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Message from our CEO, Don Coleman:
The past 20 years has been a journey filled with fun and interesting challengers. This wonderful journey has been made 
possible by the enthusiastic, entrepreneurial character, which has encapsulated the Spirit of our amazing team. The road 
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forward to the next 20 years of this exciting journey. To our Dear Loyal Customers and Suppliers. Thank you 
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While the human suffering and infrastruc-
ture destruction resulting from the 
war in the Ukraine continues, 

South Africa has been forced to turn its 
attention to the disaster that has unfolded 
locally. At the time of writing, 448 inhabit-
ants are confirmed to have succumbed to 
the floods in KwaZulu-Natal (KZN) and 
parts of the Eastern Cape (EC), over 50 of 
them children.

Many survivors have been left with nothing, 
as around 4 000 homes have been destroyed 
and over 40 000 inhabitants displaced. Having lived 
through the worst flood in 35 years, and left without water, 
food, electricity or shelter, desperation is setting in for many who 
do not know how to move forward.

While efforts on the ground focus on much-needed hu-
manitarian aid, the civil engineering community needs to start 
assessing the infrastructure damage, identify what the needs are, 
and prioritise rehabilitation efforts.

According to Maslow’s hierarchy of needs, the most basic 
human needs are nutrition, air, and temperature regulation. The 
latter is provided through shelter and clothing. The second layer 
of needs described by Maslow is safety and security, followed by 
social needs (access to friends, family, and community). Although 
not everybody supports Maslow’s theory, during the floods in 
KZN and parts of the EC, it became clear that clean water (and 
sanitation), food and shelter are undoubtedly the most basic 
human needs.

ADDRESSING THE DAMAGE
Deputy Minister of Water and Sanitation David Mahlobo 
told Cape Talk (on 20 April 2022) that, “A war room has been 
established as part of the National Department of Water and 
Sanitation’s action plan to assist areas affected by the recent 
floods in KZN and the EC.” Experts within SAICE expect that 
water supply will be restored by the time you read this article.

Access to food, as well as the Durban harbour will require that 
roads be restored. Transport Minister Fikile Mbalula estimates 
the cost of the damage to KZN’s roads to be over R5.6 billion. 
Detailed geotechnical and structural infrastructure assessments 
are required. As the mudslides in the area are not the first, and 
slope stability issues are known, SAICE hopes that future planning 
in KZN and the EC will be more mindful of the risks (also see How 
geology put a South African city at risk of landslides (amppro-
ject.org)). Furthermore, a prioritisation of rehabilitation efforts is 
needed. How do we identify who gets access first?

Damage to structures, schools, hospitals and homes are next 
on the list. In the popular media, there are already warnings that 
the processing of insurance claims may be delayed. Times Live 
reported that, “Insurance companies are sending out assessors 

to establish the damages and costs involved, but 
due to the fact that there are only a few assessors 

in South Africa, and though the insurers are 
bringing them in from other provinces, 
the assessment process is going to be a 
lengthy one.”

COULD DISASTER HAVE BEEN AVOIDED?
The question arises as to whether the 

damage could have been avoided or reduced, 
as suggested by many residents on social media.
IOL reports Cooperative Governance and 

Traditional Affairs spokesperson in KZN, Nonala 
Ndlovu, as stating that although there may be issues related to 

the drainage system because of the litter culture in communities, 
the amount of water faced was massive.

It is true that some effected areas experienced more than 
300 mm of rainfall in a 24-hour period – an amount that 
normally occurs in a four-month period. However, litter, natural 
debris and poor stormwater management also contributed 
to the situation. The 2017 SAICE Infrastructure Report Card 
(IRC) reports that, “poor drainage can be caused by poor (or no) 
stormwater system maintenance, or increases in surface runoff, 
due to under-design.”

In his article posted on The Conversation, Dr Charles 
MacRobert, Senior Lecturer of Geotechnical Engineering at 
Stellenbosch University, notes, “Landslides in the eThekwini re-
gion should come as no surprise. We know which areas are at risk 
and why. Zoning and early warning systems would seem to be 
logical measures to take.” I concur and would like to add that soil 
monitoring systems need to be added to the mix, not only in KZN 
and the EC, but around the country. While emergency repairs 
and humanitarian aid are underway, we owe it to our inhabitants 
to do better and learn from our mistakes.

Given the mammoth task at hand, SAICE is supporting the 
call for volunteers. eThekwini Municipality has issued a call for 
resources for the following areas of work: inventory of damage; 
prioritisation of response; technical work specification and en-
gineering designs; project implementation of engineering works; 
and project and contract management. A further request was 
made for any equipment that can be made available (TLBs, tipper 
trucks, loaders, excavators), as well as social relief items such as 
food hampers, water, clothing, mattresses, and hygiene packs.

If you would like to assist with any of the above, please contact 
Zakhi Mkhize on zakhi.mkhize@durban.gov.za, 031 311 7845 
or 072 590 7957.

Prof. Marianne Vanderschuren

SAICE President 2022
marianne.vanderschuren@uct.ac.za
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As with most successful inventions, Reinforced Earth® 
(RE) is a simple, yet effective material comprising only 
three elements:

Backfill + reinforcing strips + facing

Each RE structure is custom designed according to geometry, 
constituent materials, internal, external and global stability, 
durability, constructability and the environment. Keeping all 
these aspects in mind, it is essential that the RE structure that 
is integrated into a consulting engineer’s design is optimised 
to meet all the client’s technical and aesthetic requirements. 
Working upstream with project engineers, Reinforced Earth 
South Africa (RESA) offers early design input at no cost or 
commitment.

The innovative solution-expertise that the Soletanche-
Freyssinet Group provides to RESA through ongoing research 
and development is the basis for RESA’s success with MSE 
challenges in African conditions.

GEOMETRY
The RE structure is integrated into an earth fill and can be 
founded within the embankment. This leads to many possible 
geometric options. An embankment can be shaped into an 
optimum cross section. The geometry should allow access 
for earthmoving and compaction machinery throughout 
construction.

BACKFILL
The backfill is an integral design factor of any RE design and 
should be a frictional material – selected from locally available 
natural or commercial sources. The factors considered in the 
selection and specification of the backfill include the purpose 
and service life of the structure – the constructability, dura-
bility of the reinforcements and the cost.

REINFORCEMENT
The specification of the reinforcements to be used is dictated 
by the unique characteristics of each project’s engineering re-
quirements. The reinforcement options fall into two categories:
1. High tenacity geosynthetic fibres contained in a polyeth-

ylene sheath (extensible reinforcements)
2. Medium tensile, hot-dip galvanised steel (inextensible 

reinforcements).

Design considerations for 
Reinforced Earth® structures
Reinforced Earth® is the trademark referring to mechanically stabilised earth (MSE) structures and has been 
producing load bearing retaining structures for countless solutions across the globe for more than 60 years.

Geostrap® reinforcing strips

ecostrap™ reinforcing strips
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Extensible reinforcements
RESA’s extensible geosynthetic soil rein-
forcing strips include:

 Q GeoStrap® is made up of discrete chan-
nels of closely packed high tenacity poly-
ester fibres encased in a polyethylene 
sheath. It is suitable for backfills with 
high concentrations of salts and marine 
applications. It has a stiffness of 9 GPa.

 Q EcoStrap™ is made up of compact 
bundles of polyvinyl alcohol (PVA-L) 
yarns protected by a polyethylene 
sheathing. It is designed to provide in-
creased durability since it is not sensitive 
to the presence of salts in the backfill 
and is particularly adapted to applica-
tions in which the backfill is potentially 
highly alkaline, as is the case with lime 
and cement-treated fills, or fills made of 
recycled aggregates containing crushed 
concrete. Moreover, EcoStrap™ does not 
show any sign of sensitivity to high tem-
peratures. It has a stiffness of 21 GPa.

The benefits of using elastic reinforcement 
extends to construction activities. It is 
delivered in rolls and is easy to handle and 
cut into convenient lengths on site, which 
are laced through a connection at the clad-
ding. The straps are then tensioned over a 
trench and secured with a peg. The poly-
ethylene sheath ensures efficient protection 
against damage during installation.

These extensible reinforcements are 
imported to South Africa and should be 
assessed for quality and durability.

Inextensible reinforcements
High adherence, medium tensile, hot-dip 
galvanised steel reinforcing strips have a 
stiffness of 210 GPa. The HAR strips are 
ribbed, which mobilises the full angle of 
internal friction of the backfill. The shear 
plane is in the backfill on top of the ribs 
and not between the strip and the backfill, 
as would be the case for smooth strips.

The HAR strips are thicker than the 
HA strips which allows more of the strip 
thickness to be allocated to strength and 
less to the sacrificial thickness required 
to meet the service life of the structures. 
The section at the end of the HAR strip 
is thickened and narrowed in such a way 
that the net section of the strip, after de-
duction of the bolt hole at the connection, 
is greater than the strip cross-section. 
This ensures that the strength at the con-
nection is greater than the strength of the 
strip and full elongation of the strip will 
occur before failure. There is no loss of 

strength when two HAR strips are joined 
with cover plates and bolts.

During construction the strips are 
bolted to the cladding and laid out on 
compacted backfill. Rocky backfill will 
not damage the strips.

The inelastic strips used in our struc-
tures are all locally manufactured and 
exported from South Africa to the rest of 
the world.

THE VALUE OF EXPERIENCE
Reinforced Earth® should be considered 
as a material in much the same way 
that reinforced concrete is considered. 
RESA are experts in the understanding 
of the material and the design of MSE 
structures, but cannot design optimally 
without working together with project 
engineers and contractors.

For more information

www.recosa.co.za
resa@recosa.co.za
+27 (0)11 726 6180

hot‑dip 
galvanised steel 
reinforcing strips

Internal stability – according to 
Reinforced Earth specifications

Durability – designed for the required 
service life

External stability – according to 
Reinforced Earth specifications

Global stability – RESA works to-
gether with geotechnical engineers

Environment – RESA works together 
with environmental engineers
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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:

Q1: Pile dynamics
Which software programs can be added 
to the Pile Driving Analyzer (PDA) for ad-
ditional data analyses?

Q2: sizabantu
Sizabantu Piping Systems is celebrating its 
_____ birthday this year.

Q3: reinforced earth
What is the full range of options of rein-
forcing strip that are used in Reinforced 
Earth® mechanically stabilised earth 
retaining structures?

Q4: solvocore
Up to what diameter diamond cutting 

blade does Solvocore use to cut though 
reinforced concrete, when using the wall 
saw system?

Q5: WorldsView technologies
What was Autodesk’s BIM Collaborate Pro 
formerly known as?

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

be collected until 15 June 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).

Q u iz

litha Peter’s mood took a 
turn for the better when he 
received the news that he had 

won SAICE’s Know Your Sector 
Competition. Litha, currently an 
engineer in JG Afrika’s Roads and 
Highway Division is interested in the 
fields of roads and highways, drainage 
and hydrology, as well as municipal 
infrastructure.

A keen advocate for mentor-
ship and engagement, Litha has 
been involved in various leadership 
structures over the years, including 
the SAICE Student Chapter at Nelson 
Mandela Metropolitan University, the 
SAICE Algoa Branch’s main and YMP 
committees, CESA YPF Gqeberha 
Regional Committee, and the Wits 
School of Civil Engineering Student 
Council. He has also been a facilitator 
for Blacksmiths, a peer/student 
mentorship programme that provides 

guidance and mentorship to students 
who are transitioning from university 
into the workplace.

“Being an engineer is exciting 
in that all projects are different and 
present different challenges and op-
portunities. Above all else, our daily 
job is to provide services to the people 
and improve their lives,” he says.

Litha will be using his R10 000 
prize money to buy a pair of durable, 
multi-use safety boots that he has 
been longing for (and which are quite 
pricey). He will use the remaining 
money to treat himself and contribute 
towards his savings.

When he is not working, men-
toring or volunteering, Litha enjoys 
being active, particularly engaging in 
sports and exercise. He also uses his 
free time to explore his keen interest 
in the technical environment, particu-
larly 3D modelling and coding. 

Another happy quiz winner

mailto:barbara%40avenue.co.za?subject=
https://docs.google.com/forms/d/e/1FAIpQLSf717i-zf-OWV79vyNJdGTthbvluRdsKZZKSPmZ8tGfWegE6Q/viewform
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heavy rainfall in KwaZulu-Natal (KZN) has wreaked 
havoc in what KZN Premier Sihle Zikalala has called, 
“the greatest disaster in the life of our country.”

At the end of April around 7 000 people remained in shelters 
after severe floods destroyed homes, businesses and infrastruc-
ture, and claimed over 400 lives. A water and sanitation crisis 
ensued, and Transnet was forced to suspend operations at Durban 
Port – which handles 60% of the country’s shipments – after the 
port was left virtually inaccessible.

With Cabinet having declared a National State of Disaster, assess-
ment of the damage has begun, and the cost of repairs runs into the 
billions. The effects of the disaster on the delivery of essential services 
are undoubtedly colossal and will be felt for some time to come.

A few hundred kilometres away, and Nelson Mandela Bay is 
facing the opposite end of the spectrum, dealing with the disas-
trous impact of a years-long drought.

Denise van Huyssteen, CEO of the Nelson Mandela Bay Business 
Chamber, has warned that Nelson is fast running out of water and, 
with no significant rains currently projected for the area, there is a 
high risk that 40% of the city will have no water by the end of May.

DROUGHT CRISIS
Despite numerous ongoing requests for residents and businesses 
in Nelson Mandela Bay to save water, consumption has remained 
consistently high over the past few months, with daily consump-
tion levels tracking at 280 Mℓ/day.

Phase 3 of the Nooitgedacht Water Scheme was aimed at al-
leviating the situation. After lengthy delays in its implementation 
(originally scheduled for June 2021), the water augmentation 
project began delivering water on 31 March 2022. However, van 
Huyssteen warns that the Phase 3 project completion milestone 
“is not the silver bullet everyone thinks it is”.

“Reticulating water from the Nooitgedacht scheme throughout 
the municipal areas is wholly reliant on pumpstation operations. 
However, the drought has pushed operations to its limits, where 
stand-by pumps are in use as duty pumps. In recent months, 
there have been several failures in pumpstation infrastructure 
and outages are therefore now more likely as the system has been 
under severe strain for months,” she notes.

She went on to warn that even after all pumpstations are com-
plete and operational (including the KwaNobuhle pumpstation 

whose implementation has been delayed to the end of June), water 
consumption needs to reduce to 230 Mℓ/day, which is all that will 
be available until significant rain replenishes local dams. 

Given the current situation, van Huyssteen argues that dry 
taps are inevitable, and she expects both the Kouga and Kromme 
systems serving the metro to run dry. This also creates a poten-
tial sanitation risk, as 40% less water going into treatment works 
could create high risk of blockages.

DEALING WITH DISASTER
Given how widely publicised Cape Town’s brush with Day Zero 
was, it is alarming that the situation in Nelson Mandela Bay has 
not garnered more attention.

While droughts and floods are not new to South Africa, it 
would appear that climate change is truly exacerbating these 
events. Given the scale of the disasters that have and continue to 
unfold in KZN and the Eastern Cape, it is more important than 
ever that South Africa begins to plan for how to deal with and 
mitigate climate related events.

Unfortunately, it is the poorest and most vulnerable com-
munities that tend to suffer most when these disasters strike. 
And while there is no way to prevent climate disasters, we can be 
better prepared for them.

This starts with ensuring that effective early warning 
systems are in place, as well as plans for the temporary evacu-
ation of people and property from threatened locations to 
ensure a timely and effective response. Government can adapt 
land-use plans to long-term climate risks, 
ensure better land management, inclusive 
development and poverty reduction, 
as well as build resilience into new 
infrastructure assets.

For engineers, planning for 
future resilience and exploring the 
use of green infrastructure is now 
imperative.

danielle Petterson

Editor: Civil Engineering
danielle@saice.org.za

Water, water everywhere 
and not a drop to drink
Droughts and floods are not uncommon to South Africa, but some of the country’s cities and provinces are 
dealing with the fallout of the extreme ends of each spectrum. Scenes of destruction in KwaZulu-Natal and 
warnings of dry taps in Nelson Mandela Bay are a major cause for concern and should be prompting officials to 
more carefully consider future disaster planning.
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located approximately 30 km from 
the capital city of Accra and along 
the Gulf of Guinea, Tema is home 

to approximately 70% of Ghana’s major 
container and port handling traffic. The 
Tema Port container terminal has been 
operated by MPS since 2007 and in June 
2015 the Ghana Ports and Harbours 
Authority (GPHA) and MPS signed an 
agreement for the development of a new 
harbour and container terminal.

The new port, which is located adjacent 
to the old port, was designed to provide 
enough draft and modern container 
handling equipment to accept and service 
the largest container vessels operating 
on global trade routes. The new port can 
accommodate vessels with a capacity of 
22 000 TEUs, a significant increase from 
5 000 TEUs at the old port. The new 
terminal will significantly increase Ghana’s 

container handling capacity to around 
3.7 million TEU per year from 800 000.

The 127 ha development will provide 
substantial economic benefits and growth 
for Ghana by facilitating, easing and 
growing trade, increasing revenues to the 

state through taxes, levies and fees, cre-
ating jobs (construction/operations), and 
positioning Ghana as a major shipping 
and transshipment hub in West Africa.

MPS, through a competitive tender 
process, assembled a truly multinational 

Tema Port Expansion: delivering 
infrastructure and opportunities
In 2015 Meridian Port Services (MPS) initiated a years-long project that would see the Port of Tema undergo 
significant expansion, bringing with it substantial economic benefits for Ghana. Civil Engineering spoke to David 
Simpson, AECOM’s Senior Resident Engineer on the Tema Port Expansion Project, to learn about the award-
winning project and the multinational team that made it a reality.

Table 1 tema Port expansion project team

Client MPS (JV between GPHA, Bollore, APM Terminals)

Detailed designer
 Q Marine: China Harbour Engineer Company (China)
 Q Land: Eiffage Genie Civil (France)
 Q Buildings: Zutari (previously Aurecon) (South Africa)

FEED designer
 Q Marine: Artelia (France)
 Q Land: Mott MacDonald (UK)

Project management consultant AECOM

Contractor
 Q Marine: China Harbour Engineer Company (China)
 Q Land: Eiffage Genie Civil (France)
 Q Buildings: Consar (Ghana)

Equipment
 Q STS and eRTG: ZPMC (China)
 Q Various others

h A r B o u r ,  CoA s tA L  A n d  m A r i n e  en G i n eer i n G

the 127 ha port development will provide substantial economic benefits



team to deliver this major infrastructure 
project (see Table 1). AECOM was ap-
pointed in June 2016 as the project man-
agement consultant for the development 
of a new harbour and container terminal.

The main construction works for the 
project included:
1. 3.55 km long rubble mound break-

water with over 35 000 Accropodes™
2. 1 400 km quay wall
3. Capital dredging for the inner basin, 

turning circle and approach channel 
(6 million m3)

4. 127 ha of reclamation and ground 
improvement (10 million m3) with 
90 ha of heavy-duty pavement and 
underground services (42 million 
paving blocks)

5. eRTG infrastructure
6. 12 MW back-up power station
7. Substations and other electrical works
8. Port and terminal gates
9. Four major buildings (two administra-

tion buildings, port workshop and 
customs platform) and numerous 
smaller buildings

10. Upgrade of the access to the port 
through the construction of a new 
roundabout and approaches.

Ensuring that all the project milestones 
were delivered on time and to the satisfac-
tion of the client was no small feat, and 
AECOM deployed a full-time site-based 
project management team in 2016 to 
oversee the construction works.

“Various challenging milestones were 
controlled in the concession agreement 
that was signed in 2015,” explains Simpson. 
The marine works commenced in 

the breakwater consists of over 35 000 Accropodes™

Civil Engineering May 2022 9

the new port can accommodate vessels with a capacity of 22 000 teus
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late 2016, with the land works commencing 
in early 2018. The first parts of the quay 
and rear crane rail were completed in 
December 2018, allowing for commis-
sioning of the ship-to-shore cranes.

The first milestone achieved was the 
handover of the project works (the first 
commercial operations for two container 
berths of 700 m) to the operator in June 
2019. The second milestone (commercial 
operations for three container berths of 
1 000 m) was achieved in April 2020. The 
marine works for the fourth berth were 
completed significantly ahead of schedule 
during June 2020.

A consolidated master schedule was 
kept, detailing all interfaces between 
the construction packages. This was 
reviewed and updated to ensure slippages 
were identified and mitigated. “With this 
vigorous approach, the team was able to 
identify discrepancies between planned 
and actual performance of the ground 
improvement and dredging works. This, 
in turn, allowed for timely interventions 
to be made and additional production 

capacity brought online to mitigate 
delays,” says Simpson.

Further to this, the impact of any ter-
minal construction delays was minimised 
by prioritising areas and facilities required 
for operations and ensuring that these 
were completed ahead of schedule.

A TRULY MULTI-NATIONAL TEAM
The packages were completed within 
budget, with minimal claims, through 
consistent contract management, identifi-
cation and management of risk and change, 
and clear communications between the 
parties. Changes were closely monitored 
through early identification and quantifica-
tion (in terms of cost and time) and agreed 
through variations to avoid protracted and 
possibly disputed contractual claims.

This was a mammoth task given the 
large multinational team working on the 
project which included the Ghanaian 
client (with French and Dutch share-
holders) and AECOM as the multinational 
project management consultant, em-
ploying staff from Ghana, South Africa, 

the United States, the United Kingdom 
and Hong Kong.

In addition, the major international 
contractors, CHEC from China and 
Eiffage from France, the international 
designers and checking engineers (based 
in the United Kingdom, France, Hong 
Kong, China, Ivory Coast and South 
Africa) and several local sub-contractors 
and global suppliers all added to the 
international teamwork.

Managing the procurement of glob-
ally sourced long-lead items was a key 
consideration, with imports coming 
from Europe, China, the Middle East, 
and India. “Schedule coordination was 
imperative to ensure that follow-on 
contracts were not delayed. A robust ma-
terial master list was prepared, tracked 
and updated to accurately capture all 
long-lead materials. Collaborative plan-
ning between all parties resulted in quick 
alignment on the project goals, with 
essential elements prioritised for comple-
tion to meet the client’s operational 
needs,” says Simpson.

the design needed special attention because Ghana is seismically active
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“A hallmark of this massive project 
was how smoothly it ran from start to 
finish. This was a complex mega project 
in West Africa with a very compressed 
timeline, so it was quite an achievement 
for everyone involved to deliver as much 
as we have. Fortunately, Covid-19 only 
really impacted the de-mobilisation phase, 
as marine contractor CHEC still had 
marine equipment on site,” he adds.

CONSTRUCTION CHALLENGES
Any project of this scale is bound to 
encounter challenges. On this project, 
these included contractual, weather, 
technical, logistical, social, and even 
language barriers due to Chinese, 
Ghanaian and French contractors being 
on site, aside from the multinational client 
and consulting teams. The construction 
aspect of the project was also not without 
its challenges.

To support the construction schedule, 
certain aspects were altered. The 
quay wall, for example, was originally 
conceived as a conventional gravity 

blockwork wall, but after detailed plan-
ning was undertaken, it was found that 
the required number of blocks to be 
placed would delay the schedule. To ad-
dress this, a decision was taken to design 
and construct the quay wall using 2 700 t 
caissons which significantly saved time 
and kept the marine works on schedule.

Ghana also experiences unsuitable 
sea conditions for marine construction 
for several months each year. In order to 
safely place the caissons and carry out 
the hard rock dredging, the advance of 
the breakwater was carefully planned and 
constructed. The advancing breakwater 
provided enough sheltered water for year-
round marine operations.

Furthermore, Ghana is a seismically 
active zone, which required that special 
attention be given to the design of the 
marine and land infrastructure. The 
design needed to address liquification of 
marine sediments and the reclamation 
materials, and the structural stability of 
the breakwater, quay wall and buildings. 
Solutions included the removal of lique-
faction-prone materials, consolidation 
of marginal foundation materials and 
detailed analysis and structural design of 
major elements.

SAFETY FIRST
A robust safety culture was established 
between the employer, engineer and con-
tractors early in the project. Close coop-
eration between all parties and common 
project-wide HSE protocols were vital in 
supporting the objectives of the share-
holders and funders. These resulted in 
excellent track records for health, safety, 
environment and social performance.

The project recorded over 16 million 
hours with only three lost time injuries 
(LTIs). A further five million hours were 
worked after the last LTI, resulting in 
an LTI frequency rate of 0.04 and a total 
recordable incident rate of 0.46. Some 
specific measures were instituted such as 
weekly management safety walks, safety 
rewards and recognition, integration of 
the construction and safety teams and 
limiting the use of divers during works 

checks when using eco-scopes and bathy-
metric surveys.

Thorough risk-related assessments 
and investigation reporting processes 
were implemented and accepted by 
the contractors to report all incidents, 
regardless of severity. This aided the 
risk management and development 
of the lessons learnt. This remarkable 
record was achieved despite cultural 
and experience differences between the 
multi-national team.

Another tribute to the excellent 
safety record was the awarding of the 
ENR Global Best Projects Award 2021 
for Best Airport/Port for the Tema Port 
Expansion Project Phase One. Entries 
could only be made for projects that 
did not have any construction-related 
fatalities, and construction had to be 
completed between January 2020 and 
May 2021.

ENR’s annual Global Best Projects 
competition identifies and honours the 
project teams behind outstanding design 
and construction efforts. At least one firm 
involved in the project must be working 
outside of its home country, and projects 
are partially weighted by how globally 
diverse those teams are.

ENVIRONMENTAL CONSIDERATIONS
“A construction project of this magnitude 
has significant scope for the degradation 
of the environment and the local com-
munities, mainly fishermen. It was vital 
to carry out all construction works and 
subsequent operations in a manner that 
minimised any negative impact on the 
community, as well as the on and offshore 
environment. From an environmental 
perspective, AECOM was at the forefront 
of mitigating, offsetting, and ensuring 
environmental compliance to the highest 
standards,” says Simpson.

Full-time environmental special-
ists ensured International Finance 
Corporation (IFC) compliance, which 
relates to environmental and social 
performance standards that define 
responsibilities for managing environ-
mental and social risks. For example, 

“A hallmark of this massive project was how smoothly it ran from 
start to finish. This was a complex mega project in West Africa 
with a very compressed timeline, so it was quite an achievement 
for everyone involved to deliver as much as we have.”
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within the project site there was a turtle 
hatchery that required careful handling. 
Environmental management plans and 
procedures and regular engagement with 
the local community ensured minimal 
impact to the surrounding area.

The environmental and social impacts 
were carefully considered throughout the 
project lifecycle, leading to the intensive 
monitoring of:

 Q Air and noise pollution
 Q Benthic infauna
 Q Fish catch
 Q Lagoon biodiversity, sediment quality 

and water
 Q Marine biodiversity, sediment quality 

and water
 Q Marine mammals and turtles
 Q On-shore and shoreline
 Q Solid waste generation
 Q Underwater blasting vibration
 Q Wastewater/effluent discharge.

Some specific interventions included:
 Q The construction of an offset turtle 

nesting and hatching beach
 Q Upgrades to adjacent community 

facilities
 Q Monitoring of water quality during 

dredging and reclamation
 Q Onsite treatment of all wastewater and 

stormwater flows prior to discharge
 Q Interception, collection and treat-

ment of drainage water from Tema 
which formerly discharged directly to 
the sea

 Q Shoreline modelling of current and fu-
ture impacts due to the new breakwater 
and offshore sand winning activities

 Q Social engagement with the local com-
munities and monitoring of fish catch 
trends

 Q Design and construction of major 
buildings to achieve ‘IFC Edge’ green 
building certification.

The improvement of the Tema storm-
water system specifically provides many 
positive impacts. Discharge from the city 
was previously released directly onto the 
beach and into the sea, which is typi-
cally polluted with industrial discharge, 
hydrocarbons, and significant quantities 
of plastic waste. The project diverted the 
existing stormwater outfalls from the city 
around the port and through a macro 
element and hydrocarbon separator struc-
ture to improve the quality of effluent and 
to capture plastics and waste.

All project activities were monitored 
and supervised to international standards, 
resulting in full compliance with the 
lenders’ and governmental requirements. 
This led to the development of compre-
hensive management plans which ensure 
best practices are adopted throughout the 
operational life of the port.

COMMUNITY INVOLVEMENT
Aside from the long-term positive impact 
and employment opportunities afforded 
by a port of the scale of Tema, there was 

also a positive impact on the surrounding 
communities during construction, which 
will have long-term benefits.

Over 4 000 staff worked on this 
project, of which over 90% were 
Ghanaians. “Having been exposed to 
international construction standards, and 
health, safety and environmental systems, 
this project will leave a legacy. The staff 
returning to the Ghanaian labour market 
have gained skills and training to further 
develop themselves and contribute to the 
growth of the economy,” says Simpson.

Through the development of baseline 
studies and ongoing environmental moni-
toring, AECOM also worked with local 
subcontractors to implement modern 
methods, such as drone surveys and 
computational analysis to streamline and 
improve the project.

Simpson believes that rigorous 
engineering, world-class management 
and a high-level of coordination and 
teamwork by all involved led to the Tema 
Port Expansion project being delivered on 
time, within budget and in line with safety 
and technical excellence objectives.

“The Port of Tema will continue to 
provide economic opportunities and 
community benefits for decades to come, 
and this infrastructure project truly 
showcases the positive impact that civil 
engineering can have on a community, 
the economy and the environment,” 
he concludes. 

the Port of tema will provide economic 
opportunities for decades to come
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Climate change, sand mining, 
dam, and harbour construction 
directly impact the coastal envi-

ronment and may result in destructive 
outcomes. These are difficult problems 
to solve that can negatively impact 
tourism and economic development along 
the coast.

With this in mind, understanding how 
to preserve or sustainably manage our 
coastline should be at the forefront of the 
agendas of coastal engineers, planners, 

and managers. Recent advances in fluid 
mechanics may provide the solutions to 
these problems.

FLUID MECHANICS
Fluid mechanics is the study of how 
fluids move and transport things, for 
example, the transport of sand under 
breaking waves. The Environmental 
Fluid Mechanics Lab at the University of 
KwaZulu-Natal (UKZN) is uniquely posi-
tioned to develop engineering solutions to 
complex coastal problems. This is because 
there are no comparable research groups 
in the country.

We have state of the art wave flumes 
with sediment feedback loops, advanced 
equipment to measure flow at a high 

resolution and field equipment that 
can measure flow and water quality. In 
addition to our lab and field equipment, 
we have high-performance computers to 
model breaking waves, sediment transport 
and fluid-structure interaction. These are 
essential tools for developing engineering 
solutions that coastal engineers, planners 
and managers can apply to real-world 
coastal problems.

SHORELINE CHANGE
Variations in sand supply, wave charac-
teristics, and sea level rise are some of 
the factors affecting shoreline change. 
The shoreline responds dynamically 
to these factors, making it difficult to 
isolate one main driver of change. It is 

Our coasts for the future

Dr Justin Pringle
Senior Lecturer: Hydraulics & 
Environmental Fluid Mechanics
University of KwaZulu Natal
pringlej@ukzn.ac.za

The coastline is a dynamic environment where weather, waves, rivers, humans, and aquatic species intersect 
and interact frequently. Coastal engineers, planners and managers must continuously traverse this rich space to 
develop engineering solutions to complex environmental and social problems.

durban has a sand bypassing scheme to prevent erosion of beaches



Civil Engineering May 2022 15

therefore essential to have a systematic 
understanding of the physical processes 
that drive shoreline change and what can 
be done to mitigate its impact.

For example, along Durban’s coastline, 
large waves generated by wind interaction 
with the ocean surface are associated with 
stationary low-pressure weather systems 
to the southeast of KwaZulu-Natal. These 
low-pressure systems generate large waves 
and swells that travel long distances 
before arriving at Durban’s beaches.

When the large waves reach the coast, 
they rapidly erode a beach and cause sig-
nificant damage to infrastructure in the 
short term. The severity of this damage 
depends on the height of the waves, the 
direction they come from, the duration of 
the large waves and other local factors.

NEW METHODOLOGY
Changes to wave behaviour due to climate 
change will directly impact shoreline 
change. Dr Justin Pringle, who heads up 
the Environmental Fluid Mechanics Lab 
at UKZN, has developed a new coastal 
engineering design method that can 

incorporate the effects of climate change. 
There have subsequently been many 
international studies that have used the 
same ideas, confirming the importance of 
his work.

Sand eroded from the beach face is 
deposited offshore, just beyond where the 
waves start breaking. Over time, most of 
this sand is gradually moved back onshore 
during periods of smaller waves. This pro-
cess can take up to two years at Durban.

In addition to short-term shoreline 
erosion, coastlines are also subject to a 
continuous alongshore transport of sand 
that arises due to the direction in which 
waves arrive at the coastline. Durban 
has a predominantly northward sand 
transport that interacts with the Durban 
Port’s southern breakwater. The southern 
breakwater blocks sediment from moving 

up the coast, resulting in the build up of 
sand at the south side of this breakwater. 
If this sand is not transferred to the area 
north of the harbour, the beaches there 
will slowly erode.

A sand bypassing scheme operates 
in Durban to prevent this, but relies on 
the availability of dredging services for 
implementation. Waves can come from 
many directions, and the alongshore 
current can therefore occasionally 
reverse direction.

Of greater concern over the long 
term is the global problem of an overall 
reduction in the supply of sand to beaches 
due to sand mining operations and the 
building of dams that trap river sand 
before it reaches the coast. About 80% of 
all beach sand comes from rivers.

Sea level rise due to climate change 
will also have significant long-term 
impacts on the stability of our beaches. 
The research at the Environmental Fluid 
Mechanics Lab is therefore focused on 
understanding the dynamic and systemic 
relationships between diverse causal fac-
tors of shoreline change. 

Sea level rise due to climate 
change will also have significant 
long terms impacts on the 
stability of our beaches
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sometimes “blue”, or should I say, 
“the blues”, is used very expres-
sively as an allegory for sadness or 

depression. Just writing a sentence like 
this evokes those feelings and the feelings 
of boring, depressing places. But that only 
applies to the word “blue” when it is used 
in this allegorical sense.

There is another blue, a real blue, a 
colour that dominates nature in the blue 
of the sky and, as the blue of the sea, as an 
allegory for the sea itself. The sea is not 
limited to sadness and depression – it can 
do this but usually in real and constructive 
ways. The sea can evoke the full spectrum 
of emotions. It is the great healer of the 
soul. It quiets the disturbed and regener-
ates the spirit of those who come to it. It is 
a common perception that the sea has an 
emotional tug on people. This is perhaps 
best captured by the opening line of John 
Masefield’s poem Sea Fever:

“I must go down to the seas again,  
to the lonely sea and the sky”

This is an effect that is commonly 
ignored, or not even noticed in the bulk 
of the commerce of the oceans economy. 
Rather, it is only noticed in coastal and 
beach recreation and sport, in seaside 
property and in artisanal fishing and 
similar artisanal activities. But this effect 
is very strong wherever people interact 
with the sea, even if it is not noticed in 
major commercial and industrial activity.

There is a new movement afoot to 
recognise how we are naturally drawn to 
the sea and the therapeutic effect it has 
on us. It is being led by an American ma-
rine biologist, Wallace Nichols, who calls 
the effect “blue mind”, and separately by 
a group at the University of Essex, led 

by Prof. Lora Fleming, that calls it “blue 
health”. It focuses largely on the effect 
that the blue sea (as well as other water in 
rivers, lakes and canals) can have on our 
emotions. They are undertaking formal 
research into the effect of blue water on 
the neurology of the brain and trying to 
ensure that their studies are founded on 
this scientific bedrock before they dabble 
in the mythology of the sea.

The “blue mind” effect is a matter that 
we, as marine engineers, need to take heed 
of. There is no question that the great 
works we perform have a strong influence 
on the blue mind of people in general 
whether for good or ill; but the influence 
is as strong on ourselves and our chosen 
profession. We need to recognise the 

effects on ourselves as much for our own 
good and motivation and well-being as for 
that of society at large.

The ancient Greeks held that Zeus, 
the gatherer of clouds, of thunder and 
lightning, the god of the air and the 
heavens above, was the most powerful 
of all the gods, in full accord with James 
Lovelock’s Gaia theory of the dominance 
of the atmosphere over the biosphere.

Next came the earth shaker, Poseidon, 
god of tectonics and, above all else, god of 
the sea. Poseidon’s realm is the great blue, 
the great boon of mankind. There is great 
practicality to the sea. It is the source of 
all life on earth and, as the great highway 
of the world, the mother and father of 
civilisation. It fosters engineering, great 
and small, ships that sail on the seas, 
and harbour and shore protection works. 
But beyond and above this, it is the great 
nurturer of humankind.

EARLY EXPERIENCES
My earliest memories are of a corrugated 
iron shack, the “Kia”, on Clifton Beach 
under the shadow of Lion’s Head. It was 
a land of sea and sand and sun and the 
mountain above. It was a land of blazing 
light, of the blue of the sky above and the 
sea below. In summer, we played on a 
beach of snow-white sand. In winter, great 
storms, driven by the full fury of the South 
Atlantic, stripped away the sand, leaving 
the huge, rounded boulders beneath and 

Blue Mind – my recollections of 
a life shared with the living sea

Keith Mackie Pr Eng, FSAICE
Consulting Coastal & Harbour Engineer
keith@mackie.co.za

“eve’s footprints”, the oldest known 
footprints of a modern human, found in a 
fossil dune at Langebaan Lagoon, dated to 
approximately 117 000 years ago
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the storm waves surged under the bun-
galow around the timber struts.

It was wartime then and we had 
blackout – there were German wolfpacks 
operating off the Cape and my father was 
away, serving in the Med. Sometimes 
we would wake in the morning to a sea 
covered in ships as far as the eye could 
see – great convoys steaming to the battle 
of El Alamein or the Burma Campaign. 
Afterwards, the beach would be covered 
with hairy mango pips and Brylcreme1 – 
to this day, I still can’t face mangos.

Heavy seas would cut scarps in the 
beach as high as we were. Like all small boys 
we took great pleasure in smashing them 
down with our feet. Mostly the sea would 
leave a layer of foam on the beach. As small 
children we loved to stomp though it, waist 
deep, leaving corridors in our wake. Often 
it was coloured green, like the fuel of tor-
pedoed ships. Often, we had recuperating 
sailors – survivors – staying with us; quiet 
men coming to terms with their ordeal.

Those were halcyon days. I learned to 
surf – body surfing and belly boarding – 
before I could swim, and I didn’t know that 
the water was cold! We would often spend 
hours romping in the shallows. Often, we 
would meet at Donnie’s stacky2 pool at the 
north end of 1st Beach and try to catch bul-
lies that scurried amongst the crevices.

In summer, after school, the older 
boys would go out in their corrugated 
iron canoes (surf boards hadn’t reached 
us then) to catch kreef3 and return 
surfing through the breakers. They boiled 

them up in seawater on driftwood fires 
and everyone came down to buy their 
supper – tickey or sixpence each.

LATER YEARS
Those days have never left me. At times, in 
the quiet of the night, their memories may 
come floating gently back, a palliative for the 
urgency of modern life – a suffuse of blue.

It was 25 years later that my wife 
Daphne and I returned to the sea, to work 
at building the South African suite of 
fishing harbours and building a house 
at Llandudno. Here we lived, for nigh on 
50 years, ensconced in our eyrie, high 

above the sea with only the mountain and 
the fynbos behind. Seaward we gazed, 
forever into a blue infinity – a dynamic 
world of water, glowing blue, always 
changing, always the same. At end of day, 
we would watch the sun sink flaming into 
the sea, suffusing the world of blue with 
shades of red and violet.

Daphne soon learned to love the sea 
and its fruits. She had an old grape picking 
basket that she would, on occasion, leave 
outside the front door with some money 
under it. Come morning the money would 
be gone and the basket would be full of 
kreef – at least that was her story and she 

i used to tell people i had no shoes. mother 
said i did, i wouldn’t wear them. As can be 
seen, mother is always right kreef!

storm clouds gathering
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is sticking to it. One evening the wizard of 
surfing, the late Dr James “Kimo” Walker, 
and his wife Phyllis came to supper. 
Daphne pulled her trick and came out of 
the kitchen with a tray overloaded with 
kreef. Kimo’s eyes came out on stalks and 
all he said was “turkeys”!

In winter, the great storms would come 
out of the west, howling and moaning 
and, at times, roaring like Zeus castigating 
Poseidon. They were magnificent, magical, 
cathartic, each great gust harmonising 
with the crashing of the waves on the 
rocks below; snug at home, it cleansed the 
soul with a heightened sense of excitement 
and euphoria. I got to know the timbre 
of the storms and cock my ear and say, 
“ship ashore tonight”. Sure enough, next 
morning there would be a ship foundered 
somewhere on the Peninsula.

One afternoon, in a howling, rain 
lashed gale, we got to watch a tragedy 
unfold. A great barge mounting a 
3 000 ton crane was being towed to Cape 
Town when the storm struck. The towing 
tug was joined by another from the port, 
but together they couldn’t hold the barge. 
It was a titanic struggle. Like a great 
game of rugby at Newlands that surges 
back and forth, so the tugs battled the 
storm winds. In the end it was the storm 
that won. The helicopters came in to take 
off the crew, the tugs cut the tow and the 
barge was dashed on the rocks in Leeugat 
below Kabonkelberg. There it still stands, 
a sad remnant with the great girders of 
the crane visible above the promontory of 
the Oudeschip.

In summer the winds reverse and 
the South-Easter plays across the land; 
a sad and lonely wind that sings and 
whines like the wind they call Mariah. 
At times it screams across the flanks of 
the mountains and out across the sea, 
flattening the sea like a faulty, chattering 
plane, sweeping great plumes and gyres 
of spray to the sky, leaving an olive-green 
sea with a lacework of spray above. 
The subliminal infrasound of the gusts 
against the glare of the pale blue sky 
engenders a strange, lonely depression.

Summers were idyllic, languid days 
with twilight lasting ’til near 10 o’clock 
in the evening and always, wherever we 
looked, was the endless blue of the sea 
and the sky. Walking the beach in the 
early morning before the sun had crested 
Judas Peak was a time to watch how the 
waves would break, sometimes spilling, 

A howling south‑easter

me and my dog rory watching the surf

Green flash
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mostly plunging, the roll of the surf and 
the cheeky swash surging up the beach.

I always experienced a great catharsis 
standing on that beach in the early 
morning light, watching the break of the 
waves and listening to the crash of falling 
water above the murmur of the sea.

When it was low water on the spring 
tides, always around mid-morning, we 
would go down to the beach to pick black 
mussels off the rocks. In the evening, 
when the afternoon sun was sinking low 
into the sea from an orange-coloured sky, 
we would invite our friends around for a 
mussel cook-up. Often, we would look for 
the green flash, but only once did I see it.

I had time, once, to write, to record the 
distilling of my thoughts, calming them 
with the constant sight of the sea peeping 
through the windows. Sometimes, when I 
ran into a writer’s block, I would take the 
dogs for a walk down to the beach and 
walk through the water, knee deep, waist 
deep, just watching the sea, the ice-cold 
water surging around my legs, watching 
the way the waves broke and, beyond, the 
unending blue with the occasional super 
tanker gliding past far away.

On one occasion, the Zulu sage Credo 
Mutwa came to lunch. He had come to the 
sea, to the beach below, for the induction of 
two acolytes. Afterwards he and his entou-
rage came up for lunch. The old man was 
in full regalia with a chunk of copper ingot 
around his neck, and he was exhausted. 
He had no familiarity with the sea and was 
totally overwhelmed by it. I talked to him 
quietly of the sea in all its moods, the quiet 
times and the storms and of what today 
we would call blue mind, and it relaxed 

him. When he left, he bestowed on me 
the simple Zulu name “Manzi”, meaning 
water – an appropriate honour.

MY FRIEND THE SEA
Civil engineering is quintessentially 
working out in the open, often in the 
open veld, getting immersed in the 
earth itself. But nothing in the working 
world can surpass the shear intellectual 
and emotional engagement of working 
with the sea. Even in the office, working 
with plans, drawings, calculations, and 
specifications of steel, concrete, rock and 
all the other paraphernalia of engineering, 
every little part invokes the sea. Every part 
somehow echoes the call of the blue in 
some subliminal part of the mind.

But far beyond that are the regular 
visits to harbours and sites or, better still, 
being stationed there and making real 
contact with the water. Over the years 
the sea and I have come to know each 
other and become good friends. Once, 
walking along a breakwater in Crete with 
a Canadian professor of classics who had 
little taste for the sea, every splash that 
came over the wall dumped on him. Not 
a drop touched me. Only once did I turn 
my back on the sea and I got slapped in 
the back for disrespecting it!

Another time, in a dinghy in what 
would have been the dark beneath a jetty4, 
the morning sunlight diffracted up through 
the water, illuminating the whole space in a 
suffuse of blue. At the very end, three seals 
wallowed in the ice-cold water and in the 
saturated air, steam came off their backs.

The most scared I’ve ever been was 
in another dinghy on another inspection 

of a jetty that had suffered from extreme 
corrosion. It looked like it could collapse 
at any moment. As soon as I had made 
my observations, I told my shipwright to 
get us the “hell out” of there, but decades 
later that jetty is still standing!

Breakwaters are wonderous things. 
When one walks out to the end of a 
breakwater one is at sea, far from land, 
yet not in a rocking boat. All around 
is surging blue water. One has a sense 
of being part of the water, part of the 
blue, part of something enervating and 
ethereal, not the hum-drum world of dry 
land. One morning I went up early to in-
spect a small breakwater I was building. 
Standing at the end, inspecting the work, 
something caught my attention. I turned 
around and looked up – eye to eye with a 
full-grown great whale only a few metres 
away, or so it seemed, scratching his belly 
on the sharp rocks of the armouring. We 
remained like that for some minutes, 
eyeing each other before we both moved 
off. When you love the sea, the sea giveth 
a great mood of elation.

THE CINDERELLA OF 
MARINE ENGINEERING
Within this field, I have chosen to spe-
cialise in the art of dry docking ships. It 
is very much the “Cinderella” of marine 
engineering, but one where you get to 
work with the ships themselves. To bring 
a great ship to the blocks in a graving 
dock engenders a marvellous sense of 
achievement. Going down later to walk 
under the stern gear that towers stories 
above brings a great sense of wonder 
and humility.

the zulu sage, Creda mutwa, relaxing after 
lunch, staring thoughtfully at the seamorning breakers
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Magnificent as these great docks are, 
it is the humble slipway that is the most 
technically complex and satisfying to 
work with. Dry docking, slipways in par-
ticular, have seen little technical develop-
ment compared to other fields. It is still 
suffused with the lore of the shipwrights. 
I’ve never been much into angling, but 
at times I have had the privilege of oper-
ating the winch and winding in the great 
mass of the vessel – the biggest fish you 
could image!

What I remember more than anything 
else was working with our shipwright, the 
late James Kasner – a bull of a man, salt of 
the earth, confidant of archbishops. It was 
from him I learned the practical reality 
of engineering, of “bush mechanics”. 
When he was working up the coast, he 
always seemed to have his site office in 
the teeth of the gale and the spray from 
the sea. Lunch was a shovel braai and a 
steaming hot, chipped enamel mug of 
strong rooibos tea and condensed milk, 
all the while standing out in the wind and 
the spray – all in the best tradition of the 
old-time navvies.

CULTIVATING A BLUE MIND
The waters of the Cape are the domain of 
the titan, Adamastor, Poseidon’s gillie. He 
guards them jealously and flings his great 
storms against these shores. He was the 
nemesis of sailors rounding the Cape who 
once called it the Cape of Storms. This 
is a coast that is the most inhospitable in 
the world – a matter first noticed by the 
father of economics, Adam Smith, in 1776 
when he wrote in his Wealth of Nations, 
“There are in Africa none of those great 
inlets, such as the Baltic and Adriatic seas 
in Europe, the Mediterranean and the 
Euxine seas in both Europe and Asia...”.

In Southern Africa the coast is a scarce 
resource. I have since confirmed Smith’s 
assessment with an accurate calculation, 
at a nominal 50 m step size, of the fractal 
index of the South African coast at 1.048 
– probably the lowest in the world for that 
amount of coast. In the semi-desert lands 
of South Africa there is probably more 
impounded fresh water in the interior 
than protected sea water on the coast.

As Smith anticipated, this character-
istic of the African shores has probably 
been the dominant factor in the socio-
economics of Africa and no amount of 
politics is going to solve the problem. 
Only engineering intervention is going to 
be able to do that and engineers, particu-
larly marine engineers, need to be acutely 
aware of the skills needed of them; not 
just straight technical expertise but also a 
sensitivity to the seashore – a blue mind.

The sea is a harsh mistress and does 
not lightly tolerate sloppy work. This is 

most noticeable in corrosion, which has 
all sorts of fascinating characteristics. 
There is accelerated low water corrosion 
of steel and accelerated high water cor-
rosion of reinforced concrete. In the tidal 
zone slipway rails exhibit corrugation 
corrosion on the railhead and differential 
aeration corrosion at fishplate joints, 
and the cables supporting shiplifts have 
a peculiar form of corrosion all their own.

I had the great privilege to be the 
last person to learn corrosion science 
from Commander Wilfred Copenhagen 
OBE. He was a chemist by training, a 
pioneer in marine corrosion, one of the 
founders of the South African Navy, 
and set up a training school for the navy 
during the war. His name is still revered 
in Simonstown. My father went through 
his officer training under “Copie”, as he 
was affectionately called, and just went 
“grrmmff” when I mentioned his name. 
My wife adored the old man and he 

modern 200 ton slipway

James kasner (left) with Jon savage (right), our diver/
pilot, on ichaboe island with the original annexation notice

Late Bronze Age style shipsled
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gave her a copy of his recipe for “Walvis 
Bay Mustard”. Appropriate perhaps.

He had done a great deal of work on 
the sulphur eruptions in Walvis Bay that 
are biological, not tectonic. In 1977 he 
was awarded an honorary membership of 
the Challenger Society.

Along Cannery Row in Walvis Bay, in 
the heyday of the pelagic fishery and during 
a sulphur eruption, the bay was peppered 
with blobs of bottom sludge, buoyed up 
on bubbles of hydrogen sulphide, plopping 
upwards like upside down cow pats. All 
sorts of fish would swim along on the 
surface, gasping for air. Copie once gave 
me a copy of a paper on a floating island 
of compacted sludge around 100 m long 
with a freeboard of about 3 m that popped 
up off Pelican Point. Sometimes, driving 
back from Swakpomund in the afternoon, 
with the sun westering across the bay, the 
whole sea would turn silver like a sheet of 
beaten metal. It was the free sulphur in 
the water left after the H2S was oxidised at 
the surface.

One morning in Walvis Bay we got a 
ride on the pilot launch to Pelican Point. 
It was one of those days when the air 
was crystal clear, after the morning fog 
had burned off, without dust or sulphur. 
Everything was bright and fresh and new, 
and the sea sparkled its very best azure 
blue as our launch bounced through the 
swells on its way across the bay. When 
we landed, our two little girls scampered 
up the boardwalk to the lighthouse like 
Dorothy along the yellow brick road.

We found a door to the lighthouse 
that opened into a long room with an 
equally long table. A row of lighthouse 
keepers sat on each side with the head 
lighthouse keeper at the end. In front of 
him was an enormous enamel teapot. He 
looked up and said, “Do come in, we’ve 
been expecting you.” And so it was, we 
had tea with the lighthouse keepers that 
would have been fit for Alice!

Shortly after I started working with 
the sea I attended a talk by the late 

Michael Daws on marine corrosion. He 
chose for his theme, “The sea is not some 
inert substance; it is a living thing”. You 
cannot take a bottle of seawater back to 
your lab for corrosion experiments. It 
dies when you take it away from the sea; 
it is no longer the same water you took 
from the sea.

Michael was commenting on all the 
microorganisms that live in sea water and 
affect its chemistry. But the sea is a living 
thing of itself, on all scales. The waters of 
the sea are constantly heaving and surging 
with the passing of the swells, sometimes 
placid, sometimes storm wracked, always 
smashing into the shore according to its 
mood. Where the shores are mobile sand, 
these too come alive under the urging 
of the sea; so too are the beaches always 
changing their disposition.

The earliest attempt I know of to 
define the excursion of the sea onto land 
was published in the Institutes of Justinian 
in 533 AD as:

“Est autem litus maris, quatenus 
hibernus fluctus maximus excurrit.”

I have translated this as:

“The seashore, however, is as 
far as the greatest run-up of the 
winter waves.”

A sequence of British judges and profes-
sors who have attempted to translate this 
passage have all ended up with useless 
garble. Whoever that old Roman jurist 
was who wrote this must have been a 
friend of the sea to get it so right. What I 
love about the original Latin is the word 
excurrit. How beautifully it captures 
the cheeky scurrying of the swash as it 
dashes to the terminal of the run-up.

Alas, the living sea does not deign to be 
so easily corralled. Each and every swash 
chooses its own terminal and together 
these prescribe a fuzzy zone. Nowhere can 
one stand with certainty with one foot 

always below the terminal uprush and one 
that is always above. The living sea will not 
permit it! Instead, it gives us that magical 
place between the sea and the land, the 
seashore, that is always changing from one 
to the other: sometimes wet, sometimes 
dry. It is the habitat of life forms adapted 
to both. It is a great driver of evolution for 
any life that cares to tarry there.

The great triumph of the human 
mind is its ability to think in terms of 
mechanical systems and Euclidean geom-
etry. Thinking this way and using only 
the simplest of tools and instruments, 
we have been able to contemplate and 
then create the incredible accuracy of the 
Pyramids of Giza, of ancient aqueducts, 
and the glory of the great gothic cathe-
drals of France. The great tragedy of our 
relationship with the sea is our persistent 
attempt to impose this simplistic geo-
metrical and mechanistic thinking on the 
seashore. And the sea won’t have it.

There is great joy in working with the 
sea, yet greater still when these works 
amplify the blue mind, the blue health 
that the sea and the works can, together, 
induce in us.

Victor Weisskopf wrote of the privilege 
of being a physicist. The privilege of being 
a marine engineer, of working with the 
sea, of experiencing the blue mind in our 
daily work, of helping to bring it to people 
all over the world, is even greater and a 
responsibility that cannot be gainsaid.

For me, it has been a life well lived. 

NOTES
1 Men’s lanoline hair dressing, de rigueur, in 

the RAF in those days.
2 Words change, times don’t. It was the direct 

equivalent of “cool” today. I only knew of it 
on the Atlantic seaboard in the early 1940s.

3 Crayfish – Jasus Lalandii – rock lobster.
4 This is general South African usage. 

American usage would be “pier”. The British 
seem to be ambivalent in this regard.

All text and photos copyright K. P. Mackie

off to tea at Pelican Point Contrails in the evening



Without warning, storms in 
August and September 2017, co-
inciding with spring high tides, 

caused rapid deterioration by substantially 
scouring the seawall founding material (see 
Figures 2 and 4), affecting Erf 234 owned 

by the Hartwig Trust and the neighbouring 
Erf 636 owned by the Craig Jarvis Trust, 
and leaving them in a vulnerable condition.

The damage to these walls placed the 
houses on both properties and the City of 
Cape Town’s (CoCT) foul sewer gravity 
pipeline located directly behind the sea-
walls at risk of undermining, necessitating 
urgent repairs. This article describes some 
of the design and construction challenges 
associated with reconstructing these walls 
in difficult conditions.

BACKGROUND
Both properties are located on Small Bay 
beach (see Figure 1) between the mu-
nicipal Small Bay Play Park and the res-
taurant Ons Huisie. Small Bay is a popular 
beach used by the public for recreational 
purposes all year round. In low tide condi-
tions there is a sandy beach in front of the 
walls, while in high tide conditions the sea 
reaches the wall.

The purpose of the seawalls is to pro-
tect these properties from erosion by the 

Big challenges at Small Bay

Francois de Roubaix
Associate
Transport and Infrastructure: Maritime 
WSP Group Africa (Pty) Ltd
francois.deroubaix@wsp.com

Small Bay, also known as Kleinbaai (see Figure 1), to the south of Big Bay in Bloubergstrand, is a bay protected 
from the offshore westerly swells hitting the shores of Cape Town. A storm on 7 June 2017 caused extreme 
inshore conditions (see Figure 3) and damage to the seawall scour protection of the seafront properties in Small 
Bay.  During this storm, the waverider buoy at Cape Point/Slangkop measured significant wave heights (average 
of the highest one third) of up to 11.5 m, which is the highest ever recorded at this location.
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Figure 1 small Bay in Bloubergstrand

Play Park
Ons Huisie

Erven 234 & 636
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waves in high tide conditions as well as retaining 
sand material as the ground and founding levels 
of the houses on the erven are at least 2.5 m 
higher than the beach levels.

The existing seawalls were founded on sand 
with scour protection mattresses at the front 
of the wall base. A vertical retaining wall in an 
active tidal zone causes wave reflection which in 
turn causes turbulence and suspension of beach 
sand. If there is no scour protection in front of the 
wall, the sand will be washed away by longshore 
currents and lost from the near-shore zone. The 
loss of sand manifests itself as scour at the base of 
the wall.

The scour protection of the seawall founda-
tions failed, resulting in the scouring of the wall 
founding material by waves. This was evident 
from the sinkholes behind the walls, as well as the 
settlement and forward rotation of the existing 
cantilever concrete wall (see Figures 5, 7 and 8). 
The loss of the wall founding and backfill mate-
rial increased with time as gaps in the wall joints 
opened up and became larger due to increasing 
differential settlement and rotation (see Figure 6).

Erf 234
Erf 636

Figure 3 Water levels at erf 636 equal to the 
top of the old wall in the June 2017 storm

Figure 2 overtopping in september 
2017 at erf 234 and erf 636 in small Bay

Figure 5 sinkholes behind erf 234 wall 
in september 2017 due to scouring

Figure 6 significant loss of backfill and wall tilting from scouring 
at erf 234 wall in march 2018 at commencement of construction

Figure 4 overtopping at erf 636 in september 2017
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AIMS AND OBJECTIVE
WSP was appointed in September 2017 by 
the Hartwig Trust to design a solution to 
repair the seawall at Erf 234 and provide 
environmental consulting services. From 
WSP’s initial inspection it was concluded 
that repair of the existing wall was not 
feasible and reconstruction was necessary.

Temporary repairs were also ruled 
out as it was believed that the existing 
failed wall could still provide sufficient 
protection to the property until the 
planned reconstruction would start in 
March 2018. This would be the end of the 
summer season when the beach would be 
less busy and by which time the necessary 
approvals would be in place.

As work progressed on Erf 234, WSP 
was appointed in April 2018 by the Jarvis 
Trust to design a solution for the repair 
of the seawall at their neighbouring 
Erf 636 and provide environmental 
consulting services.

PROJECT DESCRIPTION
The scope of work included:

 Q At Erf 234: demolition of the existing 
wall and design and construction of 
a new 43 m long reinforced concrete 
cantilever seawall with scour protec-
tion, and the wall height increased for 
sea level rise of 25 years.

 Q At Erf 636: demolition of the ex-
isting concrete wall and design and 

construction of a new 17 m long rein-
forced concrete cantilever seawall with 
scour protection, and the wall height 
increased to reduce overtopping.

PROBLEMS ENCOUNTERED
The design and construction of the new 
wall had to address the following challenges:

 Q The walls were located in the swash 
zone, limiting much of the construc-
tion work to low tide conditions. Low 
beach levels at the time of construc-
tion further reduced the amount of 
time that the site was in the dry.

 Q No access was possible from the property 
side for construction plant due to lack 
of open space, making access from the 
beach necessary. The lack of working 
space at the front of the property re-
stricted all construction activities.

 Q Wave action during high tides 
required robust temporary works to 
protect the construction works from 
waves and provide scour protection 
to the properties when they would be 
vulnerable to erosion by the sea.

 Q An existing CoCT foul sewer (draining 
Ons Huisie area), located directly 
behind the existing damaged seawall, 
was at risk of undermining.

 Q The close proximity of the existing 
house foundations behind the seawall, 
whose founding levels were similar to 
the top of the seawall.

 Q Public use of the beach during con-
struction resulted in the public being 
inquisitive and getting close to the 
construction activities, as it was not 
practical to barricade the site on the 
sea side of the works as it would be 
removed by the sea.

 Q Excavating below the founding levels 
and close to existing seawalls of the 
neighbouring properties meant that 
these walls had to be protected from 
undermining.

 Q The environmental requirements 
involved with working on the beach 
and keeping the construction scope 
of works within the parameters of the 
original environmental authorisation.

The most challenging design aspect 
was coming up with a scour protection 
solution for the seawall foundations that 
would be subjected to varying beach 
levels, water levels and waves during high 
tides. Being located on the sea side of the 
highwater mark and below mean sea level 
(MSL) imposed practical restrictions on 
what could be constructed. The footprint 
of all permanent works had to be within 
the erf boundary.

The width of the new wall foundation 
was also restricted by the location of the 
concrete encased CoCT sewer along the 
front of the erven. The level of the sewer 
was the same as the existing wall founda-
tion, which meant that the wall had to 

Figure 7 Forward rotation and settlement of the wall 
from scouring at erf 234 in october 2017. deformed 
sour protection mattresses from settlement of 
concrete wall

Figure 8 Low beach levels, 
undermining and settlement of erf 
636 seawall scour protection mattress 
and missing wall cope units in march 2018
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fit into the available space between the 
concrete encased sewer and the erf front 
boundary. The scour protection mattresses 
for the failed walls protruded onto the 
beach area beyond the erf boundary in 
accordance with previous agreements with 
local authorities, but this encroachment 
was no longer permitted for the new walls.

DESIGN SOLUTIONS
Jet probing was done to determine the 
bedrock levels and sand thicknesses above 
bedrock along the length of the walls. 
Beach sand was overlaying bedrock which 
varied in level from 1.2 m below MSL at the 
north end of the site to 2.1 m below MSL at 
the south end. The exposed bedrock on the 

beach immediately north of Erf 234 was 
identified as a metasedimentary hornfels 
rock, and being quite brittle.

To prevent future scouring of the 
founding material of the new wall, and 
making the wall stability independent of 
the scouring in front of the wall, it was 
decided to construct a mass concrete 
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foundation down to bedrock. A cantilever 
reinforced in-situ concrete wall would 
be constructed above the mass concrete 
foundation (see Figure 9). In-situ concrete 
construction was selected due to the 
required shape of the wall at the ends, 
limited time of working in low tides, 
lack of space on the site, the need for 
monolithic structure, and to minimise the 
number of joints.

Founding the wall on bedrock meant 
that there would be no settlement or 
differential settlement at wall joints that 
would have to withstand water flow of 
high velocity from waves. To minimise 
resultant hydrostatic pressures acting 
behind the wall, weepholes were used in 
the base of the wall to allow drainage. 
The weepholes were filled with no fines 
(i.e. no sand content) concrete to reduce 
water flow of high velocity penetrating 
the weepholes and causing erosion of 
the backfill.

The narrow space available for the new 
wall and the high level of ground and steep 
slope of ground behind the wall of Erf 234 
required the base of the new cantilever wall 
to be constructed with a counterweight 
located above the concrete encased sewer.

In order to construct the mass 
in-situ concrete below water and in 
an active tidal zone, it was decided to 

use a sheetpile cofferdam that would 
be installed down to the bedrock (see 
Figure 12). Sand material would be exca-
vated from within the cofferdam down 
to bedrock and mass concrete continu-
ously cast directly onto bedrock. The 
sheetpiling would also provide temporary 
lateral support and scour protection to the 
adjacent concrete encased sewer during 
the construction.

There was sufficient sand thickness on 
site for vertical sheetpiles to be supported 
in the sand and sufficiently protrude 
above the sand level to form a vertical 
barrier that would protect the reinforced 
concrete works for the cantilever wall 
(behind the sheetpiles) from oncoming 
waves. The sheetpiles also restricted 
the ingress of water into the cofferdam, 
making excavation in the dry possible.

The toe (i.e. bottom) of the sheetpiles 
was restrained horizontally by drilling and 
installing vertical bars into the bedrock on 
the inside of the sheetpiles with grouting 
between the bar and sheetpiles prior to 
the excavation of the sand inside the cof-
ferdam. This ensured that when excavation 
was done, the sheetpiles would not move 
inward from the outside earth and water 
pressures. The contractor also required ad-
ditional lateral ground support insurance 
to be in place during the project.

The sheetpile cofferdam was inte-
grated into the permanent works design 
for the following reasons:

 Q The high risk and significant damages 
that could be caused to the properties 
and CCT sewer in a relatively short 
time when extremely vulnerable to the 
sea during construction

 Q Safety of construction personnel and 
divers in the cofferdam after sand 
excavation.

CONSTRUCTION SOLUTIONS
Measurement of ground motions from the 
vibration of the sheetpiling was done at the 
house foundations to ensure motions were 
within the allowable limits for residential 
structures in accordance with building 
codes of practice. This was needed as 
two- and three-storey houses were located 
relatively close to the construction activi-
ties and had shallow footings founded on 
sand with high moisture contents.

Effective use of the excavator located 
directly behind the failed wall allowed ex-
cavation of the backfill material to be done 
in very limited space. This required the 
excavator to climb up the wall by pulling 
itself up a very steep steel ramp. A stable 
footing had to be prepared as the backfill 
of sand and rubble behind the wall was 
uneven and unstable due to the erosion.
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Figure 10 Cofferdam sheetpiling 
taking place at erf 234

Figure 11 excavation of backfill complete and sheetpiles 
installed first against concrete encased foul sewer at erf 234

Concrete encased 
CCT 200 mm 
diameter sewer 
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Sheetpiling, which could only com-
mence after removing all the failed wall 
backfill, was done using a vibrohammer 
fitted to an excavator (see Figure 10). 
Sheetpiles were installed in time to 
prevent scouring beneath the CCT sewer 
(see Figure 11). CCTV camera inspec-
tion inside the sewer and inspection of 
the concrete afterwards confirmed no 
damage or movement had occurred to 
the sewer.

Outer sheetpiles were installed after 
rotating the old retaining wall units 
forward by 90° with the help of the sea 
scouring in front (see Figure 12). The wall 
base was upright and formed a barrier 
to waves.

The sand within the cofferdam was 
excavated using an excavator at Erf 234 
(see Figure 13). Excavation was done more 
efficiently at Erf 636 from lessons learnt at 
Erf 234 by using an excavator to remove 
the bulk of the sand material and then 
continuously filling the cofferdam with 
seawater by pumping and dredging the 
sand simultaneously down to bedrock 
using another pump. The diver dredging 
and mass concrete foundation to bedrock 
was done on the same day for Erf 636 
(see Figure 14). Concrete was continu-
ously pumped from readymix trucks at 
Ons Huisie.

Limited space at the Small Bay Play 
Park was used as the contractor’s site 
camp. As access to the site was from the 
beach, placing of concrete was done by 
an excavator conveying concrete across 
the beach in front of the play park in a 

hopper from readymix trucks discharging 
concrete in Pelegrini road for Erf 234.

The steel cofferdam made construc-
tion of the insitu concrete foundation onto 
uneven bedrock in an active tidal zone 
and below mean sea level possible. 

PROJECT STATUS
As soon as the seawall construction work 
was completed at Erf 234 in September 
2018, work commenced at Erf 636. This 
ensured that the site establishment 
remained in place for the work at Erf 636. 

The Seawall at Erf 636 was completed 
in January 2019 (see Figures 15, 16 and 17).

Construction of the new seawall on 
the two adjacent properties, one after the 
other, allowed the mass concrete founda-
tion to effectively be continuous across 
the erf boundary, leaving no weak points 
for the sea to erode.

PROJECT CONCLUSION
The seawalls were successfully con-
structed to the design specifications in 
difficult conditions, and the beach and 

Figure 12 sheetpiles against sewer concrete encasement and outer 
sheetpiles in place to form a cofferdam at erf 234. outer sheetpiles 
could only be installed after rotating the old concrete walls forward

Figure 13 excavation to 
bedrock in cofferdam at erf 234

Figure 14 Concrete casting inside the 
sheetpile cofferdam at erf 636 in october 2018



play park were restored to a better than 
original condition with more beach width 
available to the public in front of the wall. 
Demolished concrete was collected on the 
beach for a couple of weeks after the work 
was completed, as pieces were washed up 
by the sea at different times.

Both properties and the CoCT foul 
sewer were well protected from the sea 
throughout the construction and are today 
in a safe and stable condition. No damage 
was caused to any of the adjacent properties 
and there were no incidents with the public.
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Figure 15 Completed seawall 
at erf 234 in september 2018

Figure 16 Competed seawall at erf 636 in december 2018, 
of similar cross section to erf 234 seawall in background

Figure 17 Aerial view of erf 234 and 636 
completed seawalls in January 2019
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the booklet, titled ENSafrica 
Construction ENSurance: recent 
influential court decisions and 

what they may mean for your business 
references judicial decisions made in 2019 
and 2020. Although many of these deci-
sions originate in the United Kingdom, 
Australia and Canada, they are worth 
paying attention to as they may prove to 
be influential on future decisions made by 
South African courts.

We have selected five topics and pro-
vide our expert analysis and commentary 
in respect of each one. While this is not 
intended to be a reference work, we do 
hope that it will be useful to those in the 

construction and insurance industries. 
The five topics and the judicial decisions 
to which they relate serve to demonstrate 
the significant interconnectedness 
between the fields of construction and 
insurance law. The selected topics are:
1. The status of interim payment certifi-

cates on cancellation of a construction 
contract and implications for con-
struction guarantees and guarantee 
insurers.

2. Coverage implications for insurers in 
a construction contract in circum-
stances where the construction all 
risks insurance policy and the reinsur-
ance policy are not back-to-back.

3. Contractual liability exclusion clauses 
in liability insurance cover, including 
construction all risks covers.

4. The rectification of an on-demand 
construction performance guarantee 
issued by an insurer and the doctrine 
of strict compliance.

5. The controversial defective workman-
ship exclusion in construction all risks 
insurance policies.

In this article we unpack the fourth topic 
listed above.

TOPIC FOUR UNPACKED

The rectification of an on-demand 
construction performance guarantee 
issued by an insurer and the 
doctrine of strict compliance
In a recent 2020 unreported judgment 
of the Gauteng Local Division, Clarion 
Investments 49 (Pty) Limited v Lombard 
Insurance Company Limited, the court, in 
granting its provisional sentence against 
the defendant (the “Guarantor”) for 
payment of an amount of R3 701 112.59, 

Recent influential court decisions 
and what they may mean 
for your business – Part 4

ENSafrica has released a booklet on construction insurance topics with 
reference to judicial decisions made in 2019 and 2020. This article forms 
part 4 of a series that unpacks the various topics covered in the booklet.
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interest and costs, ordered that the name 
of the Employer recorded in an on-demand 
variable construction performance 
guarantee (the “Guarantee”) be rectified to 
correctly record the name of the Plaintiff.

The Guarantee had incorrectly 
described “the Employer” (and beneficiary 
of the Guarantee) as “Clarion Investments 
(Pty) Limited”, omitting the “49” from 
the name of the Employer, “Clarion 
Investments 49 (Pty) Limited”.

The Guarantor refused to make payment 
pursuant to a demand made by the Employer 
on the Guarantee on the basis that the de-
mand was not in compliance with the terms 
of the Guarantee. The Employer accordingly 
instituted provisional sentence proceed-
ings against the Guarantor for payment in 
terms of the Guarantee and for an order 
that the Guarantee be read, alternatively 
rectified, to correctly record the employer 
as “Clarion Investments 49 (Pty) Limited”. 
The provisional sentence procedure allows a 
plaintiff with a liquid document constituting 
prima facie proof of indebtedness to obtain 
a speedy judgment with a view to avoiding a 
lengthy trial procedure.

The Guarantor argued that the 
Employer’s demand for payment in terms 
of the Guarantee was not in strict compli-
ance with the terms of the Guarantee, as 
the demand had not been made by “the 
Beneficiary” (the Employer) described in 
the Guarantee, and that the certificate of 
practical completion (enclosed with the 
demand) contained the same mistake in re-
lation to the description of “the Employer”. 
On this basis, the Guarantor contended 
that there was no obligation on it to make 
payment in terms of the Guarantee.

The Employer argued that the error in 
the Guarantee was the result of a bona fide 
mutual mistake, and that it had always been 
the common continuing intention of all the 
parties that the Guarantee was to be issued 
in favour of “the Employer”, as recorded in 
the underlying construction contract and in 
fulfilment of the contractor’s obligations in 
terms of the underlying contract to provide 
security to the Employer.

The Employer accordingly contended 
that the Guarantee should be read in 
accordance with this intention, and alter-
natively and to the extent necessary, be 
rectified to reflect such common mutual 
intention as at the time that Guarantee 
was issued.

The Guarantor denied that it had 
erred in its recording of the definition of 
“the Employer” and contended that the 
Employer’s prayer for rectification of the 
Guarantee was not a competent remedy 
to be sought by way of the provisional 
sentence procedure, as the Employer was 
required to resort to extrinsic evidence to 
prove its case.

The court disagreed with the 
Guarantor’s arguments. The court held 
that an order for rectification was compe-
tent in terms of the provisional sentence 
procedure in the circumstances, and 
that on the evidence (regard being had to 
the allegations made in the provisional 
sentence summons, read together with the 
underlying construction agreement):

“The common continuing intention 
of the plaintiff, the beneficiary 
under the guarantee that procured 
the guarantee, and the defendant, 
that gave the guarantee, was quite 
obviously that the guarantee should 
be issued in favour of whomever was 
the employer in terms of the building 
contract, not who was defined as the 
employer, but who was in fact the 
employer. To my mind that suffices 
for purposes of rectification”.

The court found that, “the only conclu-
sion is that the plaintiff ’s description in 
the construction guarantee is incorrectly 
recorded, as a result of the error bona 
fide pleaded in the provisional sentence 
summons, and should be read accordingly, 
alternatively, rectified”. The court accord-
ingly ordered that the Guarantee be recti-
fied to read “Clarion Investments 49 (Pty) 
Limited” and that provisional sentence 
be granted against the Guarantor for 
payment in the amount of R3 701 112.59, 
together with interest and costs.

COMMENT AND ANALYSIS
The judgment bears on what is known 
as the “strict compliance” defence and 
whether this defence, in relation to 
on-demand guarantees, is part of South 
African law.

The South African courts have gener-
ally steered away from deciding whether 
strict compliance with the terms of 
the guarantee is required in order for a 
demand to be considered compliant. The 
courts have instead addressed the compli-
ance aspect as a matter of interpretation, 
in each case, with reference to the specific 
terms of the guarantee in question.

The court, in this judgment, takes this 
aspect further, remarking that:

“Construction guarantees play an 
important role. They are intended 
to facilitate important aspects of the 
relationship between Employer and 
Contractor. The Contractor agrees 
to provide a guarantee to enable the 
Employer to complete the works in 
the event of the Contractor’s default. 
Obvious errors and trivialities 
should not be elevated to points of 
substance. A Plaintiff, armed with 
what is prima facie a liquid document, 
is entitled to the long-established 
expeditious remedy of provisional 
sentence. The only basis upon which 
the bank can escape liability is proof 
of fraud on the part of the benefi-
ciary….” (authors’ emphasis added)

Importantly, the court imported, in the 
context of on-demand guarantees, the 
long-standing principle in South African 
law that, “the law does not concern itself 
with trivialities” in stating that, “Obvious 
errors and trivialities should not be 
elevated to points of substance”.

The decision of the court, while 
not a decision of an appeal court, is of 
significance in that it questions yet again 
whether the doctrine of strict compliance 
has any place in South African law. At the 
very least, the judgment serves to limit the 
scope of application of the “doctrine of 
strict compliance”. 

The first three topics in the booklet are outlined in the 
January/February (Vol.30, No.1), March (Vol.30, No.2), and 
April (Vol.30, No.3) issues of Civil Engineering respectively. 
The remaining topic will be published in a future issue of 
Civil Engineering. To access the full publication visit https://
www.ensafrica.com/uploads/newsarticles/0_
ensafrica%20insurance%20newsletter%20final.pdf.

The court found that, “the only conclusion is that the plaintiff’s 
description in the construction guarantee is incorrectly recorded, as 
a result of the error bona fide pleaded in the provisional sentence 
summons, and should be read accordingly, alternatively, rectified”. 
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A recent example of an exceptional international event 
is the Covid-19 pandemic which resulted in multiple 
national lockdowns and ushered into effect multiple 

new laws to curb its spread. The pandemic has had a devastating 
impact on many industries, including the construction sector.

Just as people and businesses seemed to be adjusting to 
living and working amid a pandemic, tensions started to rise 
between Russia and Ukraine. Global concerns about the possible 
outbreak of war were realised on 24 February 2022, when Russia 
launched a full-scale invasion of Ukraine. This is the second 
exceptional international event to occur in the space of less than 
two years. At the time of writing, the Russia-Ukraine war is 
ongoing with no sign of abating.

In response to the Russia-Ukraine war, numerous ex-
traordinary steps have been taken by the global community, 
including economic sanctions and boycotts. The humanitarian 

concerns of the war are immense and grave, while the eco-
nomic effects have already begun to impact individuals and 
businesses worldwide.

Social media newsfeeds highlight the rising fuel prices on the 
back of higher oil prices. But fuel is not the only commodity af-
fected by the war. Russia imports and exports multiple commodi-
ties and the sanctions imposed against the country will cause 
shortages across several commodities, driving above-inflation 
price increases.

Economists are predicting that the already higher costs 
of living will only continue to climb in the face of the Russia-
Ukraine war. Given that South Africa’s economy has not yet 
recovered from the effects of the pandemic, businesses are 
now rightly concerned about how the war may impact them. 
Contractors in the construction industry are anticipating eco-
nomic pressure.

Exceptional international events 
and construction contracts – 
the nightmare continues

Euan Massey
Director

MDA Attorneys
emassey@mdalaw.co.za

Tamlynn Caelers-Avis
Associate

MDA Attorneys
tavis@mdalaw.co.za

There’s no doubt that several exceptional international events have occurred over the last few years, 
particularly from the start of 2020, which have had and will continue to have long-lasting effects on the entire 
construction industry.
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A BRUTAL WAKE-UP CALL
The pandemic highlighted the importance of correct contract 
documentation and ensuring that there is a clear understanding 
in respect of what has been signed by the parties. At the 
beginning of the pandemic, much focus was placed on force 
majeure clauses in contracts to mitigate the delays and other 
losses suffered by contractors due to the  pandemic, lockdowns, 
and changes in laws.

However, as the pandemic progressed, employers began 
adopting the view that the pandemic was no longer an unforeseen 
event and that contractors should instead start making provision 
for it and its effects when tendering. As a result, it has now become 
common place for contractors and employers to include clauses in 
their contracts to deal with Covid-19 events and associated effects.

RUSSIA-UKRAINE WAR’S IMPACT ON 
CONTRACTORS AND EMPLOYERS
The consequences of the Russia-Ukraine war are already 
wreaking havoc worldwide. It is therefore prudent to consider 
the associated difficulties and risks faced by contractors in South 
Africa and ways to mitigate those risks. First, what are some of 
the practical difficulties that contractors may face due to the war? 
While the following list is not exhaustive, the expectation is:

 Q Exceptional increases in the price of oil, which in turn will 
lead to higher costs to run construction plant and equipment 
as well as increased staff transport costs. Costs of material 
such as uPVC are likely to go up along with staff living costs.

 Q Shortages of other construction goods and materials such as 
steel due to sanctions and embargoes.

 Q Increases in the costs of basic foods. Russia and Ukraine ex-
port a quarter of the world’s wheat. Without this supply, prices 
will soar which will impact individual cost of living and staff 
meals. In turn, cost of living increases will create pressure for 
wage negotiations with unions.

Contractors who have concluded fixed-price contracts or who 
have agreed to escalation formulae will be faced with price 
increases that cannot be recovered from employers. At MDA 
Attorneys, we are assisting several clients by negotiating clauses 
into their new contracts to protect them from the future impacts 
of exceptional price increases. But what about contracts that are 
currently being executed?

STANDARD FORM CONTRACTS AND RISK
The South African construction and engineering industry utilises 
four standard form suites of contracts, namely the FIDIC, NEC, 
GCC and JBCC. Each of these standard form contracts manages 
and apportions risk differently. What is common in each suite is 
that provision is made for unforeseen events or events that cannot 
be provided for when the contract is concluded. The entitlements 
under these provisions differ from contract to contract and are 
sometimes subject to amendment.

CLAUSES RELEVANT TO CONTRACTORS

FIDIC 1999 – clause 19.1 read with 19.4
Clause 19.1 defines force majeure as “an exceptional event or 
circumstance (a) which is beyond a party’s control, (b) which such 
party could not reasonably have provided against before entering 
into the contract, (c) which, having arisen, such party could not 

reasonably have avoided or overcome, and (d) which is not sub-
stantially attributable to the other party.” It specifically includes 
war and hostilities as acts of force majeure.

Clause 19.4 provides a mechanism for a contractor to submit a 
claim if any act of force majeure prevents them from performing 
their obligations in terms of the contract. Where a contractor 
can show that the war has prevented them from performing their 
obligations, they will be entitled to claim the time and costs as-
sociated with such prevention.

Therefore, if a contractor has entered into a FIDIC contract 
and is somehow prevented from executing or completing the 
works due to the Russia-Ukraine war, clause 19.1 read with 19.4 
could be used to submit a claim for an extension of time and the 
associated costs.

The NEC 3 ECC
Clause 80.1 of the NEC3 provides a list of employer’s risks which 
includes, “Loss or damage to the works, plant and materials due 
to war, civil war, rebellion…” and clause 60.1(14) provides that an 
event which is an employer’s risk can give rise to a compensation 
event. As this clause deals with physical loss and/or damage 
caused to the works or plant and materials which is occasioned 
due to war, it seems highly unlikely to find application to the cur-
rent circumstances.

Clause 60.1(19) provides that an act which “stops the 
contractor completing the works or stops the contractor from 
completing the works by the date shown on the accepted pro-
gramme” and which “neither party could prevent, [and which] 
an experienced contractor would have judged at the contract 
date to have such a small chance of occurring that it would have 
been unreasonable for him to have allowed for it and is not one 
of the other compensation events listed in the contract.” This 
clause may entitle the contractor to submit a claim based on 
delays caused by a war. However, it does not deal with the situa-
tion where the contractor is able to complete the work, but at an 
increased cost.

The GCC, Third Edition, 2015
The GCC 2015 is possibly the most useful of the standard form 
contracts in the context of the Russia-Ukraine war as it provides 
a mechanism for the contractor to submit a claim for additional 
costs in the case of war and/or economic sanctions.

Clause 8.3.1.1 states that, “The excepted risks are risks of 
damage or physical loss or any other loss caused by or arising di-
rectly or indirectly as a result or consequence of war, invasion, act 
of foreign enemies, hostilities or warlike operations (whether war 
be declared or not) or imposition of economic sanctions between 
governments…”.

Clause 8.3.2 states that, “If, in carrying out the works, any of 
the excepted risks other than pertaining to the damage and/or 
physical loss referred to in Clause 8.2.2.2, causes the contractor 
to suffer delay to practical completion and/or brings about proven 
additional costs, the contractor shall be entitled to make a claim 
in accordance with Clause 10.1”.

The negative aspect of this clause is that it contains a closed 
list of excepted risks. This means that if the exceptional inter-
national event which is causing the additional costs does not 
fall within the ambit of this clause, then the contractor has no 
remedy available.
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The JBCC (Edition 6.2) May 2018 contains a mechanism 
to extend the contract date in the case of a force majeure event 
but does not provide a remedy for additional costs occasioned 
by such an event unless it is to deal with physical damage to 
the works.

LIMITATIONS OF FORCE MAJEURE AND IMPLICATIONS
The clauses in concluded standard form contracts may provide 
relief, however these clauses do not provide for every situation, 
nor can they reasonably be expected to. Most are only useful if 
the event in question has not been foreseen and/or cannot be 
provided for at the time when a contract is concluded. For this 
reason, they are only of use to contractors who have already 
concluded contracts.

Our concern at MDA Attorneys is that the limitations ex-
perienced with the force majeure clause during the progression 
of the Covid-19 pandemic will create similar problems for con-
tractors who are negotiating and entering into contracts now, 
in that the Russia-Ukraine war can no longer be regarded as 
an “unforeseen” event. Contracts are drafted to apportion risk, 
and in this regard, it is simply untenable to expect a contractor 
to assume all the risk in relation to the cost implications of an 
exceptional international event.

Where they are available, the mechanisms included in 
most standard form construction contracts are flawed. Most 
contracts do not allow for cost increases, but those which do 
are based on escalation, or calculations fixed at the time that 
the contract is concluded. They therefore do not allow for the 
extraordinary price spikes we are currently seeing, and possible 
future price increases.

It is clear that provision can and should be included 
in contracts going forward for mechanisms to deal spe-
cifically with price and cost increases due to exceptional 
international events.

MDA Attorneys is preparing appropriate clauses for 
inclusion in contracts which will entitle contractors to address 
cost increases due to exceptional international events through 
the mechanism of submitting claims. In this event, standard 
claim procedures contained in the contract would apply. The 
engineer/project manager/employer’s agent and/or principal 
agent would adjudicate over such a claim. If the claim is 
rejected, standard procedures would apply for the contractor to 
dispute such rejection.

In addition to including clauses in contracts to deal with 
higher costs due to exceptional international events going 
forward, employers should, at the very least, be open to negotia-
tion on their inclusion in contracts. Failure to do so could have 
far-reaching effects. Contractors could end up running projects 
at a loss, they may fail to draw a profit on a project, or they 
may even be deterred from tendering for projects in the first 
place. Those who do choose to tender and take on the risk of 
exceptional international events could be forced to close their 
doors if the costs become too much to bear. A further decline 
in the construction industry could ensue on account of reduc-
tion in resources.

Now is the time to include clauses to deal with potential 
extraordinary price increases. There is no doubt that more 
price hikes will negatively affect the execution of construction 
projects going forward. 
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buildings have a massive impact 
on global resources and social 
wellbeing, which makes it critical 

that the highest environmental, social 
and governance (ESG) principles are ap-
plied by developers of new buildings and 
owners of older buildings.

Infrastructure more broadly, such as 
roads, dams, and telecommunications, 
can have even more far-reaching and 
long-lasting effects on the environment 
and communities.

Some of these issues are addressed 
through compliance with the National 
Environmental Management Act (NEMA) 
and the regulations thereunder, which 
requires environmental impact assess-
ments to be conducted for certain projects 
before they can proceed, and which are 
monitored throughout.

These measures notwithstanding, 
there remains an increase in incidence 
of community protests and so-called 
business forum interventions around 
projects (large and small). Apart from the 
failure to address the expectations of the 

community, this can also arise from poor 
governance. Collusive tendering or cor-
ruption in procurement processes results 
in projects not being delivered at the right 
cost, the right quality, or sometimes not 
delivered at all.

ENVIRONMENT
According to Architecture 2030, buildings 
generate nearly 40% of annual global CO2 
emissions. Of this, building operations are 
responsible for 28% and building materials 
for 11%.

Over the past decade, considerable 
progress has been made in reducing the 
greenhouse gas emissions associated 
with new buildings in South Africa. 
In 2007 the Green Building Council 
of South Africa (GBCSA), a member 
of the World Green Building Council, 
was established. It awards Green Star 
certification to buildings that meet 
certain criteria. In 2011, the South 
African Bureau of Standards introduced 
the South African National Standard, in 
which Part X deals with environmental 
sustainability.

There have been changes to the 
Income Tax Act which incentivise green 
projects. The capital costs of installing 
certain green technologies such as water 
and energy can often be tax-deductible.

Green building certification may also 
be a requirement for property lenders, 
both traditional and development 
financial institutions (DFIs). The DFIs 
may introduce requirements from their 
global head offices, for example applying 
the Equator Principles, which provide a 

risk management framework for assessing 
environmental and social risks in projects.

The need to reduce greenhouse gas 
emissions is one driver of green buildings. 
The other driver is the imperative for 
energy efficiency to control costs and 
ensure security of supply. Today, fit-for-
purpose office blocks are cheaper to build 
and run than their smaller predecessors 
because of more efficient use of space, 
water, and power. There is pressure on 
property owners/managers from tenants 
of older buildings who want to occupy 
more environmentally friendly spaces, 
and so contracts and leases may impose 
sustainability obligations on the property 
managers. Alternatively landlords may 
find themselves compelled to make the 
shift to greener buildings or face losing 
tenants.

Developers of green buildings are now 
taking a holistic approach to development, 
which goes beyond constructing buildings 
that are energy/water/waste efficient to 
the lifecycle of the raw materials used. 
For example, cement companies now 
use captive power in manufacturing, are 
adopting new ways to mine, and consid-
ering circular economy opportunities to 
use alternative waste products rather than 
new cement.

SOCIAL
Managing the impact of new construction 
activities on local communities is crucial 
to protect assets, particularly given the 
ever-present danger of intervention by the 
so-called construction mafias (often acting 
under the guise of business forums). These 

en V i r o n m en tA L ,  s o CiA L  A n d  G oV er nA n Ce

Greater ESG compliance will help to 
address cost and reputational 
problems in building contracts

Hielien Venter
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Partner
Webber Wentzel

Tyron Theessen
Partner
Webber Wentzel

ESG compliance is essential to address some of the environmental, social 
and governance problems that have beset the South African construction 
industry in recent years.
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practices, which rely on extortion to ensure 
certain connected businesses and indi-
viduals receive a disproportionate share of 
the project works, and measures to combat 
them ought to be front of mind to anyone 
embarking on project works.

In a recent example, the developers 
of a large-scale private hospital in the 
greater Johannesburg area took steps to 
ensure that the immediate community 
enjoyed visible benefits during the 
construction period, such as jobs and 
procurement, which helped to provide 
security against intervention by less 
savoury elements.

Multinational companies operating in 
South Africa must balance their local and 
corporate obligations in creating these 
opportunities. Companies with US or UK 
parents are subject to anti-bribery legisla-
tion that requires due diligences to be 
performed before appointing contractors 
or third parties.

There have been numerous examples 
of social opposition to or community 
protests around construction projects in 
South Africa, often because locals have 

not experienced the job opportunities 
they expected.

Recently, Amazon in Cape Town had 
to stop work on its new local head office 
after objections by indigenous communi-
ties that they had not been consulted. 
As desirable land becomes less available 
for development, the onus on developers 
of new projects to check prior claims is 
intensifying.

GOVERNANCE
Sometimes, systemic failures and 
checks and balances built into selection 
procedures fail to pick up inappropriate 
and sometimes illegal conduct because 

of lack of oversight or the complexity 
of commercial crimes. This can result 
in costly litigation and the cancellation 
of contracts.

A recent example was the setting aside 
by the Special Tribunal of two software 
licence contracts, signed in 2015 and 2016, 
between the Department of Water and 
Sanitation and global software giant SAP. 
The Special Investigating Unit found no 
needs analysis had been conducted, there 
was no budget for this purchase, and the 
payments were not approved. In a second 
example, an independent report has 
recommended that the contract awarded 
to Thalami Civils, which built the shoddy 
Lesseyton Stadium for a tender amount of 
R15 million, be set aside.

To address issues such as these, it is 
possible for contracting entities to put 
in place governance structures that are 
proactive and industry-specific. It is also 
essential that building and engineering 
firms that win contracts check whether, 
and are comfortable that, a proper pro-
curement policy and process was followed 
prior to starting work on a project. 

There have been numerous 
examples of social opposition to 
or community protests around 
construction projects in South 
Africa, often because locals 
have not experienced the job 
opportunities they expected. 
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throughout his career, Denis has 
worked passionately towards 
educating the younger genera-

tion about the importance of studying 
geotechnical engineering and its practical 
relevance in South Africa, as well as 
throughout Africa.

“I am passionate about teaching, espe-
cially geotechnical engineering because of 
the sheer impact one can make in the area 
which was considered by many as a diffi-
cult and boring field of civil engineering,” 
says Denis.

“I feel that I have made my contribu-
tion in preparing the next generation 
to lead the discipline of geotechnical 
engineering in the civil engineering 
industry in Africa. They are owning the 
geotechnical engineering space wherever 
they go, across Africa and beyond,” he 
says proudly.

ACADEMIC CAREER
Denis obtained a BSc in Civil Engineering 
(Hons) from Makerere University in 
Uganda before going on to obtain an 
MSc in Geotechnical Engineering from 
the University of Cape Town (UCT) in 
South Africa. As a British Commonwealth 
Scholar, he then completed his PhD 
degree in geotechnical engineering at the 
University of Newcastle upon Tyne in the 
UK and held a postdoctoral position at 
Newcastle University.

Today he is an Associate Professor 
of Geotechnical Engineering in UCT’s 
Department of Civil Engineering and is 
currently the Director of Postgraduate 
Studies and the head of the university’s 
Geotechnical Engineering Division. 
He is also an Adjunct Professor at the 
University of KwaZulu-Natal.

Denis’ work at UCT is a testament to 
his passion for teaching and research. Not 

only did he found UCT’s Geotechnical 
Engineering Division, but he also devel-
oped the curriculum for and convenes 
two of the division’s postgraduate 
programmes, namely Master of Science 
in Civil Engineering Specialising in 
Geotechnical Engineering and Master of 
Geotechnical Engineering (Professional 
Masters). The latter is a coursework-based 
master’s degree suitably serving working 
professionals.

Both programmes have gained popu-
larity and have run successfully for many 
years, attracting many civil engineering, 
geologist, and engineering geologist ap-
plicants from across the continent.

Denis has also mentored and inspired 
many young geotechnical engineering 
students and professionals as well as 
supervised over 50 master’s and PhD 
students to graduation.

Three of the dissertations he super-
vised went on to win the South African 
Institution of Civil Engineering (SAICE) 

Barry van Wyk Award, which is presented 
annually to the author of the best final 
year dissertation on a geotechnical topic 
at a South African university. Another 
dissertation won the 3rd National 
Investigative Project Showdown for South 
African universities’ civil engineering de-
partments. The competition is an annual 
SAICE flagship event that brings together 
the crème de la crème from the leading 
universities across South Africa.

“Many of my students have gone on to 
become leaders and doers of great things 
in their space. Several have been inspired 
and mentored to become full academics in 
their own right in South Africa, Namibia, 
Rwanda, Benin, Uganda, Nigeria and 
Kenya,” he says.

G eot eCh n i C A L  en G i n eer i n G  |  Pr o Fi L e

Denis Kalumba joins a  
“galaxy of geotechnical stars”
A passionate teacher, Prof. Denis Kalumba has built an impressive academic career in geotechnical engineering. 
His many achievements led to him being awarded the 2021 SAICE Geotechnical Gold Medal.

Prof. denis kalumba, recipient of the 2021 
sAiCe Geotechnical Gold medal

denis at the university of Cape town’s 
Geotechnical engineering Laboratory
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RESEARCH INITIATIVES
When it comes to his own research, Denis 
has worked extensively on geosynthetics 
interface interaction, which evolved 
to be applied in testing geosynthetic 
materials that are used in landfill designs 
in South Africa. The geosynthetics 
interface testing is now a fully fledged 
activity being conducted at UCT’s 
Geotechnical Engineering Laboratory. 
The laboratory’s constructed interface 
testing equipment is the only one of its 
kind in the region and serves both local 
and international customers.

“The interface testing facility is part of 
the Geotechnical Engineering Laboratory 
I established in 2010. We swept out all 
old equipment and invested in high-tech 
facilities for soil testing after success-
fully acquiring more than R10 million 
in funding to further research projects 
both nationally and internationally,” 
he explains.

Denis’ work contributed to him being 
nominated by SAICE’s Geotechnical 
Division to go to the 16th African Regional 
Conference on Soil Mechanics and 
Geotechnical Engineering in Tunisia in 
2015 and present the division’s bid to host 
the 17th African Regional Conference 
on Soil Mechanics and Geotechnical 
Engineering. Through this presentation, 
the SAICE Geotechnical Division won the 
bid to host the 2019 regional conference in 
South African.

Denis successfully chaired the 
Organising Committee for the confer-
ence which was held in Cape Town from 
7 to 9 October 2019. The prestigious event, 
co-hosted by the SAICE Geotechnical 
Division and the International Society 

for Soil Mechanics and Geotechnical 
Engineering, attracted more than 250 del-
egates and 28 exhibitors from 39 countries.

When he is not hard at work pre-
paring the next generation of geotech-
nical engineers, Denis enjoys spending 
time with his wife, Phumzile, and four 
children, Sindisiwe, Ed-Sthembiso, 
Kethiwe and Zoe-Siphiwe, while 
watching Arsenal Football Club (his 
favourite team) playing in the English 
Premiership League.

ACKNOWLEDGEMENTS
In noting his many achievements, Denis 
acknowledges the contributions and 
support of the many individuals and 
institutions that helped him achieve 
what he has today. Most notably, “the one 
immortal, invisible and wise God for His 
grace and strength, and Jesus Christ, my 
Lord and Saviour.”
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providing the facilities and funding that 
supports first class teaching and research, 
as well as the companies who support the 
work of the Geotechnical Engineering 
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student over 20 years ago to an employee 
today, he thanked those at the institution 
for believing in him, providing an ena-
bling environment, and according to him 
the opportunity to thrive, particularly 
his colleagues and heads of department, 
both past and present, namely Prof. 
Alphose Zingoni, Prof. Neil Armitage and 
Prof. Pilate Moyo.

Denis also noted the contributions of:
 Q The Ugandan Government, for 

offering him a scholarship in 

1990 to undertake his under-
graduate studies in civil engineering at 
Makerere University.

 Q Prof. Badru Kiggundu, the former 
head of civil engineering at Makerere 
University, for introducing him to the 
field of geotechnical engineering. Prof. 
Kiggundu was Denis’ undergraduate 
final research project supervisor and 
first boss and was the one who recom-
mended that Makerere University 
recruit Denis as a teaching assistant in 
1994. He was also responsible for get-
ting Denis a scholarship to pursue his 
master’s in geotechnical engineering 
at UCT in 1996, and personally visited 
UCT to fetch the application forms 
for Denis.

 Q The Norwegian Government, through 
the NTNU/ Makerere University 
Project, for financially supporting his 
studies at UCT.

 Q The British Government, through 
the Commonwealth Scholarship, for 
sponsoring his PhD studies at the 
University of Newcastle upon Tyne.

 Q All of his postgraduate students, who 
number over 50. “At undergraduate 
level, academics choose their students. 
At postgraduate level, students choose 
their supervisors. Thank you for 
believing in me. These postgraduate 
students are actually the ones who have 
done all the work. I appreciate all the 
contributions they have made,” he says.

 Q His relatives, in-laws and friends scat-
tered around the world. “You are all 
special to me and my favourites.”

Lastly, Denis thanked the SAICE 
Geotechnical Gold Medal organisers for 
instituting a platform that recognises 
achievements and contributions made to 
geotechnical engineering in South Africa, 
as well as his nominators who viewed him 
worthy of recognition.

“Looking at the previous recipients 
of the Geotechnical Gold Medal, I saw a 
galaxy of geotechnical stars and heroes. It 
is indeed a compelling list and I feel very 
excited and humbled to have my name 
next to these doyens of geotechnical en-
gineering. Winning this medal puts me in 
the spotlight and compels me to do more. 
It gives me more opportunities to mentor 
upcoming engineers and scholars on the 
African continent,” he says.

“I dedicate this award to my mother 
who unreservedly gave all she had in order 
to put me through school.” 

denis with his wife, Phumzile, and children, sindisiwe, 
kethiwe, zoe‑siphiwe (youngest) and ed‑sthembiso
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once the exclusive domain of 
geotechnical, civil and water 
engineers, TSF management 

now involves a complex array of require-
ments and stakeholders – which the GISTM 
seeks to address. As the mining sector comes 
to terms with the implications of this standard, 
it is also clear that a TSF is no longer considered a 
temporary operational structure; rather, it must endure safely 
for centuries.

Over the years, TSF management has included the sciences of 
water, soil, bedrock, and geohydrology, as well as the geological 
and seismic setting. It also deals with environmental issues such 
as stormwater and air quality, as well as long-term sustainability 
and governance. The field also accommodates the local and 
regional setting, including communities and regulators. Financial 
institutions and investors have recently weighed in on questions 
of safety and risk.

The GISTM embraces all these spheres, so achieving the 
requirements of this standard will require a comprehensive range 
of disciplines and skillsets. The standard itself recognises this, 
especially in its discussion of the Integrated Knowledge Base – one 
of six topic areas which is outlined alongside affected communities; 
design, construction, operation and monitoring of the tailings fa-
cility; management and governance; emergency response and long-
term recovery; and public disclosure and access to information.

TSF design and management remain key technical elements in 
the GISTM, which highlights the range of expertise, knowledge 
and data required for site characterisation. Generating this data 
requires geomorphologists, geologists, geochemists, hydrologists, 

and hydrogeologists – not to mention civil and 
geotechnical engineers and experts in seis-

micity. With the detailed input from each 
of these disciplines, the necessary breach 

analysis required by the GISTM can be 
developed. This would consider failure 
modes, site conditions and slurry 
properties – in some cases predicting 
the consequences of failure.

The GISTM is essentially a high-
level statement of intent – the ‘why’ and 

‘what’ which precedes the more detailed 
guidelines and regulations. TSF owners’ 

in-house standards and procedures, as well as 
the recently released guidance and conformance 

protocols from the SAIMM, will define the ‘how’.
Having the necessary knowledge and data to safely build 

and manage a TSF is one challenge; using that knowledge 
effectively is another. The GISTM therefore points out that 
mines must use all elements of their knowledge base – “social, 
environmental, local economic and technical” – to inform their 
timeous decision making through the lifecycle of the TSF. There 
is also the role of emergency response and humanitarian aid 
to consider. This often demands a level of information sharing 
and operational integration that many mines simply have not 
yet achieved.

In many cases, the information that mines need is already 
available on site. Although new systems of monitoring and 
analysis may also be required, the technology to do this is readily 
accessible, as is the expertise. Often, however, a paradigm shift is 
needed to overcome internal ‘silo’ thinking.

SRK Consulting has been involved in TSF design and manage-
ment for decades and has also been a pioneer in supporting cli-
ents with innovative solutions to their environmental and social 
impacts. Our teams embrace diverse disciplines and skillsets and 
have evolved the kind of multi-disciplinary approach and experi-
ence demanded by the GISTM. 
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Specialists must join hands to 
meet new tailings standard

With the release of the Global Industry Standard on Tailings Management 
(GISTM) in August 2020, the foundation of this field has shifted, and 
the stakes have been raised. The standard sets a new bar for corporate 
responsibility and opens the door for significant improvement 
in performance. Among its demands is that mines engage with 
multiple spheres of influence when designing and managing tailings 
storage facilities (TSFs).
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it is clear that our inability to effec-
tively deal with the dominant informal 
minibus taxi (MBT) mode of public 

transport, both as a complement to formal 
services and in its own right, has severely 
constrained our achievements to date.

Initiatives aimed at the incremental 
improvement of MBT vehicle standards, 
rank infrastructure, service quality, and 
driver capabilities have undoubtedly 

helped. We also have a few examples of 
the use of dedicated road infrastructure 
for public transport. The bus and MBT 
lane on the N2 inbound in Cape Town 
carries almost ten times as many pas-
sengers in the morning peak hour as a 
comparable general-purpose lane. This 
article argues that there is a case to be 
made for the much more widespread 
use of priority road space for MBTs, 

to leverage the already significant 
contribution that this mode is making to 
urban mobility.

It has been suggested, for instance, 
that dedicated public transport lanes 
should be provided on Class 2 and 3 
arterials, as many of these routes have the 
available road reserve and sufficient public 
transport volumes to justify such invest-
ments. Key questions that arise include: 
Are there smaller-scale infrastructure 
interventions that might be captured 
as low-hanging fruit? How would these 
affect the rest of the road network? And 
how might MBT operators respond?

Researchers at the Centre for 
Transport Development at the University 
of Pretoria have been using traffic ob-
servation, simulation, and mathematical 
modelling approaches to examine such 
questions. We started by noting that MBT 
drivers already use road infrastructure 
in illegal ways to try to gain a travel time 
advantage in congested traffic.
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Could dedicated infrastructure boost 
minibus taxi performance?
Over the last 15 years South Africa has invested heavily in the upgrading 
of public transport. However, issues such as slow deployment, limited 
impacts, and financial underperformance of our budding Bus Rapid 
Transit (BRT) systems have raised questions about whether we should 
continue on the current path.

(a) t = 0 s (b) t = 8 s (c) t = 10 s

(d) t = 11 s (e) t = 14 s (f) t = 16 s

Figure 1 minibus taxi creating its own informal priority
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We used drones to observe driver 
behaviour during peak traffic times and 
found instances of drivers using turning 
lanes and shoulders to bypass long queues 
at intersections. For instance, Figure 1 
illustrates a MBT on a through-movement 
driving in the right-turn lane, which has 
a shorter queue than the through lanes. 
After the traffic signal turns green, the 
taxi is seen cutting back into the adjacent 
lane, thereby effectively skipping eight 
vehicles in the queue and saving about 
24 seconds of delay.

Such driving is of course problematic 
from the perspectives of safety and orderly 
road use, but it illustrates the pressure 
on drivers to increase operating speeds 
in order to reduce route cycle times and 
attract more passengers. Can we use 
dedicated infrastructure to formalise this 
behaviour and help achieve the same ben-
efits while reducing the downsides? We 
conducted three simulation experiments 
to start exploring this question.

SIMULATIONS

1.  Minibus taxi priority: Is there a case 
for priority infrastructure for informal 
vehicles only?

In this study, a macroscopic traffic model 
was developed of a hypothetical intersec-
tion with four potential priority treat-
ments: a regular curbside stop (as the base 
case), a queue-jumping lane for MBTs 
only, a single lane pre-signal strategy, and 
a continuous taxi lane (Figure 2).

Queue-jumping lanes are short lanes 
that allow MBTs to bypass queues at 
congested intersections; single-lane 
pre-signal strategies do the same but use 
the oncoming traffic lane temporarily in 
the reverse direction for this purpose. We 
estimated the costs and benefits of each 
treatment to taxis, other vehicles, and the 
road agency under a range of conditions 

including various flow rates under typical 
urban conditions.

The findings showed that:
 Q While costs and benefits vary substan-

tially across the different treatments, 
all of these priority measures offer the 
possibility of substantial reductions in 
social (total) costs.

 Q Both taxi operators and passengers 
benefit substantially: estimated savings 
for operators (in fuel reductions and 
efficiency gains) are between R1 100 
and R9 000 per month (Table 1), which 
translates into an implicit subsidy to the 
MBT sector that can promote sustain-
ability and affordability in the industry.

 Q At low to medium volumes of general 
traffic, there is little impact on car users.

 Q Queue-jumping lanes are the most 
preferred solution due to their rela-
tively low implementation cost.

2.  Hybrid lanes: Can we use BRT lanes better 
as multi-class public transport lanes?

This study explored the question of 
whether we should rethink the exclusive 
use of BRT lanes by BRT buses. The logic 
is that some BRT trunk routes in South 
African cities have such low bus volumes 
that they are completely underutilised. 
Could excess capacity in bus lanes be 
used to accommodate informal vehicles 
in a hybrid system, without substantially 
degrading the service offered to either bus 
or minibus passengers?

We developed a detailed micro-simu-
lation model of a 1 200 m-long section of 
the A Re Yeng BRT corridor along Nana 
Sita Street in Tshwane, asking what would 
happen if MBTs were allowed to use the 
BRT lane (Figure 3).

The results show that, under uncon-
gested conditions, there is little benefit 
gained from such hybrid operations. 
However, as congestion sets in during 
peak hours, a clear case can be made for 
allowing MBTs to share bus lanes under 
specific conditions. Even at the modest 
MBT volumes currently seen in this cor-
ridor (up to 94 vehicles per hour per di-
rection), MBTs contribute significantly to 
congestion in general lanes, and shifting 
them to bus lanes reduces demand to 
below capacity, leading to significant sav-
ings for private vehicle users.

Taxi passengers benefit from an up to 
50% reduction in travel time, with minimal 
impact on buses. The bus lane, which 
currently carries between two and nine 
buses per hour per direction, can accom-
modate an additional 87 buses per hour or 
334 MBTs per hour before service deterio-
rates to unacceptable levels at stations or 
intersections. These results persist even 
when taxi and bus volumes are increased 
to take account of modest demand growth 
and latent demand, although the rules of 
sharing infrastructure become critical.

These results are not necessarily gen-
eralisable as they depend on the specific 
taxi stopping patterns and the geometric 
conditions (specifically the presence of 
overtaking lanes) in this corridor. We 
do not advocate turning existing BRT 
lanes into hybrid lanes without carefully 
considering issues of station design, en-
forcement, and passenger safety. But, the 
results do illustrate that cases exist where 
dedicated infrastructure may work better 
as multi-class public transport lanes, 
rather than exclusive bus lanes.

We might have to think of a step-
wise approach where, for a period of 

Curb-side stop Single lane pre-
signal strategy

Queue-
jumping lane

Continuous 
taxi lane

Figure 2 Four alternatives for mBt priority at intersections

Table 1 example of financial impacts of priority infrastructure on mBt operators

infrastructure
hourly taxi 
operating 

cost

operating 
cost savings/

taxi

Minimum 
monthly 

savings/taxi

Maximum 
monthly 

savings/taxi

Curb-side taxi stop R133 – – –

Queue-jumping lane R105 R28 R1 232 R4 928

Single lane pre-signal strategy R108 R25 R1 100 R4 400

Dedicated taxi lane R82 R51 R2 244 R8 976
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time, dedicated infrastructure is shared 
between all qualifying public transport 
operators (formal and informal) in order 
to spread the benefits of dedicated road 
space more widely. In the longer run, as 
passenger volumes grow and the network 
evolves, shared lanes may graduate to full 
bus lanes.

3.  Market behaviour: How would 
informal operators respond to shared 
infrastructure?

The third study acknowledges that our 
ability to implement shared infrastructure 
is hampered by the fact that government 
actually has little control over the behav-
iour of MBT operators, making it difficult 
to predict how they might use shared 
lanes. Questions arise as to whether MBT 
drivers want to migrate to shared lanes, 
and, if so, whether they complement or 
compete with the formal BRT service.

To start answering such questions, we 
developed a tool to capture the dynamic 
behaviour of MBT operators using an 
agent-based simulation model within 
the Multi-Agent Transport Simulation 
(MATSim) framework. For a specified 
scenario including shared lanes along a 
hypothetical BRT line, MBT operators 
can modify their service parameters such 
as fleet size, routes, and frequencies in 
pursuit of optimal ridership and profit-
ability. The passenger demand is fixed in 

terms of total trips, but passengers can 
choose between BRT and MBT services to 
minimise their time and cost expenditure. 
In this way we can predict the evolution 
of MBT service patterns over time in 
response to realistic passenger preferences 
and network conditions.

Initial results showed that MBT 
operators are indeed sensitive to the 
decisions made by system planners. 
Their sensitivity is highest to the service 
frequency or headway of the BRT: as 
headways increase (i.e. fewer BRT buses 
per hour), MBT operators capitalise 
by adding more vehicles to the route 
and competing more strongly with the 
BRT (Figure 4). This might indicate the 
emergence of scavenging behaviour from 
the MBT drivers who could use their 
high flexibility to adjust their schedules 
to serve the same stops just before the 
arrival of BRT buses.

Efforts like these to better understand 
interactions between informal and formal 
parts of the system are needed to avoid 
unintended consequences and devise ap-
propriate incentives and regulatory tools 
of a hybrid system.

WHERE TO FROM HERE?
While these cases start to illustrate the 
potential for prioritising road space for 
bus and MBT vehicles in an integrated 
multimodal network, they also point to 

many uncertainties and knowledge gaps. 
Perhaps the most useful way forward 
will be the implementation of some 
small-scale pilot projects to start getting 
real-world results under carefully chosen 
conditions. These will become the basis 
of further development of planning 
approaches, design warrants, and opera-
tional strategies. It is key that these efforts 
involve the MBT industry as knowledge 
partners that can help steer them in a 
mutually beneficial direction.
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Figure 3 Vissim model (left) of the nana sita Brt corridor (right), tshwane

Figure 4  Box plot showing range of mBt 
fleet size adjustments as Brt 
headway rises
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the Covid-19 restrictions imposed 
by countries in the region affected 
cross-border road transport 

operations, especially passenger transport 
demand and operations. The C-BRTA’s 
study explored the impact of the pan-
demic, focusing on cross-border permits 
issued to South African cross-border 
operators between 2011 to 2021 to 
understand the historical trends and how 
the pandemic affected cross-border road 
passenger transport, specifically bus, taxi, 
and tour operations.

The strategic objective for undertaking 
the study was to assess the impact of the 
pandemic with a view to provide advice 
and information to stakeholders in order 
to find interventions aimed at alleviating 
the impact of the Covid-19 pandemic on 
the road passenger transport industry.

BACKGROUND
On 11 March 2020 the World Health 
Organization declared the Covid-19 
outbreak a pandemic. Since then, daily life 
across the globe has changed. It quickly 
became evident that it would evolve into 
a crisis like no other historical event, 
resulting in dramatic damage to the global 
economy, trade, and mobility. Bringing 
the industry into survival mode due to 
loss of travel and revenues, the ongoing 
Covid-19 pandemic has resulted in a full-
scale global transportation crisis.

Practically all aspects of economic 
and social activity were, and still are, 
disrupted (OECD, 2020). Given the 
need for the safety and wellbeing of 
passengers, many countries introduced 
several measures aimed at reducing the 
risk of spreading Covid-19. Unfortunately, 
some of the measures had a negative 
impact on cross-border passenger 
operations (Government Office for 
Science, 2019).

Cross-border taxi and bus permits 
for operations from South Africa are 
issued to ten countries, namely Angola, 
Botswana, Democratic Republic of 
the Congo (DRC), Lesotho, Malawi, 
Mozambique, Namibia, eSwatini, Zambia 

and Zimbabwe. Figures 1, 2 and 3 show 
cross-border permits issued per country 
over the ten-year period studied. The 
corresponding passenger volumes and 
vehicle count could not be verified due to 
the low or non-return of passenger lists, 
as prescribed by the Cross-Border Road 
Transport Act No. 4 of 1998, as amended.

DATA ANALYSIS:  
BUS, TAXI AND TOURIST PERMITS

Bus permits issued for cross-border  
operations
Figure 1 shows cross-border bus permits 
issued per country over the ten-year 
period studied.

The impact of Covid-19 on cross-border 
passenger transport operations:  
case study of South Africa

Zama Msibi
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The Cross-Border Road Transport Agency (C-BRTA) recently conducted 
a study on the impact of the Covid-19 pandemic on cross-border road 
passenger transport movements. This was informed by the fact that 
many countries in the Southern African Development Community (SADC) 
imposed restrictions to limit the spread and impact of Covid-19 in the 
form of lockdowns and border closures.

Figure 1 Bus permits issued per country (source: C‑BrtA Annual reports, 2011 to 2021)
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The total number of bus permits is-
sued per country between 2011 and 2021 
are as follows:

 Q Zimbabwe – 11 443 (45.6%)
 Q Mozambique – 4 007 (16%)
 Q Lesotho – 3 760 (15%)
 Q Malawi – 2 009 (8%)
 Q Botswana – 1 594 (6.4%)
 Q eSwatini – 884 (3.5%)
 Q Namibia – 629 (2.5%)
 Q Zambia – 622 (2.5%)
 Q DRC – 123 (0.5%).

Zimbabwe has the highest number of per-
mits issued and fluctuates above the 1 000 
range, compared to other countries which 
ranged below 800. There was a sharp 
decrease in permit issuance in 2021.

In 2020 a total of 1 810 bus permits 
were issued, compared to just 620 in 
2021. A comparison between 2020 and 
2021 permit issuance indicates that all 
the countries decreased, with DRC and 
Lesotho showing the largest decrease of 
100% and 99% respectively.

Taxi permits issued for cross-border operations
Figure 2 shows cross-border taxi permits 
issued (161 083) over the ten-year 
period studied. The total number of taxi 
permits issued per country between 2011 
and 2021 are as follows:

 Q Mozambique – 66 630 (41.4%)
 Q Zimbabwe – 61 349 (38.1%)
 Q Lesotho – 19 112 (11.9%)
 Q eSwatini – 6 711 (4.2%)
 Q Botswana – 5 464 (3.4%)
 Q Namibia – 1173 (0.7%)
 Q Malawi – 301 (0.2%)
 Q Zambia – 313 (0.2%)
 Q DRC – 29 (0%)
 Q Angola – 1 (0%).

There was a decrease in taxi permits 
issued between 2013 and 2015 and a stable 
increase from 2016 to 2020. A drastic 
drop was observed in 2021 because of 
the effects of the hard lockdown. In 2020, 
26 469 taxi permits were issued compared 
to just 5 160 in 2021. A comparison 
between 2020 and 2021 indicates that all 

the countries decreased, with Botswana 
showing the largest decrease of 98%.

Tourist permits issued for 
cross-border operations
There is an observable fluctuation trend 
in tourist permits issued from 2011 to 
2021, as shown in Figure 3.
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Figure 2 taxi permits issued per country (source: C‑BrtA Annual reports, 2011–2021)
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Figure 3 shows the cross-border 
tourist permits issued over the ten-year 
period (23 185) with various permit 
volumes reported as follows:

 Q 2011 – 10%
 Q 2012 – 8.4%
 Q 2013 – 7.3%
 Q 2014 – 9.5%
 Q 2015 – 10.1%
 Q 2016 – 8.2%

 Q 2017 – 10.7%
 Q 2018 – 12%
 Q 2019 – 11.5%
 Q 2020 – 11.9%
 Q 2021 – 0.2%.

Ten-year comparison of cross-border 
passenger permit statistics
Figure 4 (page 43) shows the comparison 
of passenger permits issued over a 
ten-year period.

The taxi permits issued were more 
than 12 000 over the decade, compared 
to permits issued for tourist and bus 
operations which ranged below 3 000. 
Furthermore, from 2020 the number of 
taxi permits issued followed an upward 
trend reaching 27 000, with other cross-
border passenger permit categories not 
reaching the 3 000 threshold.

FINDINGS
The major findings of the study are:

 Q The Covid-19 pandemic heavily 
affected public passenger transport 
operations and passenger movements

 Q Bus operators reported significant dis-
ruptions and sizeable operating losses 
owing to the Covid-19 pandemic

 Q Likewise, minibus taxi operators were 
severely affected by capacity restric-
tions and (ongoing) low demand

 Q Cross-border passenger transport 
operations came to a complete stand-
still apart from repatriation of foreign 
citizens which involved operation of 
only a few buses

 Q Job losses and even closures of 
some businesses in the cross-border 
industry, particularly in the travel and 
tourism industry, were experienced

 Q The lack of harmonisation in the 
Covid-19 response strategies between 
countries further worsened the impact 
of the pandemic on cross-border 
operations.

RECOMMENDATIONS
The following recommendations are 
aimed at addressing some of the impacts 
of the Covid-19 pandemic on the industry:

 Q Lockdowns should be reviewed and 
may no longer be necessary as vac-
cinated populations have increased, 

warranting the easing of hard lock-
down restrictions

 Q There is need for the gradual re-opening 
of cross-border passenger operations, 
which must be monitored and coordi-
nated by the respective countries

 Q Harmonised rules and standard oper-
ating procedures should be promoted 
and implemented at border posts

 Q Support must be given to operators 
severely affected by the Covid-19 pan-
demic to enable them to re-establish 
and resume operations

 Q There should be mutual recognition 
of Covid-19 test results by regulatory 
authorities in different countries

 Q The operations of regulatory authori-
ties should be increasingly digitalised 
to limit human interaction and 
paperwork. 
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BACKGROUND

From the 1920s onwards, the ‘new’ transportation develop-
ment (i.e. the road motor vehicle) rapidly increased in 
numbers in South Africa, leading to the need for improve-

ments to the country’s early ox-wagon roads and tracks.
For strongly political reasons, the primary inter-city roads 

between South Africa’s cities and towns were provided by the 

provincial road authorities up to 1972, although funded by central 
government and monitored by their ‘Inspecting Engineers’. 
For various reasons this was not a satisfactory arrangement. 
Consequently, in 1972, the function of implementing the primary 
inter-city road network was allocated to central government.

Over the past 50 years, the institutional arrangement for 
providing these roads has basically been of two types. For the first 
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Where are we going with 
the management of the  
country’s primary road network?
South Africa’s national road network has served the country well for the past eight or so decades. During 
this period the responsibility for the provision of the network has been shared, initially by the provinces, and 
for the past 50 years by a central government road authority. Will the socio-economic need for SANRAL to 
assist poorly managed provincial road authorities dilute its primary aim, namely the provision of a sound and 
efficient national road system?

the original national road scheme
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26 years, up to 1998, the implementation function was carried out 
in-house by a roads unit in the National Department of Transport 
(NDoT). For the next 24 years, up to present day, and in line with 
developing approaches to roads provision in many countries, this 
‘implementing function’ of South Africa’s primary road network 
was allocated to a commercialised roads agency (SANRAL) 
answerable to a board of directors and the sole shareholder, 
the South African government, represented by the Minister 
of Transport.

This year marks the 50th anniversary of the central govern-
ment’s direct management and development of South Africa’s 
national road network. However, the poor performance of some 
provinces in managing their road networks has led to SANRAL 
having to take over some roads which are not easily classed as 
being of national importance. Where will this necessity lead to in 
the management of the national road network?

THE EARLY YEARS
At the end of the 19th century a marked turn of events took place 
worldwide in the field of road transportation. Motor driven 
vehicles began to be seen on urban and rural roads, replacing 
ox wagons and horse-drawn carriages. This was also the case in 
South Africa, but for the first twenty years of the 20th century rail 
transport still held sway.

By 1925 there could be no doubt that South Africa lagged 
behind other countries with regards to the development of 
good roads. However, after the end of World War I the ready 
availability of comparatively cheap and reliable mass-produced 
motor vehicles and a fair amount of surplus money started the 
motorised phase of early development from about 1920 onwards.

Unfortunately, legislators had no appreciation of the revolu-
tion facing them and concentrated government transport 
expenditure on rail expansion and improvement despite the rapid 
growth in motor vehicles. Roads were in a state of neglect and as 
late as 1920 the road authorities had hardly any staff, money, or 
technical knowledge.

The first gleam of hope was the realisation that large sums 
of money could be raised by motor vehicle taxation, and by 1925 
all four provinces had their licencing systems in good order and 
instituted the development of sound roads departments. Initially, 
roads in towns were the responsibility of municipalities, and rural 
roads connecting towns were a provincial responsibility.

Following much public agitation for better roads, government 
created a National Road Board in 1935, classifying roads outside 
of municipal boundaries into provincial main roads, provincial 
branch roads, and national roads. Thus was born the concept of 
national roads as opposed to the previous regime when all inter-
city roads were provincial roads.

While South Africa’s primary national road facilities fell under 
the control of the National Roads Board, the provision of these 
roads was allocated to the provincial road authorities, monitored 
by ‘technical officers’ in the employ of the Board. The Board 
accepted a network of 14 primary inter-city routes covering the 
whole country.

A criticism of the system for provision of national roads at 
the time was that the provision of the roads would remain with 
the provinces, monitored by the Board’s professional staff of 
Inspecting Engineers. The politics of the time precluded the 
tampering of the authority of the provincial administrations. This 
political ‘hot potato’ has remained a recurring theme in South 

the Johannesburg ring road
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Africa right up to the present time and created much friction 
between professional engineers of the respective bodies, until it 
was remedied in 1972 when the National Transport Commission 
(NTC) took control.

The NTC had been instituted in 1948, but only took over the 
national roads function in 1972 when it was made a fully indepen-
dent authority in respect of national roads and a roads authority 
in its own right. This was done by the creation of a Division of 

Pavement rehabilitation on the n3 at Van reenen’s Pass

mailto:barbara%40avenue.co.za?subject=


48 May 2022 Civil Engineering

National Roads (DNR) within the NDoT, which carried out the 
responsibilities on behalf of the NTC.

THE DEVELOPMENTAL ERA
In anticipation of the transfer of the national roads function from 
provincial authorities, the NDoT commenced with the building 
up of the DNR organisational structure in 1970 to facilitate the 
change from being mainly an inspecting authority monitoring 
national roads provided by provincial road authorities, to a fully-
fledged and capacitated road authority for national roads.

In 1972 the DNR inherited a 13 200 km national road network 
of widely varying standard. Much of the network did not meet 
the requirements for ‘modern’ inter-city primary roads, and 
much of the poorer sections could not be upgraded to meet such 
requirements. So, a new network and programme was adopted 
which provided for the eventual construction of a system of dual-
carriageway national freeways. The new scheme, with a distance 
of 2 776 km of eventual national freeways, was anticipated to 
cost some R1 250 million (in Rand values at the time), to be spent 
during the ensuing 10 years.

Former national roads not forming part of this new pro-
gramme reverted to the road network of the provinces. The 
scheme, strongly influenced by the earlier planning philosophy 
of P.A. de Villiers, a previous head of national roads up to 1969, 
was based on the USA Interstate System and was exceedingly 
ambitious. Conceptual and financial problems soon arose. Some 
sections of the national freeways built in the metropolitan areas 
were also not included in the scheme, and burgeoning road traffic 
volumes in these areas created the need for expansion.

It became obvious that the national freeway scheme of 1972 
was little more than a pipedream. In a wide-ranging treatise 
in 1977, two chief engineers in the DNR, R.G. Meyer and 
M.F. Mitchell, together with Prof. D.W. de Vos, then a member 

of the NTC, and E.R. Massey who was then Head of the DNR, 
provided detailed reasons as to why the traffic carrying capacity 
of high standard single carriageway roads was higher than previ-
ously believed and proposed that the scheme should be amended.

A fundamental reassessment of which inter-city routes should 
be national routes was undertaken and a new scheme of greatly 
increased length, where roads in the system might be of different 
standards according to the needs of the route, was put in place.

While the new national road network represented only 5.4% 
of all roads in the country, it carried 40% of all traffic. Other 
management changes also took place during the time, such as 
replacing the role of the NTC in national road matters with a 
newly constituted South African Roads Board which was more 
representative of ‘roads interests and expertise’. Other changes 
included revising the name of the DNR to the Chief Directorate 
of National Roads (CDNR), with a revamped organisational struc-
ture and wider responsibilities.

Notwithstanding severe financial restrictions at times, the 
ensuing period up to 1998 represented an exciting and productive 
period for the development of largely greenfield national road 
building in the country, sometimes termed the “golden years for 
road construction” in South Africa.

Judicial planning and careful management allowed the 
most essential roads’ needs to be met. Projects such as the 
Johannesburg and Durban ring roads, the Huguenot Tunnel and 
the Garden Route arch bridges compared with any in the world. 
This period also saw many new and innovative developments in 
national road management, such as:

 Q The construction of ring roads and bypasses around cities and 
larger towns.

 Q Strategic financial planning for roads, with all that this entails, 
such as road needs studies, road project economic prioritisa-
tion, road fund allocation procedures, and analysis of sources 

the n1 crossing the Vaal river
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of funding, such as road tolling, together with many other 
innovative facets of road funding.

 Q The development and application of integrated road net-
work management systems.

 Q Developments in the ‘privatisation’ of some sections of the 
network, such as the Build Operate and Transfer (BOT) 
concept, as well as early studies into the creation of a roads 
agency outside of government (SANRAL).

 Q Greatly improved, world-standard approaches to the design 
and construction of road pavement structures, which com-
prise about 40% of the cost of roads.

 Q Other technological developments such as a wider use 
of concrete roads, asphaltic concrete pavement layers of 
varying kinds, soil engineering mapping, statistical quality 
assurance of road construction, environmental protection 
awareness, and world standard improvements for road de-
sign and construction, as well as many other developments.

This 26-year period was a very exciting and rewarding time for 
those involved in the design and construction of national roads. 
However, as the turn of the century approached, new concepts 
were being developed by the World Bank and many countries 
which led to a ‘rethink’ of the most appropriate way to provide 
government strategic infrastructure such as the primary road 
network for a country.

THE ROADS AGENCY ERA
The assets involved in South Africa’s national road network, 
including the infrastructure capital cost and road user costs, 
amount to very large sums of money. As such, the network 
needs effective and efficient management. During the last 
decade of the 20th century, and even before then, there had been 
much discussion worldwide regarding the best way to manage 
and finance a primary road network.

Interaction by CDNR engineers with bodies such as the 
World Bank and other successful world authorities led to 
the conclusion that the roads agency concept was the best 
approach towards managing South Africa’s primary road 
network. Accordingly, steps were put in place in 1997 to trans-
form the CDNR into a roads agency to manage the national 
road network.

This new agency came into being during 1998, with most 
of the personnel of the CDNR incorporated into the new 
agency, named the South African National Roads Agency 
Ltd (SANRAL). The agency was created as a company to run 
along commercial lines and to implement the national roads 
programme, on behalf of the NDoT, and answerable to the 
department and the Minister of Transport as the representative 
of the shareholder, the South African Government.

The mandate given to SANRAL was to “maintain and 
develop South Africa’s 7 200 km national road network and to 
manage the assets represented by the road and bridge infra-
structure” as an implementing agency on behalf of the NDoT. 
The department would retain its responsibility for roads policy 
making and strategic planning, as well as the performance 
monitoring of SANRAL.

The agency opened for business in 1998 with a staff comple-
ment considerably less than the previous CDNR, achieved 
through extensive outsourcing of most of its technical func-
tions such as materials testing, surveying, draughting, land 
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administration and traffic monitoring activities. It did however 
maintain and manage three major concessions, forming major 
sections of the national road network, previously managed by the 
private sector.

The management structure adopted was a flat, matrix type 
where project managers in the four regions – central, south, 
north and east – managed all aspects of specific national road 
projects. This approach contrasts with the ‘typical’ road authority 
approach where specific areas of road engineering, such as 
planning, design (geometric, traffic, pavement or structural), 
construction and maintenance form the basis of the subdivision 
of management responsibilities, and engineers are in a position to 
develop their expertise in appropriate areas.

Initially this matrix approach appeared successful in that the 
high quality of the national road network was maintained; perhaps 
due to the fact that in the early days most engineering personnel 
were experienced ex-CDNR professionals with appropriate exper-
tise. However, as time went by and original staff retired and were 
replaced, the author and ‘outside’ engineers perceived a falling off of 
road engineering professional expertise by these project managers.

It would however appear that this point has been recognised 
within SANRAL and consideration has recently been given to 
adjusting the management structure to the more common one for 
road authorities which facilitates technological skills development 
of personnel within the specific engineering field of endeavour.

SANRAL’s performance is required to be regularly monitored 
by the NDoT, an organisation in which, in the words of a Public 
Service Commission (PSC) report, “there is a near vacuum of 
capacity”. Apart from the inability of NDoT to carry out its 
function, the situation has unfortunately, inter alia, negatively 
impacted on strategic planning for the national road network and 
technological development in the roads sector – functions which 
should be carried out by the NDoT.

The first monitoring evaluation of service delivery by agen-
cies reporting to the minister of transport was carried out by 
the PSC early in the new century. In respect of SANRAL, the 
conclusion was that while service delivery was sound, the chain 

of relationships between the minister, his department, the board, 
and the CEO was dysfunctional, and that “contact was found to 
be directly between the CEO and the Minister, with the board 
and the NDoT to a large extent being left out of the chain.” 
Perhaps this was, to a large extent, the result of, and using the 
words of the PSC report, “a near vacuum of capacity in the NDoT” 
and “inadequate expertise” by most board members regarding 
professional and technical aspects of the activity of the agency.

WHERE TO NEXT?
Despite these administrative problems, the national road network 
has remained in sound condition for the past 20 or so years, both 
in the eyes of the public and the engineering profession, as well as 
by regular assessments using accepted performance indicators. To 
the author this is the result of the efforts of some very competent 
professional engineers in the employ of the agency. However, as 
those professionals become older and retire, the question arises 
as to whether this competence will be retained, especially given 
the matrix structure currently used within SANRAL, where per-
sonnel are not exposed to the latest developments in their specific 
field of road engineering.

A matter of concern is the fact that, because of the inability 
of some provinces to properly maintain their provincial road 
networks, SANRAL has expanded its activities to embrace con-
siderable lengths of these poor provincial roads into its network. 
While there might be sound socio-political reasons for this 
action, many of these road sections do not fit the definition of a 
country’s primary road network as they are merely intra-regional 
roads. This decision is not in consonance with world practice and 
most definitely not in line with the definition of national roads 
expounded some 90 years ago and maintained for the greater part 
of this period.

Does this signal, because of the inabilities of most provinces, 
a change in SANRAL’s role from being a national road authority 
to being just one of many general road authorities? This matter 
requires consideration and perhaps debate, including the extent 
to which an increase in ‘road concessioning’ is desirable. 

the Gouritz river Bridge on the n2
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PROTEC is a flourishing 40-year-old edu-
cation NPO that was started in 1982 in 
Soweto by visionary SAICE engineers and 

activists to provide opportunities for black high 
school learners to succeed in STEM careers.

Today, PROTEC (Programme for Technological 
Careers) is a national independent organisation 
with a strong track record in providing holistic, 
high-quality education and career support 
programmes in mathematics, science, technology, 
English, and world of work life skills training, as 
well as impactful teacher support programmes.

Balan Moodley, CEO of PROTEC, says few 
disadvantaged scholars pass or even take the 
key gateway matric subjects of mathematics and 
science. “This means they tend to finish their 
school years with no opportunity to pursue 
careers in engineering, science and technology fields. PROTEC’s 
vision has always been to empower these young South Africans 
who have the requisite potential with optimal education and life 
skills to succeed in STEM-based careers.”

PROTEC consistently delivers measurable results, with achieve-
ments that include:

 Q More than 30 000 disadvantaged learners have successfully 
passed through the PROTEC programme since 1982 and are 
now qualified engineers, doctors, scientists, technologists in 
wide-ranging fields, actuaries, educators and other profes-
sional people

 Q A matric pass rate that is on average 20% higher than the 
national average

 Q A consistently high bachelor pass rate
 Q About 75% of PROTEC learners pursue engineering, science or 

technology courses at tertiary level.

THE EARLY DAYS
PROTEC launched in Soweto in 1982 with 67 students, and the 
early success of the project led to PROTEC’s expansion into a 
national programme that includes a teacher development and 
support programme.

David Kramer, PROTEC’s second CEO, joined the young 
NGO in 1984, working closely with PROTEC’s first CEO, Lente-
Louise Louw, until he took over from her in 1988. Kramer had 
qualified as an investment analyst, but as an anti-apartheid ac-
tivist he wanted to do more for the development of the country’s 
black youth. After teaching in Soweto, he joined PROTEC in 1984 
as the manager of the Soweto branch.

He explains how the organisation was established by Lente-
Louise Louw, a clinical psychologist and activist, together with 
other like-minded people. “Lente-Louise was good friends with 

Cliff MacMillan, a civil engineer who was con-
cerned about the lack of black engineers in South 
Africa as a direct result of apartheid policies. 
They mustered the forces, particularly SAICE 
which was PROTEC’s first funding partner. 
Together they succeeded in establishing PROTEC 
to provide mathematics and science support to 
young, high potential black high school children 
to enable them to join the world of engineering.”

From the start, the PROTEC team delivered 
excellent matric results due to painstaking at-
tention to detail and a carefully crafted strategy, 
much of which is still in place today.

Kramer took over as CEO in 1988, working 
alongside communities and funders who rec-
ognised the value of and need for a programme 
that worked with talented youngsters who 

were educationally sidelined by the government of the time. As 
PROTEC grew, branches were opened in disadvantaged commu-
nities that approached PROTEC to implement its programme 
locally, using a model that required the branches to have their 
own governing boards and funding.

“PROTEC has always had the will and the way to survive. 
In the 80s we were one of six national NGOs delivering STEM 
education services to disadvantaged youngsters, although with 
differing models. We opened branches across the country, but 
then when we became a democratic country, many funders pulled 
their support on the understanding that NGOs would now be able 
to work with the new government,” says Kramer.

It didn’t take long for PROTEC to be the only NGO in its 
field that survived, which Kramer attributes to the model of 
self-governing and self-funding branches with a national office 
leading and delivering content and governance. “This is a model 
that has the capacity and flexibility to adapt to the needs of the 
specific communities they serve.”

Following the demise of apartheid, PROTEC began working 
with national and provincial departments of education. 
Kramer himself served on the Minister of Education’s National 
Curriculum Revision Technical Committee from 1997, and he 
chaired the national department’s Technology 2005 project which 
introduced technology education into the national curriculum.

PROTEC still enjoys a healthy relationship with SAICE, which 
has a representative on the PROTEC Board of Directors. In addi-
tion, Fannie Matumba, PROTEC’s GM Operations, participates 
in the SAICE meeting with HODs of various universities in South 
Africa. In 2019 and 2020 the then-presidents of SAICE, Brian 
Downie and Fana Marutla, were guest speakers at the PROTEC 
AGMs. Downie was also guest speaker at the PROTEC Learner 
Awards held in Mount Edgecombe.

PROTEC celebrates 40 years of 
building success in STEM careers

david kramer, ProteC’s 
second Ceo from 1988 to 2004
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PROTEC’S STRUCTURE
Today PROTEC comprises:

 Q Head office based in Randburg, Johannesburg
 Q Nine branches

 Q Seven in KwaZulu-Natal (Tongaat, Inanda and KwaMashu, 
Mandeni, Stanger, Umlazi, Umbogintwini, and Umkomaas)

 Q One in Gauteng (Soweto)
 Q One in Mpumalanga (Nelspruit)

 Q Eight projects
 Q Four in Gauteng (AngloGold Ashanti Diepsloot, Zutari 

Mamelodi, General Electric Ivory Park, and Telkom 
Tshwane)

 Q Three in Eastern Cape (Dedisa Motherwell, Altron 
Dimbaza, and Telkom Gqeberha)

 Q One in Northern Cape (Transnet School Support 
Programme)

 Q One in Limpopo (Growthpoint Teacher Development 
Programme)

 Q National Post School Programme that operates from head 
office, with national reach.

PROTEC employs 20 full-time staff members in Johannesburg and 
seven in the provincial branches, which are managed by locally 
employed branch managers who are accountable to local com-
munity management committees. PROTEC projects are managed 
by local education centres in partnership with PROTEC nationally. 
Also key to PROTEC’s successful delivery of its programme are the 
approximately 190 part-time tutors and facilitators in its employ.

PROTEC IN THE PANDEMIC
As with NPOs the world over, PROTEC was not spared the 
impact of the pandemic, which came at a time when critical prob-
lems faced by the education system were not resolved – and they 
remain unresolved. These issues relate in part to the accumula-
tion in content gaps over several years, with efforts to quickly 
close them only happening in the matric year.

Moodley says PROTEC believes this situation calls for “a com-
prehensive overhaul of the education system to ensure a steady 

reduction in knowledge gaps throughout schooling years, and full 
preparedness for pandemics in the future.”

PROTEC’s response to the overwhelming restrictions 
imposed at the start of the Covid-19 pandemic in March 2020 
was immediate. Moodley explains, “We quickly adapted our 
resources and equipped our beneficiaries and facilitators to 
cope with the lockdown restrictions. This helped us create 
an improved hybrid learner excellence programme model 
which was introduced in 2021, and included developing an 
e-learning platform and deploying tablets, data and power banks 
where needed.”

Notwithstanding some issues that the new hybrid model 
brought with it, Moodley says the PROTEC team remains resolute. 

Balan moodley, Ceo of ProteC, with the Corporate Livewire south 
Africa Prestige 2020/2021 Best nPo in education Award won by ProteC

ProteC tongaat Branch’s 
young engineers in the making
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“The hybrid model is important in the 
changing 4IR environment, and it’s vital to 
our aim to be relevant as a leading STEM 
education provider well into the future.”

CLASS OF 2021 RESULTS
PROTEC’s Class of 2021 delivered 
excellent results despite the impact of 
the pandemic on their final two years of 
high school.

Of the 367 matriculants around the 
country in PROTEC’s primary sup-
port programme for learners with the 
potential to improve their performance, 
365 passed – which represents a 99.5% 
pass rate. 287 achieved bachelor passes (a 
significant 78.2% bachelor pass rate), and 
overall they achieved 430 distinctions.

Highlights of the Class of 2021’s 
results:

 Q PROTEC’s top achiever is Phindile 
Xaba from PROTEC Tongaat 
branch. She attended Sacred Heart 
Secondary School and achieved seven 
distinctions. Phindile is now studying 
Computer Sciences and Information 
Technology at the University of 
KwaZulu-Natal.

 Q PROTEC Stanger’s Darshan Bramdev 
from Stanger Manor Secondary 
School achieved 96% in English, five 
distinctions, and came in second 
overall in PROTEC’s top 10 students. 
He is studying Actuarial Sciences at 
Stellenbosch University.

 Q PROTEC Tongaat’s Ntuthuko Ngcobo 
from Nondenisa Secondary School 
achieved 99% in mathematics.

 Q PROTEC Nelspruit’s Michael Maseko 
from Sitintile Secondary School 
achieved 99% in physical sciences and 
five distinctions.

 Q PROTEC Umlazi’s Ernest Gabayi 
from Velabahleke Secondary School 
achieved eight distinctions.

 Q Five of PROTEC’s top 10 learners are 
female.

PROTEC’s whole-school Telkom-
sponsored programme achieved an 84.1% 

Phindile Xaba from ProteC tongaat branch 
is ProteC’s top achiever in the Class of 2021 
with seven distinctions

darshan Bramdev from ProteC stanger 
achieved 96% in english, five distinctions, 
and came in second overall

matric pass rate and a 38.5% bachelor pass rate. Five students 
achieved five or more distinctions in this programme, with top 
achiever, Shenikah Ledwaba from Reitumetse Secondary School 
in Soshanguve, achieving seven distinctions, including 99% 
in accounting.

Also noteworthy are the matric results from the AngloGold 
Ashanti Project, which has been running since 2019 for 39 
learners from three high schools in Diepsloot. They achieved 
a 100% pass rate, a 95% bachelor pass, and 56 distinctions 
overall. Over the three years since the programme launched, the 

beneficiaries’ results have made great 
strides, with their average improvements 
as follows:

 Q Mathematics: from 37% at inception to 
65% in 2021

 Q Physical sciences: from 34% to 63%
 Q English: from 53% to 70%
 Q Accounting: from 42% to 76%

The top six mathematics learners had an 
average of 35% at inception. Their matric 
result is a combined average of 84%.

LOOKING AHEAD
Having successfully reached its 40-year 
milestone, Moodley says this serves as a 
reminder “that longevity requires us to 
continuously evaluate and re-engineer our 
strategies and systems as we head into a 
future that is ever changing.”

Looking ahead to what is next for the 
organisation, Moodley says future plans 
could include:

 Q Expanding PROTEC’s geographical 
reach

 Q Supporting a wider and larger number 
of beneficiaries

 Q Continuing to develop and improve 
the e-learning platform

 Q Introducing a more structured 
approach towards empowering 
beneficiaries to put the theory they are 
learning into practice

 Q Understanding the future of work and 
equipping learners to adapt to the 
challenges and changing landscape

 Q Increasing the focus on fine-tuning 
the evaluation of diagnostic results to 
determine the areas where local school 
teaching needs to improve, and then 
developing a programme to assist high 
school teachers in the GET (grades 8 
and 9) and senior phases

 Q Seeking alternative funding streams to 
enable PROTEC to build unrestricted 
funding, and a sufficient reserve fund 
to continue delivering on its mandate

 Q Exploring partnerships with organisa-
tions that can:

 Q assist in PROTEC-wide career days
 Q be feeder companies for learners post-qualification
 Q provide access for job shadowing and work experience

 Q Partnering with national or provincial education authorities 
to consider the possibility of using the e-learning platform to 
broadcast lessons into under-resourced schools.

For more information

Visit www.protec.org.za or email Julie Vivier, PROTEC’s fundraiser, on 
julie@protec.org.za.
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Course name Course dates location CPd Accreditation no Course Presenter Contact

Adjudication and Arbitration: How to 
deal with Challenges to Jurisdiction

11 October 2022 Midrand SAICEcon21/02927/24
Credits: 1 ECSA

Hubert Thompson

Register: store.saice.
org.za/courses

cheryl-lee@saice.org.za

18 October 2022 Cape Town

Structural Steel Design to  
SANS 10162-1-2005

17 May 2022 Midrand

SAICEstr21/02965/24
Credits: 1 ECSA

Greg Parrott

21 June 2022 Durban

19 July 2022 Cape Town

20 September 2022 Bloemfontein

18 October 2022 Midrand

Reinforced Concrete Design to  
SANS 10100-1-2000

18 May 2022 Midrand

SAICEstr21/02964/24
Credits: 1 ECSA

Greg Parrott

22 June 2022 Durban

20 July 2022 Cape Town

21 September 2022 Bloemfontein

19 October 2022 Midrand

Practical Geometric Design 21–25 November 2022 Midrand
SAICEtr19/02561/22
Credits: 5 ECSA

Tom Mckune

Leadership and Project Management 
in Engineering

In-House only
SAICEbus19/02507/22
Credits: 2 ECSA

David Ramsay

Water law of South Africa
7–8 June 2022 Midrand SAICEwat19/02516/22

Credits: 2 ECSA
Hubert Thompson

21–22 June 2022 Cape Town

The Legal Process dealing with 
Construction Disputes

6–7 September 2022 Cape Town

SAICEcon19/02517/22
Credits: 2 ECSA

Hubert Thompson
13–14 September 2022 Bloemfontein

20–21 September 2022 Port Elizabeth

1–2 November 2022 Midrand

Legal Liability Occupational Health and 
Safety Act (OHSA)

6 June 2022 Port Elizabeth

SAICEcon20/02617/23
Credits: 1 ECSA

Cecil Townsend Naude

4 July 2022 Midrand

15 August 2022 Bloemfontein

12 September 2022 East London

3 October 2022 Polokwane

Construction Regulations from a Legal 
Perspective

7–8 June 2022 Port Elizabeth

SAICEcon20/02618/23
Credits: 2 ECSA

Cecil Townsend Naude

5–6 July 2022 Midrand

16–17 August 2022 Bloemfontein

13–14 September 2022 East London

4–5 October 2022 Polokwane

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

9–10 June 2022 Port Elizabeth

SAICEcon21/02922/24
Credits: 2 ECSA

Cecil Townsend Naude

7–8 July 2022 Midrand

18–19 August 2022 Bloemfontein

15–16 September 2022 East London

6–7 October 2022 Polokwane

Water Security and Governance TBC TBC
SAICEwat19/02412/22
Credits: 2 ECSA

Martin van Veelen

Technical Report Writing

1–2 June 2022 Durban

SAICEbus19/02491/22
Credits: 2 ECSA

Les Wiggill22–23 August 2022 East London

3–4 October 2022 Cape Town

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

sAiCe training Calendar 2022 (Face-to-Face)

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

Multi-Variable Problems Analysis and 
Solutions

14–15 June 2022 Online
SAIChE-366
Credits: 2 CPD

John Broli

Register: store.saice.
org.za/webinars 

cheryl-lee@saice.org.za

Design of Pump Systems 8–9 June 2022 Online
SAIChE-369
Credits: 2 CPD

John Broli

Emotional Intelligence in Practice TBC Online
SAICEcom20/02697/23
Credits: 3 ECSA

Christopher Sigmond 
Cedric Gorinas

Wetlands Systems and Sustainable 
Water Resources

TBC Online
SAICEEL20/02715/23
Credits: 1 ECSA

Prof Miklas Scholtz

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

18–20 May 2022 Online
SAICEEL20/02719/23
Credits: 3 ECSA

Prof Zvi Borowitsh

Elementary Construction Dispute 
Resolution Procedures

TBC Online
SAICEEL21/02972/24
Credits: 1 ECSA

Adv Hubert 
Thompson

sAiCe / Candidate Academy 2022
Getting Acquainted with Basic 
Contract Administration and Quality 
Control

10–11 October 2022 Online

CESA-1574-04/2022 
Credits: 2 ECSA  
SACPCMP/CPD/21/004
Credits: 12 hours

Theuns Eloff

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

lizelle@saicepdp.org

Getting Acquainted with Basic 
Stormwater Design

18–19 August 2022 Online

SAICEwat21/02897/24
Credits: 2 ECSA 
SAICEEL21/02898/24 
(Online)

Andrew Brodie

Getting Acquainted with being a 
Resident Engineer

30–31 May 2022 Online

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

Jan Bierman

28–29 July 2022 Online

25–26 August 2022 Midrand

29–30 September 2022 Online

27–28 October 2022 Online

24-25 November 2022 Online

Getting Acquainted with General 
Conditions of Contract for 
Construction Works (GCC 2015)

2–3 August 2022 Online CESA-1575-04/2022 Theuns Eloff

Getting Acquainted with 
Geosynthetics in Soil Reinforcement

19–20 May 2022 Online SAICEgeo20/02758/23
Credits: 2 ECSA 
SAICEEL20/02759/23  
(Online)

Edoardo Zannoni
2–3 November 2022 Online

Getting Acquainted with Planning, 
Scheduling and Programming for 
Construction Projects

9–10 June 2022 Online SAICEcon20/02672/23
Credits: 2 ECSA  
SAICEcon20/02673/23 
(Online)
SACPCMP/CPD/21/005
Credits: 12 hours

Theuns Eloff
8–9 November 2022 Online

Getting Acquainted with Road 
Construction and Maintenance

27–28 June 2022 Online CESA-1576-04/2022
Credits: 2 ECSA

Theuns Eloff
17–18 November 2022 Online

Getting Acquainted with Sewer Design 
1–2 June 2022 Online CESA-1577-04/2022

Credits: 2 ECSA
Andrew Brodie

15–16 September 2022 Online

Getting Acquainted with Water 
Resource Management

23–24 May 2022 Midrand SAICEwat21/02986/24
Credits: 2 ECSA 
SAICEEL20/02755/23 
(Online)

Stephen Mallory
28–29 November 2022 Midrand

Pressure Pipeline and Pump Station 
Design and Specification – A- Practical 
Overview

21 & 23 June 2022 Online CESA-1578-04/2022
Credits: 2 ECSA

Dup van Renen
4 & 6 October 2022 Online

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

sAiCe training Calendar 2022 (Webinars)

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

Road to Registration for Candidate 
Engineers, Technologists and 
Technicians

12 May 2022 Online

CESA-1579-04/2022
Credits: 1 ECSA

Allyson Lawless
Stewart Gibson
Phathi Masimirembwa

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

lizelle@saicepdp.org

21 July 2022 Online

8 September 2022 Online

22 November 2022 Online

Road to Registration for Mature 
Engineers, Technologists and 
Technicians

26 May 2022 Online

CESA-1641-10/2022
Credits: 1 ECSA

Stewart Gibson
Phathi Masimirembwa

23 August 2022 Online

20 October 2022 Online

Road to Registration for Mentors, 
Supervisors and HR Practitioners

18 October 2022 Online
CESA-1580-04/2022
Credits: 1 ECSA

Allyson Lawless

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

13 May 2022 Online

CESA-2052-12/2024 Jeffrey Pipe
20 June 2022 Online

29 August 2022 Online

14 November 2022 Online

Understanding the Six Stages of the 
Project Life Cycle

18–19 July 2022 Online
TBC Jeffrey Pipe

22–23 September 2022 Online

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 / Candidate Academy 2022

After joining SAICE as CEO in 
2020, Vishaal Lutchman played 
a key role in the advancement 

and oversight of the engineering profes-
sion. Now, he has taken on the role of 
Managing Director of Transport at 
consulting engineering firm Zutari.

A professional engineer with over 
22 years’ experience in the leadership and 
management of businesses related to infra-
structure development, Vishaal’s technical 
and advisory skills were nurtured mainly 
within the maritime and rail disciplines. 
As an executive, Vishaal has focused on 
integrating organisational strategy, opera-
tions, and technical capacity with future-fit 
engineering solutions.

Before his role at SAICE, Vishaal 
was the director of the maritime, avia-
tion and rail business at WSP | Parsons 
Brinckerhoff. Prior to that, he spent 

five years with Royal HaskoningDHV 
as director of the maritime and freight 
advisory group. As deputy chief engineer 
at Transnet, he oversaw the parastatal’s 
capital and port infrastructure projects 
across all ports in the country.

Vishaal is well versed in providing 
advisory and consultancy services for 
infrastructure projects in Africa, having 
worked in South, East, and West Africa. 
His qualifications include an MPhil 
in Leadership, an MBA, a Diploma in 
Business Management, as well as a BSc 
and Diploma in Civil Engineering, among 
others. He is currently completing his 
PhD in Urban Studies at the University 
of Johannesburg.

“Our clients are committing greater 
investment to improve transport infra-
structure. We are confident that, with 
his vast experience in the field, Vishaal 

will bring innovative thinking and strong 
leadership in implementing and managing 
complex and critical projects for us,” says 
Zutari CEO Teddy Daka. Vishaal will be 
based in Tshwane and will be part of the 
Zutari Executive Committee. 

Former SAICE CEO takes  
on new role at Zutari

Vishaal Lutchman, new managing director 
of transport at zutari

https://store.saice.org.za/training-courses
https://store.saice.org.za/training-courses
https://store.saice.org.za/training-courses
mailto:lizelle%40saicepdp.org?subject=
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A breakthrough dewatering pump with 
integrated intelligence for industrial operations

https://www.xylem.com/en-za/
https://www.facebook.com/XylemIncorporated/
https://twitter.com/xylem
https://twitter.com/xylem
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