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ONE GOOD DECISION CAN 
KEEP YOU SAFE.
Some pedestrians risk their lives by crossing busy highways. This is unsafe and puts other road users 
in danger. SANRAL has erected pedestrian bridges to make it easier for you to cross the highway. 
Walking to a bridge may take a bit longer, but it could be the difference between life and death. 
Just one good decision is all it takes to keep us all safe on our roads.
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In both disasters mentioned above, and many others, it is often 
members of SAICE who go and investigate, design repairs, and 
avoid further risks. I had the privilege of visiting some affected 

sites in KwaZulu-Natal, where further damage to one of the apart-
ment blocks was avoided by cantilever placements in the basement, 
and stabilisation of the sandy slopes behind the building was 
ongoing (see Figure 1). Regarding the tailings dam in Jagersfontein 
in the Free State, SAICE members were called to the scene within 
24 hours, which is a testament to their skills and commitment.

A HOME FOR CIVIL ENGINEERING PROFESSIONALS 
Networking is one of the great opportunities that SAICE provides. 
For me personally, it would have been much more difficult to 
establish myself after abandoning my career in Europe to pursue 
a new one in South Africa without it. A month after arriving in 
this country I attended the Snape Memorial Lecture where the 
theme was transport. I am so grateful to the late Prof. De Kock 
for taking me along to the lecture and introducing me to this 
wonderful institution. 

As an honorary member of the SAICE Young Members 
WhatsApp group, I can attest that networking and knowledge 
sharing is still alive and kicking. The support for the great 
achievements of individuals, the freedom to ask for help with 
problems, and the sharing of job opportunities that I witness is 
fantastic. And the newly named Future Leaders Panel active on 
the group adds various other activities while making time to con-
nect at various in-person social events.

Having been an active member of one of SAICE’s branches for 
over 20 years I know the amazing work done locally, from monthly 
branch meetings and local bridge building and water competitions 
to industry and government liaison. But visiting all the SAICE 
branches this year, I have been exposed to so much more. 

The amount of fundraising towards good causes in some 
branches is truly magnificent. In one current initiative, the Durban 
Branch and National Office are collaborating to distribute scientific 
calculators to grade 10 learners (going into grade 11). The branch 
spearheading this has also reached out to other branches to join the 
initiative, further expanding its reach. Furthermore, the branch has 
‘adopted’ a dormant branch to make sure that the scholars in that 
province are not left out. To all involved, thank you! And a big thank 
you to the branch members and teachers involved in the initiative 
to provide Saturday maths lessons in the Free State – and creating a 
pipeline of civil engineering professionals as we speak.  

2022 INFRASTRUCTURE REPORT CARD
As 2022 is the year for the fourth Infrastructure Report Card (IRC), 
many divisions have stepped up to the plate, summarising the state 
of infrastructure in a country where asset management systems are 
scarce. The immense groundwork undertaken by many individuals 
and teams has made it possible for SAICE to deliver this report. As 
your President, I am humbled by the commitment of all individuals 
involved – from division members and sister organisations (some-
times drafting over 100-page documents) to the IRC convenor, 
research leader, project manager and the steering committee 
members. SAICE appreciates the hundreds of hours that volunteers 
have invested in this important project.

2022 SANRAL SAICE NATIONAL AWARDS
On 1 September SAICE celebrated excellence among its more than 
15 000 members. The 2022 SANRAL SAICE National Awards 
attests to the excellence and commitment of the many SAICE 
members around the country in all forms – industry, government, 
branches, division, panels, student chapters, and committees. Once 
again, a huge congratulations to all nominees and winners in the 
project, individual and institutional categories.

WAY FORWARD
As my term slowly comes to an end, I also need to thank the dedi-
cated National Office staff. A special thank you to the current 
leadership for keeping the organisation going while we review the 
SAICE structures and embark on finding a new CEO. The institu-
tion is in good hands.

Prof. Marianne Vanderschuren

SAICE President 2022
marianne.vanderschuren@uct.ac.za

Engineering excellence and commitment 
to civil engineering in SA
The media often reports on problems with South Africa’s infrastructure. While the 
issues reported on vary in scale, reports of the April floods in KwaZulu-Natal and 
the Eastern Cape as well as the recent tailings dam collapse in the Free State are 
ingrained in our memories. How then can we report on excellence in the industry?

Figure 1 ongoing slope stabilisation behind 
an apartment building in kwaZulu-natal
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“We are specialists in the 
design and construction 
of deep level foundations 

and lateral support solutions – even in 
the most challenging geological environ-
ments,” says Commercial Director Tiaan 
Erasmus. “We really do thrive on being 
challenged by technical contracts where 
we can leverage our extensive experience 
to develop innovative and cost-effective 
solutions for clients.”

Stefanutti Stocks’ service offering 
includes the design and construction of 
various types of piles, geotechnical inves-
tigations and reports, lateral support, rock 
anchoring, shotcrete, specialist grouting 
and the installation of vertical drains. “We 
have a very flat management structure 
and a hands-on management style that 
sees  decision makers involved with the 
day-to-day running of the business. This 

means we are agile and responsive, and 
therefore, in as far as it is in our power, we 
can mitigate delays to the programme,” 
says Erasmus.

Highlights of some of the recent 
projects that were undertaken for a 
diverse range of infrastructure sectors are 
included below.

PILING AT THE CTS BROCHEM 
PLANT EXTENSION
This project consisted of 436 piles of 
450 diameter, installed to an average 
depth of 8 m.

The geology on site, which included a 
fluctuating water table, medium-grained 
gravel that developed into a hardpan 
ferricrete layer, and reworked residual 
sandstone horizons, resulted in a design 
that proposed two piling methods. “Due 
to the hardpan ferricrete layer that was 

expected to occur between 0.9 m and 
2.3 m deep, we combined open hole auger 
drilling and continuous flight auger piling 
on the project,” explains Erasmus.

“The auger drilling mode was used to 
punch through the thicker medium-hard 
rock hardpan ferricrete layer while the 
continuous flight auger piling method was 
used to deal with side wall collapse and 
ingress of ground water underneath the 
hardpan ferricrete layer.”

HILL ON EMPIRE
The Hill on Empire project was completed 
in 42 days and consisted of:

 Q Twenty-seven 600 mm diameter auger 
cast-in-situ lateral support soldier piles 
to an average depth of 14 m. The piles 
are anchored back with thirty-three 
10 m long ground anchors, each up to 
600 kN.

Stefanutti Stocks Geotechnical 
thrives on technical challenges
Stefanutti Stocks Geotechnical is an invaluable construction partner with almost two decades of experience in this 
niche discipline. The business offers the full spectrum of geotechnical contracting services, boasting almost two 
decades of successfully completing technically challenging and pioneering piling and lateral support projects.



 Q 225 m2 of gunite walls, comprising 
100 mm thick 25 Mp gunite and one 
layer of 395 mesh.

 Q 204 structural piles suitable to carry 
axial loads of up to 5 500 kN and 
bending moments of 1 240 kN.

BRIDGES ON NATIONAL ROUTE R510
The two bridges that formed part of this 
piling project are located on the same road, 
and in close proximity, however the in-situ 
substrata conditions were very different.

Piling to the first bridge consisted of 
thirty-six 600 mm diameter continuous 
flight auger piles to an average depth of 
11 m, and socketed 2.5 m into R2 soft rock. 
Piling to the second bridge consisted of 
twenty-four 750 mm diameter temporary 
cased oscillator cast-in-situ piles that were 

installed to an average depth of 29 m and 
socketed into the hard rock formation. 

INSTALLATION OF VERTICAL 
DRAINS, EVERGLADES
This installation project of approximately 
106 000 m of prefabricated vertical drains 
across roughly 15 000 positions, in a 
square configuration and over an area of 
75 000 m2, required the drains to be in-
stalled in stiff, silty and sandy clay ground, 
up to 12 m deep.  These drains will act 
as a drainage path to take pore water out 
of the soft compressible soils in order to 
consolidate the soil.

PILING TO NEW DATA CENTRE
The group is participating in a number 
of fast-track data centre construction 

projects in the Western Cape region, 
and the Geotechnical Discipline 
 welcomed the opportunity to participate 
in a Gauteng-based data centre develop-
ment. The 12-day project comprised 241 
auger cast-in-situ piles installed to an 
average depth of 10 m. The piles ranged 
between 450 mm and 1 000 mm diam-
eters. Due to the timeframe, Stefanutti 
Stocks utilised three piling rigs on 
the contract.

“Our site and management teams 
offer vast experience, with many of them 
having worked in the industry for well 
over two decades. Our company-owned 
geotechnical fleet also supports our 
agility to mobilise quickly and plays a key 
role in our ability to be responsive and 
cost-effective in delivering our services 
and solutions to various infrastructure 
sectors within the built environment,” 
says Erasmus.

For more information

If you have a geotechnical and lateral support 
project and would like to discuss designs, 
budgets, materials, and installation methods, 
please contact:

Tiaan Erasmus 
Stefanutti Stocks Geotechnical 
Commercial Director
tiaan.erasmus@stefstocks.com
+27 (0)11 571 4483

the Cts Brochem Plant extension 
consisted of 436 piles of 450 diameter

Geotechnical work was performed at two 
bridges on national route r510 in very 

different substrata conditions
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Know Your Sector Competition
Stand a chance to win R10 000 in cash!

In this month’s edition of Civil Engineering we are continuing our Fun Quiz to promote knowledge of our industry service providers. Simply click on 
the adverts (or the logos) of the participating companies to access their websites, and then search for the answers to the following questions:

to enter: scan or click on the Qr code to submit 
your answers (submissions, one per reader, will be 

collected until 15 december 2022, whereafter the 
winner will be announced from a random draw).

Ps: Advertisers who wish to capitalise on the reader 
attention here by including their marketing messages into 
our monthly Fun Quiz should please contact Barbara spence 
(barbara@avenue.co.za / 011 463 7940 / 082 881 3454).

Q1: Zutari

What was the height restriction for the final 

top level of the Plettenberg Bay Landfill 

(page 18), as stipulated in the decommis-

sioning licence?

Q2: reinforced earth

Select the correct words to describe the 

principles of Reinforced Earth® technology: 

Reinforced Earth® is a mass ______ structure 

able to retain earth and accept superim-

posed ________ for civil engineering 

challenges.

Q3: stefanutti stocks geotechnical
Take a trip down memory lane with 
Stefanutti Stocks Geotechnical. When and 
where did we enter the piling market?

Q4: naidu Consulting
Is the following statement true or false? 
We utilise leading technology, hardware 
and software across our service offerings 
including the latest Building Information 
Modelling (BIM) technology.

Q5: trAC trans African Concessions
When did the TRAC N4 route concession 
officially start?

Q6: sizabantu
Sizabantu Piping Systems is celebrating its 
_____ birthday this year.

Q7: Infraconsult engineering
When was Infraconsult Engineering 
established?

Q8: AeCoM
For over how many years has AECOM been 
providing their Africa-based clients with cost 
consultancy advice?

Q9: bVi Consulting engineers
Biochemical oxygen demand (BOD) of safe 
drinking water must be ______.

 Q U iZ

Michael McIntosh was over the 
moon when he learned that he 
had won SAICE’s Know Your 

Sector competition. 
Michael has been a Civil Technologist 

at Inani Infrastructure in Durbanville for 
just over two years, following a lengthy 
stint at Zutari. His key areas of interest are 
bulk earthworks, road design, and storm-
water reticulation and management. He 
enjoys reading up on water and wastewater 
treatment plant processes and the latest 
development therein and watching the 
latest videos on the B1M YouTube channel.

Michael’s working experience has 
been fairly broad, having been involved 
in everything from the construction 
of PV plants in the Northern Cape and 
Free State, to asset management surveys 

in Namibia and the Western Cape, and 
various bulk earthworks, roads and civil 
services designs across Africa, the Middle 
East and New Zealand. 

“I enjoy the daily challenges and 
it’s great to work in an industry where 
you can see your hard work materialise 
into the physical – to see the roads and 
services come into fruition and function,” 
he says about working in the civil engi-
neering profession. 

Michael is also a keen trail runner and 
hiker, and him and a friend lead a regular 
social hiking group called Cape Hikes. 
In addition, he enjoys obstacle course 
racing and reads the occasional fantasy 
novel. More importantly, as of the last six 
months Michael is an excited new dad. 

About to get married, Michael says 
the R10 000 prize money will allow him 
and his partner a bit more flexibility with 
some of the “nice to haves” for their wed-
ding day and honeymoon. 

Another lucky reader wins R10 000

mailto:barbara%40avenue.co.za?subject=
https://docs.google.com/forms/d/e/1FAIpQLScCfZPc47t26NUupmPdpe2xx7Syt0VnHok-L7qamlwS8YrMEw/viewform
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I recently attended the WISA 2022 Biennial Conference where 
Virgilio (Perry) Rivera, former COO of the Manila Water 
Company, delivered a plenary address on how the city of Metro 

Manila in the Philippines completely turned around its water 
service delivery by successfully implementing a public-private 
partnership (PPP).

Metro Manila, the capital of the Philippines, is home to ap-
proximately 18 million people. The Metropolitan Waterworks and 
Sewerage System (MWSS) is the state-owned enterprise in charge 
of delivering water and sewage services to the city.

During the 1990s the Philippines faced three crises: a power 
supply crisis that resulted in power outages of up to 10 hours a day, a 
telecommunications crisis resulting from only 1 million landlines for 
a population of 62 million, and a water crisis in which water service 
coverage sat at just 60% and system loss reached a staggering 65%. 

This confluence of infrastructure crises, together with political 
leadership and an enabling legal framework led to the privatisation 
of water services in Metro Manila. 

PRE-PRIVATISATION 
Prior to privatisation, Metro Manila was plagued by illegal connec-
tions, low pressure to no water in some areas, massive leaks, and 
poor customer service. 

The National Water Crisis Act of 1995 led to the reorganisation 
of MWSS. The Act criminalised water theft and granted authority 
to the president to privatise water utilities and negotiate build-
operate-transfer contracts.

The aim of privatisation was four-fold:
1.  Improve procurement efficiency and transparency
2.  Increase labour productivity and operating efficiency
3.  Mobilise private finance
4.  Improving overall management of water services.
Government still wanted to retain ownership of its water assets, 
and therefore decided to adopt a concession framework. Metro 
Manila was divided into two zones (east and west) and, through 
competitive bidding, the Manila Water Company was established 
as the concessionaire to MWSS to deliver water and wastewater 
services in the east zone concession.

CONCESSION FRAMEWORK
Rivera stressed that a very clear concession framework was vital for 
successful privatisation. 

Salient features of the concession included full cost recovery, per-
formance-based assessment, and dispute resolution via arbitration. 
All of the service obligations were set in the concession agreement, 
and a regulatory office was set up to implement and enforce these.

Other features included debt servicing of existing MWSS loans, 
absorption of MWSS employees (public employees were incentiv-
ised to become private employees), obligation/incentive to invest, 
and a government letter of undertaking. 

The concession agreement stipulated that MWSS and the 
concessionaire must agree on a set of service obligations that are 
reset every five years. The onus is on the concessionaire to develop 
an expenditure plan to meet the service obligations. 

The model takes into account previous net investments and trans-
lates this into an opening cash position, and then looks at the next 25 
years and translates that into future net expenditure, and determines 
a tariff that equalises both cash flows. This tariff review is undertaken 
every five years. Between reviews allowance is made for extraordinary 
price adjustments for material force majeure and annual CPI.

POST-PRIVATISATION 
Following privatisation, the total number of people serviced in 
Metro Manila’s east zone increased from 3.1 million in 1997 to 
7.5 million currently.

One of the key factors in achieving this was reducing system 
losses. More than 70% of non-revenue water (NRW) was the result 
of physical leaks, and this compelled the Manila Water Company 
to replace nearly 95% of the pipeline network. “It was only when we 
were able to establish a critical mass of district metering areas in 
the middle of the concession period that there was a drastic reduc-
tion in NRW,” said Rivera.

A strategic response was also implemented to address water 
supply for the urban poor. Communal metered water points were 
installed outside of homes to ensure that communities policed 
themselves to reduce wastage. 

In the 25-year period from 1997 to 2022, water service con-
nections increased from 310 000 to 1.1 million, 24-hour water 
availability increased from 26% to 99.8%, and sewer coverage 
increased from 3% to 33.5%. NRW decreased from 63% to 13%. 
Notably, cumulative private capital investment in 2022 amounted 
to P111 billion (±R34.58 billion). MWSS estimates that 754 Mℓ/day 
have been saved between 1997 and 2021.

The Philippines government now embraces PPPs as a key pillar 
of its economic strategy and there are many available PPP legal 
frameworks that can be implemented. Over the last 10 years more 
than 100 water PPPs have been implemented in the country.

Manila Water Company was named the 2022 Water Company 
of the year at the Global Water Awards.

LOCAL APPLICATION
The serious drought situation in Nelson Mandela Bay, recent flow 
restrictions imposed by Rand Water, and the country’s generally 
high NRW are examples of the pressures facing South Africa’s 
struggling water infrastructure. While PPPs and private funding 
have been discussed at length as solutions to many of South Africa’s 
infrastructure challenges, little has been achieved in this regard.

Rivera stressed that political will and leadership are vital to in-
troducing change in any water sector, and that enabling frameworks 
increase private sector participation. In Metro 
Manila the results of these speak for themselves, 
and South Africa should consider the many 
lessons that could be learnt from its success.

danielle Petterson

Editor  
Civil Engineering
danielle@saice.org.za
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the SANRAL SAICE 2022 National 
Awards was a hybrid event held both 
online and in-person at Montecasino 

in Gauteng where over 300 guests attended.
Speaking at the event, SAICE President 

Prof. Marianne Vanderschuren advocated 
the importance of the civil engineering 
industry and its pivotal role in enhancing 
economic development to help drive the 
infrastructure of tomorrow for the benefit 
of all South Africans.

“Civil engineering involves conceptu-
alising, designing, building, supervising, 
operating, constructing, and maintaining 
physical and naturally built environment 
infrastructure projects and systems in 
both the public and private sectors.

“This is why SAICE plays an integral role 
for civil engineering professionals in South 
Africa. And the SANRAL SAICE Awards 
affirm this critical role – we recognise 
outstanding individuals, projects, companies 
and our members who go the extra mile in 
showcasing engineering ingenuity, innova-
tion and excellence in our profession.

“In my visits to various regions across 
South Africa I have met incredible 

individuals that use their civil engineering 
knowledge and skills to improve the 
country. They continue to tirelessly im-
prove infrastructure and the next genera-
tion of professionals through higher edu-
cation, and even Saturday mathematics for 
high school learners,” she said.

She explained that at a recent event, a 
leader in the insurance industry indicated 
that the sector is realising that occur-
rences, such as Covid-19 and regional 
flooding, will occur again, necessitating the 
rethinking of organisational approaches. 
“I think as engineers we need to do the 
same – to rethink our building standards, 
among others, and convert our precious 
infrastructure into more resilient facilities.”

Michael Mhlanga, chairperson of the 
SAICE Future Leaders Panel, highlighted 
the importance of the influence and 
commitment that future leaders must 
continue to showcase in order to grow the 
civil engineering profession. He stressed 
that for young professionals, participation 
in local and international infrastructure 
projects is a critical step in enabling the 
development of well-rounded leaders.

The South African National Roads 
Agency Limited (SANRAL) was the two-
time naming rights sponsor for the annual 
awards, and SAICE was excited to partner 
with them again in 2022. “Collaboration, 
co-operation and fostering relationships is 
at the forefront of growing the civil engi-
neering profession in order to enable sus-
tainable infrastructure development for 
future generations,” said Vanderschuren.

Keynote speaker for the evening, 
Edmund Nxumalo, the CEO of the 
Engineering Council of South Africa 
(ECSA), provided great insights on the 
value and role of the engineering industry 
in driving critical infrastructure develop-
ment in South Africa.

“Our economic survival – the 
growth of this country – is in the 
hands of engineers. It is for this reason 
that the engineering status should be 
pushed to the next and highest level. 
It is remiss for most of the country’s 
infrastructure projects not to be driven 
and managed by engineers, as we have 
seen in some government departments, 
including municipalities.

sA n r A L  sA i Ce  2022 nAt i o n A L  AWA r ds

Sustaining the future of the 
civil engineering industry
The South African Institution of Civil Engineering (SAICE) hosted its annual awards ceremony on 1 September, 
celebrating individuals and organisations, as well as its members who have demonstrated resilience and 
promoted sustainability in the civil engineering profession.

recipients of the sAnrAL sAiCe 2022 national Awards
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“This is why ECSA has introduced 
the identification of engineering work, 
which will regulate the space to ensure 
that nothing about engineering is 
done without engineers and critical 
engineering work is performed by none 
other than engineers. If the engineering 
work is not properly safeguarded, 
engineers will feel unprotected and will 
eventually leave the profession and even 
migrate,” he said.

Nxumalo stressed the importance of 
STEM education in South Africa as well 
as diversity and transformation in the 
engineering fraternity. He added that to 
address today’s monumental challenges, 
such as the current electricity and water 
crises, there is a significant need for as 
many local engineers as possible across all 
engineering disciplines. “Individually and 
together, we can make a difference, and 
we should because it will only make us 
better and stronger.”

Nthabeleng Lentsoane, SAICE’s Head 
of Marketing, acknowledged all partici-
pants and stakeholders at the awards: “It 
is our honour to recognise individuals, 
organisations, and our members who 
continue to make an impact on the de-
velopment of building a South Africa for 
generations to come, through innovation 
and ingenuity. SAICE remains committed 
to sustaining the future of the civil 
engineering industry together with its 
members, partners and stakeholders.”

PROJECT AWARDS
Projects were entered in the following 
categories:

 Q Technical Excellence
 Q Community-Based
 Q International
 Q Investigative or Planning Report or 

Study.

The judging criteria for both the 
Technical Excellence and International 
categories are:

 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 sci-
ence 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 and health and safety 
were well managed.

 Q The project has public relations value.
The winner in the Technical Excellence cat-
egory, sponsored by SKI Civil and Structural 
Engineers, was Royal HaskoningDHV for the 
KwaZulu-Natal Department of Transport’s 
Sani Pass Phase 2: Roadworks – km 13.6 to 
km 25.0 project (page 12). Zutari was highly 
commended for its Rand Merchant Bank 
(RMB) 8 Merchant Place project (page 15).

The winner in the International cat-
egory was Zutari for the Roads Authority 
Namibia’s Upgrade and rehabilitation 
of Omaruru River Bridge, No. 435, in 
Henties Bay, Namibia (page 40).

The judging criteria for the 
Community-Based category are:

 Q The project includes community 
cooperation and participation during 
planning or execution.

 Q The project sustainably benefits the 
community after completion.

 Q The project includes skills develop-
ment or technology transfer.

 Q The project demonstrates civil engi-
neering’s contribution to the welfare of 
mankind.

 Q The project was well managed and 
completed on time.

 Q The project has public relations value.

The winner in the Community-Based 
category was Naidu Consulting for the 
KwaZulu-Natal Department of Transport’s 
Construction of the Msunduze River 
Bridge No. 3202 on Local Road L3110 
project (page 30). Royal HaskoningDHV 
received a commendation for the Mossel 
Bay Municipality’s Brandwacht Pedestrian 
Bridge project (page 34).

Among others, the Investigative or 
Planning Report or Study category is 
judged against whether the investigation, 
study or manual:

 Q Serves a purpose
 Q Simplifies existing procedures or 

practices
 Q Indicates societal or community 

benefits
 Q Adds to the civil engineering body of 

knowledge
 Q Provides a solution to a long-term 

problem
 Q Provides learning and upskilling 

opportunities
 Q Shows economic/financial benefits to 

the client and society.
In the Investigative or Planning Report 
or Study category, SMEC received a 
commendation for the Investigation and 
Design of Remedial Works for Wall No. 2 
on Main Road P73 (page 45).

INDIVIDUAL AND 
INSTITUTIONAL AWARDS
These awards are made by SAICE to 
recognise the exceptional contributions 
made by the Institution’s members, 
regional branches, technical divisions and 
student chapters (page 48).

SPONSORS
SAICE would like to sincerely thank its 
sponsors and other stakeholders who 
helped to make the awards a great success. 
These include SANRAL, MUKONA 
Group, Murray & Dickson Construction, 
Mariswe, Sika, SKI Civil and Structural 
Engineers, Reinforced Earth, PPS for 
Professionals, and Zutari.

SAICE would also like to thank its 
team of adjudicators for giving so much of 
their time and expertise. 

We have gone to great lengths to ensure 
that the information of 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 
inadvertently overlooked.

over 300 people attended 
the awards ceremony in person



We are an accredited
engineering company that 
provides professional
tailings and geotechnical
engineering, Rotary Core 
Drilling, Cone Penetration 
Testing, Piling Lateral Support 
services to a range
of customers comprising 
mining, public and private 
sectors.

Consulting Engineering Services
- Geotechnical Interpretive Reports
- Dolomite Stability Analysis
- Geophysical Survey (Gravity & ERT)
- Lateral Support and Piled Foundation
Design
- Sinkhole Rehabilitation Design
- Slope Stability Analysis and Design
- Ground Improvement Design
- Soil-Structure Interaction Modelling
- Civil and Structural Engineering
- Design of Quay Wall and Jetty Structures

In-Situ Testing (in partnership with
UK-based In Situ Site Investigation)
- CPTu Testing
- Seismic CPTu
- MOSTAP Sampling
- Video Cone Penetrometer
- ICONE Conductivity Testing
- Electronic Vane Shear Testing
- Pressuremeter Testing
- MIHPT
- Soil Moisture Cone Penetrometer
- Marchetti SMDT

Specialised Geotechnical
Contracting services
- Rotary Core Drilling
- Standard Penetration Testing
- Vane Shear Tests
- Piezometer Installations
- Shelby and Piston Tube Sampling
- Plate Load Tests
- Dynamic Probe Super Heavy Tests
- Pile Testing for Solar PV Structures
- Construction of Piled Foundation
- Construction of Lateral support wall

Providing 
world class 
solutions
to African 
challenges.

OUR SERVICES:

Mukona Consulting Engineers,
a division of the Mukona
Group, offers a wide range of
excellent and cost-effective
civil, structural and geotechnical
consulting services to consulting
engineers, contractors, private
companies as well as clients
within the public sector

Mukona Geotechnics, a division
of the Mukona Group, provides
specialised geotechnical
construction services including 
site investigations and in-situ 
testing to a range of industrial 
customers, including the mining 
sector.

Mukona In Situ is a partnership
between the Mukona Group
and UK-based In Situ Site
Investigation. We specialise in
the use of Cone Penetration
Testing (CPTu) techniques and
Pressuremeter testing, in order
to determine and characterise
the in-situ properties of the soil.

CONSULTING SERVICES GEOTECHNICS IN SITU TESTING

ISO 9001:2015 - B-BBEE Level 1 | High standards | Strong ethics e-Mail: info@mukonagroup.com / geotech@mukonagroup.com | Website: https://www.mukonagroup.com
Tel: +27 11 443 8293 | Fax: +27 86 571 2958 | Mobile: +27 83 785 0284 / +27 83 634 5918

https://www.mukonagroup.com


We are an accredited
engineering company that 
provides professional
tailings and geotechnical
engineering, Rotary Core 
Drilling, Cone Penetration 
Testing, Piling Lateral Support 
services to a range
of customers comprising 
mining, public and private 
sectors.

Consulting Engineering Services
- Geotechnical Interpretive Reports
- Dolomite Stability Analysis
- Geophysical Survey (Gravity & ERT)
- Lateral Support and Piled Foundation
Design
- Sinkhole Rehabilitation Design
- Slope Stability Analysis and Design
- Ground Improvement Design
- Soil-Structure Interaction Modelling
- Civil and Structural Engineering
- Design of Quay Wall and Jetty Structures

In-Situ Testing (in partnership with
UK-based In Situ Site Investigation)
- CPTu Testing
- Seismic CPTu
- MOSTAP Sampling
- Video Cone Penetrometer
- ICONE Conductivity Testing
- Electronic Vane Shear Testing
- Pressuremeter Testing
- MIHPT
- Soil Moisture Cone Penetrometer
- Marchetti SMDT

Specialised Geotechnical
Contracting services
- Rotary Core Drilling
- Standard Penetration Testing
- Vane Shear Tests
- Piezometer Installations
- Shelby and Piston Tube Sampling
- Plate Load Tests
- Dynamic Probe Super Heavy Tests
- Pile Testing for Solar PV Structures
- Construction of Piled Foundation
- Construction of Lateral support wall

Providing 
world class 
solutions
to African 
challenges.

OUR SERVICES:

Mukona Consulting Engineers,
a division of the Mukona
Group, offers a wide range of
excellent and cost-effective
civil, structural and geotechnical
consulting services to consulting
engineers, contractors, private
companies as well as clients
within the public sector

Mukona Geotechnics, a division
of the Mukona Group, provides
specialised geotechnical
construction services including 
site investigations and in-situ 
testing to a range of industrial 
customers, including the mining 
sector.

Mukona In Situ is a partnership
between the Mukona Group
and UK-based In Situ Site
Investigation. We specialise in
the use of Cone Penetration
Testing (CPTu) techniques and
Pressuremeter testing, in order
to determine and characterise
the in-situ properties of the soil.

CONSULTING SERVICES GEOTECHNICS IN SITU TESTING

ISO 9001:2015 - B-BBEE Level 1 | High standards | Strong ethics e-Mail: info@mukonagroup.com / geotech@mukonagroup.com | Website: https://www.mukonagroup.com
Tel: +27 11 443 8293 | Fax: +27 86 571 2958 | Mobile: +27 83 785 0284 / +27 83 634 5918

https://www.mukonagroup.com
mailto:geotech%40mukonagroup.com?subject=
mailto:info%40mukonagroup.com?subject=


the Sani Pass (P318) serves as a crit-
ical trade artery connecting South 
Africa and Lesotho and is a crucial 

revenue-generating tourist attraction for 
the region. It is the only road that crosses 
the summit of the Drakensberg Mountain 
range and transects the uKhahlamba 
Drakensberg Park World Heritage Site 
near Himeville.

Built in the 1950s, this iconic 33 km 
gravel pass had become treacherous for 
travellers (even those using 4x4 vehicles), 
especially in extreme weather conditions.

Reaching an altitude of 2 876 m above 
sea level, with grades as steep as 1:4 on the 
upper sections, Sani Pass often had to be 
closed for expensive maintenance. This 
hampered trade and mobility between 
Underberg on the western side of the 

sA n r A L  sA i Ce  2022 nAt i o n A L  AWA r ds 
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Sani Pass Phase 2 –  
Roadworks (km 13.6 to km 25.0)
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WInner
Technical Excellence category
(Sponsored by SKI Civil and Structural Engineers)

KEY PLAYERS
Client: KwaZulu-Natal Department of Transport
Consultant:  Royal HaskoningDHV in Joint Venture with Semenya 

Furumele Consulting and Ndizani Civil Works
Contractor: Leomat Construction

the upgraded sani Pass of improves 
accessibility in most weather conditions

the sani Pass crosses the summit of 
the drakensberg mountain range



KwaZulu-Natal province in South Africa 
and Mokhotlong in Lesotho. Closures not 
only cut off the surrounding impoverished 
communities from essential services but 
also resulted in a loss of tourism revenue.

In 2005, Lesotho and South Africa 
signed a cooperation agreement to im-
prove commercial, social, and economic 
opportunities and accessibility between 
the SADC countries. Included in that 
agreement was the upgrade of Sani Pass 
to improve road drainage, prevent gravel 
loss, and limit erosion caused by high-
intensity storms and flooding.

As per the agreement, South Africa will 
surface the P318 up to Sani Top and Lesotho 
will surface the road to Mokhotlong, with 
the ultimate goal of having a surfaced road 
all the way to Maseru.
The project comprises three phases:

 Q Phase 1: From km 0.0 (junction with 
Main Road P126 from Himeville) to 
km 13.6 (Good Hope Trading Post)

 Q Phase 2: From km 13.6 to km 25.0 (SA 
Border Post)

 Q Phase 3: From km 25.0 to km 33.0 
(summit at Lesotho Border Post)

Phase 1 was completed approximately 
12 years ago, Phase 2 was recently 
completed (the roadworks portion is 
included here), and Phase 3 is yet to 
begin construction.

The client, the KwaZulu-Natal 
Department of Transport, required a cost-
effective, aesthetically pleasing upgrade of 
the mountain pass route that would im-
prove accessibility in most weather condi-
tions. Importantly, construction would 
have to take place without restricting the 
movement of people or traffic. What’s 
more, the route’s location within a World 
Heritage Site imposed environmental 
constraints that had to be considered 
and addressed.

DESIGN CONSIDERATIONS
The section of the P318 in question begins 
at km 13.6 at an elevation of 1 577 m. It 
generally follows the southern banks of the 
Mkhomazana River as it climbs the escarp-
ment in a series of steps with relatively long 
sections of moderate gradients interspersed 
with short sections of steep gradients.

Temperatures in the Drakensberg 
range from -20°C to 35°C. The area’s 
climate is defined by high annual rainfall 
of 1 800 mm and severe storms in the 
summer months. Winter brings cold 
temperatures and snowfall, and the upper 

sections of the pass are frequently covered 
in ice.

The existing gravel narrow track and 
drainage system could not handle the 
high-intensity runoff of water on steep 
gradients, resulting in excessive scour 
and gravel loss. Gravel is a non-renewable 
resource, and good quality gravel is espe-
cially hard to come by in the Drakensberg. 
The eroded gravel eventually settles in 
local streams and rivers, particularly the 
Mkhomazana River, causing sedimenta-
tion and pollution in the lower reaches 
and negatively impacting aquatic biodi-
versity. Furthermore, the dust created by 
passing vehicles negatively impacted the 
biodiversity of the adjacent vegetation.

Because the Sani Pass is located within 
a World Heritage Site in an environmen-
tally sensitive area, it could potentially 
impact the:

 Q Biophysical environment (botanical, 
fauna, and flora)

 Q Aquatic environment
 Q Socio-economic environment (tourism 

and aesthetics)
 Q Cultural heritage environment.

This had several implications for the 
design and construction of the roadworks. 
Noteworthy aspects of the project include:

 Q The road was designed to look like it 
“fits in” with its surroundings to pre-
serve the unique heritage of the area.

 Q Because of the rugged terrain and 
narrow width of the pass, the road had 
to be designed and built in half widths 
to ensure that the work activities stayed 
within the footprint of the already-built 
road. This was carefully monitored 
and strictly enforced by the site team 
to reduce the impact on the sensitive 
adjacent ground cover and the area’s 
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the road follows the southern banks of the 
mkhomazana river as it climbs the escarpment

the sani Pass is a critical trade artery 
connecting south Africa and Lesotho
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biodiversity. Independent environ-
mental specialists also conducted bi-
monthly audits to ensure compliance.

 Q Because of the difficult terrain, the road 
had deep cuts on one side and steep 
(near vertical) slopes on the other. The 
cuts were stabilised with gabion walls 
(for lower heights) or with a lateral 
support wall system made of galvanised 
steel soil nails grouted into the banks 
to depths ranging from 6 m to 10 m. 
The system was completed with 
shotcrete applied over galvanised mesh. 
Controlling groundwater seepage in 
the cuttings was a challenge. Using this 
system, approximately 14 200 m² of cuts 
were stabilised, some of them reaching 
heights of 10 m above road level. This 
work was  completed by specialised 
subcontractors.

 Q Detailed design of the lateral supports 
took place during construction be-
cause of the highly variable geological 
conditions and limited geotechnical 
investigations during the design 
phase. In some restricted cut zones, 
the lateral support had to be placed 
further into the cutting to create an 
earthen platform for the drilling rig to 
install soil nails on the upper regions 
of the cutting while still keeping the 
road wide enough for passing traffic.

 Q The incorporation of recesses and 
“baskets” into the shotcrete walls in-
novatively allowed for the planting of 
selected indigenous flora and improved 
the aesthetic appearance of the walls, 
which were also stained to give them a 
more natural look.

 Q Shotcrete was used sparingly to expose 
the more competent and durable sand-
stone cut faces, which were sometimes 
stabilised with rock bolts.

 Q Approximately 11 000 m³ of gabion 
baskets were built, primarily to sup-
port the steeply sloping fill banks.

 Q All of the gravel for the upper road layers 
came from a borrow pit and quarry 
located a long distance from the site. 
Crushing, screening, and hauling to 
the site were all part of the operations. 
Haulage was particularly challenging 
due to extremely muddy conditions 
during the summer rainfall period. A 
bitumen-stabilised base was used to 
allow traffic to travel on the completed 
layer immediately after construction.

 Q Local labour and SMMEs were exten-
sively used during the construction of 
the concrete side drains, culverts, and 
concrete barrier walls.

 Q Special care was taken to ensure that 
the road’s alignment was optimised at 
places like Yellowwood Corner, where 
a scenic boulder formation and old 
yellowwood trees had to be carefully 
avoided. Before construction began in 
other sensitive areas, such as wetlands 
and near waterfalls, intensive discus-
sions were held between the contractor, 
supervision staff, environmental con-
sultant, and various other experts.

 Q Another challenge was constructing a 
switchback section – known locally as 
“Nip and Tuck” – with continuously 
reinforced concrete pavement. For 
this section, various concrete finish 
options were carefully evaluated, 
which would then aid in decisions for 
future upper section options. This 
included research into the effects of 
pigmenting the concrete surfacing to 
raise surface temperatures, reducing 
the risk of ice formation on the road 
surface during the winter months. For 
this switchback section, gabion and 

Terramesh® retaining walls up to 7 m 
high were built.

 Q The project’s landscape architect 
recommended that the ruins of the 
old Good Hope Trading Station be 
cleaned up and developed as a tourist 
attraction. Trading posts were set 
up in the early days when goods 
were transported between South 
Africa and Lesotho by mules, horses, 
and donkeys.

 Q For improved aesthetics, the concrete 
barrier walls were stained and given a 
“stacked stone” formed finish. Small 
access “hedgehog holes” were also 
incorporated at various points along 
the barrier wall to help small creatures 
cross the new road.

 Q Prior to clearing the site, specific 
plants, trees, and sods were carefully 
removed for temporary storage and 
then replanted when road verge reha-
bilitation began. Sods of indigenous 
grasses were replanted, and larger 
areas were hydro-seeded with a seed 
mix derived from the local grasses.

Ultimately, innovative designs met the cli-
ent’s requirements while also addressing 
the problematic mountainous terrain and 
environmental constraints.

Special care was taken to minimise 
the visual impact on the environment. 
Concrete faces were either lined with 
form liners to provide a stone-packed 
wall finish or shaped to mimic rock 
formations and pigmented to match the 
natural stone.

CONCLUSION
The Phase 2 Roadworks Project was suc-
cessfully completed within the revised 
budget and timeframe. It also achieved 
the targets for employing local labourers 
and SMME contractors.

The original contract value was 
exceeded, owing primarily to extreme 
physical and climatic conditions, as well 
as the effects of the Covid-19 pandemic. 
However, the necessary financial pro-
cesses and procedures were consistently 
followed, including interactions with, and 
approvals from, the Provincial Treasury.

This is a proud project that will 
enable more tourists to experience the 
beauty and wonder of the uKhahlamba 
Drakensberg Park World Heritage Site. It 
has set the benchmark for the next phase 
of construction, which will complete the 
route to the Sani Top. 

Approximately 11 000 m³ of gabion baskets were built



Identifying the need to improve the 
quality of its employees’ work-life 
balance, private bank RMB planned 

to achieve this by consolidating various 
employee well-being offerings into one 
integrated lifestyle facility building within 
its existing Merchant Place Campus in 
Sandton, Johannesburg.

The RMB 8 Merchant Place building 
is a four-storey building with ap-
proximately 4 000 m2 gross lettable area. 
It is constructed on top of the existing 
Merchant Place podium level (bridge deck). 
Underneath the podium bridge deck is the 
existing public accessible road, Bute Lane, 
with a basement level under the road. It 
consists of a medical wellness centre, gym, 
crèche, retail, and a rooftop entertainment 
area with a perimeter  running track.

Structural calculations revealed that 
the load-carrying capacity of the existing 
columns and foundations in the basement 
was insufficient to support the additional 
load from the new building. Achieving the 
aesthetically striking architectural vision 
and client’s concept for the new building 
required exceptional ingenuity and civil 
engineering expertise.

Zutari’s structural scope of work 
encompassed the design and supervision of 

the new building, including strengthening 
the existing columns and underpinning the 
foundations, while the civil scope comprised 
the stormwater design. From a structural 
perspective, the project was complicated 
by the geometry of the new floor slabs, 
strengthening the existing structure and 
interfacing with the existing services.

The building has achieved a 4 Star Green 
Star certification under the Public and 
Education Building scheme of the Green 
Building Council South Africa (GBCSA).

ADDRESSING THE STRUCTURAL 
CHALLENGES
Zutari developed strengthening details for 
the existing columns using reinforcement 
concrete collars. The existing foundations 
were strengthened by underpinning 
with new micro-piles and pile caps. The 
surface-bed was broken to a size that al-
lowed sufficient access for the piling rig to 
install the new micro-piles.

Existing services in the basements 
such as water tanks could not be moved, 

RMB 8 Merchant Place
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hIghly CoMMended
Technical Excellence category

(Sponsored by SKI Civil and Structural Engineers)

KEY PLAYERS
Client: Rand Merchant Bank (RMB)

Consultant: Zutari
Contractor: Trencon
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rmB 8 merchant Place

the various floors are characterised by curvy slab 
edges, with the layout differing at each level



which posed additional challenges. This 
resulted in some of the foundations 
having the underpinning piles installed 
eccentrically to avoid existing services. 
Strap beams were introduced to resolve 
the eccentric loads.

Once micro-piles and the pile caps were 
cast, strengthening of the columns fol-
lowed. This was done by casting reinforced 
concrete collars around the columns. The 
columns were roughened and had dowels 
installed, which were tied to the reinforce-
ment cage around the column.

Self-compacting concrete was used 
for the collar concrete, with a small gap at 
the top between the slab and the strength-
ening concrete. The gap between the slab 
and collar concrete was filled with a high 
strength epoxy, caulked between the slab 
and the collar to ensure load transfer from 
the column above, through the slab, to the 
column below.

The strengthening work had to be 
carried out with minimal interference 
to the functioning of the building and 
vehicle movement along Bute Lane, and 
in the basements. Although the parking 
bays next to the columns and foundations 
that were being strengthened were tem-
porarily blocked, most of the basement 
parking area remained accessible. Bute 
Lane remained functional throughout the 
duration of the project, with occasional 
lane closures during the pumping of the 
concrete when slabs were being cast.

The existing ground/podium level was 
ribbed slab with a build-up of no-fines 
concrete (200 mm to 800 mm deep), as 
well as landscaping and a water feature. 
The landscaping and the water feature 
covered a 1.5 m step in the existing slab. 
This step was situated across the middle 
of the proposed new building, which the 
architects did not want to be visible in 

the new design. To achieve the same level 
across the interior of the building, the new 
ground level was raised above the existing 
ground level. This was done by placing 
sleeper walls at 2.1 m centres, with a com-
posite deck on top. The existing ribbed 
slab’s capacity to support the walls and 
the deck was checked, and it was deter-
mined that the slab would be overstressed.

To reduce the load on the slab, 
the existing no-fines concrete under 
the footprint of the new build-up was 
removed. Its purpose had been to drain 
water seeping through the landscaping, 
and it was no longer required for drainage 
in this area. The removal of the no-fines 
concrete resulted in the existing slab 
having sufficient capacity for the new 
load. Steps and ramps were introduced to 
tie the new ground level to the existing 
external levels. The void between the new 
ground level and the existing level was 
used for services and reticulation of the 
stormwater system.

AESTHETICALLY STRIKING STRUCTURE
The new building above the podium level 
has three floors and a roof. The various 
floors are characterised by their curvy slab 
edges, with the plan layout differing at each 
level. Each floor has varying levels due to 
the different uses and floor finishes and this, 
together with the curved floor edges, com-
plicated the design of the post-tensioning.

The post-tension cables were set back 
from the slab edges because a triangular 
aluminium edge feature was to be installed 
after the construction of the slabs. Post-
fixed anchors were used to connect the 
feature frames to the concrete edge, and 
the cables had to be set back to avoid them 
being damaged. Curved down-stand beams 
of varying depths were supporting the 
façade and shopfronts below. These beams 
were colour coded on the drawings to 
enable the contractor to easily understand 
the levels.

The roof has a 7.2 m cantilever and 
designing it as a post-tensioned slab was 
found to be inefficient and costly. To over-
come this, the first 2 m of the cantilever 
was constructed as a post-tensioned slab, 
with the last 5.2 m consisting of steelwork 
and a profiled roof sheeting.

FACILITATING SUCCESS 
WITH 3D MODELLING
The drawings for the existing 
building had all been completed on 
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the building includes a medical 
wellness centre, gym, crèche, 

retail, and a rooftop entertainment 
area with a running track
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CAD. However, due to the geometric 
 complexities of the new building, 3D 
modelling and collaboration was vital 
for the success of the project. The 
building is defined by its curvy geometry 
with all the floor plates differing from 
each other.

Together with the architects, Zutari 
drove the BIM collaboration on the 
project, ensuring all the services are 
coordinated on one federated model. The 
benefits of modelling in 3D were trans-
ferred to the contractor, who initially 
struggled to visualise the complex slab 
geometry. Zutari assisted the contractor 
with installing Navisworks Freedom and 
showed them the basics required to op-
erate the 3D model. This, together with 
the colour coding of the beams, made 
it easier for the contractor to design the 
formwork for the slabs and beams.

USER-FRIENDLY INTERIOR AND 
OPTIMAL BUILDING PERFORMANCE
Enhanced indoor environment quality 
was achieved by means of increased 
ventilation rates, glare-control elements, 

optimised external views and connection 
to nature, thermally-comfortable spaces, 
combined with the use of occupant-
friendly materials and finishes. Dedicated 
exhaust risers within the tenancies 
ensure that air pollutants – for ex-
ample from printing machines – are 
exhausted outwards.

The building’s optimal energy 
performance is a result of rigorous com-
missioning of all services, use of energy 
efficient air-conditioning and lighting 
systems as well as the implementation of a 
comprehensive energy metering strategy. 
Where individually-enclosed spaces are 
unoccupied for a period of time, the BMS 
automatically switches off electricity-
consuming services.

Other sustainability features include 
endemic landscaping, water-efficient 
fittings, and a comprehensive water 
metering system.

OPTIMUM REUSE OF EXISTING 
CAMPUS FACILITIES
The location of the building provided 
the opportunity to ensure that the 

existing Merchant Place Campus was 
utilised to its maximum efficiency 
by drawing in non-core functions 
and consolidating them in one space 
as centralised existing services and 
facilities. Examples are a standby 
generator farm, back-up chiller capacity 
and the wider-campus BMS, as well 
as parking spaces, which would have 
had to be sourced independently for a 
conventional building. These measures 
make the project unique from a reuse 
of equipment and facilities perspective, 
and certainly contribute to the improved 
overall environmental performance of 
the building.

AN EXEMPLAR OF 
HUMAN-CENTRIC DESIGN
The environmentally sustainable design 
credentials of the building, as well as 
the implemented occupant health and 
well-being features, are testament to 
the commitment of Rand Merchant 
Bank and its parent company FirstRand 
Limited to a better world and a better 
future for all. 

http://www.zutari.com


the Plettenberg Bay Landfill was a 
licensed landfill for garden waste 
and building rubble, classified as 

GSB+, i.e. General Waste: Communal 
(small landfill): Site Water Balance 
Positive (significant leachate produced). 
Upgraded in 2000, the works comprised 
the shaping of the existing waste, capping 
it, constructing a lined primary cell on top 
and provision of stormwater and leachate 
management systems.

The development plan required that 
a further cell be developed after the 
first primary cell had reached capacity. 
Ultimately, at the end of the site’s lifespan, 
four cells would have been constructed. 
It was important that the cells, which 
entailed excavating into the bank of the 
southern slope, be developed expertly as it 
would both ensure the required airspace 
and provide the material for ongoing 
covering of waste.

However, the landfill was not properly 
operated in accordance with the develop-
ment plan and the site reached capacity 

much earlier than planned, with the result 
that the height was measured to be ap-
proximately 15 m higher than the design 
height, while the slopes of the landfill 
were in the order of 1:1.5.

The landfill was closed for receiving 
waste on 15 December 2018 and a 
variation waste management licence was 
issued to extend the closure and decom-
missioning licence.

REHABILITATION AND CLOSURE
Rehabilitation measures included pulling 
back existing waste to reshape the slopes, 
followed by capping of the area with a 
geosynthetic clay liner and covering it 
with topsoil to allow for the growth of 
vegetation. Other features of the closure 
design were upgraded stormwater and 
leachate systems together with ground-
water and landfill gas monitoring plans.

The pre-construction top level of the 
landfill was measured in some places at 
approximately 108 m above mean sea level 
(MSL). The decommissioning licence 
requirements stipulated a height restric-
tion of 102 m above MSL. To achieve this, 
major earthmoving activities had to take 
place to reshape the existing waste body 
within the restrictions of the existing site 
boundaries. Furthermore, the aim was to 
obtain final side slopes of between 1:2.6 to 
ideally 1:3.

The capping and closure designs were 
mainly based on the fact that the only 
evidence found of any type of bottom liner 
was for one cell that was developed near 
the centre of the landfill. But there were 
no records available of the cell design or 
its operation. Another consideration in 
the design was the waste composition. 
Significant settlement of the landfill could 
also be expected and had to be addressed 
in the design.

Zutari recommended that the exten-
sion of the footprint would assist in flat-
tening the side slopes of the waste body 
and accommodating the volume of waste 
that had to be handled.

SUCCESSFUL REHABILITATION
A landfill facility that caused great con-
cern for the Bitou Municipality, as well as 
an eyesore to the surrounding upmarket 
residential areas, has been transformed 
over the course of the rehabilitation 
project.

The entire area will be hydroseeded and 
eventually disappear into the surrounding 
landscape. The municipality has already had 
enquiries from various groups interested in 
utilising the completed site or parts of it.

The Plettenberg Bay Landfill can be 
considered a textbook example of how 
landfill rehabilitation should be ap-
proached and conducted. 
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the Plettenberg Bay Landfill reached 
capacity much earlier than planned

the landfill was capped with a geosynthetic clay liner 
and covered with topsoil to allow vegetation growth 
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In view of the 2010 FIFA World Cup, 
SANRAL proposed the construction 
of the Nelspruit Northern Ring Road 

(NNRR) under the Concession Contract. 
As part of the NNRR planning and design, 
the Karino Interchange was developed with 
the objective to replace the former at-grade 
intersection between the N4 and the R538.

The intersection was under pressure 
to handle the high traffic volumes experi-
enced on both the N4 and R538, especially 
in peak hours. The turning traffic alone in 
the afternoon peak hour increased from 
383 vehicles in 2008 to 975 vehicles in 
2014 – a 155% increase.

Due to high traffic volumes on the 
N4 Toll Road it had become increasingly 
difficult for vehicles to enter the N4. At 
night, in misty conditions and rainfall, the 
sight distance was further compromised. 
Consequently, the speed limit for this 
section of the N4 was reduced to 80 km/h. 
The intersection became notorious for 
the number and severity of accidents over 
the years.

The Mbombela Local Authority 
requested that the interchange be imple-
mented due to the high number of com-
muters travelling between Kanyamazane 
and Mbombela, as well as the considerable 
economic development that is anticipated 
will take place along this corridor in 
the future.

PROJECT DESCRIPTION
In essence the project entailed the 
upgrading of the intersection between 
the N4 and the R538 (D636) which is the 
major access to the Kruger Mpumalanga 
International Airport, Kanyamazane and 
Witrivier (White River).

The contract period was 24 months, 
with a three-month mobilisation period. 
Due to several events, the construction 

duration was extended, and practical 
completion of the project was scheduled 
for 17 May 2022.

The project generally included:
 Q Widening the existing N4 to a four-lane 

undivided dual carriageway facility 
between km 62 950 and km 66 250.

 Q Upgrading the existing Karino 
Intersection to a level separated, par-
tial clover quad interchange consisting 
of three ramps and one loop.

 Q Realigning the existing R104 (Link 
Road) to join up with the new inter-
change, eliminating the dangerous at-
grade intersection at Crocodile Valley.

 Q Structural work including the 
following:

 Q The existing river bridge B1519 
on the N4, crossing the Karino 
Spruit, was widened, including the 
addition of two cells, increasing 
hydrological capacity

 Q The existing steel river bridge 
(B138) over the Crocodile River 
was repaired and upgraded to 

provide alternative access to the 
Karino Citrus packing facility

 Q A new overpass bridge B0491 was 
constructed, providing grade sepa-
ration between the D636 and the N4

 Q A new agricultural underpass 
(C586) was constructed.

ASPECTS OF MERIT
From a technical standpoint, the project 
boasts several impressive infrastructure 
components including bridges, multi-lane 
highways, mechanically stabilised earth 
retaining walls, and large lateral support 
structures. Additionally, implementation 
of the project in challenging topography 
and challenging geotechnical condi-
tions required innovative engineering 
design and close collaboration among all 
role-players.

From a social and economic perspec-
tive, the project created employment 
for 374 people in the short term and has 
contributed towards infrastructure devel-
opment of the area and the country. 
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the existing intersection became notorious for vehicle accidents

the upgraded interchange
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this project involved the reconstruction of parts of Trunk 
Road 31 Sections 2 and 3, between Ashton and Montagu 
in the Western Cape. The primary objective of the project 

was to reconstruct the roads infrastructure to a higher standard to 
improve traffic and pedestrian safety, as well as improve flood ca-
pacity of bridges and prevent overtopping of the road during floods.

The original track hugged the riverbed with eight hazardous 
drifts, some of heavy sand and others over rough boulder beds. 
In 1861, Parliament decided that a road should be built through 
Cogmanskloof, but no money or convict labour was available. 
Between 1869 and 1872, the first section from Ashton’s side was 
constructed, and it included the Hodges Bridge. Thomas Bain, the 
renowned road engineer, took over the construction of the rest of 
the pass. From 1873 to 1877 the team worked with only 32 men 
to construct the 5.5 km long pass, including the tunnel which 
remains part of the route.

In 1915, the first bridge was built near Montagu, which was 
followed by surfacing of the road in 1931. The first Ashton River 
Bridge was completed in 1936 as a 100 m long, single-lane bridge. 
By the early 1950s, economic development, traffic growth and 
vehicle changes had made Bain’s original route unsuitable. This 
led to a major realignment of the pass through Cogmanskloof, 
which included two new bridges and the enlargement of the 
tunnel. The single-lane Ashton River Bridge was also widened to 
the structure that was replaced with the latest upgrading.

The latest project included the following main features:
 Q Upgrading of the environmentally-sensitive Cogmanskloof 

Pass which included significant ecological and heritage con-
straints, requiring extensive mitigation measures

 Q Extensive rock cuttings and material utilisation challenges 
(blasting, crushing and haulage) for the realignment through 
narrow gorge which forms the Cogmanskloof Pass

 Q Construction of three new river crossings over the 
Cogmanskloof River, including the iconic New Ashton 
Arch Bridge

 Q Upgrade to municipal services infrastructure through the 
towns of Ashton and Montagu for the Langeberg Municipality

 Q Construction of specially designed natural stone clad 
retaining walls and other roadside furniture to celebrate the 
construction methods and engineering achievements of this 
historic South African road building monument

 Q Preservation of one of the oldest existing road tunnels con-
structed in South Africa using primitive blasting methods

 Q Restoration of the historic Hodges Bridge for foot traffic and 
preservation of historic fabric of the Cogmanskloof

 Q Preservation of the historic Fort Sidney by limiting 
vibrations from nearby rock blasting activities and other 
construction work

 Q Reinstatement of a dry-packed-style stone retaining wall to 
link with remaining original Bain’s Road retaining stone walls

 Q Special attention to preservation and reinstatement of indig-
enous vegetation with an extensive restoration component

 Q Installation of Victorian-style road signposts and streetlights 
in Montagu, to complement the historic buildings along Long 
Street, of which 13 buildings are proclaimed national monu-
ments (now provincial heritage sites).

Local manufacturers, with support from overseas specialists, 
were used to manufacture and supply specialised components 
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the new Ashton Arch Bridge the upgrade preserved historical 
aspects of the existing road design
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such as post tensioning systems, arch stay cables, anchor plates 
and support bearings. On completion of the project, a total of 42% 
of the contract value would have been allocated to the creation of 
economic opportunities and entrepreneurial capacity in the sur-
rounding areas over a period of more than seven years.

ROAD UPGRADING
The road upgrading took cognisance of heritage and other as-
pects such as fauna and flora, landscaping and flood risk.

The primary objective of this project was to reconstruct the 
roadway to a higher standard to improve traffic and pedestrian 
safety, as well as improve flood capacity of bridges and prevent 
overtopping of the road during floods over the complete 14 km 
of road.

With the main part of the route being constructed in the 
Cogmanskloof Gorge between a river and high mountains, three 
new bridges and seven retaining walls were required to facilitate 
the upgrading.

THE NEW ASHTON ARCH BRIDGE
The greater Ashton-Montagu region, and Cogmanskloof Pass in 
particular, has experienced substantial flood damage on several 
occasions over the years. This resulted in multiple road closures 
and significant operational disruptions, with adverse impacts on 
the local economy.

A key consideration of the bridge was to minimise flow restric-
tion and improve the available free board within the restrictions 

of adjacent properties and road alignment levels. Through an 
economic analysis, the technical options for the river crossing and 
construction strategy were evaluated with due consideration of the 
impact of construction strategy on road user costs.

The bridge concept, which was finally adopted for the main 
river crossing in Ashton, consists of a single span (110 m) con-
crete tied arch solution with a deck suspended by hanger cables 
which accommodates four traffic lanes and pedestrian walkways. 
This largely eliminated the possibility of debris build up against 
the supports and provided the shallowest deck depth solution.

To minimise traffic disruption, it was constructed adjacent 
to the existing bridge while maintaining traffic over it. After 
completion, the new bridge was used as temporary bypass while 
the existing bridge was demolished, and new abutments built. 
The new concrete tied arch bridge was then jacked transversely 
into its final position in less than 12 hours.

The typical cross-section of the arch bridge deck provides for 
four 3.4 m traffic lanes and two 2.4 m sidewalks.

The overall height of the arches is 23 m, and the twin parallel 
arch ribs are connected via five 15.5 m wishbone beams that 
provide lateral stability to the arch ribs. Post-tensioned tie-beams 
complete the arch structural form.

Post-tensioned longitudinal and transverse beams support the 
integral deck road slab and transfers load to the tie-beam, while 
24 fully-locked coil strand-type hangers connect the arch rib 
and tie-beam by cast steel fork sockets to structural steel anchor 
brackets fixed with high-strength stress bars. 

Leading the change 
towards a more 
sustainable future

Everything we do is designed 
to deliver a better world. 

Uplifting communities, improving
access, sustaining our planet – we
partner with clients to turn ambitions
into actions.
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the City of Cape Town’s Water and 
Sanitation department identified an 
urgent need for an upgrade to the 

old Retreat Low Lift Sewer Pump Station. 
The old pump station had exceeded its 
design life and was reported to no longer 
be maintainable and unable to cope with 
the current peak flow conditions. High 
levels of sedimentation, rugs and foreign 
materials in inflow caused frequent clog-
ging and blockages of pumps.

BVi Consulting Engineers was appointed by the City of Cape 
Town to undertake the planning, design, tender documentation, 
project management and site supervision for the construction of the 
new Retreat Low Lift Sewer Pump Station, which forms part of the 
Cape Flats Sewage Reticulation System. The proposed upgrades to 
the sewage infrastructure comprised the following components:

 Q Constructing the new Retreat Low Lift Sewer Pump Station 
with increased capacity of 750 ℓ/s peak flows

 Q Constructing a grit chamber and installing automated 
screening equipment and an odour control system

 Q Cured-in-place-pipe refurbishment and rerouting of an ex-
isting 1 050 mm diameter outfall gravity sewer

 Q Demolishing the old Retreat Low Lift Sewer Pump Station.

UNIQUE DESIGN ASPECTS
The new Retreat Low Lift Sewer Pump Station was designed for 
energy efficiency, ease of operation and maintenance, high secu-
rity, and visual aesthetics. The incoming raw sewage has a high 
influx of rags and inorganic solids. Two automated mechanical 
raking screens (one duty, one standby) were installed to remove 
rags and reduce clogging and thus prolong the lifespan of new 
pumping equipment and downstream infrastructure.

Three immersible sewage pumps (two duty, one standby) were 
installed with variable speed drives in a dry well configuration. 
Telemetry and Scada systems were installed for early detection and 
relaying of signals and faults to enable quick response as well as 
offsite monitoring of the pump station.

Profuse vandalism and theft in the area highlighted the need 
for heightened security. To this end, all external walls and slabs 
of the pump station were constructed of reinforced concrete, and 
all access doors and frames are steel. No windows were provided 
to the concrete structure, with wall openings and sizes kept to an 

absolute minimum. Electrical junction manholes external to the 
pump station are fitted with lockable covers to secure and protect 
cables. Ventilation fans and air conditioning units were provided 
to ensure adequate fresh air supply and circulation inside the 
reinforced concrete structure.

The pump station is situated in a residential area, and a 
bio-trickling filter odour control system was therefore installed 
to remove high levels of hydrogen sulphide gas from the raw 
sewage and release polished air into the environment. A standby 
generator has been installed for backup supply during power 
disruptions. A 1 050 mm diameter emergency bypass line was 
also installed, capable of handling the full design flow in the event 
of a total shutdown of the pump station.

The old Retreat Low Lift Pump Station has been demolished 
and the precinct repurposed into a tennis and netball court which 
will be utilised by the local school and community. 
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the new retreat Low Lift Pump station

the new pump station has an 
increased capacity of 750 ℓ/s
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Against the backdrop of a huge 
national housing backlog, especially 
in Gauteng and specifically the East 

Rand (Ekurhuleni region), Cosmopolitan 
Projects launched the Watervalspruit Mega 
Housing Development on 1 June 2016.

The Watervalspruit project, now named 
The Sky City Housing Project, is situated 
south of Alberton, north of the border of the 
Ekurhuleni Metropolitan Municipality and 
Midvaal Municipality, east of the R59.

The conceptual planning, town-plan-
ning and preliminary designs on this pro-
ject started as early as 2005, with expected 
completion of the entire project scheduled 
for December 2025. The development 
consists of 15 358 residential units that 
will be developed and completed within 
11 phases over a period of 8 to 10 years. 
The Sky City Housing Project therefore 
qualifies as a mega housing development in 
terms of the National Human Settlements 
Department’s ‘informal’ definition, namely 
providing more than 10 000 residential 
affordable housing opportunities.

Sky City provides housing to a group 
of people typically referred to as the 
“missing gap” when it comes to housing 
beneficiaries, i.e. people with a combined 
monthly household earning of more 
than R 3 000 who do not qualify for 
RDP housing grants, but who cannot 
afford higher upper class houses of above 
R500 000. These are people who earn at 
least R10 500 per month. Beneficiaries who 
qualify for the Financial Linked Individual 
Subsidy Programme (FLISP) will also be 
catered for on this housing project.

The project submitted for review 
includes Node 3 and Node 4 and of the 
Sky City Residential Development and 

comprises provision of bulk and internal 
engineering services to 2 300 RES 1 stands, 
a shopping centre, filling station, taxi rank, 
two private schools and three social node 
stands for community facilities, at a cost of 
approximately R181 526 545 million.

A DEVELOPMENT WITH A DIFFERENCE
The Sky City project differs significantly 
from most other conventional housing 
projects in that it is designed so that the 
community can immediately benefit from 
the amenities included in the project.

Sky City stands in stark contrast to 
conventional housing developments where 
amenities such as schools, shopping centres, 
parks and so forth are the responsibility of 
provincial and national government depart-
ments and often only implemented long 
after the housing development is launched.

By virtue of its definition as a mega pro-
ject, its monetary value, the large number of 
different professionals and experts required, 
as well as the large scope of works of ser-
vices designed and constructed, the project 
is also not a conventional housing project 
from an engineering perspective.

The complexity and sophistication of 
the project can be illustrated by the large 

scope of works designed and constructed, 
including:

 Q 1 964 km of bulk water supply line
 Q 13 033 km of internal water reticula-

tion pipelines
 Q 16 250 km of internal sewer reticula-

tion pipelines
 Q 5 764 km of bulk and internal storm-

water drainage pipelines
 Q 15 162 km of tarred roads
 Q 16 261 km of walkways
 Q Two major Gautrans intersections
 Q 28 km of electrical reticulation
 Q An electrical sub-station.

SOCIAL IMPACT
The project will provide approximately 
2 300 families with affordable, decent 
homes, top quality basic municipal 
services, schools, and social nodes. This 
is the second phase of roughly 15 358 
families who will benefit from the total 
project. An affordable private school 
(Royal School) was also launched this year 
and has commenced with classes.

Over 20 000 man-days of local jobs 
were created for the labour force from 
neighbouring Palm Ridge townships 
during this first phase of construction, and 
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more than 10 local sub-contractors from 
neighbouring townships were appointed. 
This job creation trend gradually increases 
during housing construction and further 
phases and will be sustained over an 8- to 
10-year period and beyond as a result of 
further economic activities to be sparked 
by the complete development.

ENGINEERING CONSIDERATIONS
A large part of the project site area is situ-
ated within environmentally sensitive and 
natural wetland areas. It was inevitable 
that some of the engineering services 
would encroach on these sensitive areas, 
and the designs allowed for optimum 
concentration of multi-services through 
these areas to minimise damage.

Ekurhuleni Metropolitan Municipality 
has also indicated its requirement for 
attenuation facilities as part of the overall 
stormwater management requirements. 
Infraconsult Engineering has investigated 
various options of attenuation and has 
recommended that “instream” attenuation 
be done, utilising and upgrading old ex-
isting farm irrigation dams and dam walls 

inside the Kliprivierspruit which flows 
north-south along the western boundary 
of the development.

By making use of this innovative op-
tion, the client will save millions of rands 
on the construction of lined, watertight 
attenuation dams across the entire devel-
opment and will have more land available 
for residential and other purposes, thus 
optimising other advantages and benefits 
offered to the end user.

Furthermore, it is a requirement in terms 
of the National Environmental Management 
Act and the National Water Act that no or 
minimal damage be done to the wetland 

areas inside the buffer and sensitive zones as 
a result of stormwater discharge.

Infraconsult Engineering, in conjunc-
tion with environmental specialists, came 
up with an innovative design concept of 
increasing (instead of decreasing) the 
number of stormwater discharge points 
in order to minimise localised damage 
at exit points, spreading the stormwater 
discharge points at various strategic 
points along the length of the stream, and 
introducing a combination of erosion pro-
tection, silt catchment and control meas-
ures with the use of gabion/reno mattress 
structures at the outlet structures. 

the project targets the “missing gap” 
when it comes to housing beneficiaries
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stellenbosch University’s Facilities 
Management division was tasked 
with an ambitious upgrade 

programme to oversee the renovation 
and upgrade of multiple buildings across 
their main campus, which is located in 
Stellenbosch. The renovation and upgrade 
were to be aligned with the Facility 
Management division’s vision, which is 
to provide sustainable, accessible, and 
future-focused facilities and services.

Located in the northern quarter of the 
expansive Stellenbosch campus, the new 
Decanting Facility sets a new building 
typology for the precinct which will help 
facilitate the University’s long-term devel-
opment ambitions.

The new building has been developed 
with sufficient functionality to house 
various faculties in a modern and agile set-
ting. The facility will provide temporary, but 
fully functional workspaces for engineering 
students and staff while their buildings 
are being upgraded. Once construction 
has been completed at the Faculty of 
Engineering, the Decanting Building will be 
used during other campus renewal projects.

Aspects of this project included archi-
tectural services, structural services, fire 
and mechanical services, civil engineering 
services, electrical and electronic services, 
services coordination, planning approvals, 
construction monitoring and contract ad-
ministration. This included the bulk master 
planning of the precinct civil infrastructure, 
the external services for the building and 
the adjacent parking area. A new parking 
area services the new Decanting Building 
and new student residences alleviating 
parking congestion in the precinct.

All the parking bays consist of perme-
able grass blocks filled with crushed stone 
to ensure the water table is replenished 
during winter rainfall.

Sustainability was embedded into 
the design and applied throughout the 
construction. Sustainable urban drainage 
systems have been installed which 
elegantly incorporate stormwater man-
agement solutions. Attenuation ponds 
create a visual feature and recreational 
amenity. Pedestrian linkages provide safe 
passage around the site and tactile paving 
has been incorporated to ensure universal 
access.

COVID-19 CONSIDERATIONS
The Stellenbosch Decanting Facility and 
Silvertrees Parking project was initially 
planned for completion on 5 May 2020. 
However, due to unforeseen circum-
stances relating to the procurement of 
materials at the time and the shutdown 

of the site due to Covid-19 concerns, 
completion was reached on 24 November 
2020. The Defects Liability Period began 
thereafter and ended on 24 November 
2021 – thus completing the project.

With the Covid-19 pandemic occur-
ring during the construction phase of the 
project, a significant amount of time was 
lost as a result of National Government’s 
lockdown regulations. Strict procedures 
were also required when the site was 
re-opened to ensure safe passage and 
working environment for all staff and 
students traversing the areas.

The Decanting Facility and 
Silvertrees Parking facility is fully op-
erational and is used by the Stellenbosch 
University as an annex building to house 
lectures, seminars, presentations and 
meetings – all of which would otherwise 
take place in buildings that are currently 
undergoing refurbishment, repair or 
maintenance. 
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naidu Consulting was appointed 
by the South African National 
Roads Agency (SANRAL) to 

investigate the cause and location of 
accidents on National Route 2 Section 27 
(N2/27). The section of N2/27 under 
investigation starts from the Umhlali 
River Bridge at km 15.37 and ends after 
the Umvoti River Bridge at km 27.14.

Further to the investigation, an assess-
ment of the road geometry in accordance 
with SANRAL’s Geometric Design 
Guidelines was required on the horizontal 
curves north of the Umhlali and the Umvoti 
River Bridges, which were identified by 
SANRAL as being hazardous locations.

A Detailed Assessment and Stage 1 Road 
Safety Audit were carried out as part of the 
investigation to determine the underlying 
causes behind the high accident rate along 
the N2/27. The following tasks were under-
taken as part of the investigations:

 Q Analysis of existing accident records
 Q Analysis of current speed profiles
 Q Assessment of the horizontal curves 

north of the Umhlali and Umvoti River 
Bridges.

OUTCOMES AND RECOMMENDATIONS
The outcome of the investigation 
concluded that the horizontal curves 
north of the Umhlali and Umvoti River 
Bridges contributed to the high accident 
rates at these locations as they did not 

meet the minimum requirements to 
satisfy the 100 km/h (sign posted speed) 
and 120 km/h (85th percentile) operating 
speed. The high accident rates were also 
attributed to the sudden reduction of the 
speed limit from 120 km/h to 100 km/h.

Based on the findings, and in consulta-
tion with SANRAL, it was agreed that 
the way forward would be to realign the 
horizontal curves north of the Umhlali and 
Umvoti River Bridges to meet the minimum 
requirements to accommodate the 85th 
percentile operating speed of 120 km/h. 
This would serve to significantly reduce the 
likelihood of accidents as the 85th percentile 
operating speed would be satisfied.

PROJECT OVERVIEW
The main scope of work for the construc-
tion of the project was as follows:

 Q Realignment of the existing curves 
north of the Umhlali and Umvoti River 
Bridges

 Q Breaking up, removal and disposal 
of the redundant pavement layers, 
including the concrete layer and old 
asphalt pavement layers

 Q Removal of existing surfacing on 
bridge decks and replacement with a 
suitable asphalt surfacing

 Q Reconstruction of the pavement 
structure to match the existing jointed 
concrete pavement structure and lane 
configuration.

While the scope of works for the con-
struction of the road did not deviate from 
the conventional construction methods, 
the project was viewed as a great opportu-
nity to showcase the innovations present 
in the industry by delivering the project 
construction and close-out phase through 
digitisation.

The project is arguably the first road 
infrastructure project in South Africa to 
be implemented on the BIM 360 platform 
in 4D illustration. The software that was 
utilised to achieve the 4D model includes 
Civil 3D, Navisworks, Microsoft Projects 
and BIM 360. The implementation of this 
pilot BIM on the project was a first step 
towards understanding the benefits and 
efficiencies that can be expected from such 
a digitisation process and involved close 
collaboration between the client, consul-
tant and contractor.

The intention was for this to be a case 
study on the process of BIM implementa-
tion and the applicability of its use during 
the project lifecycle, including mainte-
nance and rehabilitation. 
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the Msunduze River Bridge, located 
in the heart of the Mandeni Local 
Municipality, is a four-span contin-

uous reinforced concrete river bridge, strad-
dling a total of 65 m over the Msunduze 
River. In addition to the construction of the 
bridge, the works included the upgrade of 
the gravel Local Road L3110 and its associ-
ated stormwater infrastructure.

The successful completion of the project 
has not only improved the level of service 
delivery for the Nyoni and neighbouring 
communities by providing infrastructure 
development, but has also left its mark 
through the realisation of significant social 
initiatives that have uplifted and developed 
the skills of local community members and 
targeted enterprise contractors.

The project surpassed the contract 
targets in all areas of community-based 
initiatives such as job creation, contract 
participation goals, as well as accredited and 
on-the-job practical training to both local 

community members and emerging con-
tractors. This was realised through detailed 
planning, social facilitation and the imple-
mentation of labour-intensive construction 
principles via the collaborative effort of the 
KwaZulu-Natal Department of Transport, 
Naidu Consulting and Icon Construction.

Despite the complexities associated 
with the construction of a reinforced 
concrete river bridge and the chal-
lenges brought about by the Covid-19 
national lockdown restrictions, the 
main contractor, with the extensive 
participation of the emerging contrac-
tors, was successful in overcoming these 
challenges and successfully completed 
the project in November 2021 while 
strictly adhering to quality control and 
programme-related constraints.

PROJECT BACKGROUND
Naidu Consulting was appointed by the 
KwaZulu-Natal Department of Transport 

to undertake the design and construction 
supervision of the Msunduze River Bridge. 
The motivating factors for constructing a 
river crossing were to facilitate safe travel 
for pedestrians, including scholars and 
the elderly, as well as to improve access for 
emergency services and to encourage long-
term economic development by unlocking 
land and promoting public transport to the 
Nyoni and neighbouring communities.

TARGETED ENTERPRISE 
DEVELOPMENT & TRAINING
Targeted enterprise development is aimed 
at exposing emerging contractors to a 
structured entrepreneurial development 
programme and to provide proactive man-
agement support with on-the-job practical 
training and mentorship. The outcome is to 
ensure that emerging contractors develop 
their commercial, managerial, practical and 
administrative skills, enabling them to take 
on more complex construction projects and 
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encourage growth from a micro-enterprise 
to an established contractor.

A total of five targeted enterprise 
subcontractors were employed on the 
Msunduze River Bridge project to under-
take the following construction activities:

 Q Two CIDB grade 1CE PE – drainage, 
guardrails and landscaping

 Q One CIDB grade 2CE PE – gabions
 Q One CIDB grade 3CE PE – bulk 

earthworks
 Q One CIDB grade 4CE PE – concrete 

and reinforcing.
Each package was structured to identify 
all possible activities to be included as 
labour-intensive construction methods 
to ensure that local labour benefited 
from employment. The provision for 
CETA-accredited training was provided 
to all targeted enterprise subcontractors 
and strategically structured to ensure 
relevance to the construction industry 
for the long-term benefit of all targeted 
enterprise contractors.

In addition, the principal contractor, 
Icon Construction, provided practical 
on-site training and daily mentorship to 
all targeted enterprise contractors. All five 
of the targeted enterprise subcontractors 
completed their scope of work with a 
high degree of quality and within the 
scheduled timeframes. As a result of the 
successful completion of their works, as 
well as the development and training op-
portunities received, two of the targeted 
enterprise subcontractors are now in a 

position to upgrade their CIDB grading 
status. Each of the targeted enterprise 
subcontractors was afforded the oppor-
tunity to select and attend two training 
modules from the following options:

 Q Site management procedures
 Q Site administration procedures
 Q Management of construction resources
 Q Legal requirements for construction 

contracts
 Q Tendering for construction contracts
 Q Development of construction work 

plans.
Following the completion of the training 
modules, the targeted enterprise sub-
contractors were required to put their 
theoretical training into practice while 
implementing their construction scope of 
work, ensuring a complete understanding 
of the knowledge gained in relation to 
actual construction implementation.

The targeted enterprise subcontractors’ 
scope of construction work had varying 
degrees of complexity. Some of the complex 
construction aspects included bridge 
construction-related concrete works such 
as pile caps, piers, abutments and parapets. 
This type of concrete construction works is 
usually included in the principal contractor’s 
scope of work due to its complexity, however 
with the continuous mentorship and prac-
tical training provided by Icon Construction, 
as well as the construction supervision staff, 
the emerging contractors were successful 
in overcoming the construction challenges 
associated with complex construction 

methods, while strictly adhering to quality 
control, and programme-related constraints.

The Covid-19 pandemic had also pre-
sented a challenge to the project programme 
and had the potential to have a significant 
financial impact on the contractor and sub-
contractors. Despite restrictions, the con-
tractors were able to complete the project 
on time, within budget and with minimal 
impact on the original project goals.

The Msunduze River Bridge project 
has surpassed the 35% contract participa-
tion goals (CPG) expenditure target, 
which is a contract participation target 
for targeted enterprises, and has achieved 
a 52% CPG expenditure. This has shown 
that the development of targeted enter-
prise subcontractors can be implemented 
and successfully achieved regardless of 
the complexity and nature of the project.

TRAINING, JOB OPPORTUNITIES 
& SOCIAL INITIATIVES
Through the inclusion and detailed plan-
ning of the rollout and implementation 
of labour-intensive construction activi-
ties, a total of 45 new job opportunities 
were created on the project through the 
employment of personnel from the local 
community by the principal contractor 
as well as the targeted enterprise subcon-
tractors. The project had an employment 
target of 40 new job opportunities 
which was exceeded by almost 13%. 
The project also ensured that personnel 
employed from the local community 

Labour-intensive construction 
methods were used wherever possible
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received CETA-accredited training before 
commencing work, as well as in-service 
training carried out while employed on 
the project.

Furthermore, ten youth were trained 
as part of the National Youth Service 
programme, receiving theoretical training 
followed by on-site practical training. 
The extensive training, both accredited 
and on-the-job practical training, has 
upskilled the community members who 
had benefited from these project initia-
tives to enable future employment in the 
construction industry.

The constant engagement with the 
local community over the duration of 
the project has also helped identify and 
realise various other corporate social 
development initiatives, which included 
the donation of computer equipment and 
soccer kits to a local football club. The 
Project Liaison Committee, on behalf 
of the local farmers, requested that the 
project team assist the local farmers in the 
area by donating the temporary shelters 
located in the site camp which were to be 
utilised for the sales of their local produce. 
The principal contractor agreed and, after 
rehabilitating the site camp, donated two 
shelters to the farmers in the community 
to promote their farming business.

OHS & ENVIRONMENTAL MATTERS
The construction supervision team 
together with the principal contractor 
strived to ensure compliance in respect 
of both occupational health and safety 
(OHS) and environmental matters over 
the construction duration. This included a 
significant change to the contract in re-
spect of the contractor’s health and safety 
(H&S) obligations which had originally 
only included a part-time H&S officer at 
tender stage. Based on the nature of the 
project and legal obligations associated 
with the prerequisite work permits from 
the National Department of Labour, a 
full-time H&S officer was approved by 
the client and appointed by the principal 
contractor at project commencement.

Despite the high OHS risks associated 
with the construction of a river bridge, 
such as deep excavations and working 
at heights, the H&S audits conducted 
over the duration of the project detailed 
minor findings such as first aid cases, 
however mitigating measures were 
always put in place to prevent future 
reoccurrences.

The project’s approved environmental 
management programme (EMPr) detailed 
stringent environmental control measures 
associated with the construction of a 
bridge within a river course. An environ-
mental control officer was appointed on 
the project to guide the project team in 
ensuring compliance over the construc-
tion duration.

During the design stage, the structural 
engineers had maximised the bridge deck 
spans to reduce the number of piers within 
the river course while still maintaining 
a balance with the feasibility of the 
superstructure. During construction an 
environmental challenge related to the 
construction of cofferdams for the piling 
and foundation construction within the 
river channel was identified.

The EMPr set out compliance require-
ments, such as that the river course was 
not to be completely dammed, dewatering 
restrictions, and mitigating measures to 
ensure the pile and foundation construc-
tion was programmed during the “dry” 
season such as winter months to reduce 
the risks associated with flood damage. 
These requirements were adhered to and 
successfully completed in compliance 

with the EMPr, which was a milestone 
from an environmental perspective.

At project completion, the site was re-
habilitated with alien vegetation removed, 
and grassing and landscaping undertaken 
to ensure the project site was left in an 
environmentally acceptable condition.

PROJECT OUTPUT VS PROJECT OUTCOME
As engineers, there is always a sense of 
pride in realising the “output” of a design. 
A greater sense of accomplishment, how-
ever, comes with seeing the “outcome” of a 
project, which contributes to the improve-
ment of the quality of life in society. The 
job creation, targeted enterprise develop-
ment as well as training and skills transfer 
initiatives implemented on projects such 
as the Msunduze River Bridge heighten 
this sense of accomplishment as they allow 
for the upliftment of local communities as 
well as development of small businesses, 
actively contributing to our empowerment 
and development as a nation.

The old adage, “If you give a man a fish, 
you feed him for a day, but If you teach a 
man to fish, you feed him for a lifetime,” 
rings true through the successful comple-
tion of projects like this one. 

targeted enterprise 
development 
formed a significant 
part of the project
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For a long time the R328 (TR33/2) 
at Brandwacht, Mossel Bay, was a 
dangerous road for pedestrians to 

cross. Residents and schoolchildren would 
cross the busy road at grade, where vehicles 
travel at high speed. What’s more, the 
vertical and horizontal alignment of the road 
affected forward visibility and stopping sight 
distance, which created a life-threatening 
hazard that the community had to face daily.

The Mossel Bay Municipality wanted 
to build a pedestrian bridge that would 
improve road safety for the residents of 
Brandwacht, particularly schoolchildren, 
and benefit individuals from the community 
that might live with financial constraints.

So, in July 2015, Royal HaskoningDHV 
(RHDHV) helped the municipality to apply 
for Municipality Infrastructure Grant 
(MIG) funding, which would supplement 
municipal funds in the construction of a 
pedestrian bridge over the R328 (TR33/2). 
The application was approved, and on 
4 April 2018 the Mossel Bay Municipality 
appointed RHDHV for the design, procure-
ment, and construction supervision of the 
Brandwacht Pedestrian Bridge.

The local school principal and commu-
nity leaders were consulted to agree on the 
best location for the bridge so that it would 
be supported and used by the community.

Construction commenced in 
September 2020 and was completed in 
October 2021, within budget.

QUALITY ENGINEERING
State-of-the-art software and digital 
tools were used on this project for the 
visualisations, design, 3D modelling, and 
production of working drawings.

The formwork for the bridge deck con-
struction was pre-assembled off site where 
the client could see the formwork, check 
the quality, and plan the erection and 
assembly for increased productivity and 
quality of the finishes. This approach also 
ensured minimal disruption to traffic.

More about the bridge:
 Q The reinforced concrete bridge 

structure comprises a three-span 
continuous varying depth T-beam.

 Q The bridge crosses the R328 with 
a 16.6 m central span and 12.59 m 
jack spans.

 Q The bridge is perpendicular to the 
road with a deck depth of 1 m at the 
columns and the midspan and abut-
ments with a deck depth of 0.65 m.

 Q The deck has a minimum vertical 
clearance to the deck soffit of 6 m.

 Q The horizontal clearance is 3 m from 
the shoulder to the concrete piers on 
the R328.

 Q The deck width between kerbs is 2 m.
 Q Polycrete handrails were provided to a 

minimum height of 1 m.
 Q The western landing consists of a 1:8 

ramp and staircase access to provide 
accessibility from the northern and 
southern approaches.

 Q The eastern landing terminates at the 
existing ground level.

A security screen was provided at the 
request of the Western Cape Government 
(WCG), which owns the R328, and as 
a prerequisite of the Memorandum of 
Understanding between the Mossel Bay 
Municipality and the WCG.

The screen was designed so that it 
became a feature of the bridge. Smooth 
curves were added to give the impression 
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that the cage gets bigger as you get closer 
to the middle, which is usually where the 
user feels the most constrained.

The cage was also left open at the top 
at the jack spans; it is closed over the main 
span, which bridges the road below. This 
also gave the impression of openness, 
rather than a closed-in feeling, while 
crossing the bridge.

AESTHETICS
Since the bridge would be visually 
prominent over the R328 and would 
influence the perceived quality of the 
built environment, careful attention was 
paid to its appearance. The goal was to 
create a structure with simple, elegant 
lines insofar as the construction methods 
would permit.

Articulation of the bridge deck was 
eliminated to save money and time and 
avoid unnecessary adornment. The 
curved deck soffit provided smooth 
lines across the trunk road below, 
while radiused corners softened visible 
deck edges. Because the cage was a 
prominent feature of the bridge, it was 
designed to emphasise the aesthetics of 
the bridge.

The horizontal members of the cage 
were shaped like waves and painted 
blue to represent the ocean nearby. A 
transparent material was used for the 
cage enclosure to ensure that the case 
steel elements stood out and remained the 
feature.

It was important that users felt safe 
and comfortable while crossing the 
bridge. The cage was designed so that 
people don’t feel claustrophobic when 
crossing, but instead feel like they are 
passing through a portal. Pedestrians can 
also clearly see the other end of the deck, 
which was crucial for safety reasons.

SUSTAINABILITY CONSIDERATIONS
RHDHV believes in sustainability leader-
ship, education, and action, and the com-
pany’s core purpose – to Enhance Society 
Together – comprises five themes:
1. Climate change
2. Biodiversity and natural systems
3. Resources and circularity
4. Social value and equality
5. Safety and wellbeing.
These five themes were considered 
throughout all phases of the project. Here 
are two examples:

 Q Under the social value and equality 
theme: The ramp and staircase on 
the western side of the bridge were 
designed to be an earth fill with gabion 
wall instead of a suspended reinforced 
concrete slab on piers. This was done 
for two main reasons: to create work 
items that could be completed by local 
labour, thus creating jobs, and from 
an aesthetic viewpoint to balance the 
mass of earth on the eastern side.

 Q Under the safety and wellbeing theme: 
RHDHV staff conducted a bridge 
safety presentation and learning ses-
sion at the local school to encourage 
the schoolchildren to use the bridge. 
They were also shown how to use the 
bridge safely, rather than crossing 
the road below, as they have done in 
the past. This also instilled a sense 
of ownership of the bridge in the 
schoolchildren.

SOCIAL IMPACT
The biggest impact on the residents of 
Brandwacht is that they now have a safe 
pathway across the R328, potentially 
saving thousands of lives and avoiding 
countless accidents.

Beyond this, local labour and SMMEs 
were employed and trained on the project, 

which developed skills within the local 
community. Training included:

 Q Gabion box construction
 Q Fixing of shuttering
 Q Steel fixing
 Q Pouring of concrete
 Q Working at heights.

SMME subcontractors were also hired to 
collaborate on the project, extending the 
upskilling opportunities to their employees.

In employing and upskilling local 
labour, RHDHV empowered them with 
marketable skills and knowledge that 
could help them find work once the 
project was complete. The fact that people 
in the community helped build the bridge 
gives them a sense of pride in it.

CONCLUSION
The Brandwacht Pedestrian Bridge en-
hances community safety. Parents no longer 
have to worry about their children crossing 
a busy and dangerous road to get to school. 
At night, girls and women can walk safely 
between work and home, with plenty of 
light and visibility of the entire bridge.

The aesthetics of the bridge were care-
fully considered to ensure that it leaves 
an elegant structure that will enhance the 
look and feel of the area.

In employing local labour and SMME 
subcontractors for the project’s duration, 
the team was able to provide direct em-
ployment and leave behind an upskilled 
workforce in the local community.

The construction of the Brandwacht 
Pedestrian Bridge demonstrated the im-
portance of teamwork among all parties 
involved, from the local community to the 
client, contractor, and team of expert con-
sulting engineers. This is a true example 
of working together to improve society, 
and it is a project that everyone involved 
can be proud of. 

the cage was designed to give an impression 
of openness while crossing the bridge

the western ramp and staircase were 
designed to be an earth fill with gabion wall
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the Europe Informal Settlement 
Services Upgrade Project was initi-
ated by Africa Unite, a local non-

government organisation that has been 
working with the community for more 
than 20 years. Following engagement, the 
community raised concerns including 
diarrhoea and waterborne diseases, as 
well as pest infestation. This is in addi-
tion to the large impact that unmanaged 
stormwater and greywater was having on 
communal and recreational areas, espe-
cially during the wet winter season.

JG Afrika assisted in developing 
innovative solutions to infrastructure 
challenges in the 29-year-old informal 
settlement pocket bordering Gugulethu in 
the Western Cape.

THE CHALLENGE
Europe is located on a disused landfill 
site and about 3 m above the Klipfontein 
road level.

The community has tried to solve its 
water and sanitation, as well as communal 

space challenges with limited skills 
and resources.

There is a lack of clean water supply 
in the community, with only one tap for 
every 40 households. The area is also prone 
to flooding, as there are no formal sewer 
systems in the area and greywater is dis-
charged directly onto walkways. Greywater 
drains toward Klipfontein road, which 
borders the southern edge of the settle-
ment and serves as a main access route to 
the area, where it enters the stormwater 
system.

Unmanaged stormwater runoff and 
greywater discharge, which is often 
contaminated with solid waste, results in 
muddy walkways and ponding that can 
fester, posing a health and safety risk to 
community members. Poor drainage infra-
structure also leads to erosion of the gravel 
paths used by pedestrians and vehicles.

THE SOLUTION
The proposed solution is an infrastruc-
tural public space system that comprises 
two new paved plazas that both gather 
water and act as public spaces that con-
nect to a pedestrian walkway that func-
tions as a stormwater channel.

The stormwater system has been 
designed to divert runoff from minor 
rainfall events from the top raised plaza 
area into a main permeable drainage 

channel. It consists of interlocking 
permeable concrete pavers that create 
a hardened surface for foot and vehicle 
traffic, while also directing drainage 
toward Klipfontein road.

Runoff quantity is further managed by 
tree planters placed at intervals along the 
drainage route. They create bio-retention 
areas that facilitate the treatment of 
stormwater and infiltration into the 
ground, while also greening the site.

At waterpoints, new taps were 
installed to improve service and access 
to clean water for drinking and washing 
purposes.

The location of the new plaza spaces 
builds upon existing civic energy within the 
informal settlement and begins to create a 
new town square that can accommodate 
gatherings, events and play. The new water 
points and drainage channel provide an 
opportunity to introduce public space into 
the settlement in a way that solves some of 
the issue faced by the community.

One of the greatest achievements was 
the level of acceptance and ownership 
from the community who were included 
from the project outset and who have 
continued to operate and maintain the 
system after completion.

The project could be duplicated or 
adapted for other informal settlements 
that are facing similar challenges. 
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 the stormwater channel consists of 
interlocking permeable concrete pavers

existing tap points were replaced 
with three taps facing the walkway



PROTECT

RETAIN

CROSS

STRENGTHEN

• MSE retaining walls
• Precast retaining walls
• Reinforced Soil Slopes
• Dams and dikes

• Bridge abutments
• Buried bridge structures
• Box bridges
• Tunnels and underground structures

• Embankments over soft soils, piles & subsidence
• Soil reinforcement
• Geosynthetics solutions and products supply:
  geogrids, geotextiles, geocells, drainage
  geocomposites 

 
 

    • Erosion
    • Avalanche

    • Slope stabilization
    • Floods & Coastal

    • Waste storage
    • Spill containment
    • Blast protection
    • Noise mitigation
    • Secured storage

• Natural risk protection • Industrial risk protection

• Quays and jetties
• River training
• Reservoirs and canals

    • 

www.terre-armee.com

E-mail: resa@recosa.co.za / steved@recosa.co.za  

‘Phone: +27 74 588 7721

2nd Floor, 1 Park Road, Richmond, Johannesburg

http://www.terre-armee.com
mailto:resa%40recosa.co.za?subject=
mailto:steved%40recosa.co.za?subject=


38 November 2022 Civil Engineering

the project is part of the Presidential 
Economic Stimulus Programme 
and aims to capacitate stakeholders 

in order to support the implementation 
of labour-intensive construction (LIC) in 
order to create jobs, reduce unemploy-
ment and potentially impact poverty.

The works entailed:
 Q Formal LIC training to municipal 

stakeholders
 Q Support for data capturing processes 

onto the National Expanded Public 
Works Programme Reporting System

 Q Provision of support and capacitation 
during the implementation of the LIC 
projects.

PROJECT OVERVIEW
Although LIC is a relatively old concept, 
public bodies have not adequately 
embraced LIC in order to fully realise the 
benefits and the jobs that government 
intends to create through infrastructure 
spend. Continued failure to create jobs 
could potentially reduce the allocated 
budgets to infrastructure projects, thereby 
reducing work for the industry.

This project looked to assemble the 
efforts of several stakeholders to bring 
about sustainable changes to job creation 
within the public sphere. While the client 
attempted to develop an all-encompassing 
specification to solve the problem, the col-
laborative effort of the consultant and the 
client in identifying where the municipality 
was in terms of LIC implementation, and 
then swiftly responding to these needs, 
ensured that the municipality took several 
significant steps in advancing job creation 

through its projects – steps which mobilised 
the municipal stakeholders to plan, imple-
ment and monitor LIC projects effectively.

The project team applied out the box 
and divergent thinking to engage key 
resources and further established steering 
committees whose members represented all 
spheres of government in order to optimise 
the learning through a short project in order 
to maximise job creation. The approach ap-
plied by the team was innovative, responsive 
and dynamic, and merged technical knowl-
edge with effective social facilitation skills 
in order to achieve the client objectives.

The project uniquely allowed trainers 
to provide on-the-job capacitation oppor-
tunities through project implementation 
and exposed challenges and capacitated 
stakeholders to navigate such challenges. 
The project team capitalised on this 
investment and has strategically planned 
and implemented the project so as to 
radically and fundamentally change the 
culture around and way in which LIC is 
being implemented in South Africa.

PROJECT OUTCOMES
In 12 months more than 150 people were 
trained, tender documents were aligned, 
projects were implemented and monitored, 
and vital lessons were learnt. The identifi-
cation of the correct key stakeholders has 
supported the communication of the pro-
ject outcomes to all levels of government.

Through this project municipal staff 
have been capacitated to undertake 
LIC works and there has been a shift in 
thinking when it comes to implementing 
LIC, with officials having developed a belief 
that LIC is more achievable than perceived. 
Stakeholders who support the municipality 
have also been empowered to provide LIC 
support to these municipalities as well as 
those within the province.

Proforma tender documents and poli-
cies have been aligned and will ensure that 

every project contains an element of job 
creation within them. The proforma tender 
documents have included training require-
ments that will ensure that all local people 
working on such projects will receive some 
formal training on the project which will 
lead to a long-term impact on their lives.

Overall, the municipalities and the 
province have made significant strides 
in inculcating LIC into infrastructure 
projects. 
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the project has capacitated stakeholders 
to support the implementation of labour-
intensive construction
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the upgrading and rehabilitating of 
the Omaruru River Bridge formed 
part of the greater project to up-

grade the salt road between Swakopmund 
and Henties Bay (MR44), and the gravel 
road from Henties Bay to Uis to Kamanjab 
(MR76) in the Erongo Region of Namibia, 
to a bituminous paved road. The route 
forms an important link from the inland 
communities to the coastal towns, span-
ning a distance of more than 400 km 
across desert terrain. Henties Bay is the 
closest community to the Omaruru River 
Bridge. Swakopmund is around 75 km 
away from Henties Bay and Walvis Bay is 
a further 35 km away.

The bridge is a key feature on the 
route and was first constructed in 1980. 
However, after a mere 12 years, the bridge 
required comprehensive concrete repairs 
due to severe concrete damage to the 
structure. A further 23 years later, in 2015, 
the bridge was found to have deteriorated 
again to an extent which greatly compro-
mised its structural integrity.

HARSH LOCATION CONDITIONS
Located approximately 2 km from the 
Atlantic Ocean, the deterioration of the 
Omaruru River Bridge can be attributed 
to the extremely harsh environmental 
conditions to which the bridge is exposed. 
The climate in this area varies from very 
warm and dry (when the wind blows 
from the inland of Namibia) to wet, 
misty and very cold, virtually marine 
conditions (when the wind blows from 
the ocean). This results in temperatures 
ranging from minima of 0°C to maxima 

of 45°C – among the harshest ranges on 
the planet.

In addition to these environmental 
conditions, the approach road was a 
salt road, which had been sprayed with 
concentrated salt water. The combina-
tion of the harsh environment and salt 
ingress into the structure created ideal 
circumstances for the inevitable chloride 
corrosion of the steel reinforcement.

PARTNERING WITH LOCAL EXPERTISE
Zutari, in joint venture with consulting 
engineers Bicon Namibia, was appointed 
for the detailed design, tender documen-
tation, contract management and site 
supervision services of this project. Bicon 
Namibia was responsible for the material 
and pavement related services.

The consultancy services related to 
the bridge work were assigned to Zutari. 
The overriding question for the Omaruru 
River Bridge was whether it would be 
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viable to upgrade this bridge in a sustainable 
manner. A holistic approach was followed to 
find a solution that would create an enduring 
structure that would maintain and improve 
the main access route for the communities 
around the area.

SUSTAINABILITY AND SAFETY
The initial key issues were whether the 
bridge should be repaired, and how, or 
whether it should be completely demolished 
and rebuilt. Ultimately, the design team for-
mulated an option that entailed demolishing 
and rebuilding severely damaged portions 
of the structure, repairing other less critical 
elements, and upgrading the deck design to 
address the safety issue for pedestrian users. 
The foundation of the bridge is on piles, and 
the team realised that the weight of an up-
grade was critical, as additional piles would 
be very expensive.

The combined repair/rebuild solution, though 
more complex to design and construct, was deemed 
to be the most sustainable and cost-effective method 
and included:

 Q Demolishing and replacing the pier and abutment 
seating beams, the approach slabs, the deck and the 
barriers.

 Q Retaining the piles, pile caps, pier columns and abut-
ments, with minor repair work for these elements.

Since the deck would be demolished as part of the 
rehabilitation of the bridge, the team also designed the 
new structure so that its structural configuration could 
be changed from simply supported to continuous – a 
technique not frequently used in bridge repairs. The 
change allowed the number of joints to be reduced, thus 
limiting the points of potential water ingress to the sub-
structure elements. This required a deep understanding of the 
technical requirements and limitations when changing a bridge’s 
configuration.

Lastly, the team adopted several durability 
measures to enhance the adaptability of the 
structure to the harsh environmental condi-
tions. These measures included using cathodic 
protection to control the electrochemical 
reaction leading to corrosion of the steel 
reinforcement (a method rarely used in Africa), 
implementing an extensive gutter system to 
drain water away from the bridge elements, 
and installing waterproofing in key locations.

NEW CONFIGURATION
Changing the bridge’s configuration from its 
existing simply supported deck to continuous 
was structurally possible, as there were 
originally two rows of bearings on each of the 
piers. This system was replaced by one row 
of bearings on the centreline of the piers for a 
continuous deck.
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spalled concrete at faces near joints

spalled concrete at the end of a pier seating beam

severely damaged portions 
of the structure were 
demolished and rebuilt
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Reconfiguring the structure of the 
existing bridge while still maintaining the 
substructure elements required careful 
technical assessment of the loads acting 
on the existing piers. A continuous deck 
imposes higher movements on the piers, as 
there are no mechanical joints to accommo-
date these horizontal movements. Since the 
piers were not going to be reconstructed, 
the design team had to assess whether these 
increased movements could be supported 
by the existing piers. The option to use a 
single row of bearings on the centreline of 
the piers enabled the previously eccentric 
loads from the deck to be removed, allowing 
sufficient structural capacity in the piers to 
accommodate the larger movements. These 
changes in forces from the initial design 
to the proposed design were meticulously 
assessed by the design team.

The idea to change the bridge’s struc-
tural configuration from simply supported 
to continuous is not a method typically 
adopted when restoring a bridge. However, 
doing it allowed the number of joints to be 
reduced by over 70%, and the number of 
bearings to be reduced by 20%. Reducing the 
number of joints and bearings substantially 
increased the durability of the structure.

A specified construction sequence for 
placing the beams and casting the in-situ 
deck was followed to limit the horizontal 
movements of the beams. The beams 
had to reach a certain age before the deck 
was made continuous, and a specific, 
optimised sequence for the order of the 
different span construction was required.

DIGITAL SOLUTIONS
Advanced digital analysis tools were em-
ployed for the upgrading of the Omaruru 
River Bridge throughout the various 
project phases.

Design
The analyses of the bridge were conducted 
in MIDAS Civil, a bridge-specific struc-
tural analysis package. The design team 
had to prepare a workflow in this software 
which would allow the model to be quickly 
updated during the construction process. 
It was considered necessary since the 
contractor would provide real-time data 
of the beams to the design team to assess 
the deck movements and pier stresses, due 
to concrete creep and shrinkage, at each of 
the subsequent construction stages.

The design team required the precast 
beam ages for each span as construction 

continued to input the parameters in the 
MIDAS Civil models and ensure that the 
construction process was aligned with 
the design. This required digital prowess 
and a deep understanding of the software 
to be able to rapidly update the analysis 
models while construction was ongoing.

Modelling
The Omaruru River Bridge was modelled 
in 3D, in its correct geographical location, 
using Revit elements from a database of 
structural elements created over the years 
by Zutari’s bridge team. This 3D model 
was used to generate the drawings that 
were issued for construction and could 
also be used to ensure that the different 
elements fitted together with sufficient 
construction tolerances.

Construction
Photographs were taken and video footage 
was captured using a drone to obtain 
aerial views of the bridge at the different 
construction stages. These images and 
videos allowed the design team to gain an 
understanding of how the construction 
process was progressing.

The construction was carried out 
during the Covid-19 restriction period 
when the design team was prevented from 
conducting in-person site inspections. This 
restriction was overcome with frequent 
photographs of progress, emails, and 
discussions to clarify technical details.

COLLABORATION

Collaboration within Zutari
The design team of the Omaruru River 
Bridge was based in Tshwane, South 
Africa, whereas the site team was based in 
Namibia. There were regular communica-
tions between these teams to ensure that 
the construction of the bridge was aligned 
to the design solution for the structure, 
which included:

 Q The ages of the precast beams were 
communicated from the site team to the 
design team on a regular basis in order to 
update the analysis models and to assess 
the deck movements and pier stresses.

 Q The proposed products and construc-
tion methodologies for the bridge 
bearings, concrete mix designs, con-
struction sequence, drainage systems, 
epoxies for grouting, handrails, stress 
bars and waterproofing systems were 
communicated from the site team for 

approval by the design team as they 
were made available by the contractor.

Collaboration with contractor
The contractor appointed for the construc-
tion and repair of the Omaruru River 
Bridge played a role in determining the 
construction method to best suit their 
experience and equipment. Zutari’s initial 
design was that of a simply supported, cast-
in-situ deck. However, the contractor pro-
posed an alternative design, replacing this 
in-situ deck with precast beams and only 
an in-situ slab for the following reasons:

 Q The contractor did not have a concrete 
batching plant in nearby Henties Bay. 
The only batching plants available were 
in Swakopmund (75 km) and Walvis Bay 
(110 km). These would have resulted in 
long hauling distances for the concrete, 
which would likely have influenced the 
quality of the concrete work.

 Q Additional mixing trucks would have 
been required to cast the volume of 
the in-situ deck continuously.

 Q There was a concern relating to the 
settlement of formwork in the river 
sand of the Omaruru River.

 Q The in-situ deck would have required 
substantial amounts of formwork, 
along with additional time to assemble 
and remove.

Zutari evaluated the contractor’s 
proposed alternative design in terms of 
structural performance, feasibility, and 
construction cost. While evaluating this 
option of using precast beams, Zutari’s 
design team conceived the idea of also 
changing the structure’s configuration 
from simply supported to continuous. 
This alternative design of a continuous 
deck made up of precast beams and an in-
situ slab was found to be slightly cheaper 
than the initial design, with a similar con-
struction period. Once the client provided 
approval for this alternative design, Zutari 
reassessed it, and updated construction 
drawings were issued to the contractor.

CONCLUSION
The upgrade and rehabilitation of the 
Omaruru River Bridge was executed by 
means of a combination of concrete repair 
and member replacement, advanced 
durability measures, as well as reconfig-
uring the structure. The bridge has been 
designed and built to adapt to the harsh 
environmental conditions that it will be 
exposed to during its design life. 
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the Golomoti Solar PV project is a 
28.5 MWp solar PV and battery 
energy storage project conceived to 

bring electricity to the people of Malawi, 
one of the poorest countries in the world.

Only about 10% of Malawi’s popula-
tion has access to electricity, and the 
country is heavily reliant on hydropower, 
putting its energy supply at risk during 
dry seasons as well as being highly vulner-
able to climate change impacting water 
availability. Solar power has the potential 
for driving a greener, more sustainable 
future for the African continent, while 
accelerating quality of life.

Completed in 2021, the solar plant is 
coupled with a 5 MW/10 MWh battery 
storage system and will provide the 
Malawian power grid with 20 MW of 
much-needed power. Golomoti Solar 
was co-developed by JCM Power, a 
Canadian independent power producer, 
and InfraCo, an investment company of 
the Private Infrastructure Development 
Group, with JCM Power also managing 
the execution of the works.

The Golomoti Solar Power Plant 
entered the commercial operation phase 
in early 2022.

OVERCOMING CHALLENGES
Zutari undertook the PV plant design and 
layout, civil works, geotechnical investiga-
tion and foundation design, and electrical 
works for the project. The team created the 
power plant in a 3D interactive space, which 
allowed the client to showcase the project 
to investors. The 3D interactive model was 
continually updated to reflect the latest 
designs and assisted in design discussions. It 
made dynamic visualisation and movement 

possible around the virtual site, and 
evaluated the potential for table shading by 
having the tables track the sun position.

The project was inherently challenging 
as the site had a number of complexities: 
difficult ground conditions that changed 
with the seasons; a landlocked country 
where procurement of equipment would 
be expensive and logistically demanding; 
a complicated site shape with a magnifi-
cent baobab tree taking centre stage; and 
villages surrounding the site.

The ground conditions on site were 
complex and changed with the seasons 
from hard ground to soft sludge. Due to 
Covid-19 travel restrictions, the team 
applied an innovative approach to testing 
the foundations and ground remotely in 
order to understand conditions on site. 
Creativity was applied in articulating the 
foundation risks to the client and devel-
oping an adaptive construction process 
to site conditions, enabling the client and 
contractor to make informed decisions.

Civil designs were optimised to reduce 
costs through design of earthworks, 
availability of materials in-country, and 
drainage. Drainage was key and the 
solution needed to consider the broader 
impact on the surrounding village.

AWARD-WINNING DEVELOPMENT
The Golomoti Solar PV project is the 
first utility-scale grid-connected hybrid 
solar and battery energy storage system in 
sub-Saharan Africa. The project won the 
IJ Global Awards, African Battery Storage 
Deal of the Year in 2020, acknowledging 
this high-quality innovative development.

For the region, this marks a significant 
milestone as energy storage provides an 
important tool for integrating increasing 
amounts of renewable energy into utilities’ 
networks. Through the inclusion of the bat-
tery system, the project reduces variation in 
output during cloud cover, supports control-
ling voltage and frequency of the grid, and 
dispatches energy in the evening peak. 
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Golomoti Solar PV and Battery 
Energy Storage Project, Malawi

the Golomoti solar PV project will 
provide 20 mW to malawi’s power grid

 the design honoured the 
ancient baobab tree on the site



Many rural roads remain unpaved 
in South Africa, primarily in 
rural communities and poorer 

areas. Consequently, government invest-
ment in upgrading these roads has become 
essential, not only for creating new jobs but 
also for improving the lives of the people 
living in rural areas by facilitating easy ac-
cess to schools, jobs, and essential services.

Most road improvements involve en-
larging the roadway to increase its capacity, 
and what better method of expanding a 
roadway than using a mechanically stabi-
lised earth (MSE) wall? When used appro-
priately, they are often the most economical 
way of retaining soil. They are also labour 
intensive, easy to construct, and offer the 
opportunity to use locally sourced materials.

These walls can provide effective slope 
stability and fill retention if adequately de-
signed and constructed. On the other hand, 
if they are not, they may fail with significant 
failure consequences. Failures can result 
from a variety of causes which are often re-
lated. Therefore, in the event of a failure, the 
cause must be investigated to determine the 
mode of failure and the factors influencing 
wall stability before the appropriate options 
for remedial works are considered.

The KwaZulu-Natal (KZN) Department 
of Transport commissioned SMEC South 
Africa to investigate the cause of the failure 
of an MSE wall located on Main Road P73 

near KwaBombo, a rural community west of 
Hibberdene in the KZN province of South 
Africa. Main Road P73 connects Sipofu, 
some 20 km from the National Road N2 
(N2) to the east, with the Highflats to the 
west, and is thus a vital link between rural 
and farming communities.

The road was upgraded from a 
Type 6 District Gravel Road to a Type 3 
Secondary Provincial Road with a modi-
fied geometrical alignment. Additionally, 
the road’s construction required high fills 
that were accommodated by retaining 
walls consisting of MSE systems. The 
road upgrade was completed in 2017.

In late 2020, approximately two to 
three years after construction, Wall No.2 
supporting Main Road P73 at km 30+304 
began to exhibit longitudinal cracks along 
the length of the wall, approximately 4 m 
to 5 m offset from the crest of the wall. 
Cracking caused significant damage to the 
road pavement and drainage system.

INSPECTION
The in-loco inspection report revealed 
that the wall was constructed on a very 
steep slope over a natural seep. The wall 
exhibited instability, as evidenced by 
longitudinal cracks extending along its 
length. The result was substantial damage 
to the road pavement and drainage 
system, posing a substantial risk to road 

users, aggravated by a limited view dis-
tance and steep drop-off from Wall No.2.

It was evident from the tension cracks 
that the wall had deformed laterally and 
vertically to such an extent that it was in a 
state of imminent collapse, and any further 
change in conditions, such as further water 
infiltration or additional loading, could 
lead to further deformation and failure.

Further, significant soil staining was 
noted on the front face of the wall, which 
was indicative of water flowing over 
and through it over time. No bulging or 
cracking of the foundation soils were ob-
served; however, vegetation was very thick 
in places; therefore, the possibility of global 
stability issues could not be excluded.

This led to questions requiring further 
investigation, such as, “Why is the wall 
failing?”, “How can we fix it?” and “How do 
we prevent the failure from reoccurring?”

WHAT LED TO THE FAILURE?
SMEC employed the observational 
method, developed by Terzaghi in the 
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KEY PLAYERS
Client: KwaZulu-Natal Department of Transport

Consultant: SMEC South Africa
Contractor: Geopractica Contracting

Investigation and Design of Remedial 
Works for Wall No. 2 on Main Road P73
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smeC conducted an in-loco inspection and geotechnical investigation to determine the cause of failure



1940s and outlined by Peck in his 1969 
paper, to investigate the causes of failure 
and aspects that determined the stability 
of Wall No.2.

SMEC began by investigating the ro-
bustness of the original design. This process 
was based on information from the as-built 
drawings and the geomechanical properties 
derived from the geotechnical investigation. 
Following applicable standards, the latest 
standard used in South Africa for designing 
such structures, the external stability of the 
as-built wall was satisfactory, but rupture 
and adherence issues were noted.

To investigate the behaviour of the 
retaining structure and its interaction 
with the slope on which it was founded, a 
numerical simulation was conducted using 
Phase2. Multi-stage models were used to 
represent the critical section based on the 
construction sequence. The objective was 
to mimic the progressive stress below and 
within the wall as construction progressed. 
According to the results, the construction 
of the wall had a negligible effect on slope 
stability, and the maximum lateral dis-
placement of the wall facing and settlement 
below the wall remained within acceptable 
limits for MSE walls.

The sensitivity of the slope to changing 
boundary conditions such as groundwater, 
internal erosion and external loading was 
investigated using numerical analysis cali-
brated based on the findings of earlier field 
and laboratory investigation stages.

The observations made by SMEC 
during the in-loco inspection of the wall 
corresponded to those given by the nu-
merical analysis investigation, whereby the 
wall had rotated downslope. The results 
from the numerical analysis investiga-
tion further confirmed that the failure 
mode would be exacerbated through the 
introduction of moisture conditions within 
the fill or a change in frictional properties 
of the fill due to, for example, chemical 
weathering, dispersion, or internal erosion. 
It also confirmed that the overall slope was 
sensitive to changes in groundwater.

HOW DO WE FIX IT?
Maintaining the status quo was not an 
option, as it was likely to collapse, posing 
severe safety issues for road users and the 
general public.

Two options were proposed as future 
slope stabilisation measures. The first 
option involved the demolition of the 
existing wall and replacing it with a new 
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the supporting wall began 
to exhibit longitudinal 
cracks along its length

Cracking caused significant 
damage to the road pavement 

and drainage system
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MSE wall system. This option had the 
advantage that many of the existing wall 
components could be reused, further 
reducing the environmental impact while 
considering the affordability of materials 
and time constraints during construction. 
Additionally, modifications to the existing 
design were required to comply with 
applicable standards. In this regard, a re-
ticulated micropiling system was designed 
to account for the global stability issues 
associated with groundwater changes.

The second option entailed removing 
the existing wall and realigning the road 
by cutting into the top slope above the 
road. Finally, to retain the cut, a soil nail 
wall was proposed. The second option 
would provide a more robust solution, as 
it avoided the application of surcharge to 
the crest of the very steep slope, hence 
it was selected as the preferred solution. 
In addition, it would be a simpler option 
that would not require the design of 
complicated retaining systems. As a result, 
system efficiency would be improved, 
global stability issues would be mitigated, 
and the problems associated with fill would 

not arise due to the removal of the MSE 
system. Apart from shifting the road away 
from the top of the slope, guardrails were 
also proposed to provide a safety barrier 
and prevent motorists from driving down 
the steep drop-off at Wall No.2.

CONCLUSION
SMEC has completed the first two 
phases of the project, which include an 
investigation into the cause of failure of 
the retaining wall and an option analysis 
that considered various remedial work 
options and proposed a preferred solution 
to proceed to detailed design.

The study shows that even though 
it may be difficult to determine specific 
causes for the failure of MSE walls, the 
observational method can serve as a useful 
tool for carrying out these investigations. 
This study emphasises the importance of 
conducting an appropriate geotechnical 
investigation and conducting an extensive 
numerical investigation using all available 
information to reach a consensus regarding 
the geomechanical properties of the mate-
rial. Once the geomechanical properties 

of the slope had been established, an 
investigation was conducted into the 
slope’s sensitivity to changes in boundary 
conditions as well as simulating the failure 
of the slope using actual site observations.

Although there were a number of chal-
lenges, the investigation was completed 
within budget and on time. As part of 
the project, the community was actively 
involved, and while it was not a labour-
intensive project, all efforts were made to 
meet the needs and expectations of the 
community. In addition, SMEC provided 
learning and upskilling activities that 
benefited both its clients and society in 
general, as well as supporting the applica-
tion for professional registration with 
ECSA by an engineer employed by the 
KZN Department of Transport.

SMEC is awaiting approval of the 
preferred solution by the KZN Department 
of Transport before detailed design com-
mences. The preferred solution would re-
quire additional budget for the re-alignment 
and pavement design which will require 
Stage-Gate approvals as per the KZN 
Department of Transport mandate. 

Years of Making Life Simpler
It takes clients with vision and passionate teams to engineer 

infrastructure that improves the quality of life in our communities.

Transportation  \  Water & Sanitation  \  Structures  \  Management Services  \  Infrastructure Planning  \  Strategic Projects

Thank you to all who have partnered with Mariswe in South Africa and abroad over the past 
50 years. We are proud of what we have created and excited to add more value together in 
the future. 

50 Years Ad 1 Sept 2022.indd   1 2022/09/01   11:13
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Individual and Institutional Awards
The individual awards honour 
a person who has rendered 
outstanding service to the 
profession or one who has made 
a contribution of distinction 
to civil engineering. The 
institutional awards recognise 
excellence within SAICE’s 
operations across the country.

The following awards were presented in these 
categories:

 Q Engineer of the Year
 Q Young Engineer of the Year
 Q Graduate Engineer of the Year
 Q Technologist of the Year
 Q Young Technologist of the Year
 Q Graduate Technician of the Year
 Q Division of the Year
 Q Branch of the Year
 Q Student Chapter of the Year
 Q Most Supportive Advertiser of the Year

young engineer of the year (sponsored by sika south Africa) 
 Winner: shilpi Jain from stantec, Australia

Currently working in Australia, Shilpi is a professionally registered 
engineer with a passion for people and tackling problems. She is 
considered a valuable member of client teams, making her a trusted 
advisor, and quickly became a client favourite abroad, winning two 
technical awards from the water authority in Australia. Shilpi believes 
in empowering others and is always willing to help her peers and 
mentor younger engineers. She quickly rose to leadership positions 
in the SAICE YMP and CESA YPF after joining the committees. In the 
YMP, Shilpi drove the production of strategic/policy documentation, 
presented at Council and led YMP initiatives. She has also been 
recognised as one of Africa’s “Brightest Young Minds” due to her 
contributions to innovation.

graduate engineer of the year (sponsored by PPs for Professionals) 
Joint Winner: erin da silva from hatch

Erin has shown great leadership within the Hatch business and the wider 
industry. Starting out as a team member she has grown and flourished 
into a leader who has been responsible for managing and co-ordinating 
business development activities as well as projects locally and out of 
Canada and Australia.
 Erin is known to assist and teach students, graduates, and fellow 
colleagues. She has mentored final-year students and assisted them with 
their final year projects as well as mentored SAICE Transport Division 
members and assisted them in developing skills.
 She is looked up to as a leader for her personal qualities. She embodies 
what it means to be a civil engineer and frequently inspires students and 
graduates alike.

technologist of the year  
Winner: Kubendran govender from Mariswe

Kuben is the Regional Head for Inland Provinces at Mariswe, overseeing 
all business units (BU), as well as the executive manager for the water 
and sanitation BU. He is a mentor to employees within Mariswe and 
others in the industry, providing assistance and guidance for professional 
registration with ECSA.
 Kuben is currently pursuing his MSc in Industrial Engineering with a 
focus on technology, machine learning and AI in the efficient design of 
water reticulation infrastructure. Kuben believes that the early adoption 
of new technology depends on mindset, which is informed through 
relevant appropriate access to information and expert knowledge. Artificial 
intelligence and machine learning are among the technologies most likely 
to be implemented in design and construction in the next ten years.

engineer of the year (sponsored by reinforced earth) 
Winner: Pierre van der spuy from Zutari

Prof. Pierre van der Spuy is an Associate at Zutari and an Adjunct Associate 
Professor at Stellenbosch University (where he completed his own PhD). In 
addition, the International Association for Bridge and Structural Engineering (IABSE) 
appointed him as its new National Group Chair for South Africa earlier this year. 
Pierre is dedicated to bringing new ideas and technology not only to academia, 
but also to bridge the gap between academia and industry to translate advanced 
analysis techniques into practical optimised solutions for clients. He has pioneered 
the application of advanced non-linear finite element analysis for the industrial 
design of wind turbine foundations and bridges in South Africa.

graduate engineer of the year (sponsored by PPs for 
Professionals) | Joint Winner: takalane netshipale from the 

KwaZulu-natal department of health

Takalane currently works for the KwaZulu-Natal Department of Health 
Infrastructure Development as a Candidate Civil Engineer where she has 
contributed to the successful execution of numerous dormant capital projects.
 She is an active member of the SAICE Ethics Committee and SAICE 
Future Leaders Panel and is passionate about mentoring and supporting 
girls in STEM. For two years she volunteered as one of 140 international 
ambassadors of the #1MillionGirlsinSTEM campaign spearheaded by 
WomEng. She was also enrolled as a mentor for students at the University of 
Pretoria (UP) with SARS Mentorship, where she won the 2015 Best Mentor of 
the Year award. Takalane is still an engineering mentor with UP in 2022.
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technologist of the year  
Winner: Kubendran govender from Mariswe

Kuben is the Regional Head for Inland Provinces at Mariswe, overseeing 
all business units (BU), as well as the executive manager for the water 
and sanitation BU. He is a mentor to employees within Mariswe and 
others in the industry, providing assistance and guidance for professional 
registration with ECSA.
 Kuben is currently pursuing his MSc in Industrial Engineering with a 
focus on technology, machine learning and AI in the efficient design of 
water reticulation infrastructure. Kuben believes that the early adoption 
of new technology depends on mindset, which is informed through 
relevant appropriate access to information and expert knowledge. Artificial 
intelligence and machine learning are among the technologies most likely 
to be implemented in design and construction in the next ten years.

young technologist of the year 
highly Commended: duard erasmus from AeCoM

Duard is currently an Associate Technologist in AECOM’s structural 
engineering division and has progressed rapidly from a candidate 
technologist in 2014. He has a natural talent for communication which 
assists him when meeting clients and enables him to explain engineering 
concepts fluently and simply. He has a natural patience when it comes to 
training junior staff members and he ensures that they are provided with 
the correct balance of support and freedom.
 Duard enjoys finding solutions for complex engineering problems/
situations, which drives him to look at new and innovative options. He has 
a keen interest in pursuing technological advancement in the design and 
detailing of buildings and structures, actively working to implement and 
make use of digital tools for improved efficiency.

young technologist of the year  
Winner: tevan govender from Knight Piésold

Tevan began his experiential training in 2009 and has since been employed 
at four companies. He has been involved in several sectors within civil 
engineering during his 12 years of working experience and currently holds 
the role of Senior Civil Engineering Technologist for Knight Piésold.
 As a solutions-driven engineering professional he has also become an 
active ‘servant’ to the industry. He volunteers his time regularly to both 
SAICE and CESA with the aim of shining the spotlight on engineering in a 
positive and impactful manner.
 Tevan is also actively involved in Knight Piésold’s CSI initiatives and 
participates in the Annual CESA Job Shadow Day event by engaging with 
Grade 10 and 11 learners, where he conducts site visits to provide learners 
with first-hand experience.

graduate technician of the year 
Commendation: Avuyile Mayekiso from roMh Consulting

Avuyile is a Civil Engineering Technician at ROMH Consulting and is 
currently studying towards a BTech in Urban Engineering. He currently 
performs project management roles in some of ROMH Consulting’s water 
and sanitation projects and is also in charge of maintaining the ISO quality 
management system in the company’s Southern Region office.
 Avuyile has shown exemplary leadership skills throughout his early 
career. He is currently a member of SAICE, CESA and IMESA, and serves as 
the Deputy Chairperson of the SAICE Young Members Amathole Branch 
and Chairperson of the CESA Young Professionals Forum in the Border-Kei 
Region in the Eastern Cape. He was also involved in the SAICE CPUT Student 
Chapter where he previously served as the Chairperson.

graduate engineer of the year (sponsored by PPs for 
Professionals) | Joint Winner: takalane netshipale from the 

KwaZulu-natal department of health

Takalane currently works for the KwaZulu-Natal Department of Health 
Infrastructure Development as a Candidate Civil Engineer where she has 
contributed to the successful execution of numerous dormant capital projects.
 She is an active member of the SAICE Ethics Committee and SAICE 
Future Leaders Panel and is passionate about mentoring and supporting 
girls in STEM. For two years she volunteered as one of 140 international 
ambassadors of the #1MillionGirlsinSTEM campaign spearheaded by 
WomEng. She was also enrolled as a mentor for students at the University of 
Pretoria (UP) with SARS Mentorship, where she won the 2015 Best Mentor of 
the Year award. Takalane is still an engineering mentor with UP in 2022.
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division of the year (division with more than 500 members) | Winner: Water division

Members of the Water Division accepted the award.

division of the year (division with less than 500 members) 
Winner: environmental engineering division

Debbie Besseling (middle) accepted the award on behalf of the 
Environmental Engineering Division.

division of the year (division with less than 500 members) 
Commendation: Fire engineering division

Debbie Besseling (middle) accepted the award on behalf of the 
Fire Engineering Division.

branch of the year (branch with more than 500 members) 
Winner: durban branch

Sharon Shunmugam (middle) accepted the award on behalf of the  
Durban Branch.

branch of the year (branch with less than 500 members) 
Winner: bloemfontein branch

Members of the Bloemfontein Branch accepted the award.
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student Chapter of the year (sponsored by PPs for Professionals) | Winner: university of Johannesburg APK Civils Chapter

Members of the University of Johannesburg APK Civils Chapter accepted the award.

branch of the year (branch with less than 500 members) 
Commendation: Pietermaritzburg branch

Members of the Pietermaritzburg Branch accepted the award.

student Chapter of the year (sponsored by PPs for Professionals)  
Commendation: university of stellenbosch Chapter

Anri Kroukamp (middle) accepted the award on behalf of the  
University of Stellenbosch Chapter.

Powerful Interface User-defined Beam Creep and Shrinkage Reinforcement Design

Polka Engineering Software (Pty) Ltd
Cell: (083) 675 5666 Email: coombes@polka.co.za

mailto:coombes%40polka.co.za?subject=
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student Chapter of the year (sponsored by PPs for Professionals) | Commendation: university of Johannesburg doornfontein Chapter

Members of the University of Johannesburg Doornfontein Chapter accepted the award.

Most supportive Advertiser of the year:  
reinforced earth

Diane Griffiths (middle left) and Mitzi Quesnel (middle right) accepted the award 
on behalf of Reinforced Earth.

Most supportive Advertiser of the year runner-up:  
sizabantu Piping systems

Michael Wilson (middle) accepted the award on behalf of  
Sizabantu South Africa Piping Systems.

Erin Da Silva’s acceptance speech for Graduate Engineer of the Year was not presented 
at the awards ceremony and is therefore included here:

I was once told that civil engineers are the custodians of civilisa-
tion, and that has stuck with me and guided me in my career 
– understanding that the work we undertake as engineers enables 
us to steward humanity, which highlights the importance of 
our work.

Being recognised by an institution such as SAICE is a truly 
humbling experience. The expertise of the members is recognised 
globally and is an inspiration. These members have guided me to 
become the engineer I am, and I’d like to thank all those that have 
touched my career, either through project work, review, guidance 
or conversation.

A special thank you to Prof. Gerhard Heymann who 
inspired me back in university, Jarendra Reddy who showed me 
a different perspective of the work we do, Friedrich Slabbert 
who has developed me technically, Pieter Onderwater whose 

infectious passion for people, transport and the environment 
has elevated my career, my fiancé Daniel who has been my 
number one supporter and has consistently pushed me to 
continue to strive for excellence, and my family for making this 
all possible.

I recognised early on that I could make a difference in this 
industry and have actively pursued this. I have often been recog-
nised as a “big picture” person; one that needs to understand the 
role of the project in the wider ecosystem. Through the project 
work I have been involved in I have always strived to identify and 
bolster the sustainability of the solution.

This award is for all the young professionals out there. May 
we continue to shape the future we need and continue to steward 
society. As our SAICE coat of arms says: Fortiter Conde Animo 
Forti – Build strongly with a resolute mind.
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SAICE members were invited to submit their best engineering photographs for the Zutari Photo Competition 
which formed part of the SANRAL SAICE 2022 National Awards. All photos entered had to portray a project, 
equipment and/or people in civil engineering. The judging criteria included:

 �  The creative portrayal of civil 
engineering activities or projects

 � Originality
 � Photographic expertise

 � Visual impact
 �  Balance and artistic composition.
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Zutari Photo Competition 2022 winners

Winner:  Beautiful Concrete Pier | Photographer:  Bonisile Ndlovu
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Third place: Asphalt Paving | Photographer: Imraan Akhalwaya

Second place: Mirrored Perfection | Photographer: Erin Da Silva



this year the event hosted by 
Consulting Engineers South Africa 
(CESA) in partnership with Aon 

South Africa returned to an in-person 
awards ceremony for the first time since 
August 2019.

“In 2022 we are very proud to be 
celebrating 50 years of hosting this pres-
tigious event with a focus on consulting 
engineers and their clients who partici-
pate in or initiate projects that promote 
the advancement of our nation and the 
people of the continent,” said CESA CEO 
Chris Campbell.

In her speech at the awards, 
Clarissa Rizzo, Aon’s Business Unit 
Manager – Professional Risks, stated, 
“As a longstanding sponsor of the CESA 
awards, we have come to experience and 
appreciate the massive contribution that 
the engineering industry makes to our 
economy and society. Through all the 
many challenges and risks – and they 
have been complex and many of late – this 
industry remains a hallmark of a modern, 
progressive society.”

2022 WINNERS
This year’s winners are:

 Q Lifetime Industry Achievement 
Award: Tim Ter Haar was posthu-
mously recognised for his contribution 
to the development and promotion of 
the consulting engineering industry.

 Q Visionary Client of the Year: 
The Western Cape Department of 
Transport and Public Works, Roads 
Branch, was recognised for fully 
following the key commitments of its 
service delivery charter.

 Q Projects with a value between 
R250 million and R1 billion: Zutari 
was named the winner for the TASEZ 
‘Cluster 2’ Ford Frame project while 
AECOM received a commendation 
for the rehabilitation of Trunk Road 
between Ashton and Montagu for 

the Western Cape Government’s 
Department of Transport and Public 
Works, Roads Branch.

 Q Projects with a value between 
R50 million and R250 million: Zutari 
was named the winner for the up-
grading of 8 Merchant Place for Rand 
Merchant Bank (RMB). Two commen-
dations were awarded in this category: 
Merchelles Collective for Coca-Cola’s 
Polokwane Manufacturing Facility 
Infrastructure upgrade, and Nathoo 
Mbenyane Engineers for the upgrading 
of Dipaleseng Local Municipality’s 
Balfour Wastewater Treatment Works 
(Phases 2 and 3).

 Q Projects with a value less than 
R50 million: Royal HaskoningDHV 
was the winner for the Brandwacht 
Pedestrian Bridge for Mossel Bay 
Municipality. Naidu Consulting 
received a commendation for the 
Design and Management of a 
Labour-Intensive Capacity Building 
Programme for MISA.

 Q Best international project: Zutari 
was named the winner for the 
Golomoti Solar PV and Battery 
Energy Storage project in Malawi, 
while Bigen Africa received a com-
mendation for the Palapye Water 
Treatment Works Expansion Project 
in Botswana.

 Q Engineering Technology and 
Innovation – HVAC Building 
Systems Design Excellence: Maninga 
Engineering was the winner for the 
Commerce, Law, and Management 
(CLM) building development for Wits 
University.

 Q Engineering Technology and 
Innovation – Renewable Energy 
Systems Design Excellence: 
Zutari received a commendation 
the Golomoti Solar PV and Battery 
Energy Storage project of JCM Solar 
Corporation Limited.

 Q Business Excellence Award Winner: 
Naidu Consulting

 Q Small/Medium Company of the 
Year Commendation: Maninga 
Engineering

 Q Mentoring Company of the Year 
Winner: Nyeleti Consulting

 Q Mentor of the Year Award Winner: 
Gengan Govender

 Q Young Engineer of the Year Winner: 
Saiuree Nayager

 Q Young Engineer of the Year 
Commendation: Swesha Machere

 Q Publishing Excellence – Trade 
Publications: Creamer Media, 
publisher of Engineering News and 
Mining Weekly

 Q Publishing Excellence – Daily 
Newspaper: Arena Holdings 

Ce sA  Ao n  en G i n eer i n G  e XCeL L en Ce  AWA r ds

2022 winners announced
It was a night of celebration and networking at the 50th CESA Aon Engineering Excellence Awards held in 
Johannesburg on 28 September. The awards celebrated innovation, quality, outstanding workmanship and 
professionalism, which was evident in the entries for the different categories.
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ongoing flood-related damage to water infrastructure in 
recent times has added to South Africa’s water quality 
risks and highlights the need for greater resilience of 

treatment plants, pipes and drains.
Manda Hinsch, a Partner and Principal Environmental 

Scientist at SRK Consulting, has pointed out that the quality 
of drinking water erodes when infrastructure is vulnerable to 
natural disasters. A key challenge comes from the proliferation of 
algae with increased levels of nutrients in watercourses and dams.

“High nutrient levels in rivers and dams – measured by the pres-
ence of nitrogen and phosphates –promote the growth of blue-green 
algae-type, which are not algae at all, but types of bacteria called 
cyanobacteria. Among the current causes of this eutrophication are 
the discharge of raw sewage, and runoff from agricultural land, but 
there is also the destructive impact of floods,” says Hinsch.

Variable rainfall patterns and flooding associated with climate 
change are a growing threat to underground infrastructure like 
sewage pipes, as well as wastewater treatment works. When these 
facilities are damaged or under-perform, they discharge more 
nutrient-rich water into the environment. This compounds existing 
problems at wastewater plants, such as lack of maintenance, under 
treatment capacity and the impact of loadshedding. When power 
to the pumping and other equipment at these plants is interrupted, 
treatment is affected – and leads to discharging of substandard 
water quality.

“In areas where climate change is leading to higher ambient 
temperatures, this will further promote the growth of this algae,” 
she says. Countries like South Africa, with long average daylight, 
are conducive for algae growth. This combination of factors could 
undermine the quality of water that arrives in dams that provide 
communities with drinking water.

“Where the problem becomes severe, tertiary treatment is 
required to remove the effects of the cyanobacteria – before water 
can be distributed to users,” she says. This treatment adds to the 
burden of cost among municipalities; indeed, many municipali-
ties’ wastewater treatment facilities cannot easily implement this 
level of treatment as and when it is required.

BUILDING RESILIENCE
The challenge calls for a greater focus on building the resilience of 
water-related infrastructure. Hinsch pointed out that pump stations 
for sewage works are invariably situated in the lowest points and 
often close to watercourses, for instance. This location makes them 
particularly vulnerable to incidents of flooding – thereby height-
ening the risk of a flood disaster becoming a broader health disaster.

Since this type of infrastructure by its nature will be at low 
elevations, one needs to look at protecting it from failing during 
severe rainfall events.

Where the supply of electricity to these facilities is disrupted 
by natural disasters – or even just regular loadshedding – there is 
a case for providing back-up power at these sites, including green 
energy. Consideration could also be given to the inclusion of 
balancing dams during the design phase, which could receive the 
flow of unmanageable sewage volumes and feed it back into the 
system as capacity returns to normal.

Catchment management is key to addressing the problem at 
source. A key aspect of improved catchment stewardship is to 
monitor town planning to ensure that the reticulation and treat-
ment facilities are designed to cope with plans. Upgrading of the 
reticulation facilities is often not undertaken in time and results 
in discharges through manholes and stormwater infrastructure.

“An integrated approach to catchment management requires 
all stakeholders within local council to understand their own role 
when planning for the growing demands on the system. In many 
instances the sewage networks were simply not designed for the 
volume of material that they are expected to handle today, which 
have an impact on the stormwater which is often being managed by 
a different department within a council,” says Hinsch.

Dam water quality can also be impacted as weather patterns be-
come more extreme. With heavy rain alternating more frequently 
with droughts, there is a likelihood that sedimentation levels in 
dams will increase. Where ground is exposed after drought, more 
soil is likely to be washed downstream by intense rainfall.

“The treatment of water to potable standards is also being 
affected when sedimentation levels are high. This makes it more 
difficult to disinfect the final water which again adds cost to 
treatment,” she says. 

Protect water quality 
with more resilient infrastructure

Variable rainfall patterns and flooding 
are a growing threat to infrastructure
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the findings of these reports were tabled at a Special Meeting 
of Council on 13 June 2022 where a number of resolutions 
were passed and communicated to members in July 2022. At 

the most recent Council meeting, held on 11 October 2022, several 

amendments to the SAICE Constitution were considered that 
would bring into effect those resolutions, and all changes where 
approved by the required two thirds majority and are now to be 
submitted to Corporate Members for a ballot.

sA i Ce  A n d  Pr o Fe ssi o n A L  n e W s

Notification of proposed ballot to  
revise clauses of the SAICE Constitution
The current SAICE Constitution was approved earlier this year after a minor amendment to Clause 2.9.1.3. 
Following the resignation of the SAICE CEO, Executive Board established a small working group to review the 
SAICE governance structures and to consider the governance report as submitted by the SAICE Auditors, Mazars.

Clause Current Comment Proposed amendment

Constitution 
4.1.7

Elects the President-elect and Vice 
Presidents and/or co-opts other Council 
members in accordance with Clause 4.2 
and the By-laws.

The clause referenced is incorrect.

Elects the President-elect and Vice 
Presidents and/or co-opts other Council 
members in accordance with Clause 4.2 and 
Clause 2.2 of the By-laws.

Constitution 
4.2.7

Two additional Corporate Members of 
the Institution whom the Council co-
opts, if it considers such co-option to be 
advantageous.

The Executive Board recommends that some of 
the standing committees, panels and entities 
should be represented on, among others, the 
Council, as follows:

 Q Chair of Membership Committee
 Q Chair of Finance and Administration 
Committee (to be renamed Finance and Audit 
Committee)

 Q Chair of the Education and Training Committee
 Q Chair of the Future Leaders Panel
 Q A representative of SAICE PDP
 Q A representative of SAICE (Pty) Ltd.

The following representatives from each of 
the listed standing committees, panels or 
entities who must be Corporate Members:
i. Chair of Membership Committee
ii. Chair of Finance and Audit Committee
iii. Chair of Education and Training Panel
iv. Chair of the Future Leaders Panel
v. Managing Director of each SAICE entity

Constitution 
4.2.8 None This was clause 4.2.7, and it is just renumbered.

Two additional Corporate Members of 
the Institution whom the Council co-
opts, if it considers such co-option to be 
advantageous.

Constitution 
4.7.8

All motions and recommendations at 
the Council meetings must be decided 
by a simple majority of votes by a show 
of hands, except items as listed in Clause 
4.7.10 and results must be recorded.
 In the event of equal votes being cast 
for any specific issue, the President has a 
discretionary deliberative and final vote 
if he/she has not already voted on the 
matter.

This clause is in contradiction with clause 4.5 of 
the By-laws, shown below:

The Council may amend the By-laws, provided 
that the proposal to change the By-laws is 
included in the notice convening the meeting. 
Such amendment shall be approved by not 
less than two-thirds of the members of the 
Council present.

All motions and recommendations at the 
Council meetings (except for amendments 
to the Constitution or By-laws which must 
be voted in accordance with Clause 4.5 of 
the By-laws) must be decided by a simple 
majority of votes by a show of hands, except 
for those items as listed in Clause 4.7.10 and 
results must be recorded.
 In the event of equal votes being cast for any 
specific issue, the President has a discretionary 
deliberative and final if he/she has not already 
voted casting vote on the matter.

Constitution 
5.14.5

Chairs of the Finance and 
Administration, Membership and 
Education and Training Committees. 

The practice has always been to include the 
Chair of the Young Members Panel (now called 
Future Leaders Panel) as a member of Executive 
Board, but this is not in accordance with the 
Constitution.

Chairs of the Finance and Audit, 
Membership, Education and Training 
Committees and the Future Leaders Panel.

Constitution 
5.14.6 None – new clause The Council agreed that the CEO of SAICE should 

be a full voting member of Executive Board. The Chief Executive Officer.

VOTING
Please be reminded that Constitution matters are voted on by 
SAICE Corporate Members (in good standing), By-laws are voted 
on by Council, and Rules are approved by the Executive Board. 
Only these Constitutional changes are being put to members for 
consideration now.

Corporate Members will be requested to vote for 
the acceptance or otherwise of these amendment to the 

Constitution (2022) in accordance with their constitutional 
rights. Such secret ballot shall be conducted electronically during 
December 2022.

Prof. Marianne Vanderschuren

SAICE President 2022
marianne.vanderschuren@uct.ac.za

https://saice.org.za/wp-content/uploads/2022/06/SAICE-approved-Constitution-2022.pdf
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Course name Course dates location CPd Accreditation no Course Presenter Contact

Elementary Project Management 22–23 November 2022 Midrand SAICEproj22/03117/25
Credits: 2 ECSA Hamish Riddet Register:  

store.saice.org.za/
courses

cheryl-lee@saice.org.za
Practical Geometric Design 21–25 November 2022 Midrand SAICEtr22/03158/25

Credits: 5 ECSA Tom Mckune

sAICe training Calendar 2022 (Webinars)
Knowledge Management, 
Communication and Report Writing 9-10 November 2022 Online SAIChE-384

Credits: 2 ECSA John Broli

Register: store.saice.
org.za/webinars 

cheryl-lee@saice.org.za

Engineering Design as Creativity, 
Innovation and Value Adding 23–24 November 2022 Online SAIChE-381

Credits: 2 ECSA John Broli

Elementary Construction Dispute 
Resolution Procedures TBC Online SAICEEL21/02972/24

Credits: 1 ECSA
Adv Hubert 
Thompson

Design of Vessels, Tanks and Piping 16–17 November 2022 Online SAIChE-383
Credits: 2 ECSA John Broli

register online: www.saice.org.za | All dates are subject to change

sAICe training Calendar 2022 (Face-to-Face)

sAICe training Calendar 2022 (e-learning)
Course name Fees Mode CPd Accreditation no Course Presenter Contact

Elementary Accounting for Engineers Member: R2 070
Non-Member: R4 140 E-Learning SAICEEL22/03088/25

Credits: 1 Tanya Thompson

Register:  
https://cpdonline.
saice.org.za/

Authentic Leaders Development 
Program: Module 1 (Leading Self)

Member: R2 900
Non-Member: R3 500 E-Learning SAICEEL21/02926/24

Credits: 1 David Ramsay

Video Editing Member: R2 070
Non-Member: R 4140 E-Learning N/A

No credits Upskillist

Photoshop Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

Probability and Statistical Analysis Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

Project Management Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

Financial Planning Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

Coaching Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

Mindful Practice Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

Building Resilience Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

How to Start a Business Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

Smartphone Photography Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

Psychology of Organisations Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

Data Analytics Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

ECSA Registration Series #1 –
Background to Registration

Member: Free
Non-Member: R200

Knowledge 
purposes only

N/A
No credits SAICE

ECSA Registration Series #2 –  
How to Register as a Candidate

Member: Free
Non-Member: R200

Knowledge 
purposes only

N/A
No credits SAICE

ECSA Registration Series #3 – 
Before you get Started

Member: Free
Non-Member: R200

Knowledge 
purposes only

N/A
No credits SAICE

ECSA Registration Series #4 – 
Background to ECSA Registration

Member: Free
Non-Member: R200

Knowledge 
purposes only

N/A
No credits SAICE

ECSA Registration Series #6 – 
Mentorship

Member: Free
Non-Member: R200

Knowledge 
purposes only

N/A
No credits SAICE

register online: www.saice.org.za | All dates are subject to change

https://store.saice.org.za/courses
https://store.saice.org.za/courses
mailto:cheryl-lee%40saice.org.za?subject=
https://store.saice.org.za/webinars
https://store.saice.org.za/webinars
mailto:cheryl-lee%40saice.org.za?subject=
https://cpdonline.saice.org.za/
https://cpdonline.saice.org.za/
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Course name Course dates location CPd Accreditation no Course Presenter Contact

Getting Acquainted with being a 
Resident Engineer 24–25 November 2022 Online

SAICEproj21/02957/24
Credits: 2 ECSA
SAICEEL21/02958/24 
(Online)

Jan Bierman

Register:  
store.saice.org.za/
training-courses  

lizelle@saicepdp.org

Getting Acquainted with Planning, 
Scheduling and Programming for 
Construction Projects

8–9 November 2022 Online

SAICEcon20/02672/23
Credits: 2 ECSA  
SAICEcon20/02673/23 
(Online)
SACPCMP/CPD/21/005
Credits: 12 hours

Theuns Eloff

Getting Acquainted with Road 
Construction and Maintenance 17–18 November 2022 Online CESA-2064-06/2025

Credits: 2 ECSA Theuns Eloff

Road to Registration for Candidate 
Engineers, Technologists and 
Technicians

22 November 2022 Online CESA-2067-05/2025
Credits: 1 ECSA

Allyson Lawless
Stewart Gibson
Phathi Masimirembwa

The direct route to registration as 
a Construction Project Manager or 
Construction Manager

14 November 2022 Online CESA-2052-12/2024 Jeffrey Pipe

in-house courses are available. to arrange, please contact: Cheryl-Lee Williams (cheryl-lee@saice.org.za) on 011 805 5947.
For sAiCe-hosted Candidate Academy in-house courses, please contact: Lizélle du Preez (lizelle@saicepdp. org) on 011 476 4100 or 072 356 5230.

register online: www.saice.org.za | All dates are subject to change

sAICe-PdP / Candidate Academy 2022

A new SAICE Academy publication, 
titled Adjudication and Arbitration 
– How to deal with Challenges to 

Jurisdiction by Hubert Thompson, is now 
available from the SAICE bookstore. The 
new publication, together with its com-
panion book (The Legal Process dealing with 
Construction Disputes), is based on courses 
which the author has been presenting since 
2013 under the auspices of SAICE as part 
of the Institution’s Continuing Professional 
Development (CPD) support for persons 
registered in terms of the Engineering 
Profession Act 46 of 2000. 

Whereas the companion book deals 
with the dispute resolution process in con-
siderable detail (leading to the proverbial 
shaking of hands), this follow-up book 
aims to equip the reader with knowledge 
and techniques to deal with challenges 
to the jurisdiction of a presiding officer 
within the construction dispute resolution 
process, usually encountered during adju-
dications and arbitrations. 

A challenge may be a bona fide defence 
against the relief or remedy sought but 
may also be lodged as a challenge mainly 
for a tactical reason, such as to frustrate 
the proceedings (similar to what is known 
as the Stalingrad tactic). 

This book explains the difference be-
tween the two main kinds of jurisdictional 
challenges – threshold challenges (which 
challenge the presiding officer’s right to 
preside over a matter) and internal chal-
lenges (which assert that some aspects of 
a party’s case or defence fall outside the 
presiding officer’s jurisdiction) – and how 
these should be dealt with. 

The examples used in the chapter 
on case studies are based on the SAICE 
General Conditions of Contract, Third 
Edition 2015. However, the knowledge 
gained can also be applied to any of the 
other three standard form construction 
contracts commonly used in South Africa. 

The book sets out the basic princi-
ples of how to deal with jurisdictional 

challenges and is therefore presented as a 
practical reference. 

Both books are available from the SAICE 
bookstore: store.saice.org.za 

SAICE Academy launches publication
ACADEMY

Adjudication and 
Arbitration
How to deal with Challenges to Jurisdiction

Hubert Thompson
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scan the Qr code alongside to access previous 
editions of Civil Engineering.
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https://store.saice.org.za/training-courses
https://store.saice.org.za/training-courses
mailto:lizelle%40saicepdp.org?subject=
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