to new 
excavation adjacent to the existing trench, 
removed the need for any rock removal. 
This created a significant reduction in the 
offered tender price for the project. The 
potential damage to the existing pipeline if 
blasting had been required is likely to have 
caused a significant problem in the form of 
leaks or ruptures in the old pipeline

PROJECT DESCRIPTION
The design and construction team, at 
tender stage, conceptualised an approach 
which would, if successfully implemented, 
significantly reduce the time and cost of 
the project through the simple yet innova-
tive solution of constructing the pipeline 
in two phases. Phase 1 of the project 
entailed the construction of HDPE pipe 
above-ground in a temporary location. 
The temporary pipe was completed along 
the whole length of the pipeline (3.5 km), 

pressure-tested and then connected to the 
treated effluent stream. The temporary 
pipe would, in Phase 2, become the 
permanent pipe. The Phase 1 pipe was 
commissioned during Month 6, whereas 
it was expected that taking a conventional 
approach this risk would have only been 
mitigated close to project completion, 
which, it was estimated, would have been 
in approximately Month 18.

Once the existing pipe trench had 
been opened and the bedding “topped-up”, 
the above-ground pipe was systematically 
placed/lowered into the open trench 
during a planned shutdown, thereby 
completing Phase 2 of the project.

The construction of a buried pipeline 
is inherently not deemed to be aestheti-
cally pleasing as most of the pipe has a 
zero visual impact. Where the pipe is 
exposed, care was taken to minimise 
negative impacts. The valve chambers 
located within the golf course area will 
be screened using indigenous shrubs and 

bushes. The pipeline route was planted 
with grass turf and seeded with grass to 
prevent weed invasion and to prevent 
future scour into the Mandeni Stream.

UNIQUE APPROACH
Ultimately, the adoption of a unique 
approach to the design and construction, 
utilising a temporary above-ground pipe 
to manage the environmental footprints, 
and creating significant reductions in both 
cost and programme length, demonstrated 
the team’s ability to execute the project in a 
sustainable manner. The client, SAPPI, was 
willing to give the team the opportunity 
to be innovative both when tendering and 
during the construction of this project.

The design and construction approach 
also allowed for the contractor’s wealth 
of knowledge and expertise regarding 
the best construction techniques and 
construction efficiencies to be introduced 
by the engineer during the design phases 
of the project. 
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Air valve tee in the new pipeline Crossing the Mandeni Stream

Butt‑welding in progress on the 800 mm 
diameter HDPE Class 10 pipeline

To cross Sandpiper Road, the HDPE pipe 
was encased in a carbon steel sleeve
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INTRODUCTION
Despite numerous advances in analytical 
and building capabilities, developments 
in densely built-up urban areas tend to 
present professional teams with unique 
challenges that require lateral thinking for 
efficient and successful outcomes. Such 
challenges include spatial constraints, 
working around (or the reuse of) existing 
infrastructure, and interactions with 
neighbouring properties, to name a few, 
all of which need due consideration and 
planning to ensure that schemes provide 
the returns that clients foresee.

It is thus of absolute importance, from 
an early stage of development, that all the 
necessary factors are taken into account 
and the limits of standard practices iden-
tified. From this point onwards, reliance 
is placed on experience and a willingness 
to push the envelope in order to produce 
solutions that not only satisfy all code-
based and legislative requirements, but 
also add value to projects through a con-
tinual development of sound engineering 
concepts and ideas.

PROJECT BACKGROUND
The Median Residential Apartments is 
a luxury residential development in the 
heart of Rosebank, consisting of five 
basements, two upper mixed-use levels 
and 15 levels of apartments above. With a 
footprint of only 1 400 m2 and basement 
excavations extending to between 13 and 
16 m below natural ground, the geometry 
of the excavation proved to be a chal-
lenge, even during the planning phases of 
the project.

The main challenge, however, arose 
from the restriction of not being allowed 
to temporarily anchor lateral support 
below the adjacent property on the 
western portion of the site. The basement 
excavation and three-storey neighbouring 
property are built tightly up to the site 

boundary from either side, meaning that 
tolerances on allowable movement in the 
lateral support were extremely small.

Also due to space constraints, any can-
tilever system could consist of piles with a 
maximum diameter of only 750 mm and 
had to resist the surcharge from the three-
storey neighbouring property, as well as 
lateral earth pressures resulting from the 
16 m deep vertical excavations.

INNOVATION
In partnership with Verdi Consulting 
(acquired by Jones & Wagener towards the 
latter stages of the basement construc-
tion) .kce developed a solution whereby 
horizontal forces to the lateral support on 
the western elevation would be resisted by 
a pile-and-bracing-beam system capable 
of satisfying the boundary conditions of 
the various load combinations, and en-
suring that no excessive movement in the 
lateral support wall or the neighbouring 
building would occur.

The system consists of closely spaced 
750 mm diameter lateral support piles 
on this elevation, finished with a 1.6 m 
× 0.85 m deep bracing beam, providing 
a continuous prop to the top of the 

excavation. The bracing beam is sup-
ported in each corner by the adjacent 
lateral support capping beams, and by two 
reinforced concrete struts spanning back 
to capping beams on the northern and 
southern elevations.

All beams were installed from natural 
ground, following which excavation could 
commence without any anchoring under-
neath the adjacent property. The longest 
strut beam is 16 m in length, weighs 
approximately 30 tons and is suspended 
15 m over the lowest excavation at full 
excavated basement depth.

Another unusual feature of this project 
was that the internal load-bearing piles 
were installed from natural ground level 
as well, as there were no viable options for 
removing a 60 ton piling rig from the base 
of the 16 m hole in such a congested area.
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Unconventional Lateral Support – 
The Median in Rosebank

Bracing system for anchorless lateral support at The Median in Rosebank, Johannesburg
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Bracing beam
Capping beams
RC strut beams
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DESIGN
The pile-and-bracing-beam system was 
modelled in a finite element package 
and the results of the analysis used to 
predict deflection, force actions for 
design of the lateral support piles, and 
resultant forces on the bracing beam. 
Loads to the bracing beam are dependent 
on a complex interaction between the 
geotechnical actions and the stiffness 
of the structural system, meaning that a 
non-linear analysis was required to pre-
dict resultant loads at the actual material 
strains, which vary as the beam deforms 
into the excavation.

Lateral support piles were then 
designed with the output of the finite 
element model. Using the given loads, the 
bracing beam system was modelled sepa-
rately with appropriate stiffnesses at the 
connections, and a linear second-order 
analysis was performed to account for all 
higher-order effects due to the slenderness 
of the longer elements.

Standard bottom-up slab construc-
tion propped the lateral support piles 
sequentially as construction commenced 

and, with the slab directly underneath 
the bracing beam installed, the struts 
could be removed. The bracing beam is 
trimmed back flush with the inside of the 
basement and remains in place perma-
nently as a nominal closing beam.

IN CONCLUSION
From the fully excavated depth up to 
the eventual removal of the reinforced 
concrete struts, the system has exceeded 
all expectations in terms of buildability, 
stability and strength, and has been hailed 
as a success across the board by the entire 
professional team.

The complexity of geotechnical 
engineering means that the emphasis is 
rightly often placed on the development 
of theory and analysis, for the continual 
implementation of more intricate 
solutions in the field. In addition to this, 
however, situations do arise where the 
application of established principles in 
innovative ways can add value to projects, 
especially in densely built-up areas 
where various constraints often require 
unorthodox approaches.

In this case, where a conventionally 
anchored lateral support could not be 
employed, a multi-storey surcharge and 
five-storey basement excavation were 
successfully stabilised with the addition 
of structural and geotechnical elements 
working in combination. These elements 
are partially integrated into the structure; 
similar, but improved, methods are being 
investigated for future projects with the 
aim of optimising all bracing elements, 
with full integration of these systems into 
the final structure.

It is predicted that similar systems 
of braced lateral support will become 
increasingly common in South Africa 
for deep basement excavations, as 
opposed to the current conventional 
system of soldier piles and anchors. 
The constraints of getting timeous 
permission from neighbours, and the 
complexity of installing anchors within 
very built-up older areas, with their often 
numerous services and limited records, 
make the use of braced lateral support an 
increasingly attractive option for urban 
developers. 

http://www.ecofoam.co.za


OVERVIEW
Mariswe (Pty) Ltd was appointed by 
SANRAL to design and supervise the 
upgrade of 33.7 km of the N2 between 
the Mtunzini Toll Plaza and Empangeni 
T-Junction in KwaZulu-Natal to a four-
lane dual carriageway. This section of 
the N2 is the only stretch of road on the 
important economic link between Durban 
and Richards Bay that does not carry four-
lane traffic. Vehicle counts indicate vol-
umes exceeding 12 500 vehicles per day.

Following an investigation of future 
traffic volumes, geotechnical consider-
ations and costs, it was decided to proceed 
with a four-lane dual carriageway, rather 
than widening the existing road to a four-
lane undivided route. The project was 
completed in August 2019 with minimal 
disruption to traffic, and will add a major 
boost to the economy of the province.

MAJOR NEW INFRASTRUCTURE
Construction of the 33 km second car-
riageway included ten major bridges 
requiring 175 piles, more than 20 000 m3 
of concrete and 2 307 tons of steel 
reinforcing. Construction included two 
new bridges which were constructed over 
the Mlalazi and Mhlatuze Rivers, four 
agricultural overpasses over the N2, a new 
underpass at Port Durnford, a bridge over 
the Empangeni/Richards Bay road, and 
two road-over-rail bridges.

The largest of the ten bridges is the 
240 m long Mhlatuze River Bridge. The 

pier foundations to the existing bridge were 
supported on driven piles, founded in a 
boulder layer at a depth of approximately 
35 m. This piling technique could not be 
applied to the new structure, in case vibra-
tions generated by driving the new piles 
caused movement within the boulder layer.

The chosen system of boring/oscil-
lating the piles to a depth between 50 m 
and 60 m presented its own challenges, 
particularly on the raked piles, with loss of 
equipment and abandonment of the pile 
on four occasions. Selection of the socket 
depth to each pile had to be individually 
determined, as the geological stratifica-
tion consisted of alternating bands of 
clay and rock of variable thickness, and 
cretaceous fossils overlying the basement 
granites. Despite the challenges, a solid 
foundation was provided for the new deck.

UNUSUAL PROJECT FEATURES
The ground conditions at most of the 
bridges were unpredictable, particularly 
at the two river crossings. Proximity to 
the coastline lent a tidal element to the 
waterway capacity calculations of the 
Mlalazi River Bridge – a factor that had 
to be accommodated in the construction 
methodology.

Two revetment-type platforms faced 
with large geofabric bags were constructed 
from each bank, allowing access to the 
midstream piers. They acted as geotextile 
traps on the edges of the platforms, 
ensuring that fine material is not washed 

into the river during the bridge-building 
stages, thereby avoiding any effect on water 
quality or river life. The platform on the 
south-west side of the river gave Concor 
Infrastructure access to Pier 1, while the 
second platform from the north-east 
provided access to Piers 2 and 3.

The south abutment and Pier 1 were 
founded on shallow bedrock of the 
Vryheid geological series that shelved 
steeply northwards. An unexpected 
band of highly weathered soft black shale 
(200 m3) had to be removed immediately 
below the south abutment footing.

The bored piling to the Mhlatuze River 
Bridge was notable due to the extreme 
depths to adequate founding conditions. 
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Completed road 
over the Mlalazi River

Mhlatuze River Bridge – 
final deck span cast



Park Square, the newest business and 
lifestyle development in Umhlanga, 
KwaZulu-Natal, opened its doors in 
November 2018 and offers a future-
forward, people-centered destination 
where the surrounding communities 
and professionals can shop, work and 
connect.

PROJECT DESCRIPTION
Situated within the Umhlanga Ridge New 
Town Precinct, Park Square was the vision 
of Nedport Developments, a subsidiary of 
Nedbank Limited. The brief was to create 
a structure that would allow the easy flow 
of people through the development, but 
also accommodate a 17 500 m² space to 
house their staff.

The emphasis at Park Square is 
undoubtedly on transparency. The simple 
and modular design features raw concrete 
slabs, steel beams, generous concrete 
overhangs and glassed infills. Column 
placements, exposed ramps and staircases 
are optimised to allow for easy foot traffic 

throughout the building. Even though 
Park Square has elevators, the brief was 
for the design to discourage people from 
using them.

With a lettable area of approximately 
40 000 m2 (36 000 m2 P and A Grade 
of commercial office and 4 000 m2 of 
bespoke retail), and a total GBA of around 
96 000 m2, implemented on a FastTrack 
programme (25 calendar months), within 
an urban city context, to a modern 
architectural and engineering concept, 
the success of the project came down to 
the strong integrated approach and single 
project vision of all stakeholders.

UNUSUAL PROJECT FEATURES
The project itself encompassed several 
first achievements for the professional 
and contracting teams alike, such as 
mixed-use sectional title commercial and 
retail space. During project planning, 
Park Square was originally conceptual-
ised as a 4 Star Green Building Council 
of South Africa (GBCSA) building for 
 design. During the project initiation 
stages, however, the developer was 
encouraged by the professional team 
to consider an As Built GBCSA rating, 
and, due to several processes undertaken 
by the entire team during the project 
lifecycle, a 5 Star As-Built rating is 
now targeted (a higher rating than the 
archived design score).

The building optimises energy ef-
ficiency through a number of features, 
including the following:

Water and energy metering systems 
monitor and manage consumption, all fit-
tings being low flow. Occupancy sensors are 
used for switching and saving energy when 
areas are unoccupied. The lighting zones do 
not exceed 100 m2 and LED light bulbs are 
fitted throughout. There are CO2 monitors 
in the offices and the basement to ensure 
that fresh air dutifully services the building.

Other features are a free link to Chris 
Saunders Park, a 9 000 m2 Contact Centre 
single elevated floor plate and a 16 m wide 
free span public retail arcade. Further, 
the concept design took consideration of 
the existing foot traffic, adjacent site con-
straints, minimisation of shadow lines to 
Chris Saunders Park, and urban planning 
on the precinct.

The project was completed within 
the original planned timeline, despite 35 
actual lost days due to inclement weather 
and other delays.

Park Square is a unique building 
project that stands out from others due to 
its particular design concept, the urban 
context, and the successful implementa-
tion/delivery model that was achieved 
through a strong single-focused goal and 
teamwork, from the developer all the way 
through the project team to specialist 
subcontractors and suppliers. 
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Park Square – Umhlanga 
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Park Square, the newest business and lifestyle 
development in Umhlanga, offers a future‑

forward, people‑centered destination 
to the surrounding communities

The simple and modular 
design allows for easy 
foot traffic throughout 
the building
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INTRODUCTION
The Driefontein Wastewater Treatment 
Works (WwTW), which is owned and 
operated by Johannesburg Water, is 
located in Muldersdrift (western Gauteng) 
in the Crocodile River catchment. The 
upper part of the catchment drains to the 
Hartbeespoort Dam, a prominent water 
feature surrounded by high-value residen-
tial and recreational developments in the 
North West Province. Treated effluent 
from Driefontein WwTW discharges to a 
tributary of the Crocodile River.

The Works was initially constructed in 
the early 1970s with a nominal treatment 
capacity of 25 Mℓ/day, and later upgraded 
to 30 Mℓ/day and 55 Mℓ/day (2014).

The emergency overflow dam at 
Driefontein WwTW was an unlined earth 
pond which was initially rated at 8.2 Mℓ 
capacity. Over the years, that capacity 
dropped down to 5.7 Mℓ due to loss in 
airspace through solids deposition in the 
dam. Management of peak storm condi-
tions became a challenge, as the dam 
could only handle stormflows for periods 
of less than one hour. Any stormflows 
beyond that period resulted in undesirable 
spillages to the river.

Upgrade works to the emergency over-
flow dam, which is now rated at 22 Mℓ, 
were completed in February 2019. Key 

features of the upgrade works to the dam 
are dual compartments, the lining system, 
access ramps, the draw-off structure, the 
pumping system and the pump station, 
and the Motor Control Centre building.

PROJECT FEATURES
The dam is divided into two compart-
ments by a reinforced concrete wall which 
is positioned centrally. The purpose of 
the dual compartments was (1) to enable 
phase construction of the dam, and (2) to 
provide operational flexibility. Each com-
partment has an access ramp to enable 
vehicles to reach the floor of the dam for 
desludging purposes.

The emergency overflow dam has 
been lined with a triple geo-membrane 
liner system with a subsoil drain and 
leakage detection. The subsoil drains 
drain away groundwater and are used to 
determine leakage from the dam through 
the bottom liner.

A reinforced concrete draw-off struc-
ture was constructed at the opposite side 
of the inlet pipes. A new pump station has 
been constructed to house the pumps and 
the Motor Control Centre.

The pumps that have been installed in 
the pump station are 90 kilowatt (kW) cen-
trifugal chopper pumps. Three pumps have 
been installed, but the operational mode is 

that two pumps will be in operation while 
the third pump is a standby pump.

INNOVATIONS
The entire operational control philosophy 
for the dam is inventive in its nature: there 
is the compartmentalised basins approach, 
hydraulic splitting of flow from a single 
pipeline to the two compartments, lining 
the floor with a dual-function system 
including a structural floor level required 
for vehicular access and an impermeable 
lining system to prevent groundwater 
contamination, a leakage-detection system 
to collect any flow that passes through the 
liner, a subsoil drainage system to drain 
away groundwater, and a pumping system 
that is set to empty the dam rapidly to 
prevent the contents going septic. In addi-
tion, there will be no loss of capacity due to 
siltation which cannot be removed.

Practical completion was achieved 
four months before it was due and the 
budget was not exhausted. 
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Southern view of the ori ginal emergency overflow dam The upgraded north compartment with access ramp
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SUMMARY
Bosch Projects was appointed to carry out 
multi-disciplinary designs, implementa-
tion and construction management for 
the Malukazi Bulk Sewer Infrastructure 
Scheme (a subproject of the Provision of 
Water and Sanitation Services to Human 
Settlements – Sanitation Phase 3), south 
of Durban, for the eThekwini Water and 
Sanitation Division. The project entailed 
civil engineering design, including the 
pump station design review, a temporary 
pump station, bulk and reticulation sewer 
infrastructure, roads and stormwater 
rehabilitation, and the environmental 
management of a watercourse.

During the construction of the main 
pump station, the Malukazi community 
required to be serviced through 20 

communal ablution facilities which 
demanded immediate bulk infrastructure. 
This meant that a temporary pump sta-
tion needed to be constructed in a short 
period of time. This was converted to 
an emergency overflow chamber for the 
main pump station and the pumps were 
transferred to the main pump station. 
A major portion of the rising main was 
also utilised.

The project created employment 
within the community and provides a 
basic level of service of sanitation and 
water to the previously unserviced 
community.

PROJECT DESCRIPTION
The introduction of a temporary pump 
station (which is now the overflow 
chamber) is a unique concept to this 
design. The temporary pump station 
serviced 20 communal ablution facilities 
before the construction and commis-
sioning of the main pump station. The 
area was looked at holistically and the 
pumps were changed to accommodate 
the larger expected flow when the area 
is developed. The pump station storage 

capacity was governed by the concrete 
superstructure which was previously 
partially completed. By introducing the 
temporary pump station, the long-term 
solution was also accommodated and the 
short-term expenditure was not wasted. 
The temporary pump station used a 
pump, a VSD controller and MINI CAS 
relay in the temporary MCC panel, which 
would later need to be transferred to the 
main pump station.

CHALLENGES ENCOUNTERED
The pump station, which had been 
partially completed in Phase 2 of the 
Sanitation Project, was thwart with 
excessive groundwater challenges which 
had to be accounted for within the design 
and implementation phases. Groundwater 
had to continuously be pumped out of the 
deep excavation during construction. The 
18 m deep excavation required geotech-
nical intervention to ensure the stability 
of the excavated area.

During construction it was noticed 
that the river bank was eroding, and 
therefore the contractor was instructed 
to install a gabion retaining structure at 
the wetland mouth to prevent erosion and 
scouring into the river.

The other challenges faced were with 
the Business Forums, community unrest 
and political pressure in the area. These 
challenges led to continuous disruption of 
work. There was also a large coordination 
management component for coordinating 
the subspecialists on the project, together 
with the contractors (e.g. mechanical, 
ventilation, fire, geotechnical, electrical, 
roads, and earthing contractors).

BENEFITS TO THE COMMUNITY
By its very nature the Provision of Water 
and Sanitation Services to Human 
Settlements Project in its entirety has 
improved the lives of communities identi-
fied for this programme and uplifted 

Lower Malukazi Pump Station 
and Bulk Sewer Project
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Pump station wall – first lift, concrete pour
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their dignity. The introduction of the 20 
communal ablution facilities with associ-
ated water and sewer reticulation, and the 
improvement of the road have formalised 
the human settlement to some degree. By 
having these services close by, members of 
the community do not need to transverse 
dense vegetation, or encounter wildlife in 
order to reach water. This has improved 
the overall environment.

Throughout the 3.5 year construction 
period over 100 jobs were created for the 
local community to work for the con-
struction firms on site. All the contractors 
made efforts to recruit the residents 
to enable employment throughout 
the community.

The project has also enhanced the 
lives of the community members by 
upgrading the road, thereby providing the 
community with access to transport. In 
addition, it has created improved health 
conditions due to the introduction of 
communal ablution facilities, and the bulk 
sewer network and pump station.

Although this is a sewerage pump 
station, a modicum of aesthetics was 

required for the project. Bosch Projects 
ensured a smooth concrete finish on 
the walls. The walls inside the pump 
station were also coated with a Sika 
product, which protects the concrete 
from corrosion and gives a smooth 
‘painted’ finish. The custom swing doors 
on the pump station are functional, yet 
aesthetically pleasing.

SUCCESSFUL COMPLETION
Despite the numerous challenges affecting 
the continuity of work and some contrac-
tual issues, the project was successfully 
completed within budget and to the 
highest level of quality to the satisfaction 
of the client. The project was completed 
in February 2019 and within the allocated 
R32 million budget. 

Construction of the pump station top structure

http://www.sika.co.za


INTRODUCTION
The KwaZulu-Natal Department of 
Transport is in the process of upgrading 
the existing Sani Pass, which transects 
the uKhahlamba Drakensberg Park World 
Heritage Site near Himeville. The main 
motivation for this upgrade is the high 

maintenance cost that is caused by gravel 
loss during high-intensity rainstorms, 
as a result of inadequate road drainage. 
This leads to periodic road closures due 
to erosion caused by flooding, which then 
results in impoverished communities 
being cut off from basic services. The 

closures also result in loss of revenue 
for the tourism industry and the local 
communities who depend on the influx of 
tourists for survival.

The client’s requirements were for 
cost-effective and aesthetically pleasing 
structures, which could be constructed 
while accommodating public traffic.

Innovative designs were provided 
that complied with the client’s require-
ments and that accommodated difficult 
founding conditions and restrictive 
environmental conditions. Sani Pass 
has complicated geological conditions, 
for example. The Drakensberg consists 
of two parallel escarpments stepping 
up from the lowlands to the Lesotho 
plateau – comprising four rock forma-
tions of the Stormberg Series, underlain 
in turn by the Upper Beaufort Beds of the 
Beaufort Series.

PROJECT DESCRIPTION
The project consists of three phases. 
Phases 2 and 3 have been combined into 
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Above and below: Phase 2a of the Sani Pass upgrading included the construction 
of one bridge – the photos show the construction of the bridge nearing completion



one phase, now referred to as Phase 2. 
Phase 2a extends from km 13.6 at the old 
Good Hope Trading Post, which is also 
the boundary of the World Heritage Site, 
to km 25 at the South African Sani Border 
Post. Phase 2b will extend to the summit 
of the Sani Pass at the Lesotho Border 
post at km 33.

Phase 2a has been broken up into two 
separate contracts, namely one contract 
for the construction of structures and 
another one for the roadworks. The 
structures contract consisted of the con-
struction of seven culverts, one bridge 
and one mechanically stabilised earth 
retaining wall (using gabion cladding) 
which incorporated a large box culvert. 
The construction contract for the 
structures has been completed, but the 
construction contract for the roadworks 
is still in progress.

This multi-disciplinary project 
involved the services of environmental 
specialists, historians, traffic engineers, 
geometric engineers, structural engineers 
and geotechnical engineers. The primary 
concerns were safety (strength, stability, 
robustness), serviceability, economy, 
constructability and low maintenance.

UNUSUAL PROJECT FEATURES
The Sani Pass is located within a Heritage 
Site and an environmentally sensitive 
area. This means that any infrastructure 
activity has an impact on the biophysical 
environment; the botanical, fauna and 
aquatic environment; the socio-economic 
environment, tourism, aesthetics and 
the cultural heritage environment. There 
were therefore several implications for the 
design and construction of the structures.

Firstly, the aesthetic design of the 
structures was done based on a phi-
losophy of fitting into the surroundings 
rather than standing out, in order to 
retain the heritage of the area. To achieve 
this the following main items were imple-
mented: the soffits of all the structures 
were arched to give the impression of an 
old-fashioned stone arch bridge, thereby 
creating a sense of ‘jumping over’ the 
river below, and the exposed concrete 
faces were also form-lined to create a 
stone-packed wall finish. The form-lined 
faces were subsequently stained with a 
colour like the natural stone and ground 
in the area.

Secondly, it was a contractual require-
ment that the public and construction 

The Sani Pass project provided employment and skills 
transfer to local labour, as well as training of young 
persons under the EPWP National Youth Programme

To blend into the beautiful surroundings the soffits of 
the bridge and the seven culverts were arched to give 
the impression of old‑fashioned stone arch bridges
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traffic needed to be accommodated at all 
times during the construction of all of 
the bridge and culvert structures as part 
of the tourism requirements. The space 
available on the pass is very limited and 
the fact that it is a Heritage Site and a 
sentimentally sensitive site meant that all 
the construction work activities had to 
stay within the current footprint of the 
proclaimed road. This also meant that 
most of the structures had to be designed 
to be constructed in half-widths, while 
others, where the new road alignment is 
away from the existing alignment, could 
be constructed as normal.

The bridge and culvert sites on Sani 
Pass are in a fairly remote area and the 
sites are only accessible with 4 x 4 vehi-
cles. For this reason, the structures were 
designed with minimal material require-
ments. This also assisted in keeping the 
structures economical.

The head of the pass is a Cretacic 
landscape truncating the basaltic layers ir-
regularly. At the bridge site a boulder ma-
trix was found above the solid bedrock. A 
normal foundation solution would consist 

of either deep excavations to the bedrock 
for spread footings or a piled foundation 
through the boulder matrix.

Normal spread footing or piled 
foundations were, however, not possible 
solutions, due to the very steep terrain 
and site which are inaccessible for piling 
rigs. Thus, an innovative solution was 
proposed for the foundations which con-
sisted of installing Titan bars through the 
boulder layer and anchoring them into the 
solid bedrock. The Titan bar is a threaded 
hollow bar anchor which is pressure-
grouted as the bar is being installed. The 
grout penetrates the voids near the bar. 
These bars are then incorporated into the 
bridge’s spread footings.

The structures are unsophisticated 
with regard to structural composition, but 
the very steep terrain, existing geological 
conditions, traffic accommodation, and 
environmental and historical considera-
tions all contributed to the complexity 
of the final solution and the way in 
which the structures were designed and 
constructed. The project was completed 
within the original tender sum.

MULTI-DISCIPLINARY TEAM PROVIDES 
EFFECTIVE AND PLEASING SOLUTIONS
The client, multi-disciplinary design 
team, construction supervision team and 
contractor managed to deliver holistic 
structural solutions that were aestheti-
cally pleasing and that fitted well into the 
Sani Pass historical environment.

The project provided direct employ-
ment to local labour, thereby ensuring 
income for the duration of the contract, as 
well as skills transfer. SMME subcontrac-
tors were also used on the project. The 
contract document allowed for the training 
of young persons under the Expanded 
Public Works Programme’s (EPWP) 
National Youth Service programme, and 
ten young people were trained and pro-
vided with practical skills over a six-month 
period. In addition, two young people were 
trained under the Vuk’uphile Learnership 
scheme over a nine-month period.

The Sani Pass project is an excellent 
example of the teamwork involved – from 
the local community to the client, the 
team of consulting engineers and special-
ists, and the main contractor. 
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INTRODUCTION
This is not a traditional engineering pro-
ject, but the project has advanced the role 
of civil engineering in tackling poverty in 
South Africa.

The Naidu SMEC JV was engaged by 
the National Department of Public Works 
to support public bodies in KwaZulu-
Natal, Mpumalanga and Gauteng to 
implement the Expanded Public Works 
Programme (EPWP) through their 
various projects. Although reporting 
of jobs created was pivotal, this project 
required careful strategic adjustments to 
traditional engineering practice in order 
to balance engineering output against 
socio-economic requirements.

SCOPE OF THE PROJECT
The project focused on increased ac-
countability within public bodies through 
policies, procedures and guidelines. 
Nationally adopted innovative tools cre-
ated through the project have changed 
the EPWP landscape in South Africa. The 
project work has been complemented with 
additional SAICE Branch talks to keep 
engineers abreast of key changes. Through 
this project, the civil engineering industry 
will play a greater role in eradicating 
poverty with efficient, effective and eco-
nomically viable job creation.

This project is non-traditional and re-
quired out-of-the box thinking. Whereas 
engineering focuses on outputs and 
numbers, the project presented the chal-
lenge of considering a practical balance 
between engineering and socio-economic 
impact. While politicians have demanded 
job creation, the civil engineering industry 
has long fought the cost and productivity 
associated with labour-intensive construc-
tion. Resilience and tenacity were required 
to change mindsets to stimulate a change 
in the engineering design process.

With a significant dependence on people, 
the project has had to identify and mobilise 
the correct stakeholders within government 

structures to mobilise effective change. 
Engineering staff therefore had to be care-
fully selected to be able to offer technical 
support and they had to possess excellent 
communication skills. Technical and prac-
tical engineering experience was required 
to develop policies which worked and which 
could be effectively implemented.

While change was stimulated in 
public bodies, support had to be offered to 
designers and contractors to embrace and 
operationalise such change. SAICE Branch 
talks and papers were written to share such 
knowledge. The project is a careful balance 
of engineering excellence and socio-
economic requirements. Although the 
project was meant to provide support to 
three provinces, the strategic approach to 
the scope has resulted in the development 
of several tools and procedures which have 
impacted EPWP in the country.

EMPHASIS ON JOB CEATION
Job creation has long been viewed 
as a ‘must have’ throughout the civil 
engineering sector. Unfortunately key 
role-players have not understood how this 
is undertaken and have allowed business 
as usual through project implementa-
tion. The project scope included the 
writing and revision of key policies which 
impacted the operational nature of job 
creation. The Naidu SMEC JV engaged 
with key stakeholders to gain buy-in into 
job creation and the methods of such job 
creation. Through the project, policies 
and procedures had to be revised, and 
workshops on such policies had to be 
undertaken to manage such change. As 
a result, many public bodies have now 
changed the way projects are selected, 
designed and implemented. The impact 
of the support has led to maturity in the 
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Job creation has long been viewed as a ‘must have’ throughout the civil engineering sector, 
but unfortunately key role‑players have not understood how this is undertaken, hence the 
need for this EPWP support project
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EPWP, with a significant change to how 
all engineers approach projects. Tender 
documents may now not be accepted 
without appropriate consideration for 
job creation. Commitments made for 
job creation will need to be justified and 
monitored, and project managers may 
be penalised for not creating the jobs to 
which they have committed.

Further, training and exit following 
engagement in training are being opera-
tionalised, with an increased emphasis on 
the need to have a sustainable impact on 
the poor and needy. The project facilitates 
both direct and indirect job creation, as 
well as promotes sustainable job creation 
by advocating small business incubation 
through compartmentalisation of projects 
for SMMEs. Direct jobs are created 
through the project, and indirect jobs are 
created through the specification of local 
materials. The project has supported the 
inclusion of such items into policies and 
tender documents.

As part of creating an enabling 
environment, the project has included 
workshopping officials on labour-intensive 
construction. Through this component, 
stakeholders were mobilised to understand 
that job creation will not compromise the 
quality of output. Relevant training was 
therefore recommended to capacitate the 
local community to be able to produce 
the work to the required functional and 
aesthetic targets. Further, as part of the 
support, site visits were conducted on 
selected projects to test legislative compli-
ance and evaluate the works undertaken. 
Information derived from such site visits 
was fed back to the public bodies to correct 

non-conformances and, where necessary, 
to adjust policies and procedures to im-
prove the quality of outputs.

INNOVATIVE STRATEGIES AND 
TOOLS INTRODUCED
Much of the work undertaken through 
the project has had to be innovative and 
ground-breaking. While job creation is 
not a new concept, the operationalisa-
tion of job creation is. Several elements 
have thus been created through the 
project for use in the country in EPWP. 
These include:

 Q EPWP Municipal Toolkit – this is a 
consolidated compilation of all EPWP 
documents on a disc.

 Q Pro forma EPWP Tender – this suite 
of documents aids the alignment of 
tenders in accordance with the various 
EPWP legislative and regulatory 
requirements.

 Q Data collection workshops were held 
where data was collected as opposed 
to site-by-site collection.

 Q EPWP accountability – a strategy was 
developed on how the area of account-
ability can be increased from senior 
managers to project managers on the 
ground.

 Q Data process flow – data processes 
have been revolutionised through the 
emphasis on data management instead 
of data collection.

 Q New employment contracts – partici-
pant contracts have been developed 
which meet the legislative require-
ments of the EPWP.

 Q Integrated Grant Project Assessment 
Tool – this will aid the quantitative 

analysis of the viability of projects to 
be considered for selection for Grant 
usage.

 Q Constructive inputs were provided 
into the Integrated Grant Manuals, 
the Guidelines for Labour-Intensive 
Construction, as well as the design of 
Phase 4 of EPWP.

 Q The potential for collaboration and 
convergence between different depart-
ments has been identified and has 
effected labour capacitation through 
NQF Level training to participants 
engaged in projects.

 Q EPWP Frameworks have been devel-
oped in the provinces of KwaZulu-
Natal and Gauteng, which continue 
to increase the number of jobs 
created through project spend. These 
frameworks also cover strategies for 
exit, including the establishment and 
development of SMMEs through 
EPWP projects.

WIDE-RANGING IMPACT
The support through unpacking the 
EPWP has enabled public bodies to begin 
to understand how to create jobs, and 
their roles and responsibilities in selecting 
suitable projects in their business plans, 
setting appropriate targets for job creation 
and ensuring transparency and account-
ability through the job-creation process, 
while balancing the need for output 
through service delivery and job creation. 
Change has certainly been brought about, 
but this has varied from public body to 
public body, depending on the response to 
such intervention.

The project is not limited to a single 
construction project but rather aimed 
at strategic intervention which impacts 
programmes and projects across all 
public bodies in the respective provinces. 
Through the project, policies have been 
instituted which advocate the use of local 
materials and services wherever practi-
cally possible. Operationally, this places 
a greater responsibility on the designer 
to identify local materials which will 
promote job creation and limit transpor-
tation costs. Invariably, this requires that 
project teams must execute projects in a 
manner that stimulates the local economy 
as much as possible to improve the local 
environment. This has been found to be 
successful through linkages with multiple 
public bodies, thereby delivering a coordi-
nated approach to project delivery. 

Through this project, the civil engineering industry will play a greater role in eradicating 
poverty with efficient, effective and economically viable job creation.



INTRODUCTION
This project was joint winner in the Technical Excellence 
Category, and the structural engineering side of the project has 
already been covered on pages 8–10 of this edition. Although a 
structural engineering project, the construction of the bridge cre-
ated significant opportunities for local employment. This article 
will therefore focus more on how community involvement and 
job creation were managed on this project.

COMMUNITY ENGAGEMENT AND EMPLOYMENT
A Project Liaison Committee (PLC) comprising representatives from 
the local community and the professional team was established at 
the start of the project. The PLC ensured that vital project informa-
tion was disseminated and the community engaged in every stage 
of implementation. This approach ensured that construction could 
proceed without incidents of community dissatisfaction.

A Labour Task Team (LTT) comprising local ward councillors 
and traditional leaders also made sure that labour recruitment 
was done impartially and transparently. In this way 77 job op-
portunities were created of which 10 were for females. A total of 
8 586 working days were achieved through employing members 
from the local community.

The persons employed from the local community were 
trained under the supervision of the main contractor in a number 
of different civil engineering activities. This training was SAQA 
and CETA accredited, and equipped them for the different tasks 
that would have to be undertaken during construction, such 
as working on the bridge deck up to 20 m above the river bed. 
Training was undertaken before the contractor started with the 
activities requiring these skills.

NATIONAL YOUTH SERVICE (NYS)
The EPWP National Youth Service (NYS) programme aims to 
train young people and provide them with practical work experi-
ence. On this project the contractor was required to employ 28 
young people aged between 18 and 35 for a period of 10 months 
under the NYS programme. The EPWP-NYS programme man-
ager also specified the training that each of the 28 youths would 
receive. After training, these youths were then employed by the 
contractor under the NYS programme.

The contractor effected their employment in two separate 
five-month cycles, which included two months of theory and 
three months of practical work on site. Once trained, they were 
employed to undertake steel reinforcement fixing, erecting of 
scaffolding and shuttering, and concrete placing throughout the 
construction of the bridge.

At the end of their NYS internship, all these learners were 
awarded NQF Level 2 certificates.

SCHOOL CAREER DAYS
Two schools in the local community were selected by the PLC for 
career day presentations by members of the professional team, 
who emphasised the importance of Mathematics and Physical 
Science, and encouraged learners to pursue careers in Science, 
Technology, Engineering and Mathematics.

DEVELOPMENT OF LOCAL SUB-CONTRACTORS
To address the need for local small contractor development, works 
that could be undertaken by local enterprises were identified by the 
project management team.

CIDB Grade 1 CE local sub-contractors were appointed to 
complete the multi-cell concrete road, concrete v-drains and 
gabion works on the northern approach of the bridge. Four local 
sub-contractors were identified and appointed through an impar-
tial and transparent process. Two of these sub-contractors were 
responsible for the construction of the v-drains, and the other two 
for the construction of the multi-cell concrete road. This approach 
ensured that the work could proceed effectively and that subcon-
tractors were afforded equal opportunity for development.

The main contractor assisted the local sub-contractors by 
providing the necessary equipment and materials for the work 
to be undertaken, and also supervised their execution of the work.

SOCIAL UPLIFTMENT AND DEVELOPMENT
Throughout construction the project management team engaged 
with the local community to identify different upliftment and de-
velopment needs. Three such areas were (1) maintenance to a local 
pre-primary school, (2) providing school uniforms, and (3) growing 
a community vegetable garden.

The maintenance and school uniform initiatives were imple-
mented to coincide with the annual Mandela Day celebrations, 
and the contractor assisted the community in the establishing 
and maintaining a vegetable garden to supply the feeding pro-
gramme at the local primary school. 
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Various job and training opportunities 
were created for members of the 
local community on this project
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INTRODUCTION
Johannesburg Water was experiencing dif-
ficulties providing adequate water storage 
in the sub-districts of the Aeroton Reservoir 
supply zone and improving the sustainable 
water supply into the distribution network.

DESIGN PHILOSOPHY
The design philosophy was to reduce direct 
feeds into the reticulation network from 
the Rand Water bulk supply by providing 
a storage facility with adequate capacity 
to supply at least six hours’ storage of the 
annual average daily demand (AADD) and 
to improve dynamic pressures in the high-
lying areas. A 1.4 ML pressure tower was 
proposed to augment the storage shortages. 
In order to achieve the required storage 
sustainably, a high-lift pump station was 
included in the system to ensure sufficient 
pressure to maintain the minimum oper-
ating level in the tower.

INNOVATION AND UNIQUE FEATURES
Due to the confined space on site, an 
innovative method of construction for the 
tower shaft was required, as conventional 
methods would have entailed a scaffolding 

tower and associated formwork. Such 
methods would have taken up all the 
available space around the tower for 
lay-down areas for material, access to 
the internal shaft for the inside platform 
construction, as well as general manoeu-
vrability of resources and plant around 
the tower.

In view of the need to create a function-
ally efficient system to allow fast-tracking, 
internal and external climbing platforms 
were created using custom-made circular 
plywood panels for the core shaft. Once 
the first lift had been completed, the con-
tractor was able to start work at the base of 
the shaft. All the platforms were assembled 
on the ground, which allowed ease of 
installation by crane.

CHALLENGES
One of the main challenges was safety. 
Formwork supplier PERI’s designers opted 
for a solution borrowed from their suc-
cessful SB Brace Frame system, here used 
as a horizontal working platform by uti-
lising the shaft as the main support point. 
Stretching out 8.75 m from the shaft, the 
370 m2 platform is 23 m above ground.

The shuttering for the cone had to be 
constructed in situ, so that it could be 
assembled quickly and easily from the 
massive platform. The designers deter-
mined that the best way was to create 
a stable system of radiused tubes and 
tension rings to contain the lateral loads 
of the inclined walls, a system previously 
unseen on circular structures in South 
Africa. It formed a secure, ‘self-balancing’ 
system which holds the concrete without 
the need for propping to the platform.

Custom components were created 
which now form part of PERI’s stock for 
future projects. This was all made possible 
by the close cooperation between the 
contractor, PERI’s project engineer on site 
and the consultant’s resident engineer, who 
provided the site team with critical know-
ledge and the benefit of years of experience.

CONCLUSION
The project was scheduled to be com-
pleted in November 2019, and within 
budget. In comparison with conventional 
construction methods on projects of a 
similar nature, a time saving of approxi-
mately 30% was achieved. 
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370 m2 of safe elevated work space 
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Innovative scaffolding and formwork solutions enabled 
an impressive 30% saving in construction time
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SUMMARY
The Informal Area Metering Project 
not only met the outcomes of the Non-
Revenue Water (NRW) master plan, 
which identified key strategies to meet the 
targeted reduction of NRW, but also aided 
in water savings through the replacement 
of damaged pipes prone to extensive 
leaking. The optimisation of existing bulk 
meters to measure flows of multiple water 
feeds into informal settlements resulted 
in massive cost savings for the eThekwini 
Municipality, as it eliminated the need 
for the installation of several meters. 
Through the Contract Participation Goal 
(CPG) programme, skills were transferred 
to developing contractors, which stimu-
lated local business growth. Local enter-
prises benefited immensely, including the 
employment of semi-skilled and unskilled 
labourers from the informal settlements.

IMPLEMENTATION STRATEGY 
AND APPROACH
The implementation strategy of the 
project was to improve the unbilled, 
unmetered authorised component of the 
water balance. This involved identifying 
all informal areas within eThekwini 
that were being supplied with water, and 
installing meters at the boundary connec-
tion points.

The project approach was to identify 
informal settlements through desktop 
studies and then to create and allocate 
work packages to the contractors. Maps 
were produced to assist with site in-
vestigations and construction. Existing 
infrastructure, such as standpipes, were 
investigated to ensure that all water con-
sumption would be accounted for.

FEATURES OF THE PROJECT
As many informal settlements as pos-
sible were metered, taking into account 
cost, efficiency and practicality. The 
project scope was to meter at the supply 
boundary points of informal settlements 
throughout the eThekwini region. SMEC 
managed to meter multiple feeds through 
a single meter, thus optimising existing 
water infrastructure, which reduced costs 
for the municipality. The project also 
promoted community involvement and 
development through the employment of 
local labourers and skills transfer. A total 
of 391 manifolds were installed at the end 
of the project, covering 82 374 households.

The project adopted innovative methods 
of information handling, and SMEC has 
developed customised, in-house programme 
management solutions to support pro-
gramme reporting, progress and manage-
ment. Further innovations include the 

development of largely automated processes 
that convert traditional as-built drawings 
into eThekwini’s required GIS, facilitating 
the provision of accurate formal information 
into municipal asset management systems.

Stakeholders were included in the 
design investigation, meter location selec-
tion, community and municipal (eThek-
wini officials) feedback, construction pro-
cess and the completion of the manifold 
and meter installation by various contrac-
tors. The sustainability of the project was 
considered to be long-lasting.

IMPROVING THE STANDARD OF LIVING
Given the generally poor conditions that 
exist within informal settlements, the new 
meter and manifold installations and brand-
new pipework give a sense of knowing that 
the eThekwini Municipality is involved 
in local development and has taken a bold 
stand to improve standards of living for 
current and future generations. 
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Provision of Consulting Services for the Design 
and Construction Supervision of Informal Area 
Metering within eThekwini Municipality
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Below left: The optimisation of existing bulk meters to measure flows of multiple water feeds 
into informal settlements resulted in massive cost savings for the eThekwini Municipality
Below right: Local labour assisted with the installation of new meters, manifolds and 

pipework; in the process meaningful skills transfer took place



SUMMARY
The Johannesburg Development Agency’s 
Rea Vaya BRT project is a multi-phase 
project developing the bus rapid transport 
infrastructure between the Johannesburg 
CBD and Sandton. Section 15J of the pro-
ject includes a section of roadworks and 
the construction of a pedestrian walkway 
at Houghton Drive.

An existing stone wall of heritage 
significance in the area marks the northern 
boundary of the roadway adjacent to the 
pedestrian walkway. The stone wall’s struc-
tural integrity had to be maintained and the 
wall was to become a feature of the project.

An innovative and original design was 
developed that met the client’s require-
ments, maintained the heritage and 
historical significance of the area, and was 
achieved within budget.

RETAINING THE HERITAGE WALL
Section 15J is the penultimate phase of the 
Rea Vaya project and includes the construc-
tion of BRT lanes along Louis Botha Avenue, 
as well as the construction of a pedestrian 
walkway (the Houghton Heritage Wall 
Pedestrian Bridge) at Houghton Drive.

The length of roadway involved was 
too narrow to accommodate the widening 
required for the BRT lanes and the 
historical stone retaining wall formed 
the northern roadside boundary. These 

challenges led to the proposal to construct 
a pedestrian bridge adjacent to the heri-
tage wall to provide a safe walkway and 
cycleway for the many pedestrians along 
Louis Botha Avenue.

The Heritage Impact Assessment 
identified that there is historic sig-
nificance in the stone bus shelter and 
the stone retaining wall. The design 
approach taken was to ensure that these 
features be retained in their existing 
locations and conserved as historically 
significant structures.

BRIDGE CONSTRUCTION
The reinforced concrete bridge structure 
of the new Pedestrian Bridge comprises 14 
spans, each 12 m in length. The splayed 
pier at deck level supports a structural 
steel shade structure. The vertical align-
ment of the bridge follows the top of the 
existing heritage wall while the horizontal 
alignment runs adjacent to Louis Botha 
Avenue and follows a horizontal curve.

Local labour and SMMEs were em-
ployed and trained on the project, devel-
oping skills within the local community.

AESTHETICS OF ENGINEERING 
ELEMENTS
The aesthetics of the bridge was a key focus 
of the design, in enhancing the historical 
significance of the area and creating a 

feature wall of the existing stone wall. The 
pedestrian bridge is directed in a clean 
curve that sweeps past the bus shelter and 
maintains a consistent level with that of 
the road. The bridge is level, ensuring ease 
of walking. The curve of the bridge and 
the transparency of the balustrading allow 
pedestrians to view the stonework of the 
bus shelter and the retaining wall from a 
new and informative position.

The structural pylons of the bridge 
were conceived in the form of a stylised 
tree in response to Johannesburg’s urban 
forest. The steel slatted roof canopy filters 
sunlight like a canopy of leaves. By night 
the canopy is lit with purple blue light 
to represent the colour of the flowering 
jacaranda trees.

The bus shelter will be restored struc-
turally, maintaining its stone exterior and 
conical-shaped roof structure. The open 
space surrounding the bridge will be land-
scaped with a grove of indigenous trees 
and will include a taxi lay-by and paths 
linking to points of access to the bridge.

A UNIQUE SOLUTION
The Houghton Heritage Wall Pedestrian 
Bridge is a unique and prestigious solution 
that enhances society by providing safe 
and convenient pedestrian access as part 
of the BRT Route connecting Sandton and 
Johannesburg’s CBD. 
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Houghton Heritage Wall 
Pedestrian Bridge
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Client: Johannesburg Development Agency for the City of 
Johannesburg

Project Team: Royal Haskoning DHV, Michael Hart 
Architects Urban Designers, Axton Matrix Construction

The reinforced concrete bridge structure 
of the new Houghton Heritage Wall 
Pedestrian Bridge comprises 14 
spans, each 12 m in length

The splayed pier at deck level 
supports a structural steel 

shade structure
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INTRODUCTION
Access to clean water and sanitation is 
essential, particularly for children in 
schools, and even more so for girls and 
children with disabilities. Reports have 
revealed that many girls in underprivi-
leged communities have to miss school 
when they are menstruating as they are 
unable to change and dispose of sanitary 
towels in private.

Following reported incidents of a 
number of pupils drowning in pit toilets at 
schools around South Africa, a full condi-
tion assessment of school facilities with 
unsafe structures was conducted. The 
study revealed conditions that no human 
being should be exposed to, conditions 
that infringe on basic human rights.

Some of the nation-wide statistics 
already published indicate that 2 402 
schools have no water supply, while a fur-
ther 2 611 have an unreliable water supply. 
Furthermore, 913 schools do not have 
any ablution facilities at all, while 11 450 
schools are still using pit latrine toilets.

eThekwini Water and Sanitation 
(EWS) had identified the need to solve 
this sanitation crisis and appointed MMK 

to undertake the provision of water and 
sanitation services to schools that were at 
the time without adequate sanitation in 
the district municipality of Ilembe.

DESIGN AND CONSTRUCTION
All available information on existing 
services within/around the schools was 
consolidated and physical inspections of 
the school sanitation were carried out.

There were various target standards. 
Drinking water was to be provided from 
a new or improved source, which would 
be available at all times. Water would be 
piped onto premises and taps provided. 
Facilities would be usable at the school, 
with separate facilities for boys, girls 
and disabled pupils, and there would be 
adequate hand-washing basins available 
with soap and water provided.

New ablution blocks and septic tanks, 
with soak-aways, were constructed at 
schools without such facilities. JoJo tanks 
were installed at each block to collect 
rainwater from the respective blocks.

Even though ventiled improved 
pit (VIP) toilets were provided to the 
schools as per recommendation by the 

Department of Basic Education as a short-
term solution due to the unreliability 
of water, it was recommended that an 
upgrade to the municipal water reticula-
tion and the provision of potable water 
to these schools must be considered as a 
long-term and permanent solution. Hence 
the top structures for the new facilities 
were designed such that they can be con-
verted into a waterborne system without 
much effort and cost.

The existing non-conforming scholar 
toilets were abolished. The project 
covered 49 schools within the eThekwini 
and Ilembe municipalities, affecting more 
than 30 000 pupils. In the process over 
1 000 local residents received direct jobs 
and more than 600 were empowered with 
technical skills.

During handover of the respective 
facilities in each school, the school 
governing body was educated on the 
importance of maintaining the new ablu-
tion facilities and protecting them against 
vandalism. A caretaker has also been 
appointed at each school to make sure 
that the ablution blocks remain clean and 
functional. 
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Provision of Water and Sanitation 
Services to Human Settlements within 
eThekwini Municipality (Phase 3)
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KEY PLAYERS

Client: eThekwini Municipality Water and Sanitation Department
Project Team: MMK Group (Pty) Ltd (consulting engineers), 

Amaqakala Construction, Amangongoma Amahle Trading

Surveys revealed conditions that infringe 
on basic human rights

The upgrade provided 
employment and training 

opportunities to local residents

The completed new ablution facilities
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INTRODUCTION
The Waste Management Flagship 
Programme aims at reducing greenhouse 
gas (GHG) emissions within the frame-
work of an integrated waste management 
system, focusing on diverting municipal 
solid waste away from landfills and subse-
quently reducing GHG emissions.

Innovation, training and capacity 
building of officials and stakeholders 
involved in the project at all levels of 
government, was a key requirement of the 
client. The project approach focused on 
co-creation and joint decision-making, 
knowledge transfer and upskilling, and 
interactive on-site training.

This is a flagship project by the 
Department of Environmental Affairs 
(DEA) and the German Federal Enterprise 
for International Cooperation (GIZ), and 
follows on Phase 1 of the Diversion of 
municipal solid waste away from landfills 
in six municipalities in South Africa. 
In Phase 1, JG Afrika, Resources and 
Waste Advisory Group (RWA UK) and 
Pegasys Capital developed a blueprint for 
mitigating the release of GHG emissions, 
including methane. It will eventually be 
introduced to municipal waste manage-
ment over a large part of South Africa.

The team helped six local munici-
palities adopt strategies geared towards 
diverting organic waste from their landfill 
sites and making a noticeable impact 
on emission reduction. It involved the 
coordination of a multidisciplinary team 
which included four local sub-consultants 
and one international partner.

The objective was to review existing in-
formation, undertake waste characterisa-
tion and barrier analyses, identify prelimi-
nary interventions, formulate strategies 
based on scenarios, consider legislative 
recommendations, develop project 
funding and business and implementation 
plans, and ensure knowledge transfer and 
capacity building among municipalities 
and national government.

MAIN TASKS
The main tasks were municipal solid waste 
system assessment, data collection, genera-
tion and management assessment using 
innovative SWM SIM cards, enhancement 
of MSW purpose-built software tools, a 
waste assessment and characterisation 
study (WACS), GHG emission assessment 
of the waste system, and engagement with, 
training of and skills transfer to municipal 
and national government officials.

APPROACH
For each decision-making engagement, of-
ficials from the respective municipalities 
were directly involved. This co-creative 
and interactive approach provided valu-
able skills transfer between officials and 

the project team, while ensuring local ap-
plicability and community consideration.

Innovative tools were enhanced and 
developed from those conceptualised 
during the first phase of the project. 
Relationships were fostered during a 
number of stakeholder engagements.

The team was challenged to find in-
novative ways of improving efficiencies, 
enhancing understanding, and promoting 
community and stakeholder inclusion and 
knowledge transfer.

A joint decision-making approach 
was adopted, while the project consult-
ants facilitated and gave technical input. 
Knowledge transfer and upskilling took 
the form of a toolkit which was shared 
with the officials.

Two key on-site training opportunities 
were identified where councillors, officials 
and team members had the opportunity to 
share experiences and knowledge of waste.

THE CLIMATE CHANGE 
FLAGSHIP PROGRAMME
The DEA’s implementation of the waste 
management near-term priority climate 
change flagship programme includes iden-
tifying areas for strategic interventions that 
advance the objectives of both the National 
Climate Change Response Policy and the 
National Waste Management Strategy. 
Furthermore, the programme contributes 
to the achievement of South Africa’s NDCs 
(Nationally Determined Contributions), i.e. 
the Paris Agreement obligations. 
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Climate Support Programme: Scaling up 
the Waste Management Flagship Programme − 
Diversion of Waste from Landfills Phase 2
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Client: Department of Environmental Affairs (DEA) 
German Federal Enterprise for International Cooperation (GIZ)

Project Team: JG Afrika, Pegasys Capital, RWA

1  The WACS (waste assessment and 
characterisation study) team at work

2  Site visits assisted in helping the officials 
of local municipalities adopt strategies 
geared towards diverting organic waste 
away from their landfill sites
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SUMMARY
Located in the remote Orientale 
north-east province of the Democratic 
Republic of Congo, the 11 MW Azambi 
Hydropower Project (HPP) was developed 
to support the increasing power demands 
of Kibali Gold Mine, one of the largest 
gold-mining operations in Africa. The 
HPP now produces approximately 
64 GWh of renewable, reliable electricity 
each year, reducing the mine’s overall 
energy cost by approximately 75% and a 
saving equivalent to US$19.2 million per 
year on its reliance on diesel fuel. In addi-
tion to local procurement and facilitating 
skills transfer, a portion from the mine’s 
power grid capacity is provided free to 
local communities. This will ultimately 
become a legacy asset for these communi-
ties once the mine has reached its end 
of life.

Local communities were consulted for 
the design of infrastructure affecting their 

communities to ensure a positive legacy, 
fostering trust and confidence, as well as 
promoting community safety.

QUALITY OF ENGINEERING DESIGN
The site for the Azambi HPP was 
particularly isolated – a nomadic and 
rural setting, with mainly dirt road or 
cattle track access. Dense vegetation 
and a requirement to develop the 
hydropower works on the opposite 
bank of the Kibali River implied that 
the site was near inaccessible and in 
unexplored terrain.

From concept stage, engineering 
designs were required to follow a 
qualitatively balanced approach, with 
structural components tailored to suit the 
available topography, using materials that 
were immediately available in the area, 
all achieved while maintaining sound 
international design and best-practice 
quality standards.

The waterway system had to be 
engineered to achieve rated head and flow 
conditions for the particular turbine and 
generator units that had already been 
purchased, within an unexplored project 
site. This is a constraint from a design 
perspective and is typically a retrospective 
approach to a greenfield hydropower sta-
tion development.

Nevertheless, a dedicated options 
assessment was done. The topography 
and availability of local construction 
materials were studied. The option of 
constructing another large dam and 
integrated hydropower works was con-
sidered, but was soon eliminated on the 
basis of risk and cost, deviating from the 
recently completed Ambarau HPP design 
approach.

Instead, a small diversion weir and 
canal system proved to be the most eco-
nomical, low-risk option for implementing 
the Azambi HPP.

Azambi Hydropower Project – 
Democratic Republic of Congo

WINNEr
International Category

KEY PLAYERS

Client: Barrick Gold Corporation
Project Team: Kibali Gold Mine, Knight Piésold Consulting, 

Inter Oriental Builders (IOB) (construction), Traminco 
(construction), Top Engineering Services (TES) (construction)

Aerial view of the whole 
Azambi Hydropower Project
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INGENUITY, ORIGINALITY 
AND INNOVATION
Numerous key innovations were incorpo-
rated into the project components.

The overall project concept was opti-
mised to deliver low-impact, continuous 
power by run-of-river operation, utilising 
local materials, labour and contractors. 
This included optimising the location 
of the diversion weir in order to reduce 
its height and cost, and to allow for the 
construction of a rubble masonry concrete 
(RMC) dam that would promote labour-
intensive construction, which implied 
local training, community involvement 
and employment.

The intake structure was designed 
to facilitate bed load sediment removal 
by including a forebay sediment trap 
and vortex de-sander to provide both 
continuous sediment removal down-
stream of the trash rack and a guaranteed 
continuous ecological flow release.

The headworks were positioned on the 
left bank of the river, which has gentler 
topography and a westerly river curvature, 
resulting in a shorter length of the power 
canal to attain the required head drop for 
the turbine rated conditions.

The 185 m long RMC diversion weir 
with adjacent radial gate allows large 
flood discharge capacity. The RMC weir 
construction was selected for its low 
cost and to allow unskilled labour to be 
trained and work on the project.

The 1.1 km long power canal with 
emergency spillway was designed for the 
required flow capacity and positioned on 
the topography so that it did not require 
additional canal lining, thereby reducing 

costs and promoting the use of local 
materials. A surface powerhouse was 
configured for the two horizontal-axis pit 
Kaplan-type turbine-generator units.

Overall optimisation of the project 
increased the project’s initial average an-
nual energy estimation by approximately 
5.3 GWh/year.

RIVER DIVERSION APPROACH
Diversion phasing had to be viewed in 
tandem with the envisaged construction 
programme, as delay in the assumed com-
mencement date for construction could 
endanger, or cause undue delay in, the 
completion of the works.

The river diversion philosophy 
comprised two stages of construction. 
For Stage 1, a temporary embankment 
was constructed from the left bank of 
the river, upstream of the intake works, 
with its axis aligned to traverse over the 
exposed island section, before wrapping 
back downstream of the concrete intake 
structure. In this way the river was 
maintained in its natural channel right of 
the island, allowing for dewatering and 
construction of the entire hydropower 
works and the first 90 m of the permanent 
diversion weir.

For Stage 2, an essentially mirrored cof-
ferdam arrangement was applied, whereby 
the first-stage embankment was decon-
structed, while a second embankment was 
initiated from the right bank of the river, 
aligned to abut against the completed por-
tion of the permanent weir and terminating 
on a reinforced concrete crest splitter wall. 
During Stage 2, under normal river flows, 
water was diverted leftwards into the intake 

structure and back to the river through the 
two 6 m wide by 4 m high sluice and scour 
radial gates. Water could also be conveyed 
into the power canal, allowing turbine 
commissioning in the powerhouse to ad-
vance concurrently with the construction 
of the remaining portion of the permanent 
RMC diversion weir.

Additional flood discharge capacity 
was afforded during periods of high flow 
over the first circa 90 m of spillway sec-
tion of the permanent weir, constructed as 
part of the Stage 1 works.

POWER CANAL AND POWERHOUSE
In order to convey the design flow 
of 106 m³/s, a large power canal was 
required. To limit capital expenditure, 
Kibali selected an unlined canal option, 
with periodic maintenance requirements, 
consisting of an excavated canal with 
a 28 m base width and sides sloped at 
2H:1V. Under the design flow conditions, 
a normal flow depth of 2.5 m is antici-
pated, with an average velocity of 1.5 m/s.

The canal was aligned to follow the 
contour so that the top of the section 
is maintained level during at-rest 
 conditions. In order to prevent erosion 
along the base, the canal depth was taken 
to the assumed bedrock elevation, based 
on the geotechnical investigations, which 
provided sound founding conditions 
over most of the canal’s length. This 
resulted in controlled blasting having to 
be undertaken to achieve line and level, 
but the excavated rock was reused where 
possible for riprap slope protection, 
access road rehabilitation and RMC 
stone plums.

Intake and spillage over 
Stage 1 RMC diversion weir



An emergency overflow spillway was 
also constructed on the canal to spill 
excess water in a controlled manner 
during flood events or unit shutdowns. 
The spillway has the capacity to spill 125% 
of the design flow of the plant, and be-
cause the waterway system remains full, 
start-up time of the units is significantly 
reduced. The power canal terminates in a 
forebay downstream which is integrated 
with the reinforced concrete powerhouse.

The short water conveyance within the 
powerhouse consists of hydraulically shaped 
twin structural concrete portals, directing 
water around the pit generators, and into 
circular openings feeding the twin turbines. 
The tailrace was designed to maintain the 
required submergence on the Kaplan tur-
bines and return water to the Kibali River.

The design and configuration of the 
powerhouse had to accommodate the 
 already purchased turbine generator 
units. Special formwork for the draft 
tubes at Ambarau also had to be reused 
and many of the fundamental design deci-
sions that had been adopted at Ambarau 
had to be retained.

Based on the geotechnical investiga-
tions, the powerhouse was relocated 
further downstream where there were 
superior founding conditions, and an ad-
ditional 1.85 m of static head was gained.

The powerhouse substructure was 
sunk into sound bedrock, approximately 
170 m from the Kibali River. The tailrace 
was extended to the river and a plug sec-
tion was constructed to provide a flood 
protection barrier.

The excavation was achieved by preci-
sion blasting, consisting of a vertical pre-split 
and cushion-blasting approach, and the ex-
cavated rock face later doubled as the outer 
form for the reinforced concrete structure.

SITE ACCESS ROADS AND BRIDGES
To avoid community disturbance due 
to driving through the local village with 
heavy construction equipment, a new 
bypass road was constructed, which also 
followed the alignment of the new 66 kV 
transmission line to the main substation.

This provided road access for con-
struction right-of-way and long-term 
maintenance of the transmission line. A 
permanent bridge over the Kibali River 
was required to reach the works and this 
formed a critical-path activity to allow 
construction to begin at the time. With the 
wet season approaching, a narrow section 

of the river was identified and reinforced 
concrete abutments were constructed on 
either side of the river bank. A single-span, 
36 m long weathering steel girder bridge 
with 80 t capacity was ordered and fully 
assembled on the right bank, before being 
lifted into position with the mine’s 300 t 
mobile crane. The bridge construction 
was expedited and commissioned within a 
week before the wet season arrived.

AESTHETICS OF ENGINEERING ELEMENTS
Considerable attention was paid to deliv-
ering a low-impact, durable yet appealing 
hydropower scheme that would blend 
seamlessly with the environment over 
long-term operation. The use of RMC 
provided a dam-building technology with 
an ancient feel and, with the dense vegeta-
tion quickly re-establishing around the 
embedded civil structures, Azambi HPP is 
well integrated into its surroundings.

MEETING THE CLIENT’S 
DEADLINES FOR COMPLETION
The organisational structure for design 
and implementation was executed from 
both Knight Piésold Vancouver and 
Knight Piésold South Africa simulta-
neously. By taking advantage of the 
10-hour time zone difference and using a 

dedicated cloud-based server and a col-
laborative approach, Knight Piésold fully 
utilised each day to develop the design 
continuously for a fast-tracked result.

This approach equipped the team with 
the local knowledge and the global exper-
tise to support the successful completion 
of each part of the project on time and 
within budget.

SOCIAL IMPACT OF THE PROJECT
The Azambi Hydropower Scheme became 
the first hydropower station on Kibali 
Gold Mine that was awarded exclusively 
to Congolese construction enterprises, 
with the main role-players being Inter 
Oriental Builders (IOB), Traminco 
and Top Engineering Services (TES). 
None of these contractors had former 
experience in hydropower construc-
tion. Construction methodologies and 
related materials-procurement activities 
necessitated careful planning, and it was 
necessary to coordinate the work of the 
local contractors throughout construction 
implementation.

In the end, all parties worked together 
to overcome the obstacles and exchange 
knowledge to the benefit of the project, in 
order to ensure successful implementation 
as a shared responsibility. 

Powerhouse – upstream view of headrace and back of wall P1

Powerhouse viewed from downstream left bank
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INTRODUCTION
The client, who is doing major upgrades and 
additions to an estate in Somerset in the 
United Kingdom, decided to add an elevated 
woodland walkway in a pristine stretch of 
forest. Having seen the beauty and success 
of the Kirstenbosch Boomslang Walkway, he 
commissioned the same South African team 
(Mark Thomas Architects and Henry Fagan 
& Partners Consulting Structural Engineers) 
to carry out this project in the UK. The steel 
and timber structure was carefully crafted 

to blend into the natural forest environment. 
The 130 m long delicate walkway on slender 
columns and elegant tripod legs opened 
to the public in August 2019. This project 
will showcase to the UK and the world the 
quality and stature of consulting structural 
engineering in South Africa, where the 
entire design was done.

PROJECT DESCRIPTION
A comprehensive and very accurate 
3-D cloud survey of all the trees and 
their branches in the forest was done so 
that the route of the walkway could be 
designed to meander through the wood 
without a single tree being affected.

The entire detailed design was 
completed in Cape Town, including a 
comprehensive finite element analysis. 
Prokon Services gave the best tender for 
the manufacture of the steelwork. For 
projects with a complex undulating shape 
such as this it is extremely important that 
a very accurate and complete 3-D model 
be created by the steel manufacturer on a 
programme such as X-steel/Tekla before 
fabrication begins.

Since disturbance of the tree roots had 
to be kept to a minimum, conventional 
concrete bases were not an option. The 
structure is therefore supported on steel 
piles driven into the ground, with positions 
carefully chosen to avoid the tree roots. 
Each column is fixed onto a tripod, with its 
three ends each supported on a pile.

COLLABORATION
The architect and structural engineer 
worked closely together to sculpt all 
the details of the walkway deck and 
its supporting structure to ensure that 
every component is minimalist, tidy and 
aesthetically optimised.

Fabrication of the entire walkway and 
all the columns by Prokon Services in Cape 
Town before being shipped to the UK led 
to a considerable saving for the client. A 

UK steel contractor fabricated the tripods 
that support the columns, and erected 
the steelwork, which required close col-
laboration between the Cape Town and UK 
consultants and contractors.

CONCLUSION
The Viper Elevated Walkway in Somerset 
is an excellent example of how a sensitive 
approach to the delicate conditions on 
site, and creativity and diligence during 
the design and construction processes, 
can create something of amazing and 
enduring beauty. The facility is bound to 
provide endless pleasure to many people 
for a long time to come, with predicted 
visitor numbers of up to 1 500 people 
per day. A proud accomplishment is that 
the design of the entire project, from the 
sculpting of all its shapes and details to 
the rigorous analysis and design, was done 
entirely in South Africa. 
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Viper Elevated Woodland 
Walkway – United Kingdom
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Client: Koos Bekker – for Emily Estate (UK) Limited
Project Team: Henry Fagan & Partners Consulting 

Structural Engineers, Mark Thomas Architects, 
Beard Construction, HG Holliday (Pty) Ltd (timber work), 
Prokon Services (steelwork contractor South Africa), 
MJ Patch and Company (steelwork contractor UK)

The Viper Elevated Woodland Walkway, a steel 
and timber structure, was carefully crafted to 
blend into the natural forest environment

The design of the entire project, from the 
sculpting of all its shapes and details to 
the rigorous analysis and design, was done 
entirely in South Africa



PROJECT DESCRIPTION
Khoemacau Mine has been developing 
its coal mining project in north-west 
Botswana since 2012. It took more than 
six years to complete its permitting 
and land access agreements, secure the 
required power and water, and carry out 
advanced engineering, procurement and 
mobilisation to ready it in 2018 for full 
construction release of its Starter Project, 
Zone 5. The first phase of the project 
alone is worth over US$400 million and, 
once completed, the mine is expected 
to create employment for more than 
900 people.

The project site comprises a 4 000 km2 
land package on which Aspire Consulting 
(Pty) Ltd as a sub-consultant to Fluor 
SA (Pty) Ltd carried out the civil en-
gineering design and drawings for the 
future mining facilities, which include the 
following amenities:

 Q A 30 km haul road and 45 km access 
road with associated stormwater 
discharge facilities

 Q Three massive 67 000 m2 box cuts 
varying between 36 and 50 m deep, 

including the design of the stormwater 
drainage system

 Q A 13 000 m2 mine water dam treat-
ment facility

 Q The 100 000 m2 Zone 5 infrastructure 
park platform area and associated 
roads, including the architectural and 
structural works. The total facility space 
amounts to over 6 500 m2 in plan area.

PROJECT INSIGHTS
The design and documentation stage of 
the project took just less than 18 months 
to complete, and Aspire Consulting en-
sured that all designs and drawings have 
been kept to the highest standards.

The team worked closely with the geo-
technical and metallurgical experts from 
Botswana to carefully plan the exact posi-
tions and depths of the box cuts required 
to gain access to the copper belt that is to 
be mined. Given the size of these mega-
facilities, extreme care had to be taken in 
the design phase to get the most accurate 
estimate possible of the bulk earthwork 
quantities required. The consultant went 
as far as to set up offices within Fluor SA to 

ensure effective communication between 
all parties involved in the project.

The design of the 30 km long haul and 
45 km long access roads to the box cuts 
and main facilities posed a significant 
design challenge, as the terrain was undu-
lating and stormwater management was 
complicated. The major infrastructure 
park platform alone was over 10 ha in size, 
and the design of the civil infrastructure 
required to service more than 6 500 m2 of 
mine operating facilities was a project on 
its own.

The more than 270 drawings delivered 
were all designed and checked by three 
professional engineers locally and inter-
nationally. The project is currently under 
construction. 

PP S-SA I CE  2019 NAT I O NA L  AWA R DS
C AT EG O RY:  I N T ER NAT I O NA L

Khoemacau Copper Mine 
Project – Botswana

fINAlISt
International Category

KEY PLAYERS

Client: Khoemacau Copper Mine, Botswana
Project Team: Aspire Consulting Engineers (Pty) Ltd 

as sub-consultant to Fluor SA (Pty) Ltd
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Centre box cut, Khoemacau Copper Mine – erosion 
protection and starting with rock anchor installation
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SAICE Individual Awards
In the SAICE Individual 
Awards sub-category a 

number of awards were 
made by the Institution 

under the headings 
listed below, and 

presented to the winners 
by SAICE President 

Brian Downie.

 Q Division and Branch of 
the Year

 Q Student Chapter of the 
Year

 Q Engineer and Young 
Engineer of the Year

 Q Technologist of the Year
 Q Most Supportive 

Advertiser of the Year

Division of the year: Environmental Engineering Division

Debbie Besseling (left) and Salona Moodley received the award on 
behalf of the Division

Student Chapter of the year: university of the Witwatersrand

The delighted group of Wits students with SAICE President Brian Downie

Branch of the year: Durban Branch

Nathen Moonsamy (left) and Josh Padayachee received the award from 
SAICE President Brian Downie on behalf of the Branch
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Engineer of the year:  
Kibiti Ntshumaelo Pr Eng

Kibiti is the Managing Director of Lekwa 
Consulting Engineers, which has been 
entrusted by government to deliver on 
massive human settlement developments and 
related infrastructure. Kibiti graduated from 
the University of the Witwatersrand in 1997, 
joined Spoornet in 1999 and worked himself 
up to the position of Infrastructure Manager 
responsible for the oversight of three depots, 
with an operational budget of R420 million. 
He joined Lekwa in 2006, where he is currently 
particularly involved in business development 
and stakeholder management. He also 
mentors young engineers and takes a keen 
interest in their development.

young Engineer of the year (Joint Winner): 
 Bobby Jarratt Pr Eng

Bobby, an Associate at JG Afrika, was the 
design review engineer of the 200 m tall 
!Khi Solar Tower in Upington, and was also 
a key member of the team that received a 
Commendation in Technical Excellence at 
the 2017 SAICE National Awards for the Kloof 
145 project. Currently he oversees the work of 
other engineers and manages several clients 
and contracts. True to his inspiring nature 
and his passion for and belief in engineering, 
he also mentors candidate engineers and 
has been active in helping to develop JG 
Afrika’s PEER programme, which focuses 
on accelerating the development of young 
engineers to professional registration.

young Engineer of the year (Joint Winner): 
Jeshika ramchund Pr Eng

Jeshika, Lead Engineer in the Developments Division at 
Bosch Projects, has 11 years’ experience in the planning, 
design and implementation of water and sanitation 
infrastructure projects. She was selected as one of the 
Mail & Guardian’s 200 Young South Africans to watch 
in 2018 and was also the winner of the South African 
Professional Services Awards in 2019 in the category 
Engineering Young Professional. She continues 
to enhance the role of young professionals in the 
consulting engineering space.

technologist of the year:  
richard Emery Pr tech Eng

Richard, Executive Associate at JG Afrika, is 
working towards a paradigm shift where 
waste is viewed as a resource. His approach 
manifests in solutions such as turning 
historic landfills into operational solid waste 
management facilities. He assists communities 
and municipalities to align and manage 
their ‘waste’, and recently co-edited the 
Waste Revolution Handbook for the National 
Council for IWMSA. He has received various 
waste management awards, and is active in 
mentoring young engineers and technologists 
at JG Afrika, where his willingness to guide 
and grow them in their development is 
highly appreciated.

Most Supportive Advertiser of the year runner-up: reinforced Earth, represented by 
Donovan Jackson (left) and Wilhelm Strydom  
(the winner was AfriSam who unfortunately could not attend the event)

These awards are made annually to recognise the continued and loyal support of SAICE’s 
magazine advertisers 
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SIKA INVOLVED IN RENOVATION OF DURBAN POINT PROMENADE
Durbanites are in for a treat with the 
multi-billion rand renovation of the 
Durban Point Waterfront.

Durban Point Waterfront Development 
appointed Stefanutti Stocks as the main 
contractor, and Nako-Illiso Engineers 
specified Sika’s range to be used in Phase 1 
of the development, namely the renovation 
of the Durban Point Promenade, which 
will extend the existing Promenade from 
the Umgeni River mouth to the harbour 
entrance at North Pier. The Durban Point 
Promenade includes the existing effluent 
trench and two levels of the Point Water 
Clubs below, with the actual Promenade 
walkway and amphitheatre above.

The Point Promenade was designed 
with a suspended ground floor slab, with 
ground beams supported on CFA piles, pile 
caps and associated connections. Should a 
massive storm surge breach the high-tide 
mark, the foundations, together with a 
sheet pile wall, would ensure the structure 
remains intact. To mimic the waves 
caressing the shoreline, the cantilever on 
the sea-facing side of the Promenade was 
designed with lines and curves.

On the lower club and Promenade 
level Sika Antisol E curing compound was 
used to cure the concrete, while Separol 
GU ZA shutter release oil was used on all 
the steel formwork, which form part of 
the columns on the Promenade and lower 
club level that support the upper deck.

All the walls and façades on the lower 
club level were primed and sealed with Sika 

Primer-3N and Sikaflex Construction. For 
the construction and expansion joints in the 
effluent trench and lower club and prom-
enade level Sika’s closed cell polyethylene 
backing cord was used as a joint former, 
followed by Sika Primer-3N as a joint primer 
to the face of the joints. Given the impor-
tance of the joints and the requirement for 
a total waterproof seal, Sikaflex Pro-3 i-cure 
was specified for this crucial task. The 
Sikadur-31 DW and Combiflex SG bandage 
system was recessed below the Sikaflex 
Pro-3 i-cure as a secondary seal to ensure all 
joints were totally watertight.

On the Promenade level, Sikadur-52 
ZA, which is a low-viscosity crack injec-
tion resin, was used to permanently fill 
all shrinkage cracks in the upper deck 
concrete structure. Sikalastic-152, applied 
together with a glass fibre mesh, ensured a 
watertight barrier over all these shrinkage 
cracks. All stainless steel handrails along 
the Promenade were anchored using 
SikaGrout-212.

In addition to the wide range of 
products used across the site, SikaTop 
Armatec-110 Epocem bonding primer 
was used with the Sika Monotop range of 
mortars for general defects. To counter 
the possibility of graffiti, and facilitate 
its removal, Sikagard-850 AG, a single 
component anti-graffiti coating, will be 
used on the northern and southern side of 
the Promenade. Sikagard-705 L Silane was 
used as a concrete protection treatment 
on the front face of the structure below 

the cantilever, against the ingress of chlo-
rides from the marine environment.

Steffanutti Stocks completed the pro-
ject – from demolishing existing struc-
tures to completion – in 18 months. The 
team managed to cast 20 000 m2 of con-
crete to suspended slabs in six months – a 
total of 8 600 m3. Sika SA was proud to 
have been chosen as one of the major sup-
pliers for this groundbreaking project.

Info

Romaine Cloete
Sika South Africa
+27 31 792 6500
cloete.romaine@za.sika.com

INNOVATIVE AGGREGATES BY 
LAFARGE HELPED HOSPITAL 
GAIN 5-STAR RATING
When the Emergency Centre at the Karl 
Bremer Hospital in Bellville was completed, 
it broadened the scope of health services 
for the communities in the northern and 
Tygerberg districts. It was also awarded 
5-Star Green Star SA Office v1 Design and 
As Built ratings by the Green Building 
Council of South Africa (GBCSA), in no 
small way thanks to Lafarge.

The award of the main concrete supply 
contract to Lafarge Readymix Concrete 
on the R61 million project proved to be a 
significant contributor to the successful 
achievement of the Green Star rating. With 
an impressive track record in the develop-
ment of lower carbon footprint concrete 
products, Lafarge South Africa is a member 
of the international LafargeHolcim group, a 
world leader in building materials.

The unique ‘green’ feature of the 
Lafarge Readymix offer was the incorpora-
tion of quality Class 1 recycled concrete 
aggregates (RCA) in its concrete mixes – 
the only supplier at that time able to make 
such an offer and demonstrate the value 
of the GBCSA green credit that would 
be achieved. Developed in the Western 
Cape by the company’s Aggregates 
and Readymix business units, recycled 

The construction of the new Point 
Promenade in Durban nearing completion



The 5‑Star Green Star‑rated Karl Bremmer 
Hospital Emergency Centre in Bellville

aggregate is another pioneering sustain-
able development introduction by Lafarge 
in support of the strong trend to green 
building in the local construction industry.

While the bulk of recycled aggregate 
is used as road base material, quality 
RCA offers a range of environmental and 
cost-saving benefits. In today’s world this 
is increasingly important, as construction 
materials are selected after having been 
scrutinised for their ecological impact. 
RCA minimises the disposal of demolition 
concrete waste to landfill, reduces the cost 
of raw materials, saves energy through 
less processing and transportation, and 
conserves natural resources.

In keeping with Lafarge’s holistic 
approach to infrastructure development 
projects, the company not only supplied 
the required 4 612 m3 of ready-mixed 
concrete, incorporating 700 tons of Class 
1 RCA, but it also provided GBCSA certi-
fication documents, a concrete pump and 
concrete testing services.

“In order to introduce another new 
concrete development, we had to convince 
GBCSA and the project’s consulting 
engineers of our ability to maintain com-
pliance with both the structural concrete 
requirements and the green specifica-
tions,” says Lafarge’s Herbert Groenewald, 
Head of Building Marketing.

Lafarge’s teams in the Western Cape 
rose to the challenge and produced an 
excellent RCA product that was the equal 
of, or better than, similar developments by 
the global parent group in other countries.

“The successful achievement of the 
targeted 5-Star Green Star rating reflects 
the good collaboration between all sup-
pliers and stakeholders involved in the 
Karl Bremer Hospital Emergency Centre 
project,” Groenewald concludes. “We are 
proud of the contribution we were able to 
make. It was an example of how at Lafarge 

South Africa we apply our technical re-
sources to developing innovative solutions 
for our customers.”

Info

Thami Nkadimeng
Country Manager: Communications
Lafarge Industries South Africa
+27 11 657 0000/1000
thami.nkadimeng@lafargeholcim.com

WSP AND BRIDGES TO 
PROSPERITY BUILD THIRD 
FOOTBRIDGE IN JOINT 
MISSION IN RWANDA
Volunteers from WSP worked with the 
team from Bridges to Prosperity (B2P) 
in Rwanda to build the Kazo Suspended 
Footbridge over the Sebeya River within 
the Rutsiro Municipality. This is the third 
suspended footbridge that teams from 
WSP and B2P have co-built in Rwandan 
communities this year.

The official opening of the footbridge 
celebrated the greater access to social ser-
vices and economic opportunities that this 
bridge makes possible for the residents of 
the Kazo-Gashihe communities. Residents 
of these communities are engaged in 
agricultural commerce, growing beans, 
potatoes, peas and maize to provide for 
their families. Altogether 3 375 community 
members will be directly affected by the 
construction of the footbridge.

Before the Kazo Suspended Footbridge 
was built, the main method of pedestrian 
transit across the Sebeya River was the use 
of an unstable timber bridge, and it could 
take people two to three hours to travel 

from their homes to the necessary com-
munity amenities (market, school, health 
centre). In addition, crossing the Sebeya 
River over the timber bridge posed many 
risks due to flooding 180 days of the year.

“This reality demonstrates the very 
real difference that the Kazo Suspended 
Footbridge has made and will continue 
to make as it provides safe, year-round 
access to the residents of these communi-
ties,” says Stephanie May, B2P Rwanda 
Programme Manager.

B2P is a US-based non-profit organisa-
tion that partners with local communities 
and foundations to build footbridges that 
connect residents to education, healthcare 
and economic opportunities. Since its 
establishment, B2P has built over 300 
footbridges in 21 countries, serving over 
1 million community members throughout 
the world.

This year B2P and WSP embarked on 
a joint mission to build three footbridges 
within well-deserving isolated communi-
ties across Rwanda. The Kazo Suspended 
Footbridge, which was completed in 
August, follows in the steps of the WSP 
USA team who helped build the Kabere 
Suspended Bridge in May and the Louis 
Berger team who worked on the Karambi 
Suspended Bridge in June.

A team of 10 WSP colleagues from 
the UK, Sweden, Australia, New Zealand 
and the Philippines spent two weeks on 
the ground in Rwanda, collaborating with 
B2P and residents of the Kazo-Gashihe 
communities to build the 58 m long Kazo 
Suspended Footbridge.

Info

Caitlin Hawken
Orange Ink
caitlin@orangeink.co.za
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The WSP team celebrating the inauguration of 
the Kazo Suspended Footbridge in Rwanda
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The South African Government prioritises the development of 
marine resources as a tool for generating economic and social 
benefits for the community. With such a goal identified, the 
management of marine resources is essential in achieving this 
objective. Literature focused on the marine industry states the 
importance of integration and collaboration in marine resource 
management (Kelly et al 2018). These principles can be under-
stood as cooperative governance in the marine industry. In the 
South African case, cooperative governance between the spheres 
of government (national, provincial and local levels) is enforced 
in Chapter 3 of the Constitution. This chapter ultimately calls for 
coordination, alignment and co-management between various 
spheres of government (Republic of South Africa 1996). These 
principles that characterise cooperative governance must thus be 
enforced in marine resource management.

The Local Government Sector Education and Training 
Authority (LGSETA) provides training and skills development to 
local governments around the country. LGSETA commissioned 
research on the role of local government in effective cooperative 
governance in the marine industry in order to identify how 
local government can assist in marine resource development 
with effective cooperative governance. This article discusses 
the main findings of the research conducted and the associated 
recommendations.

OBJECTIVES OF THIS STUDY
The main objective of this research was to recommend ways 
that local government can implement effective cooperative 
governance in marine resource management. The purpose of this 
research was to:

 Q Examine the workings of how local government would develop 
a cooperative governance framework with the Department of 
Agriculture, Forestry and Fisheries (DAFF).

 Q Explore the international best practice on the role of local 
government in the development of effective cooperative gov-
ernance in marine resources.

 Q Understand the strategies used by the countries in the 
Southern African Development Community (SADC) region in 
the promotion of effective marine governance.

 Q Make recommendations on better ways to implement effective 
cooperative governance in the local government sector.

This research focused on the entire marine industry, including all 
aspects of the marine environment in South Africa.

METHODOLOGY
The methodology utilised in researching the objectives mentioned 
above involved a literature review, situational assessment, stake-
holder interviews and a case study evaluation. These sections 
together informed the recommendations provided at the end of 
the report. In more detail, the literature review considered South 
African legislation and policy, providing insight into the status quo 
of marine resource management and cooperative governance in 
South Africa. This section also explored international and South 
African-based academic literature to highlight key points about 
effective cooperative governance in marine resource management.

The following step in the methodology involved a situational 
analysis. Information was gathered through conducting inter-
views with employees of the Department of Agriculture, Forestry 
and Fisheries (DAFF) and additional officials, i.e. employees of 
Provincial Coastal Committees (PCCs), the South African Local 
Government Association (SALGA), Cooperative Governance and 
Traditional Affairs (COGTA), and other industry stakeholders. 

Developing cooperative governance  
in marine resource management 
at local government level
This article (of interest to SAICE’s Marine Engineering Division) is part of a series reporting on research 
commissioned by the Local Government Sector Education Training Authority (LGSETA).

The Local Government Sector Education and 
Training Authority (LGSETA) provides training and 

skills development to local governments around 
the country. LGSETA commissioned research on the 

role of local government in effective cooperative 
governance in the marine industry in order to identify 

how local government can assist in marine resource 
development with effective cooperative governance.

LO C A L  G OV ER N M EN T
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These interviews were essential for gathering information and 
verifying insights identified in the literature review. From these 
interviews and additional desktop research, the current successes 
and challenges of cooperative governance in marine resource 
management were highlighted.

Various case studies were drawn on in the case study evalua-
tion section. This section considered international cases, which 
included developed and developing countries, and two Southern 
African Development Community (SADC) cases. Country cases 
were chosen based on identified criteria. For developed countries, 
these criteria were based on their proximity to the coast and 
significant marine life, availability of information, a similar gov-
erning structure to that of South Africa, and their areas of best 
practice. The developing country case, on the other hand, was 
identified by considering its proximity to the coast and significant 
marine life, availability of information, and their fisheries sector 
in comparison to that of South Africa. Lastly, the SADC country 
cases were distinguished based on their proximity to the coast 
and significant marine life, size of the coastline in comparison 
to South Africa, level of investment in the blue economy in 
comparison to South Africa, and the availability of information. 
Ultimately, this analysis depicted the challenges and critical suc-
cess factors of marine resource management and the cooperative 
governance frameworks utilised.

The research gathered informed various recommendations. 
These recommendations ultimately advise stakeholders on how 
to better enforce cooperative governance between spheres of 
government and additional interested parties in the marine 
industry. They highlight a way in which cooperative governance 
between local government and the DAFF can be enhanced and 
implemented in marine resource management in South Africa.

KEY FINDINGS

Marine legislation and policy environment
The South African legislation and policy landscape for marine-
related industries incorporates aspects of cooperative governance 
in theory. Marine-related responsibilities and functions are 
designated to national, provincial and local governmental depart-
ments, highlighting the need for cooperation and collaboration 
between these spheres. With legislation such as the Integrated 
Coastal Management Act 24 of 2008 (ICMA), the Marine Living 
Resource Act 18 of 1988 (MLRA) and the National Environmental 
Management Act 107 of 1998 (NEMA), cooperative governance 
between local government and national and provincial govern-
ment departments is enforced. The ICMA was of major interest 
in this research, given that it acts as a cooperative governance 
framework for coastal areas (Republic of South Africa 2008).

The ICMA mandates the establishment of a national coastal 
committee (NCC), provincial coastal committees (PCCs), and 
the voluntary establishment of municipal coastal committees 
(MCCs) by coastal municipalities (South African Government 
2008). These committees hold a number of responsibilities and 
are part of the cooperative governance framework for effective 
coastal management. In particular, a key function of the PCC is to 
promote integrated coastal management in the province and the 
coordinated and effective implementation of the ICMA.

Additional legislation and policy calling for principles of coop-
erative governance in marine resource management is apparent 

in South Africa. These documents provide ideas for cooperative 
governance at the national, provincial and local levels.

Identified successes and challenges of cooperative 
governance in marine resource management
In assessing the effectiveness of cooperative governance with 
respect to the marine industry particularly, progress of the 
implementation of the ICM framework was evaluated. It was 
found that in the Western Cape and Northern Cape, cooperative 
governance issues have been dealt with proactively. For example, 
in some cases where lack of capacity and resources have hin-
dered the actions of local municipalities with respect to marine 
resource management, district municipalities have been targeted 
by PCCs for marine management due to their resource and 
capacity advantages. During the interview process, stakeholders 
also indicated that PCC meetings are better attended than MCC 
meetings in general.

Although successes in cooperative governance were identified, 
there are issues that remain in the coastal provinces, such as the 
lack of funding, skills capacity and human resources available to 
local municipalities to conduct marine resource management. 
A further identified issue was the limited involvement of com-
munity and traditional leaders in marine management and more 
importantly coastal fisheries management at a local level. These 
members of society are crucial to the development of the marine 
industry and coastline, as they are directly affected by develop-
ments along this area. With respect to interactions between 
government spheres, stakeholder interviews pointed towards the 
problem that departments work in silos and have weak coordina-
tion and cooperation with one another. For example, stakeholders 
have mentioned issues of misalignment in policy mandates 
between the DAFF and the Department of Environmental Affairs 
(DEA). This exacerbates the issue of implementation in the 
marine environment. Stakeholder interviews indicated that these 
issues mentioned may be alleviated with the use of more effective 
cooperative governance strategies between the different spheres 
of government. Cooperative governance can be used as a mecha-
nism to enhance collaboration and co-management between 
government departments, which ultimately allows for effective 
enforcement of strategies, plans and development policies.

Lessons from case studies
The case studies in this research looked at Australia and Canada 
as developed country cases, Tanzania as the developing country 
case and Namibia and Mozambique as the SADC country 
cases. The developed country cases indicated the importance of 

The ICMA mandates the establishment of a national 
coastal committee (NCC), provincial coastal 
committees (PCCs), and the voluntary establishment 
of municipal coastal committees (MCCs) by coastal 
municipalities (South African Government 2008). 
These committees hold a number of responsibilities 
and are part of the cooperative governance 
framework for effective coastal management.
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involving different stakeholders in the cooperative governance 
framework. It has been noted that even in developed nations, 
where a rich policy environment for cooperative governance may 
exist, issues of implementation may hinder progress in marine 
development. For South Africa, a lesson learned in this case is 
that there is a need for coherent and complementary mandates for 
roles and responsibilities of those involved in cooperative govern-
ance in marine resource management, from local to national level 
of government. This must be done to avoid misalignment among 
government spheres.

The developing country case and SADC case studies high-
lighted the issues experienced in developing countries, such as 
lack of funding and capacity. A lesson learned was that the South 
African government should continue to prioritise cooperative 
governance in marine resource management throughout the 
country. This insight was made, given the negative effect limited 
cooperative governance had on implementing marine resource 
policy in Tanzania, a country that locates all power to conduct 
marine management in the hands of its ministers and president. 
From the Namibian country case it was learned that policy must 
be utilised to solve the various issues experienced in the marine 
resource environment, given the fact that no policies had yet 
been completely developed in this country. Lastly, from the case 
in Mozambique, it was suggested that the South African govern-
ment should build up its institutions to support marine-related 
decisions and furthermore include communities in their decision-
making process. These actions were identified challenges 
in Mozambique.

RECOMMENDATIONS
Given the key findings identified in this research, the following 
recommendations were suggested with respect to the policy 
framework and role-players.

Legislation and policy recommendations
It was found that the legislation and policy for cooperative gov-
ernance in marine resource management in South Africa were, 
on paper, effective and coherent. The policy overview showed the 
significant extent to which principles of cooperative governance 
are prioritised in the field of marine resource management and 
development. The research conducted argued that the major 
issues experienced in terms of cooperative governance in marine 
resource management are concerned with a lack of implementa-
tion of policy and development in the marine industry. That being 
said, it was recommended that the existing policy framework for 
cooperative governance between local government and the DAFF, 
and with additional spheres of government and stakeholders, be 
improved. This is explored in the following sections.

For one, the DEA, which mainly deals with coastal issues and 
the implementation of the ICMA, should consider exploring the 
possibility of amending the ICMA to mandate that coastal mu-
nicipalities establish compulsory MCCs. Currently, this Act states 
that these committees may be formed by coastal municipalities 
on a voluntary basis. This recommendation is made considering 
the advantages that MCCs bring in coastal management and 
in cooperative governance. MCCs bring about further coastal 
development at a local level and provide a localised approach 
to problem-solving. Changing this Act may be a challenge, 
however, as amendments would need to align with acts relating to 

municipal roles and responsibilities (e.g. the Municipal Systems 
Act 32 of 2000) as well as what is stipulated in the South African 
Constitution.

A major issue with cooperative governance in marine resource 
management has been the implementation of policy functions 
and actions. A way to improve implementation may be through 
the establishment of an implementation protocol, which fast-
tracks implementation through roles, responsibilities and actions 
with respect to a specific issue identified. Such a protocol high-
lights the ways in which local government can effect change in 
marine resource management and cooperative governance. This 
is further elaborated on in what follows.

In addition to this, cooperative governance may be enhanced 
through various actions by different role-players. In more detail, 
the following were suggested for different stakeholders:

Department of Agriculture, Forestry and Fisheries
 Q Enhance coordination and collaboration with various depart-

ments and community stakeholders through policy and 
implementation alignment.

 Q Coordination and policy alignment between the DAFF and the 
DEA must be strengthened.

These recommendations are made considering the silo effect in 
government currently experienced with respect to marine-related 
issues.

 Q Further investigate the issue of limited funding for marine-
related developments in local municipalities.

 Q Provide capacity to local governments by establishing ad-
ditional extension officers to consult with local government 
and community members. For example, in the small-scale 
fisheries sector, provide extension services aimed to bridge the 
gap between fishermen and local governments.

 Q Play a facilitating role in educating stakeholders on their 
roles and responsibilities with respect to marine resource 
management.

 Q Investigate the establishment of an implementation protocol 
that directly relays the roles, responsibilities and actions of 
stakeholders concerned with effective cooperative governance 
in marine resource management.

National Department of Environmental Affairs
 Q Coordination and policy alignment between the DAFF and the 

DEA must be strengthened.
 Q Play a facilitating role in educating stakeholders regarding 

their roles and responsibilities with respect to marine resource 
management.

 Q Investigate the establishment of an implementation protocol 
that directly relays the roles, responsibilities and actions of 
stakeholders concerned with effective cooperative governance 
in marine resource management.

Provincial Government
 Q The PCC should consider a more functional approach to 

marine-related issues, seeing that this platform is better at-
tended than municipal coastal committees. Here, ‘functional’ 
refers to an approach that is more efficient and hands-on.

 Q Provincial coastal committees should seek more ways to 
gather or rework financial budgets to allow funding to go 
further than that for which it is currently used.
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Local Government
 Q Promote cooperative governance through local partner-

ships with traditional leaders, communities and private 
organisations. This may enhance marine management and 
development, and can be conducted through the use of local 
extension officers and forums. Cooperative governance 
between these role-players is fundamental to marine and 
coastal management as these actors are directly affected by 
operations within this field.

 Q For local municipalities without MCCs it is recommended 
that this committee be prioritised for establishment, which 
would ultimately promote cooperative governance in ma-
rine resource management.

 Q For local municipalities with already established MCCs, 
it is recommended that engagements between other 
local stakeholders be enhanced, as members of the 
community and traditional leaders have been arguably 
left out of certain decision-making processes regarding 
the coast and fisheries in particular. MCCs must enhance 
engagements with communities, local leaders and 
private organisations to raise awareness about coastal 
management and to raise funds for marine-related issues. 
Furthermore, these committees should play a more 
significant role in marine management and cooperative 
governance.

 Q For local municipalities that are in the process of estab-
lishing a coastal committee, it is recommended that they 
collaborate with district municipalities to receive financial 
and human resources support. It is also recommended that 
officials of this potential committee localise the issues that 
will be dealt with so as to gain additional support from the 
municipality and beneficiaries.

These recommendations are made considering the current 
challenges faced in the South African marine policy environ-
ment and the solutions taken by the different countries inves-
tigated in this research project, as well as recommendations 
provided by stakeholders.
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Course Name Course Dates location CPD Accreditation No Course Presenter Contact

Adjudication and Arbitration: How to 
deal with Challenges to Jurisdiction

4 August 2020 Midrand SAICEcon18/02268/21
Credits: 1 ECSA
SACPCMP/CPD/18/009 
5 hours SACPCMP

Hubert Thompson dawn@saice.org.za
25 August 2020 Cape Town

General Conditions of Contract for 
Construction Works (Simplified Form) 
– First Edition (2018) SGCC (2018)

13 March 2020 Durban
SAICEcon18/02270/21
Credits: 1 ECSA
SACPCMP/CPD/18/030
6 Hours SACPCMP

Benti Czanik cheryl-lee@saice.org.za
17 April 2020 Midrand

15 May 2020 Port Elizabeth

12 June 2020 Cape Town

General Conditions of Subcontract 
for Construction Works – First Edition 
(2018) GCSC 2018

11 May 2020 Midrand
SAICEcon18/02254/21
Credits: 1 ECSA
SACPCMP/CPD/18/032
6 Hours SACPCMP

Benti Czanik dawn@saice.org.za
7 July 2020 Durban

27 July 2020 Cape Town

17 August 2020 Port Elizabeth

 SAICE Suite of General Conditions of 
Contract: GCC 2015, SGCC 2018 and 
GCCSF 2018

20–21  February 2020 Pietermaritzburg

SAICEcon19/02451/22
Credits: 2 ECSA
SACPCMP/CPD/19/016
12 Hours SACPCMP

Benti Czanik dawn@saice.org.za

5–6 March 2020 Midrand

6–7 April 2020 Cape Town

23–24 April 2020 Durban

7–8 May 2020 Bloemfontein

21–22 May 2020 Port Elizabeth

4–5 June 2020 East London

9–10 July 2020 Midrand

23–24 July 2020 Polokwane

6–7 August 2020 Durban

20–21 August 2020 Pretoria

Introduction to the SAICE General 
Conditions of Contract for Construction 
Works Third Edition (2015)

28 February 2020 Bloemfontein

SAICEcon19/02450/22
Credits: 1 ECSA
SACPCMP/CPD/19/017
6 Hours SACPCMP

Benti Czanik cheryl-lee@saice.org.za

3 April 2020 Polokwane

20 April 2020 Cape Town

29 May 2020 Midrand

17 July 2020 Port Elizabeth

14 August 2020 Pietermaritzburg

Project Management of Construction 
Projects

24–25 March 2020 Midrand

SAICEcon18/02375/21
Credits: 2 ECSA Neville Gurry cheryl-lee@saice.org.za

20–21 April 2020 Durban

12–13 May 2020 Cape Town

2–3 June 2020 Nelspruit

28–29 July 2020 Bloemfontein

4–5 August 2020 East London

25–26 August 2020 Port Elizabeth

Structural Steel Design to 
SANS 10162-1-2005

17 March 2020 Cape Town
SAICEstr18/02396/21
Credits: 1 ECSA Greg Parrott cheryl-lee@saice.org.za21 April 2020 Midrand

28 July 2020 Midrand

Reinforced Concrete Design to 
SANS 10100-1-2000

18 March 2020 Cape Town
SAICEstr18/02395/21
Credits: 1 ECSA Greg Parrott cheryl-lee@saice.org.za22 April 2020 Midrand

29 July 2020 Midrand

Practical Geometric Design

22–26 June 2020 Cape Town
SAICEtr19/02561/22 
Credits: 5 ECSA Tom Mckune dawn@saice.org.za28 Sept–2 Oct 2020 Durban

9–13 November 2020 Midrand

Leadership and Project Management 
in Engineering

19–20 August 2020 Cape Town
SAICEbus19/02507/22
Credits: 2 ECSA David Ramsay dawn@saice.org.za9–10 September 2020 Durban

14–15 October 2020 Midrand

Water Law of South Africa
9–10 June 2020 Midrand SAICEwat19/02516/22

Credits: 2 ECSA Hubert Thompson dawn@saice.org.za
7–8 July 2020 Cape Town

SAICE training Calendar 2020
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Course Name Course Dates location CPD Accreditation No Course Presenter Contact

The Legal Process dealing with 
Construction Disputes

7–8 April 2020 Midrand

SAICEcon19/02517/22
Credits: 2 ECSA
SACPCMP/CPD/15/010/RV
12 hours SACPCMP

Hubert Thompson dawn@saice.org.za

21–22 April 2020 Durban

21–22 July 2020 Cape Town

18–19 August 2020 Bloemfontein

6–7 October 2020 East London

20–21 October 2020 Midrand

Earthmoving Equipment, Technology 
and Management for Civil Engineering 
and Infrastructure Projects

28–30 October 2020 Midrand SAICEcon19/02447/22
Credits: 3 ECSA Prof Zvi Borowitsh dawn@saice.org.za

Legal Liability Occupational Health 
and Safety Act (OHSA)

23 March 2020 Midrand

SAICEcon17/02038/20
Credits: 1 ECSA Cecil Townsend Naude dawn@saice.org.za

20 April 2020 Durban

4 May 2020 East London

1 June 2020 Port Elizabeth

6 July 2020 Midrand

17 August 2020 Cape Town

7 September 2020 Bloemfontein

28 September 2020 Polokwane

Construction Regulations from a 
Legal Perspective

24–25 March 2020 Midrand

SAICEcon17/02037/20
Credits: 2 ECSA Cecil Townsend Naude cheryl-lee@saice.org.za

21–22 April 2020 Durban

5–6 May 2020 East London

2–3 June 2020 Port Elizabeth

7–8 July 2020 Midrand

18–19 August 2020 Cape Town

8–9 September 2020 Bloemfontein

29–30 September 2020 Polokwane

Legal Liability Mine Health and 
Safety Act (MHSA) Act 29 of 1996

26–27 March 2020 Midrand

SAICEcon18/02359/21
Credits: 2 ECSA Cecil Townsend Naude dawn@saice.org.za

23–24 April 2020 Durban

7–8 May 2020 East London

4–5 June 2020 Port Elizabeth

9–10 July 2020 Midrand

20–21 August 2020 Cape Town

10–11 September 2020 Bloemfontein

1–2 October 2020 Polokwane

Report Writing for Individuals and 
Teams

12–13 May 2020 Cape Town

SAICEbus19/02456/22
Credits: 2 ECSA Elaine Matchett dawn@saice.org.za

20–21 May 2020 Midrand

8–9 September 2020 Durban

22–23 September 2020 Port Elizabeth

Water Security and Governance TBC SAICEwat19/02412/22
Credits: 2 ECSA Martin van Veelen cheryl-lee@saice.org.za

Equipment Options to reduce 
Hammer Water TBC SAICEwat19/02493/20

Credits: 1 ECSA Peter Telle cheryl-lee@saice.org.za

NEC3 Project Manager Accreditation 
Programme

6–9 April 2020 Midrand SAICEcon19/02464/22
Credits: 4 ECSA

Mile Sofijanic
Andrew Baird
Mahdi Goodarzi

helen@saice.org.za
mile.s@ecs.co.za6–9 October 2020 Midrand

Introduction to the NEC3 family 
and the NEC3 Engineering and 
Construction Contract (ECC3)

20–21 February 2020 Midrand

SAICEcon19/02557/22
Credits: 2 ECSA Mile Sofijanic dawn@saice.org.za

13–14 May 2010 Port Elizabeth

24–25 June 2010 Cape Town

22–23 July 2020 Durban

2–3 September 2020 Midrand

Introduction to the NEC 3 
Professional Services Contracts 
(PSC3 and PSSC3)

15 May 2020 Port Elizabeth

SAICEcon17/02301/20
Credits: 1 ECSA Mile Sofijanic dawn@saice.org.za

26 June 2020 Cape Town

24 July 2020 Durban

4 September 2020 Midrand

SAICE training Calendar 2020



Course Name Course Dates location CPD Accreditation No Course Presenter Contact

Introduction to the NEC4 and the 
ECC4

20–21 May 2020 Cape Town
SAICEcon19/02505/22
Credits: 2 ECSA Mile Sofijanic cheryl-lee@saice.org.za29–30 July 2020 Durban

14–15 September 2020 Midrand

Introduction to the NEC4 PSC4

22 May 2020 Cape Town
SAICEcon19/02522/22
Credits: 1 ECSA Mile Sofijanic cheryl-lee@saice.org.za31 July 2020 Durban

16 September 2020 Midrand

Specification, Inspection and 
Restoration of Reinforced Concrete 
Structures

23–24 April 2020 Midrand CESA-1436-05/2021
Credits: 2 ECSA Bruce Raath cheryl-lee@saice.org.za

Specification and Construction of 
Surfacebeds (Concrete Floors and 
Pavements)

13–14 February 2020 Midrand CESA-1435-05/2021
Credits: 2 ECSA Bruce Raath cheryl-lee@saice.org.za

Basic Design of Reinforced and 
Prestressed Concrete 25–26 June 2020 Midrand CESA-1505-09/2021

Credits: 2 ECSA Bruce Raath cheryl-lee@saice.org.za

Specification for Structural Concrete 
(Concrete for Contractors and 
Consultants)

20–21 August 2020 Midrand CESA-1434-05/2021
Credits: 2 ECSA Bruce Raath cheryl-lee@saice.org.za

Strategies for Surviving and Growing 
in Uncertain Times

26–28 February 2020 Midrand SAICEbus19/02559/22
Credits: 3 ECSA Dr Raj Raina cheryl-lee@saice.org.za

16–18 March 2020 Midrand

SAICE / Candidate Academy
Getting Acquainted with Basic Contract 
Administration and Quality Control 28–29 July 2020 Midrand

CESA-1574-04/2022
Credits: 2 ECSA

Theuns Eloff lizelle@ally.co.za
dawn@saice.org.za

Getting Acquainted with General 
Conditions of Contract (GCC2015)

10–11 February 2020 Durban

CESA-1575-04/2022
Credits: 2 ECSA

Theuns Eloff lizelle@ally.co.za
dawn@saice.org.za

9–10 March 2020 Polokwane

25–26 May 2020 Midrand

24–25 August 2020 East London

19–20 October 2020 Durban

Getting Acquainted with 
Geosynthetics in Soil Reinforcement

1–2 April 2020 Midrand SAICEgeo18/02216/21
Credits: 2 ECSA
SACNASP 2017-0035-
000046
Credits: 2 SACNASP

Edoardo Zannoni lizelle@ally.co.za
dawn@saice.org.za14–15 July 2020 Durban

13–14 October 2020 Cape Town

Getting Acquainted with Road 
Construction and Maintenance

8–9 June 2020 Midrand
CESA-1576-04/2022
Credits: 2 ECSA Theuns Eloff lizelle@ally.co.za

dawn@saice.org.za3–4 August 2020 Bloemfontein

16–17 November 2020 Durban

Getting Acquainted with Sewer 
Design

17–18 March 2020 East London

CESA-1577-04/2022 
Credits: 2 ECSA

Peter Coetzee

lizelle@ally.co.za
dawn@saice.org.za

1–2 June 2020 Midrand

Andrew Brodie

27–28 July 2020 Port Elizabeth

2–3 September 2020 Durban

7–8 October 2020 Bloemfontein

4–5 November 2020 Cape Town

Getting Acquainted with Water 
Resource Management

12–13 May 2020 Midrand
SAICEwat18/02328/21
Credits: 2 ECSA Stephen Mallory lizelle@ally.co.za

dawn@saice.org.za10–11 June 2020 Cape Town

26–27 August 2020 Durban

Planning, Scheduling and 
Construction Programming

4–5 May 2020 Midrand
TBA
Credits: 2 ECSA Theuns Eloff lizelle@ally.co.za

dawn@saice.org.za6–7 July 2020 Durban

2–3 November 2020 Midrand

Pressure Pipeline and Pump Station 
Design and Specification – a Practical 
Overview

13–14 February 2020 Port Elizabeth

CESA-1578-04/2022
Credits: 2 ECSA Dup van Renen lizelle@ally.co.za

dawn@saice.org.za

16–17 April 2020 Midrand

14–15 July 2020 Durban

21–22 September 2020 Cape Town

SAICE training Calendar 2020
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Course Name Course Dates location CPD Accreditation No Course Presenter Contact

Road to Registration for Candidate 
Engineers, Technologist and 
Technicians

11 March 2020 Midrand

CESA-1579-04/2022
Credits: 1 ECSA

Allyson Lawless

lizelle@ally.co.za
dawn@saice.org.za

17 March 2020 Cape Town Stewart Gibson

23 April 2020 Polokwane Stewart Gibson

2 June 2020 Durban Allyson Lawless

9 June 2020 Port Elizabeth Stewart Gibson

8 July 2020 Midrand Allyson Lawless

22 July 2020 East London Stewart Gibson

9 September 2020 Cape Town Allyson Lawless

Road to Registration for Mature 
Engineers, Technologist and 
Technicians

26 February 2020 Johannesburg

CESA-1641-10/2022
Credits: 1 ECSA Stewart Gibson lizelle@ally.co.za

dawn@saice.org.za

2 April 2020 Durban

17 September 2020 Durban

1 October 2020 Midrand

24 November 2020 Cape Town

Road to Registration for Mentors, 
Supervisors and HR Practitioners

18 May 2020 Midrand CESA-1580-04/2022
Credits: 1 ECSA Allyson Lawless lizelle@ally.co.za

dawn@saice.org.za8 September 2020 Cape Town

In‑house courses are available. To arrange, please contact:  
Cheryl‑Lee Williams (cheryl‑lee@saice.org.za) or Dawn Hermanus (dawn@saice.org.za) on 011 805 5947.

For SAICE‑hosted Candidate Academy in‑house courses, please contact: 
Dawn Hermanus (dawn@saice.org.za) on 011 805 5947 or Lizélle du Preez (lizelle@ally.co.za) on 011 476 4100.

SAICE / Candidate Academy

Engineering beyond 
conventional 
thinking
At .kce, we don’t have clients - we only have close 
partnerships and good relationships. We carefully 
utilise our expertise and skilled design team to 
come up with tailor-made solutions for your 
business, ensuring we always solve any 
engineering challenges in the most 
cost-effective way. 

For more info:

 +27 (11) 805-5560/1/2

 info@kce.co.za
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storage bunkers, reclaim tunnels, reservoirs…

An upgraded section of the historic  
Cogmanskloof Pass, which was  
originally designed by Thomas Bain 
in the mid 1870s, runs through 
the Langeberg Mountains of the 
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Reinforced Earth® retaining structures
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Earth TerraTrel® retaining walls with 
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improved experience for road users 
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