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FROM THE PRESIDENT’S D

Empowering women In the

n commemoration of 9 August 1956, when more than 20 000 Furthermore, a more diverse team better represents therditye

women marched to the Union Buildings in protest against of the population, leading to more inclusive and user-friendly

the extension of pass laws to women, South Africa celebrates designs and solutions that cater to a broader end user.
Women's Day on 9 August to recognise the strength and resil-

ience of women and their contribution to society. This is loosely BRINGING DOWN BARRIERS

aligned with International Women'’s Day, celebrated worldwide  So, why do you think it has taken more than a century to become

on 8 March, originating from a group of Manhattan socialists more inclusive and for women to become more representative i
and suffragists in honour of the one-year anniversary of the society and, more so, in the built environment? Throughout his-
garment strike led by the International Ladies’ Garment Workers’ tory women have faced significant barriers to entry into the work-
Union. South Africa regards August as women’s month, with place, including limited educational opportunities and societal
this year’s theme being, “Women’s Socio-Economic Rights and expectations that confined the majority to domestic roles. During
Empowerment: Building Back Better for Women's Resilience!”  World War Il, women stepped into engineering roles vacated by
Ever since my university days in the late 1980s, and men serving in war, but this was short lived and after the war,

throughout the better part of my engineering career, particularly many women were pushed back into traditional roles. It wasn’t

in the railway arena, engineering has been a male-dominated  until the 1960s and 1970s that the women'’s liberation movement
field with very few inroads made by women. But the landscape is gained momentum, leading to increased access to engineering
gradually changing as more women enter the profession, bringingeducation and professional opportunities. However, challenges
both opportunities and challenges. The challenges include gendetike gender bias, male-dominated culture, lack of mentorship, and
bias, work-life balance issues and lack of representation. On the unequal pay persisted.

opportunity front the inclusion of women in engineering brings The largest contributing factor to barriers for women in engi-
numerous benefits, from diverse perspectives and improved neering was gender bias and stereotypes, with women facing, and
workplace culture to addressing gender gaps and enhancing still facing to a certain degree, either conscious or unconscious
collaboration. bias from colleagues and superiors in the workplace. This has a
Since the rise of organisations like Women in the Built detrimental effect on their career growth and job satisfaction, as
Environment (WITBE) and Women in Engineering (WOMENG), they are oftentimes overlooked for promotion in favour of their
whose main focus is the promotion and upliftment of women male counterparts.
in the built environment, there has been a marked increase in Work-life balance is a very controversial topic when it comes

women entering, and thriving in, the world of engineering. This  to gender, as women are often expected by society to also take on

has a knock-on effect, as those women entering the profession the lion’s share of the domestic role and family responsibilities.

become role models and mentors for the next generation of Some businesses allow some flexibility in working arrangements

women engineers. For young girls contemplating career choices, to accommodate this work-life balance and it is not unheard of
seeing successful women in engineering can these days to conceive of a “domestic man”.

inspire and motivate them to pursue their The last barrier | want to mention is that of safety on certain
interests in STEM fields. sites, with men perceived to accept more risks and work in more
It is widely acknowledged that remote locations. With crime on sites becoming more organised

! women bring a different dynamic to an  and brazen, this argument is probably how moot, but be that as
engineering team, and that diverse teams it may, societal acceptance of males in more perilous or riskier

lead to better solutions. As the focus environments is still a case to be made.
shifts from gender-specific roles Over the last century, we've seen much progress in removing
to collaborative engineering, gender inequalities within the engineering environment and be-

the emphasis has turned to yond. While obstacles still persist, | am hopeful of a future where
skills, creativity, and in- engineers, regardless of gender, can play equal roles in developing
novation. This change has  a more equitable and innovative built environment for all.

allowed organisations to
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where do we st

The Paris Agreement aims to keep the global tenperaise to below

Blfrgc'fgr' S (HR S 2°C (but preferably 1.5°C) above pre-industriglslelo achieve this
Franki temperature goal, greenhouse gas emissions shouledieced as soon

as possible and by as much as possible. They sharde&ach net zero
. . by 2050. To remain below 1.5°C of global warmmigsens need to be
e construction sector Is respon-

I sible for around 10% of global cut by roughly 50% by 2030.

emissions. Over half of those emis-

sions happen before the doors of the building are open; they are
the embodied carbon, also known as upfront carbon emissions, 90
released during the mining, manufacturing, and construction of 80-
the building and its components. 704
The source of upfront carbon emissions can be classified into
three main categories, namely: g 607
Q Scope 1: Direct emissions arising from energy used on the % 50
construction site g 40
Q Scope 2: Indirect emissions arising from energy generated § 20
from municipal sources
Q Scope 3: Indirect emissions arising from materials manufac- 201
turing, transportation, waste disposal, etc. 104
Typically, scope 3 emissions dominate, accounting for between 0 | | | - | L_
approximately 60% and 90% of total emissions on construction China USA Inididia Japan Canada
projects. Figure 1 provides the upfront carbon statistics for five Country
countries. B Scope 1 M Scope 2 Scope 3
So, where do we start?

Figure 1 Percentage of scope 1, 2 and 3 emissions for ve countries
DESIGN WITH A LOW CARBON APPROACH IN MIN[fter Onat & Kucukvar, 2020)
The potential to make sustainable decisions is the greatest during
the early stages of project development. This is corroborated

by the World Business Council for Sustainable Development’s Repurpose / refurbishing
. . . . . buildings
(WBCSD, 2021) embodied carbon reduction strategy (see Figure Build nothing (st exiblegnd
2). Therefore, the client must involve parties with relevant knowl- adaptable structures)
edge of sustainable design in their field during the feasibility Build only to meet needs
Pig i i i i i i ‘ of communities / cities
study. Fra.mkl is |qeally sw_ted to gylde the client |r1 .s.ustalnable Build less Maximise Utileation of
geotechnical design solutions during such a feasibility study. buildings, less t-out

Similar principles apply to geotechnical and foundation

solutions. Over half of all projects requiring piles could be sup- Reuse materials

Build clever (Design for deconstruction and reuse)
ported on ground improvement solutions, which produce fewer Use low carbon materials / products
carbon emissions and are often faster and cheaper to construct.

This opportunity is lost when potentially greener solutions are i Minimise design loads
PP y P y9 Bunclj Use e cient forms and grids
overlooked. e ciently Maximise material utilisation
As a case study, we investigated a structure specified with
piled foundations. Alternative solutions on ground impmEwent, Minimise Prefabricate
which met all project requirements, produced 89% less carbon waste Improve construction practices

Utilise reuse or recycling streams
emissions than the original piling solution.

Consider reusing materials (for example concrete rubble from
demolition can be crushed into aggregates and used for stone  Figure 2 Embodied carbon reduction strategy (after WBCSD, 2021)
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Figure 3 Carbon emissions from numerous geotechnical projects in South Africa

columns), eliminating the need to import
new material and dispose of the demol-
ished waste. Consider using low-carbon
materials, such as fly ash or ground
granulated blast-furnace slag, to reduce
cement content in concrete mix.

Design efficiently to produce optimal
solutions that use fewer resources to
construct. Plan and operate projects
efficiently and effectively to minimise
wastage, double-handling, and rework.

dominated by emissions generated from
material manufacturing and people
transport (i.e. scope 3 emissions). Ground
improvement projects, on the other hand,
are typically dominated by emissions from

on-site energy use (i.e. scope 1 emissions).

IDENTIFY PRIORITIES AND
ESTABLISH TARGETS

Once we understand the source and mag-
nitude of carbon emissions from our pro-
jects, we can focus on the big-ticket items.

MEASURE EMBODIED CARBON For piling projects, we should focus on

EMISSIONS

To improve, we need to understand how
much carbon emissions we are generating,
so start measuring the carbon emissions
on your projects. Numerous carbon
calculators are available to estimate carbon
emissions for construction projects. One

of the more commonly used is the EFFC/
DFI Carbone 4, developed by the European
Federation of Foundation Specialists
(EFFC) and Deep Foundation Institute
(DFI). The calculator allows emissions

to be followed through the project cycle,
from upstream activities (such as materials
acquisition and manufacturing), to site
activities and downstream activities (such
as waste management and disposal).

The EFFC/DFI carbon calculator was
specifically developed for foundation
and geotechnical contractors and can be
used on various types of foundation piles,
ground improvement techniques (such
as dynamic compaction, stone columns,
rigid inclusions, etc.) or lateral support
components (such as ground anchors,
geonails, shotcrete, etc.).

Chang (2021) analysed emissions
from numerous South African projects
using piling, lateral support and ground
improvement (see Figure 3). Piling and
lateral support projects are typically

Civil EngineeriAggust 2024

materials, which account for three quar-
ters of total emissions. Green concrete
mixes with cement replacement materials
such as GGBS or fly ash can significantly
reduce carbon emissions. Consider opti-
mised solutions to reduce pile diameters,
lengths, or less reinforcement.

On a recent piling project in KwaZulu-
Natal, we used an alternative green
concrete mix to reduce carbon emissions
from 48 kg per metre of pile installed
to 40 kg.

Reducing on-site energy use should be
the primary focus for ground improve-
ment projects. Alternatives such as
electric equipment or hydrotreated/hy-
drogenerated vegetable oil (HVO) should
be considered as fuel for site equipment.
Improve site operations to reduce equip-
ment travel or idle time.

On one particular site, we were able
to reduce scope 1 emissions by 14% by
simply re-arranging stockpile areas and
improving site operations.

ACT AND LEAD BY EXAMPLE
The world is moving quickly towards
sustainable construction and various
technologies are now available to help

us achieve this goal. What we need now
is action.

Many clients and engineers believe
that green and sustainable solutions are
costly and challenging to implement,
but this is far from the truth. We have
seen numerous cases where green
and sustainable alternatives were
cheaper and/or faster to construct than
the original solutions. Even better,
many of these alternatives did not
require significant effort to design or
implement.

Albert Einstein once said, “Insanity
is doing the same thing over and over
again and expecting a different result.” If
we want to save our planet from climate
change, we must act now.

Franki, formally part of the Keller
Group, continues to be at the forefront
of sustainability and innovation in
geotechnical design and construction
in Sub-Saharan Africa. Apart from the
conventional piling, lateral support and
grouting products, we have the full of-
fering of ground improvement products
such as dynamic compaction/replace-
ment, stone columns, rigid inclusions, soil
mixing and vertical drains.
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QuUIZ

Perseverdance

nanias Sepuru’s day was bright-

ened when he received the news

that he had won SAICE’s Know
Your Sector Competition. “Ever since |
joined SAICE and found out about the
competition, | have entered whenever |
have time. | am grateful to have been one
of the people to have won,” he says.

Ananias is currently studying civil

engineering at UNISA and is particularly
interested in construction management
and transportation engineering. This
interest stems from seeing the visible
impact civil engineering has on society,
particularly transportation engineering.

“Whenever | travel on roads and see
how aesthetically pleasing they are, | am
inspired,” he tellCivil Engineering

The win comes at an opportune time,
as Ananias does not currently have a
laptop. The R10 000 winnings will allow
him to purchase one to aid in his studies.

In his spare time Ananias enjoys
drawing, woodworking, and modelling
buildings. He is also a fan of cars, new
emerging technology and alternative
building materials and methods. “I like
learning about innovation in the civil
engineering field, especially in building
and construction.”d

Know Your Sector Comg

Stand a chance to win R10 QF

In this month’s edition of Civil Engineeringve are continuing ourFun Quizto promote knowledge of our industry service provders. Simply click on
the adverts (or the logos) of the participating conpanies to access their websites, and then searchifthe answers to the following questions:

Q1: AKS Lining Systems
For what applications can AKS Concrete
Protection Liner be used?

Q2: Geo Equip Africa
How many key products and exclusive GEA
suppliers does our website refer to?

Q3: Franki Africa

Which one of the emission sources listed
is not part of embodied or upfront carbon
emissions?

Q4: Leica Geosystems
Add the missing word: Revolutionising the
world of measurement and survey for 200

TO ENTERCIick on the link to submit your answers
(submissions, one per reader, will be collected

until 15 September 2024, whereafter the winner
will be announced from a random draw).

years, Leica Geosystems, part of ,
creates complete solutions for professionals
across the planet.

Q7: Rocbolt Technologies

GEWI® and DYWIDAG® are registered
trademarks of Rocbolt Technologies and

a joint venture between DSI Underground
Q5: Reinforced Earth and Jennmar. What is the difference in the
Reinforced Earth South Africa, as a member ofninimum ultimate load of a 32 mm DYWIDAG
the Vinci Group, aims for 950 bar and that of a GEWI 500 25 mm bar?

Q8: Rainbow Reservoirs
Rainbow Reservoir’s corrosion-resistant bulk
water storage tanks are used for

Q9: TRI Africa
Which ASTM test method specifies that a
voltage map is required?

Q6: Technocad

Which Technocad Civil Engineering software
would you use if you needed to automate the
design of a terrace (platform) that required
balanced cut and fill, taking into account
material bulking factors?

CLICK PS:Advertisers who wish to capitalise on the reader
HERE T attention here by including their marketing messageinto
ENTER our monthly Fun Quiz should please contact Barbara Spence

(barbara@avenue.co.za / 011 463 7940 / 082 881 B454
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ReINFORCeD eARTH

SUSTAINABLE TECHNOLOGY

At Reinforced Earth South Africa we
believe in taking action for a better
tomorrow.

Through our dedication to optimising resources via the
circular economy and preserving our precious natural
environments, we are committed to making a tangible
difference in the fight against climate change.

We aim for a 40% reduction in direct emissions and a

20% reduction in indirect emissions by 2030, and we are
on the path to achieving carbon neutrality by 2050. @B Acting on climate

. . . ("; Optimising resources
Our geotechnical solutions: i yeds

v ﬂoﬁ Preserving natural
environments

4 4
Contact our team and let us know about your next project. Email: resa@recosa.co.za Phone: +27 11 726 6180
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CEO’S CORNER

Standing on

n 9 August 1956, 20 000 South African women stood
ogether against the impending and unjust pass laws

the shoulders

thriving, rising and leading in academia, consulting, Tanting
and the public sector.

that were designed to separate, segregate, stigmatise and Recent data from ECSA shows that 3 200 females are

disempower people of African descent.
In commemoration of this momentous day, | had the privilege

registered as civil engineering practitioners. Hoxee only 30%
of these are professionally registered with ECS#d anly 50%

of addressing over 50 fellow women (and a few men) at the SAICEare SAICE members. Excluding students, females magkenly
More than a Woman Breakfast, held in Durban on 2 August 2024.15% of SAICE membership. We still have a long veagd to
We gathered to celebrate the considerable achievements made byensure the engineering profession attracts, retajpromotes,

women in the civil engineering profession, and to reflect on the
journey that led us to this point.

THE FOUNDATION OF SUCCESS

There is a tale that says the tallest trees in a forest do not grow
overnight; they reach their heights because of the rich soil, the
rain and the unground network of roots. The roots, unseen, yet
important, are the support system that enables them to thrive.
The natural order of human life echoes this lesson from nature
— our advancement in life, in love, in work, is intertwined with
the support and mentorship (companionship) of those who come
before us or walk beside us.

The relationships we build are the foundation of our careers
and personal growth, and they offer us opportunities, support
and community. Importantly, they also provide an opportunity
for mentorship. Mentorship is truly the engine that drives our
industry forward. When you graduate you enter a period of
“apprenticeship” until you can prove that you have achieved the
competencies required to register professionally. Saprappren
ticeship will not be successful without the input of a committed
mentor. Thus, | believe mentorship, whether as the recipient or

and welcomes the inputs of women and other undemesgented
groups.

The Diversity and Inclusivity Pillar of SAICE’s Growing
Forward strategy is designed to ensure that every female
member has access to the support and opportunities they need
to succeed. It provides resources and opportunities fomea
to excel through our recently launched Women in Leadership
Programme, professional development workshops, WITBbBiwe
nars and other platforms (read more about thesepaye 49.

LOOKING AHEAD
Let us commit to creating a legacy of excellence for the next gen-
eration. This means excelling in our technical work and champi-
oning diversity and inclusivity in all aspects of our profession to
build a stronger, more resilient industry that benefits everyone.
The path ahead is challenging, and women still face gender bias
and limited advancement opportunities, but by supporting one
another we can overcome these obstacles and build an industry
where everyone has an equal chance.

Through advocacy and mentorship, we can influence policies
that promote gender equality. We can inspire the next generation

the giver, is one of the most effective ways to expand your networlof female engineers by sharing our stories and demonstrating

and enrich your career.

The most effective leaders | have met are those who are not
just exemplary in their conduct or skill, but who take you along
their journey, introduce you to their network, and expand your
connections and your outlook. A mentor of mine calls these
individuals “career amplifiers”. It is the guidance of these experi-

what is possible. | am inspired by the young women entering civil
engineering; they are passionate, driven and full of potential, and
we as mentors and leaders have the responsibility to nurture their
talents and provide them with the support they need to succeed.
Let us honour the people who have come before us by
becoming giants ourselves. Let us support, mentor, and uplift

enced professionals that helps us navigate our career paths, whileach other, creating a network of strength and solidarity. Let us

encouragement from peers instils confidence, and community
support reassures us that we are not alone.

SUPPORTING DIVERSITY

| have worked in this industry for over two decades and | am
passionate about mentorship and providing a support system

to younger women. In my student and graduate days there were
very few women in industry that we could look up to. Thankfully
this has changed. With the heightened focus on diversifying

our industry, we have seen more and more female professionals

The most effective leaders | have met are thase mdtqust exemplary in their
conduct or skill, but who take you along theiypuntroduce you to their network,

and expand your connections and your outlook.

8

promote and uphold our commitment to diversity and inclu-
sivity, ensuring that each and every voice is heard and valued,
and let us inspire the next generation of female

engineers to pave the way for a bright and
inclusive industry.

Sekadi Phayane-Shakhane Pr Eng

Chief Executive O cer
SAICE
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CONSTRUCTIVE CONVERSATIONS

Building pipelirtessuccess

Sizabantu Piping Systems has been the industngt®dr supplier of quality piping solutions for mtran two
decades. In this exclusive intervi€ivil Engineerirgpeaks with Mike Smart (Pr Eng), an outsourcethbgie
consultant for Sizabantu Piping Systems, to le@ne @bout how the company has remained at the forgfof
innovation to become a leading manufacturer, sugsptarketer and distributor of world-class plaspng.

The development of PVC-O has sigrpipastiyWhat are the key features andeal-world applications and bene ts for
improved over the past 40 years. Camene ts of these pipes? infrastructure projects?

you explain the advancements from TOM 500® PVC-O pipes offer several key The exceptional durability of TOM 500®
Classi cation 315 to Classi cation 50f2atnes and benefits. With an MRS of ~ PVC-O pipes translates into significant

their impact on the industry? not less than 50 MPa, these pipes have a benefits for infrastructure projects. Their
The progression of PVC-O from high allowable design stress of 36 MPa, high strength and long service life of over
Classification 315 to Classification making them suitable for high-pressure 100 years reduce the need for frequent
500 comes with significant applications. In fact, TOM 500® PVC-O replacements and repairs, resulting in
improvements in material strength and pipes exceed the required ISO standard lower maintenance costs and improved
performance. The classification system of 50 MPa at 50 years, with a 50-year reliability. These pipes’ hydraulic effi-
is based on the Minimum Required MRS of approximately 55 MPa and a ciency and resistance to corrosion ensures
Strength (MRS) of the material, measured 100-year MRS of around 53.8 MPa, consistent performance over time, making
in MPa. Classification 315 PVC-O had an ensuring an expected working life of at ~ them ideal for water distribution, sewer
MRS of 31.5 MPa, whereas Classification least 100 years. systems, and other critical infrastructure.
500 PVC-O has an MRS of 50 MPa. This The pipes also have negligible hy- Overall, the durability and performance
increase in strength has allowed for draulic friction increase over time and are of TOM 500® PVC-O pipes contribute

greater allowable design stress, enhancing lightweight, which makes them easierto  to more sustainable and cost-effective
the material’s suitability for high-pressure handle and install compared to traditional infrastructure projects.
applications. The advancements have led materials like steel and ductile iron.
to stronger, more durable pipes that can  Additionally, TOM 500® PVC-O pipes How do TOM 500® PVC-O pipes compar
compete in the large diameter, high-pres- do not corrode, eliminating the need for  traditional materials like steel and ductile
sure pipe market, previously dominated  expensive cathodic protection. Theirlow iron in terms of performance, cost, and
by materials like steel and ductile iron. embedded energy, high impact strength, ~environmental impact?
These improvements have expanded the low creep characteristics, and contribu- TOM 500® PVC-O pipes offer several
range of applications for PVC-O pipes and tion to sustainable construction practices advantages. Their resistance to corro-
have made them a viable and competitive further enhance their appeal. sion and negligible hydraulic friction
option for modern infrastructure projects. increase ensures consistent performance.

The TOM 500® PVC-O pipes exceelitskghtweight nature of PVC-O pipes
Sizabantu Piping Systems has partnemgaired ISO of 50 MPa at 50 years.reduces transportation and installation
with Molecor to produce TOM 500® RME-ddes this durability translate intepsts, and they also eliminate the need for

TOM500® PVC-O pipes are"
most advanced pipes for the
conveyance of high-pressur:
water currently available

Mike Smart, outsourced
specialist consultant for
Sizabantu Piping Systems
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expensive corrosion protection measures
required for steel and ductile iron pipes.
Additionally, PVC-O pipes have low
embedded energy and contribute to lower
greenhouse gas emissions during produc-
tion and installation. Their long service
life and recyclability further enhance their Sjzabantu and Molecor’s
environmental sustainability. production facility in Richards Bay

Can you discuss the signi cance of thelt was purposefully built in the RBIDZ
recent expansion in the range of TOWhibBO@sciously attracts investment
PVC-O pipes, particularly the develapmhéitisses on driving socio-economic
of pipes with diameters up to 1 200 @eveloihent as a catalyst for job creation
class PN25? and foreign direct investment in South
The recent expansion in the range of Africa. This project has seen substantial
TOM 500® PVC-O pipes is significant for investment from our partners in Europe,
several reasons. It allows PVC-O pipes as well as the creation of an additional
to compete in the large diameter, high- 110 permanent jobs and the introduction
pressure pipe market, previously domi- of world-class technology not previously
nated by steel and ductile iron. The wider available in South Africa.

range of pipe sizes and pressure classes

introduction of advanced manufacturing
techniques and product innovations.
Innovation has enabled the expansion of
the product range, including the develop-
ment of larger diameter pipes and higher
pressure classes, meeting diverse market
needs. Additionally, a focus on innovation
has resulted in environmentally-friendly
products with low embedded energy, long
service life, and recyclability, contributing
to sustainable construction practices.

enables these pipes to be used in a broaderAn extrusion line to produce 1 200 nbmoRing forward, what future
array of applications, including large-scale TOM 500® PVC-O pipes is being installetbpments or trends do you foresee

infrastructure projects requiring high-

at your Richards Bay factory. How wiitl thesPVC-O piping industry, and how is

capacity water conveyance. The expansionimpact your production capacity and3izabantu Piping Systems preparing to

demonstrates the continuous innovation
and growth within the PVC-O piping
industry, driven by advancements in
material technology and manufacturing
processes.

range of projects you can support?
This development will significantly im-
pact local production capacity and project
support. Previously, 1 200 mm OD pipes
were manufactured by Molecor Spain,

but the new extrusion line will allow us to
How does your state-of-the-art factomatufacture these large diameter pipes
the Richards Bay Industrial Developm®idhards Bay, boosting production
Zone (RBIDZ) enhance the productioapacity and enabling Sizabantu to better
quality of your PVC-O piping solutiomst the demands of large-scale infra-

Our state-of-the-art factory is the result of structure projects in Southern Africa.

a joint venture between Sizabantu Piping
Systems and Molecor Canalizaciones,
initiated in 2014. This was the birth of
Molecor South Africa, and the introduc-
tion of TOM 500® PVC-O to Southern
Africa.

The innovative R300 million factory
is the only one of its kind in Africa.
Equipped with cutting-edge manu-
facturing equipment and processes, it
ensures high precision and consistency
in pipe production. Stringent quality
control measures are in place to maintain
the highest standards of product quality
and reliability. The modern facility
increases production capacity and ef-
ficiency, enabling the production of large
diameter pipes and meeting the growing
demand for high-quality PVC-O pipes.
Additionally, the factory serves as a hub
for ongoing research and development,
fostering innovation and continuous
improvement in PVC-O piping solutions.

Civil EngineeriAggust 2024

The ability to produce 1 200 mm OD
pipes allows us to support a wider range
of projects, including high-capacity water
distribution, sewer systems, and industrial
applications. This enhanced production-ca
pability reinforces Sizabantu’s position as a
market leader in the PVC-O piping industry,
capable of delivering innovative solutions
for complex and demanding projects.

What role does innovation play at

meet these challenges?

Future developments and trends in the
PVC-O piping industry may include
enhanced material properties, ongoing
research leading to further improvements
in material strength, durability, and
performance, expanding the range of
applications for PVC-O pipes. Increased
emphasis on environmental sustainability
will drive the development of more eco-
friendly materials and manufacturing
processes. Advances in manufacturing
technology, such as automation and
digitalisation, will enhance production
efficiency and product quality.

Growing demand for high-quality
piping solutions in emerging markets will
create new opportunities for expansion.
Sizabantu is preparing to meet these
challenges by continuously investing in
research and development to stay at the
forefront of material and product innova-

Sizabantu Piping Systems, and howtioas We strive to implement sustainable
it driven advancements in PVC-O pipiagtices and develop eco-friendly

solutions?

Innovation is a core value at Sizabantu,
driving advancements in PVC-O piping
solutions through continuous investment
in research and development. This com-
mitment has led to the development of
high-performance materials like TOM
500® PVC-O0, with superior strength and
durability. Collaborations with technology
partners like Molecor have facilitated the

products to meet the growing demand for
environmentally responsible solutions,
while adopting advanced technologies to
improve efficiency and product quality to
ensure we meet diverse customer neefk.

For more information

www.sizabantu.com
proudly@sizabantu.com
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GETTING TO KNOW YOUR SAICE

An Introduction to the

e South African Institution of
Civil Engineering (SAICE) has been
in existence for over 120 years.

Today it stands as the industry body for
civil engineering professionals in South
Africa, representing approximately 15 000
members. To help those members to better
understand SAICE and how it workSjvil paying members off the membership roll.
Engineeringvill be running a ‘Getting to The Membership Committee focuses
know your SAICE’ feature over the next few heavily on retention and acquisition of
issues, introducing members to the various  SAICE members by enhancing membership
structures that make up the Institution. benefits, improving member services and

The first two articles in the series, providing resources and information to help
published in the June 2024 (Vol.32, No.5) members get the most out of their SAICE
and July (Vol.32, No.6) issuesGifil membership. It also focuses on reducing the
Engineeringintroduced the various struc-  number of members that have been placed
tures that make up SAICE with a particular on hold due to non-payment through various
focus on the SAICE Council, Executive membership campaigns and initiatives.
Board, Sustainable Infrastructure Working The committee works closely with
Group and some of the Growing Forward ~ SAICE’s Head of Membership — a full-time
(GF) Champions. In this article we unpack employee at National Office — to improve
SAICE’s Membership Committee and communication with members through
membership categories. branch and division interaction. It also
provides support for the smaller branches
and works to increase volunteerism within
the various SAICE structures.

ensuring that nominees meet the require
ments for the relevant membership category.
In addition, the committee, in accordance
with the relevant by-laws, is responsible for
granting retired status and temporary fee
reductions and exemptions to members,
where applicable, as well as striking non-

GETTING TO KNOW THE
MEMBERSHIP COMMITTEE
The Membership Committee is the home

of SAICE membership and is responsible for
considering and, as appropriate, approving

SAICE PDP

GETTING TO KNOW MEMBERSHIP
GF CHAMPIONS

There are two GF Champions whose work

falls under the ambit of the Membership
Committee, namely Know Your SAICE

and Grow SAICE.

GF Know Your SAICE

The Know Your SAICE GF Champion
works to spread awareness about SAICE'’s
members (practitioners) from all walks of
life by sharing testimonials, opinion pieces
and video clips from practitioners across
various sectors. Among the Know Your
SAICE GF Champion’s tasks are promoting
the value of SAICE to members, repre
senting SAICE on media platforms, and
enhancing and growing SAICE Connect.

GF Grow SAICE

The Grow SAICE GF Champion works

in collaboration with SAICE branches,
divisions, staff and volunteers to maintain
the status of the profession while continu-
ously adding value for all members. Their
main goal is to advance professional

COMMITTEES
ASSOCIATEpP

National Office.

SAICE MEMBERS WHO ARE THE CLIENTS

or rejecting all applications for member SAIC [ STRATEGIER
ship, except for the grades of Fellow and counen
P P 9 . } SAICE (PTY) LT
Honorary Fellow. The committee functions EXECUTIVE
under the Chair of a corporate member EOARD
i . FINANCE & —
who reports to the Executive Board and is AUDIT [
comprised of the following members:
Q President
Q@ One Vice President | EDUCATION AND TRAINING | CROSS-CUTTIN<H MEMBERSHIP FUTL;,F:\EIEEADEq SIWG |
Q One corporate or associate member - : : T
who is a member of Council
Q At least three corporate or associate Teaisiceg | Ouversmi] | cRaooate Mooy  emwes ) (a2 ( onowsacd ( swoestar ( sacesos) | ICERE,
members selected or nominated by the |
i SAICE STRATEGIC BALANCED SCORECARD
Executive Board
Q Two corporate or associate members \ SAICE TECHNICAL DIVISIONS REPORTING TO COUNCIL \
under the age of 36 \ SAICE BRANCHES REPORTING TO COUNCIL |
Q A membership officer appointed by ‘ SAICE STUDENT CHAPTERS ‘

In considering membership applications, the

Membership Committee is responsible for Figure 1 SAICE reporting structure
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knowledge and improve the practice of
civil engineering.

The Grow SAICE GF Champion
works with the SAICE marketing team,
branches and divisions to promote SAICE
to existing and potential members. They
also aid in organising networking sessions
and building relationships with external
stakeholders including tertiary education
institutions, government entities, and
relevant associations. They host regular
webinars on ECSA registration to assist
members and the profession in general to
achieve their registration goals.

GETTING TO KNOW THE
MEMBERSHIP CATEGORIES
Membership of SAICE is divided into
corporate members, which includes
Members, Fellows and Honorary Fellows;
non-corporate members, which includes
Associate Members and Students; and
Participants. A breakdown of each cat-
egory is included below.

Corporate members

Members — MSAICE

A Member is admitted according to the
processes outlined in the By-laws and is
at the time of admission actively engaged
in civil engineering and either holds an
academic qualification from a tertiary
educational institution recognised for this
purpose by the Council, or is a corporate
member of an engineering institution or
society recognised for this purpose by the
Council. In addition, they must be profes-
sionally registered with a statutory body
or international body recognised for this
purpose by the Council or hold a profes-
sorship in any field of civil engineering

or related field at a South African higher
education institution. Corporate members
shall maintain professional registration
and any other constitutional requirements
for the grade of membership.

Fellow — FSAICE

A Fellow is a corporate member who

is elected to this prestigious position
through an application process. They
must have achieved appropriate recogni-
tion in either the civil engineering profes-
sion or the Institution owing to a com-
bination of attributes, including having
significantly contributed to the civil
engineering profession and displaying
substantial responsibility and initiative

Civil EngineeriAggust 2024

in the practice of civil engineering. They
must have at least 10 years of appropriate
professional experience.

Honorary Fellows — HFSAICE

An Honorary Fellow is a corporate

member elected by Council who displays
one or several attributes of distinction,
such as exemplary service to the Institution
and/or the civil engineering profession,
society at large and personal eminence.

Non-corporate members

Associate Members — AMSAICE
An Associate Member does not satisfy the
requirements for admission as a Member,
but at the time of admission either holds

a civil engineering related academic
qualification from a tertiary educational
institution recognised by the Council for
this purpose, or is actively connected with
civil engineering and who has achieved a
status in a profession which is comparable
to that of a Member of the Institution.
Associate Members exist on a sliding
scale from graduate year 1 to graduate

year 5+, based on level of experience, with

an associated sliding fee scale.

Students

A Student is a person who is, at the time

of admission and for the duration of their
studies, registered for a civil engineering
degree, diploma or certificated educational
programme that is accredited or recognised
by the Council for this purpose. Students
receive full membership benefits and are
exempted from paying subscription fees for
the duration of their studies so long as they
can provide proof of registration annually.

Participants

A Participant is a person, group of per-
sons, or a company/business, who does
not qualify for the above categories of
membership, but which has an interest in
or a relationship with civil engineering or

associated discipline. Participants may not

more than ten consecutive years prior to
application shall be granted retired status.
The Executive Board, on the recommen-
dation of the Membership Committee,
may grant retired status on application
to a member who is under the age of 65
years and has been a corporate member
for more than ten consecutive years prior
to application, and who has retired from
full-time active work in the profession.
Any member over the age of 75 years
shall be deemed a senior member and
shall not be liable for the payment of any
membership fees.

Membership subscriptions

All individuals who have complied with the
necessary requirements and admitted as
members of SAICE are issued with a-cer
tificate of membership and a membership
number. Thereafter, they are required to pay
an annual membership subscription (aside
from those members who are exempted) as
well as comply with SAICE’s Code of Ethics,
and with the codes of conduct of statutory
bodies that the Council recognises, and
with which members have registered.

A member of the Institution whose
membership subscription is not paid
within six months of the due date shall
be placed on hold and entitled to limited
privileges and benefits of membership of
the Institution. This also applies to student
members who have not submitted proof
of registration for the current year, or up-
graded their membership, if now qualified.

Members who have been on hold
with membership fees outstanding for
three years will have their membership
terminated and be struck off the member-
ship roll. Similarly, student members who
have been on hold for three years will be
terminated as inactive students.

A member who has been terminated
for bad debt may re-apply for membership
with SAICE. Upon meeting specified
criteria, they will be issued with a new
membership number.

be office bearers in branches and divisions COMING UP

and do not have a vote.

Retired and senior status
Members who meet the appropriate
criteria may be granted retired or senior
status which entitles them to retain their
membership at a reduced fee.

A member who is over 65 years of age

and who has been a corporate member for

Future articles in this series will explore
in more detail the other structures that
make up SAICE, as depicted in Figure 1.

For more information

If you have any questions or require additional
information relating to membership of SAICE,
please emaihembership@saice.org.za
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FIRE ENGINEERING

Educating the re engineer of 1

There is a growing demand for competent, trainedengineers both
Prof. Richard Walls Pr Eng, FSAICE . . . .
Professor of Structural and Fire Enginelk@lly @nd across the globe. This article bdisftyisses competency in
Stellenbosch University : : : : F
rwalls@sun.ac.za fire engineering and the development of formal eation for training the

- engineers of tomorrow, such that locals can seaeworld problems.

re consultants do not have a
ood reputation for being able to

solve problems through the use

. . Human
of calculation, experimental data and .
. behaviour
technical knowledge. Often the response d
an

to an architect who wants to introduce an )
innovative feature, product or layout is, evacuation
“thus saith SANS 10400-T,” and then the
consultant proceeds to be as flexible as
a steel pole. Alternatively, the consultant
gives the architect exactly what is desired,

. L . Q =)
but does noth!ng tq mitigate the new risk. o 8 Fire <<0 =} -
However, engineering methods, calcula- T _% engineer % a (__B.
tions, procedures, and design approaches 0 30
are available to quantify and analyse (e
fire phenomena, along with associated ‘
fire safety systems, meaning that we can ‘
actually engineer systems without blindly
trusting codes.
Codes of practice are very important Fire
for protecting the population and pro- protection
viding a standard for safety requirements, analysis
but in many cases are limited in scope
and do not apply in all situations. In some
instances, it is actually dangerous to apply
a code outside of its limits. Furthermore,  Figure 1 Core competencies of re engineers
codes of practice may take years to
catch up with changing technologies. As wrath of fire. Through the application of fire engineers (typically called fire protec-
examples, very limited code guidance is science and engineering principles, the tion engineers in the USA), which is shown
provided for lithium-ion battery systems, engineer can mitigate, detect, control, or in Figure 1. This figure highlights how the
solar panels, or green facades in South suppress a fire... This includes analyzing profession is undergirded by fire science
Africa. However, all these systems are fire hazards, mitigating fire through but has significant application through
being used extensively and present new design and construction of buildings, fields such as fire protection systems (e.g.
fire risks. examination of building uses and indus- sprinklers and detection), fire protection
trial processes, and design, installation analysis (e.g. performance-based design),
WHAT IS FIRE SAFETY ENGINE ERiIhGi@nance of fire detection and and human behaviour and evacuation
The Society for Fire Protection Engineers suppression systems. during fire situations.
(SFPE) explains that the role of fire engi-
neering professionals is to: Hence, fire engineers are competent engi- I'M SAFE DOING BAD DESIGNS IF 7
neering professionals who use calculation CODE DOESN'T COVER IT, RIGHT?
... identify risks related to fire and deter- and design principles to develop safe infra- The prescriptive rules for fire safety in
mine ways to reduce the risks as well as structure. The SFPE has produced a guide-buildings provided in the application of
design ways for safeguarding against the line on core competency requirements of our National Building Regulations (i.e.
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SANS 10400-T) areot compulsory.
Deemed-to-satisfy regulations are not
compulsory, as their very definition in
SANS 10400-A clarifies: “...deemed-to-
satisfy requirementnon-mandatory
requirement, the compliance with which
ensures compliance with a functional
regulation” (emphasis added).

Hence, following such deemed-to-
satisfy requirements will typically result
in a suitable building. But, other ways,
such as through rational design, can
be used to achieve fire safety require-
ments. Nevertheless, a safe building is
compulsory based on constitutional rights.
Section 24 of the Constitution (Act 108 of
1996,) states that everyone has the right
to an environment that is not harmful to
their health or well-being.

The qualitative requirements of the
National Building Regulations Act (103 of
1977) are compulsory. They state that the
aim of the Act, in terms of fire safety, is:

...to provide for the requirements with
which buildings shall comply in so far

as precautionary measures against fires
or other emergencies are concerned, in-
cluding the resistance of buildings against
the outbreak and spreading of fires, the
protection of the occupants or users of
buildings or other persons against fires,
the aids or other installations to be in
buildings for the combating or prevention
of fires and for the vacating of such build-
ings in cases of fires or other emergencies.

Hence, in summary:

Q A fire safe building is compulsory.

Q SANS 10400-T is not necessarily com-
pulsory (guidelines are good, but not
applicable in all situations).

As soon as something is outside the
scope codes, rational design, based on
engineering principles, needs to be
applied.

to undertake such designs.
If an engineer signs off a building or fa-
cility for which the fire safety systems are

physics, engineering principles, com-
munication and similar skills. These are
covered within almost all undergraduate
engineering degrees. However, few under-
graduate degrees worldwide are focussed
on fire engineering (except for a small
number of programmes, such as at the
University of Maryland). Thus, specialisa-
tion after a BEng or BSc(Eng) is typically
required for you to become someone who
can competently engineer fire safety sys-
tems. This educational development may
follow different paths such as:
1. On the job training and experience
2. Personal study and reading of various
guidelines
Attending short courses, conferences
and similar micro-credit offerings
. Completing formal diploma or degree
programmes.
Stellenbosch University (SU) has devel-
oped one of the first fire engineering
qualifications in the developing world to
upskill graduates and help them become
formally trained in fire engineering.
The aim of the degree is to make highly
technical fire engineering education avail-
able to working professionals by offering
it in a hybrid/online mode. The content
has been developed around the SFPE core
competencies shown in Figure 1.

Just as very few school children want to
become fire engineers, very few final-year
engineering students want to become fire
engineers. The field is not well known, nor
is it widely publicised. However, within
the consulting world there is a significant
demand for further education, although
most consultants cannot afford to take off
one to two years to study full time. Hence,
the new Masters of Engineering at SU has
a strong hybrid focus (i.e. either in class
or online). Throughout the course of the
degree, students will only need to come to
campus once for all fire engineering mod-
ules, and that will be to conduct fire ex-

w

Most engineers have not been educatedperiments and practical sessions regarding

fire safety systems. Specific details of the
fire engineering courses are provided in
Table 1. An undergraduate engineering

not suitable, the persons run a serious risk degree (BEng/BSc) in civil, mechanical,

of being found to be negligent; and such
incidents are becoming more common in
South Africa. It is therefore crucial that we
develop competency in fire engineering.

electrical or chemical engineering is typi-
cally required for admission.
Experimental testing is an important
component of research, with the fire
engineering group having been involved

HOW DO YOU BECOME COMBRiéxkehkive laboratory work over the

A professional engineer typically
requires a foundation in mathematics,

Civil EngineeriAggust 2024

past several years. Furthermore, the team
partners extensively with Ignis Testing to

Table 1 Course content of re engineering
modules — each module is 15
credits (150 hours of work)

Thermochemistry
Heat transfer

Fire plumes and smoke
behaviour
Fire Behaviour Steady burning of liquids

Ignition and initiation of
burning

Spread of ame

Pre- and post- ashover
compartment

Fire safety design

Fire detection and alarm

ENe systems

Engineering  goke management
Evacuation and human
movement principles
Material and product
behaviour in re

Eie Hazard and risk analysis

Engineering Il - g hpression systems and
design
Performance-based design
Fire behaviour laboratory
Detection system

) laboratory

Techniques

in Fire Suppression system

Engineering  laboratory

Zonal modelling
CFD modelling
Fires and heat

Fire severity and re
resistance

Structural Fire
Engineering

Design of structures for re

Steel, concrete and timber
structures

General structures
(composite, facades, etc.)

allow students to have access to large-scale
test facilities, cone calorimetry and similar
setups. Figure 2 presents images from
various student projects where fire testing
was conducted.

Numerical analysis tools are becoming
increasingly important in modern fire
engineering practice. Techniques and
software systems that practitioners and
researchers may need to apply include
computational fluid dynamics (CFD) (e.qg.
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Figure 2 (a) Yohannes Shewalul conducting tests on sustainable bricks pmating waste products, (b) Dr Marika du Plessis preparing for
testing on timber connections, (c) furnace testing of Ecobricks, (d)ecoalorimeter tests

PyroSim/FDS), heat transfer analyses (e.g. CONCLUSIONS will be able to protect our population,
Abaqus), structural fire modelling (e.g. With the current large demand for economy, industries, wildland areas and
OpenSEES), pipe flows, smoke extraction, fire engineering technical staff, it is much more. O

evacuation modelling (e.g. Pathfinder) and exciting that SU is now able to contribute

more. Many of these packages are used towards educating the engineers If you would like to find out more go to
throughout research and taught modules, of tomorrow. Through competent, https://fire.sun.ac.za or contact us at
with examples shown in Figure 3. professional, educated engineers we fire@sun.ac.za

il
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Figure 3 Numerical tools are becoming important in re engineering: (a) comptibnal uid dynamic model of a re in a passenger train (by
Michelle Gous), (b) heat transfer analysis and calculated temperatunea fmvel construction system (by Hendrig Marx)
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building applied photovolta
systems on at roofs

The team at FRISSBE (Fire-Safe SustainablevBaitintemt) has published a free access guidelintheriire
safety considerations for building applied photosicl{ BAPV) systems.

thin South Africa, we have
seen a dramatic increase in
the amount of BAPV systems

installed for both commercial and
residential use. This increase is coupled
to the rise in cost of power from Eskom,
unreliability of supply, and the decreasing
costs along with advances in technology
of the BAPV systems available to the
general public.

As such, it felt prudent to share a
few highlights from the guideline and to
provide a link to it for reference in future
projects in which our SAICE community
may be involved — whether personal or
professional.

PHOTOVOLTAICS AND FIRES
BAPV installations increase the risk of

a fire event through the failure of any of
the electrical components of the systems,
and increase the consequences of said
fire by enabling faster fire spread over a
larger area. The introduction of a BAPV
system also impacts the firefighting
tactics through the physical barrier to

external water application as well as
the new risk of fighting a fire in the
vicinity of apermanent current-carrying
installation.

Typically, fires related to BAPV systems

on roofs fall into one of two categories:

1. Fires with origin on the roof of the
building

2. Fires with origin inside the building.

Fires falling into category 2 are expected

to be addressed through compliance with

the local national building codes (for

South Africa, that's the National Building

Regulations with the Code of Application

of the National Building Regulations

SANS 10400). Therefore, the focus of the

guideline is on category 1 looking at:

1. Fire dynamics

2. Roof construction

3. Firefighting.

SUMMARY OF FIRE RISK
REDUCTION STRATEGIES

To reduce the overall risk introduced by

a BAPV system, the goal is to first reduce
the probability of ignition taking place and

Jocelyn Evans Pr Eng, P m
Chair: SAICE Fire [ \'> —

Fire Safety Engineer: Hofme
jocelyn@hofmanevan

-

second to reduce the consequences of the
fire event.

Strong adherence to good installation
practices, high quality and compatible
components, and maintenance of the BAPV
system are needed to achieve a reduction
in the probability of ignition occurring. In
order to reduce the consequences of a fire
event, the roof construction, layout, and
materials need to be addressed by a suitably
competent individual to understand their
interactions and impact on fire growth
and spread. A key finding presented in the
guideline is the impact that combustible
insulation has on the consequences of a
fire event. It is recommended that non-
combustible (class A) insulation material
be used when renovating or undertaking a
new build to accommodate a BAPV or to
future-proof for one.

1. Ignition hazards

2. Fire dynamics

3. Roof construction

4. Fire ghting
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Figure 1 Fire hazards introduced through the addition of BAP\$tgyns
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Severity

Combustible insulation
@ Competent installer
@ High-quality components
@ Regular maintenance

Non-combustible insulation
Competent installer
High-quality components
Regular maintenance

Testing required

Not recommended

Combustible insulation
Incompetent installer
Low-quality components
Poor maintenance

Non-combustible insulation
° Incompetent installer
e Low-quality components
2 Poor maintenance

Probability

Figure 2 Probability and consequence with risk factors

LOCAL CONSIDERATIONS
While the South African solar market
holds great promise, it also faces several
challenges. These include, among others,
regulatory hurdles for both products used  solar technicians can assist in addressing
and installation practices, and the need for these obstacles and drive further fire safe
skilled labour in the solar industry. However, adoption of solar energy in South Africa.

these challenges present opportunities for
further growth and development within

our built environment. Improved regulatory
frameworks and training programmes for

Where to nd the guideline

The guideline can
be downloaded for
freehere:
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excellence In sustainable dey

obally trusted infrastructure firm
ECOM is one of thdargest envi
onmental consultancy in the world,
with over 8 000 environment employees
serving clients in more than 150 countries.

It has more than 1 500 environmental staff

in Europe, the Middle East and Africa alone.

From this pool of environmental resources in

the region, it deploys a highly skilled collabo

rative, multidisciplinary team of specialists
with extensive environmental and sustain
ability project delivery experience.

The AECOM environmental team in
Africa comprises dedicated environmental
scientists, social scientists and climate-
change advisors. Supported by global
AECOM experts, it provides services to both
internal and external clients, addressing
diverse requirements:

Q Environmental and social impact as-
sessments to meet international funder
requirements.

Q Waste, water and air emissions licences.

Q Site due diligence and compliance

auditing.

Sustainability certification and carbon

assessments.

Q Nature-based solutions.

Q Stakeholder engagement, integrated envi-
ronmental planning and environmental
advisory services throughout South
Africa, Africa and the Middle East.

“Our focus is on integrating the needs

of the biophysical and socio-economic

environments with the vision of our clients.

Our services are well-integrated within the

company structure. As a result of the multi

faceted nature of our discipline, we are well-
positioned to provide guidance and input

to the various business units and market

sectors,” notes Elisabeth Nortje, Associate

Director — Environment, Africa.

In addition to its technical expertise, the
team has a deep understanding of the local
regulatory framework and environmental
conditions and requirements globally.
Furthermore, local knowledge enables the
team to navigate the complexities of environ
mental planning and permitting in a cost-
effective and efficient manner, ultimately

Civil EngineeriAggust 2024

assisting its clients to meet their project goals

within budget and on time.

“Our proposed technical and costap
proach to any project includes the identifica-
tion of synergies and optimisation which
allows for customisation of selected aspects
of the scope of work. We are committed
to providing value and ensuring that your
investment in our services yields a positive
and measurable impact on your project,”
comments Nortje.

When project components may need to
be delivered in parallel, AECOM identifies
several key personnel to work on various
studies as required. Moreover, it includes
diverse personnel for the smooth coordina
tion and delivery of any project.

Similarly, it engages with clients across
various sectors, from power to transportation
and water infrastructure to tourism, mining
and master-planning. “For us itis funda
mental that the environment be considered
an integral component of project execution
from planning and design through to cen
struction, operation and decommissioning,”
stresses Nortje.

“Environmental issues or challenges in
South Africa are a factor of both our history
and our current developmental needs. As a
nation and a continent, we face challenges

Elisabeth Nortj
Associate Director — Environ
AECOI .

Ly

focusing on both mitigation and adaptation
strategies. The Bill also formalises the
Presidential Climate CommissiofiThis Bill
represents a major step forward for South
Africa in its commitment to a low-carbon
and climate-resilient future,” adds Nortje.

AECOM is positioned as a global leader
in sustainable development, partnering with
those who want to have a positive impact
in the world. In addition, it understands
the urgencyof the challenges facing society
and the responsibility to adh an impactful
manner. With this consciousness, AECOM is
leading the change toward a more sustainable
and equitable future.

Premised on thinking and acting
globally, AECOM's Sustainable Legacies
approach further allows it to develop its
teams’ technical expertise, deepen client
relationships, transform the way it works
through technology and digital platforms and
enhances its position as a leading infrastruc
ture and sustainability consulting company.
“Our strategy is setting new standards for

related to food security, power generation, the excellence in sustainable development in our

supply of clean water, the legacy of pollution, industry,” highlights Nortje.

infrastructure maintenance and job creation. In 2023, Engineering News Record
“Addressing any of these will impact our (ENR) ranked AECOM #2 in Environment

environment. Added to this is the dimension (Design and Consulting), Transportation and

of climate change, which will drive the rate of Buildings + Places. Ethisphere ranked it as

change and increase the impact on especiallyone of the World’s Most Ethical Companies

our vulnerable communities,” points out
Nortje. “Climate change and how we mitigate
and adapt to it should be on everybody’s
radar.”

This is especially important as South
Africa’s National Climate Change Bill was
unanimously approved by both the National
Assembly and the National Council of
Provinces on 25 April. The legislation now
awaits the President’s signature to become
law.

The Bill aims to create a comprehensive
legal framework to address climate change,

in 2023 for its commitment to integrity and
making a positive impact. It has further been
named one of Fortune magazine’s ‘World’s
Most Admired Companies’ for the 10
consecutive year.

“These accomplishments emphasise our
vision to create opportunities for everyone
and a workplace that cultivates and enceur
ages innovative ideas. We listen to our
clients and the communities we serve to
improve lives and livelihoods and to create
sustainable legacies for generations to come,”
concludes Nortje.d
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RENEWABLE ENER

In promoting renewable en
and the implications on skills de

With recent climate change and environmental degtaxh developments, the need to adopt renewable
energy as a viable solution to reduce greenhouseegaissions and mitigate the effects of climatexgha
has increased. As per the national legislatioal foanicipalities have the authority to implementipies that
stimulate local economic development, skills dgwalent, and protect the environment, growth and gresty
of people within their jurisdiction (Martinez-Fertez et al., 2013).

lthough the involvement of local A REVIEW OF LOCAL
Agovernment sectors in renewable  GOVERNMENT’'S ROLE

energy is well articulated, little The literature search clarified and identi-
is known about their role, especially fied opportunities for municipalities to
in skills development (Devine-Wright, play a pivotal role in implementing a

2005; Martinez-Fernandez et al., 2013). A transition to renewable energy. These
skilled workforce in the renewable energy opportunities depend on economic,
sector can be developed by implementing technical, social, and country-level-factor
supportive policies, providing training resources at municipalities’ disposal.
programmes, offering funding support, For example, from a technical point
collaborating with industry stakeholders, of view, climatic conditions should be
assisting in job placements, and promoting conducive to support solar or wind energy.

public awareness. The availability of adequate municipal
Due to the political system in South resources such as infrastructure may
Africa, local municipalities are limited in  allow them to engage in waste-to-energy /

the resources and human capacity neededprojects. Social aspects such as social

to promote renewable energy. Studies capital provide an opportunity for how

on the role of the local government in local governments interact together in the
renewable energy have focused more on co-implementation of innovative renew-

its moderating role rather than its involve- able energy technologies in an equitable
ment in promoting the agenda to bring manner. The need for economic develop-
about benefits for skill development (Zhao ment regarding employment creation and
et al., 2021). Despite several studies, thererevenue generation can be a driver. Lastly,
is still a dearth of literature on the role of the country-level factor resources, which
the local government sector in renewable include policies, geopolitical landscape
energy, especially on how it benefits the  and development status, may support the
local community regarding skill develop- transition to renewable energy.

ment. This leaves local government However, there are barriers — eco-
practitioners, policymakers, and stake- nomic, regulatory, technological and social g
holders without a basis for evidence-based— which may impede the green energy

decision making. transition. Renewable energy requires

To explore the role of the local intense investments in infrastructural
government sector in promoting renew- and human resources, which might be
able energy and its implications for skill beyond the reach of local governments, as
development, this study employed a many struggle to access funding for capital
mixed-method approach, integrating a development. The regulatory processes

literature review with both structured and in permitting, policy incoherence and
semi-structured key informant interviews. lack of supportive regulations are barriers
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to current and future implementation
of renewable energy. Lack of mature
technologies and skills in available state-
of-the-art technology can be a barrier as
well. Lack of awareness and support may
lead to objection to renewable energy by
different actors; decision-makers, society
and private investors.

The technical, economic and environ-
mental feasibility of supporting households
and economic entities in implementing

African context was reviewed. There are
mature technologies available to harness
solar and wind energy at household and
large scale. South Africa is technically
capable of operating wind farms without
problems. Economically, the establishment
costs of wind and solar are lower than coal
power. Biomass energy is one of the least
mature technologies which needs a great
deal of investment in skills as well as data
on feedstock quantity and quality.
Although existing energy infrastruc-
ture should be able to integrate renewable
energy into the grid, it is lacking mainte-
nance in high-potential areas. However,
the South African Energy Masterplan has
proposed an infrastructure development
plan to clear grid access and allow renew-
able energy. The current policies have
opened opportunities for Independent
Power Producers (including small-scale
embedded generation (SSEG)) to sell
energy to municipalities and feed into
the national grid. Lithium-ion batteries
are the best for energy storage during

22

high generation time and loadshedding.
Technologies such as hydrogen power are
still under research.

Renewable energy is the cleanest way
to mitigate environmental pollution by
minimising wastes entering landfills,
recovering biogas emitted from landfills,
minimising the use of fossil fuels and
capturing abundant solar energy. Land

These skills include policy lobbying,
research and development, financial skills
(leveraging funding and management),
technical skills (operations, maintenance,
manufacturing and installations), mar-
keting (identification and enhancement

of markets) and social skills (community
engagements and public awareness). Skills
training at the top management level in-

area is not a challenge when implementing cludes basic renewable energy knowledge
renewable energy, but care should be takerto support policy lobbying, stakeholder
renewable energy systems within the South to protect the wildlife and aesthetic value.

Social perceptions are of utmost
importance. Top management attitude
towards renewable energy, local taboos
and investor awareness may impede the
adoption process. Studies done in South
Africa showed that there is a general
acceptance of renewable energy at the
household level due to loadshedding.
However, resentment towards renewable
energy can be mitigated by consulting
communities, traditional leaders and the
Department of Agriculture, Land Reform
and Rural Development (DALRRD) before
implementation. Secondly, the benefits

engagement and problem resolution in
complex geopolitical landscapes.

Local municipalities can enhance their
renewable energy skills through interna-
tional collaborations and partnerships with
academic institutions. By learning best
practices from other countries, they can
implement effective policies such as feed-in
tariffs and tax incentives, and foster public-
private partnerships for sustainability, as
demonstrated in Namibia. Additionally,
municipalities can create and promote
eco-model cities, implement training
programmes like SOLTRAIN, which was
adopted by seven SADC countries, and

associated with renewable energy in terms establish renewable energy systems in com-

of economic viability, job creation, energy
security and environmental sustainability
should be well communicated with
communities, policy makers, local au-
thorities and investors. Furthermore, local
municipalities should market their image
by demonstrating proper governance to
increase investor confidence.

Local municipalities need skills to
spearhead the renewable energy agenda.

munity spaces, as seen in Zambia.
Municipalities are likely to face
significant challenges in implementing
renewable energy, primarily due to poor
governance and policy incoherence.
Additionally, they often struggle with
financial constraints, making it difficult
to invest in the necessary infrastructure
and to cover the costs of additional human
resources needed for renewable energy

August 2024l Engineering



initiatives, energy storage, stabilisation,
and wheeling.

From a social point of view, communi-
ties may not adopt renewable energy due
to uneven benefits distribution across
municipalities. Renewable energy creates
competition with the fossil fuel value
chain and stimulates job losses, which
leads to resentment from affected com-
munities. Furthermore, political interests,
lack of renewable energy prioritisation
from top management, poor governance
(e.g. not enforcing existing policies), and
poor international collaborations may
hinder the renewable energy transition.

METHODOLOGICAL ISSUES
The study used mixed methods to un-
derstand the role of the local government
sector in promoting renewable energy and
its implication on skill development by
collecting and analysing quantitative and
qualitative data. The qualitative compo-
nent of this research involved conducting a
systematic literature review using recom-
mended protocols from the Joanna Briggs
Institute, which included incorporating
peer-reviewed articles, government
documents, and other relevant literature
sources. The study utilised a seven-step
comprehensive literature review approach.
Empirical research was conducted
quantitatively using a structured online
guestionnaire. The survey targeted 123
participants from the private sector, local
government officials, academics, and ex-

perts in the renewable energy sector across

the eleven provinces.

Stakeholder interviews were conducted
using semi-structured questionnaires. A
social thematic analysis was used to eval-
uate the key informant interview qualita-
tive data. Thematic analysis identified the
role of local government in promoting re-
newable energy transition and adaptation,
the feasibility of implementing renewable
energy, international and regional best
practices, skills requirements, potential
challenges, and mitigation strategies.
This coding approach simplified theme
analysis and immediately tracked findings
to municipalities and other participants in
the study.

RESULTS AND DISCUSSION
This section explores the empirical re-
search results on the role of the local gov-
ernment sector in promoting renewable
energy. It consolidates research findings

Civil EngineeriAggust 2024

to comprehend the crucial skills required
within the local government sector to
promote transition and adaptation to
renewable energy and provides recom-
mendations for best practices and skills.

The role of local government in
adapting to renewable energy

Q Local governments must not only
develop eco-friendly policies that en-
hance the transition from the fossil fuel
economy to a low carbon economy, but
must be committed to implementing
appropriate policies.

Local governments need to engage in
planning strategies that will incorpo-
rate renewable energy into business
units that support small-scale projects
at the community level.

Local governments should put policies
in place that promote renewable energy
awareness at the grassroots level. An
educational system must be involved
at all levels of the awareness process.
In this case, renewable energy research
must be encouraged and adequately
funded in the process of extending
awareness through media campaigns.
Local governments must develop and
implement partnership policies that
encourage participation and provide
broad benefits. Renewable energy
companies can be wooed through tax
incentives, easy permits, and set-up
facilities while policies at the grass-
roots level must enhance public-private
partnerships (PPPs).

Q

Q

Q

Municipalities’ role in the eld of
renewable energy production

Q A SWOT (strengths, weaknesses,
opportunities and threats) analysis on
all resources that encourage municipal
involvement in renewable energy is
required. In addition, a policy on a
renewable energy ‘trust-fund’ by the
national or regional government for
renewable energy initiatives at the
municipal level would go a long way in
addressing economic barriers.

Local governments need policies in
place to facilitate the review of budgets
to accommodate renewable projects.
Renewable energy technical skills
policies must be implemented to
encourage renewable energy training
and sponsorship. The Department

of Cooperative Governance and
Traditional Affairs (CoGTA) should

develop policies to recognise it as a sus-
tainable business and capacitate local
municipalities with business skills,
such as generating profitable busi-
ness plans that attract governmental
funding from financial agencies like
the National Treasury.

Friendly policies to attract renewable
energy investors and encourage the
use of renewable energy technologies
within the municipalities must be put
in place.

The technical, economic and environment
feasibility of supporting households
and economic entities in implementing
renewable energy systems

Q More research and development cen-
tred around energy production from
biomass is needed to understand how
local municipalities can implement
this.

Local municipalities should coordinate
awareness campaigns through public
channels such as schools to educate
people on the importance of using
renewable energy to facilitate easy
adoption.

All implementation processes from the
site selection process to finalisation
should be done in consultation with
local communities, traditional leaders
and DALRRD to obtain communal
land lease agreements.

Local municipalities should implement
people-centred PPP business models
and enable policy and regulatory
environments for renewable energy’s
success.

Municipalities must develop policies

to overhaul their structure to prevent
political, institutional or other actions
that may deter the private sector from
investing in renewable energy.
Technology selection by local
municipalities must not overlook

social issues such as acceptance and
attitudes, which determine its specific
applicability.

Municipalities may leverage funding in
conjunction with Eskom through PPPs
to enhance their infrastructure ca-
pacity and accommodate more energy.

Q

Skills required by local government sectol
in promoting renewable energy systems
Q Policies are required to set up

structures and mechanisms for

counteracting political disputes and
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implementing a coordinated institu-
tional action plan on renewable energy.

Q Local municipalities should participate
in international and national forumsto Q
adopt relevant new skills.

Q Strategies to upskill and build capacity
for all crucial functions supporting
renewable energy in municipalities
must be developed and included in
municipal planning.

Q Collaboration with the local private
sector and international bodies that
are championing renewable energy Q
implementation should be included in
the capacity-building strategic plans to
nurture skills transfer.

Q Municipalities should work closely
with the Department of Science and
Innovation to fund research and devel-
opment. Collaboration with learning
institutions is crucial to influence Q
curriculum development in alignment
with industry expectations and strat-
egise internships for absorption into
the industry.

Q Municipalities should consider
working with private companies to
foster apprenticeship programmes
for vulnerable communities that may
benefit through skills development. In Q
this regard, the government must take
a participatory approach in developing
a policy framework that prioritises
vulnerable stakeholders in the energy
value chain as a long-term solution.

Q

International and regional best practicasergy by emulating best practices and

formulation and stability in energy
markets attract investment and ensure
feasibility.

Local governments need to establish
dedicated departments or agencies

to oversee and coordinate renewable
energy initiatives, promote PPPs,

and engage communities. Bringing
stakeholders from academia, industry,
and civil society together ensures
comprehensive decision making and
holistic approaches.

Local governments need to invest

in continuous capacity-building
programmes and public education
campaigns including technical
training on installation, operation,

and maintenance of renewable energy
infrastructure in order to foster local
expertise.

The successful implementation of
renewable energy systems in the local
government sector requires a multi-
faceted approach. Educational initia-
tives like workshops, webinars, and
public awareness campaigns promote
behavioural change, encouraging indi-
viduals to embrace sustainable energy
practices.

Effective policy frameworks, robust
institutional arrangements, and com-
prehensive capacity-building initiatives
all play an instrumental role in driving
the transition towards renewable
energy.

Promoting sustainable and clean

for implementing sustainable systems tailoring them to local contexts will

Q Local governments should have well-
defined and consistent policies that
support investment, remove regulatory
barriers, and provide adequate finan-
cial incentives by prioritising long-term
planning, setting ambitious renewable
energy targets, and streamlining ap-
proval processes. Consistency in policy
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enable local governments globally to
play a significant role in promoting
sustainable and clean energy genera-
tion. By fostering collaboration, in-
novation, and community engagement,
local governments can inspire bottom-
up efforts to combat climate change
while harnessing the numerous social,

economic, and environmental benefits
of renewable energy.

Strategies for South African local governm

to promote renewable energy systems

Q Policies should synergise projects tai-
lored around achieving goals in align-
ment with the National Development
Plan.

Q Clarity and commitment to equity
policies are needed to increase investor
confidence in the sector while meeting
the core business of protecting the en-
vironment and improving livelihoods.

Q CoGTA should play a role in assisting
local municipalities that are financially
constrained by nurturing PPPs to
increase municipal, technical, and
financial capacity to operate renewable
energy facilities.

Q Local municipalities should partner
with financing organisations to incen-
tivise lower lending rates for technolo-
gies such as biomass energy.

Q Policies on improving knowledge
transfer and better technological main-
tenance skills are required.

Q Policy reviews are needed to optimise

the government procurement process

and make it less bureaucratic.

Municipalities must put structures in

place that remove barriers impeding

PPPs and pave the way for SSEG contri-

bution to the local municipal grid.

o]
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Engineering the future:
How civil engineers are tran
South Africa’s solar industry

Taugeer Ahmed Pr Tech Eng

Transnet National Ports Authority
taugeer.ahmed@transnet.net

( g

Tese impressive figures are backed
by several reports. According to the
Africa Solar Industry Association,
2023 was a banner year for solar energy
in Africa, with South Africa leading

the charge The country witnessed a
record-breaking installation of new solar
capacity, with almost 3 GWp coming
online in the past year alorfeThis surge
aligns with Mordor Intelligence’s market
analysis, which predicts the South African
Solar Energy Market to reach a size of
11.03 GW by 2020%.

The driving force behind this remark-
able growth can be attributed to several
factors. South Africa’s abundant sunshine
hours make it an ideal location for solar

South Africa stands as a beacon of solar enertjyeohfrican continent.

Head: Engineering Centre of Excellencey the end of 2029, the country is estimated tesbaataggering

7.8 GW of installed solar capacity (excludingeratsad installation$)T his
phenomenal growth, fuelled by a robust compound @alrgrowth rate

of 10.56%signifies a significant shift towards clean engegeration. But
this transition extends far beyond the realm drclenergy; it presents a
wealth of opportunities for skilled professionzdsticularly civil engineers.

has necessitated a shift towards cleaner
and more sustainable energy sourées.
Moreover, government initiatives like the
revised Integrated Resource Plan (IRP)
2019, which prioritises renewable energy
sources, have further bolstered the solar
industry’s progress.

BEYOND PANELS: THE CIVIL
ENGINEER’S CONTRIBUTION
The vast solar farms dotting landscapes
around the world represent far more than

energy generation. Additionally, the coun- just sleek rows of photovoltaic panels.

try’s reliance on coal-based power plants

b gl i A ol g | -
e kit o
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Beneath the surface lies a complex web

of infrastructure, meticulously planned
and developed by civil enginegr§heir
expertise transforms vast swathes of land
into productive solar energy powerhouses,
ensuring the long-term viability and func-
tionality of these installations. This crucial
role extends beyond the initial layout, en-
compassing everything from the stability
of the foundations to the efficient manage-
ment of resources during construction.

Site development and preparation
Civil engineers meticulously plan solar
farm layouts using advanced software to
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optimise sun exposure throughout the
year. They consider crucial factors like
soil composition (through geotechnical
surveys) to design robust foundations.
Efficient drainage systems prevent water
accumulation around panels and elec-
trical components. Strategically planned
access roads minimise environmental
impact while enabling construction and
maintenance activities. This meticulous
groundwork ensures the long-term vi-
ability and efficiency of the solar facility.

Structural integrity

From designing wind-resistant founda-
tions for solar panels to ensuring the
safety of electrical buildings and wiring
systems, civil engineers play a critical role
in guaranteeing the structural integrity

of the entire solar infrastructure. They
consider factors like potential wind loads
and seismic activity to ensure the stability
of the structures for decades to come.

Geotechnical engineering
Geotechnical engineers are crucial

for solar farm stability. They conduct
thorough analyses of the soil composition,
including bearing capacity and potential
seismic activity. Based on this data, they
design foundations that can reliably sup-
port the weight and wind loads of solar
panels, ensuring the long-term structural
integrity of the solar farm.

Water resource engineering

Water plays a dual role in solar energy.
While sunshine is the primary source,
water is often used for cleaning dust and
debris off the solar panels, maximising
their efficiency. Water resource engineers
can contribute to project sustainability by
designing efficient stormwater manage-
ment systems that capture rainwater for
panel cleaning. This reduces reliance on
municipal water supplies and promotes a

more sustainable approach to solar energy cast concrete foundations or recycled steel

generation.

Project management

The success of a solar project hinges on

efficient and timely completion within

budget. Civil engineers equipped with

strong project management skills are

well-positioned to lead the charge. Their

expertise includes:

Q Coordinating multidisciplinary teams:
Solar projects require seamless col-
laboration between diverse specialties.

Civil EngineeriAggust 2024

Civil engineers act as a bridge, coordi-
nating the efforts of surveyors, electri-
cians, construction crews, and other
specialists. This ensures everyone
works together towards a unified goal.
Q Resource management: Optimising
resource allocation is crucial. Civil

engineers leverage their understanding

of materials, labour, and timelines
to ensure costs are controlled and
resources are utilised effectively. This

minimises waste and keeps the project

on track.

Q Overseeing construction activities:
Civil engineers act as the on-site
project managers, ensuring adherence
to plans and safety regulations. They
are the eyes and ears on the ground,
overseeing construction activities,
problem-solving, and ensuring the
project is completed safely and
efficiently.

crushing of rock for access road gravel,
minimising the need for virgin materials.
Furthermore, rainwater harvesting sys-
tems can be integrated for panel cleaning,
reducing reliance on municipal water sup-
plies, as well as used for dust suppression
during construction.

Embracing innovation in a dynamic indust
The solar industry is constantly evolving,
and civil engineers are adept at em-
bracing these advancements. Drones for
site surveys allow for faster and more
accurate data collection, minimising
environmental disruption compared to
traditional methods. Similarly, robotic
cleaning systems can minimise the need
for manual cleaning and associated water
usage. As the industry progresses, civil
engineers will likely remain at the fore-
front, developing innovative solutions to
optimise solar farm design and construc-
tion practices.

SUSTAINABLE SOLUTIONS FOR

A SUSTAINABLE FUTURE
The solar industry demands not only
efficiency but also a commitment to long-
term sustainability. Civil engineers can
play a crucial role in creating sustainable
solar energy solutions through innovative
design and a dedication to environmen-
tally-friendly practices. They optimise
layouts, explore sustainable materials,
and champion responsible construction
techniques.

BUILDING A BRIGHTER TOMORRC
The burgeoning solar industry presents a
unigue opportunity for aspiring civil engi-
neers to shape a more sustainable future.
South Africa’s ambitious renewable
energy goals, outlined in the IRP, translate
into a growing demand for skilled profes-
sionals who can design, build, and manage
solar infrastructure.

To meet this demand, universities and
professional development programmes are
offering specialised courses and certifica-

Optimising for e ciency and sustainaiwitiyin renewable energy technologies

Advanced software can be used to
meticulously plan layouts that maximise
sunlight exposure while minimising land
use. Shading from surrounding structures

and sustainable construction practices.
These programmes cater specifically to
civil engineers, equipping them with the
necessary knowledge and skills to thrive

and future vegetation growth are carefully in the solar industry. Examples include:

considered. To ensure efficiency and

sustainability, alternative materials with
lower environmental impact during pro-
duction and transportation, such as pre-

components, should also be explored.

Q University programmesSeveral
universities in South Africa offer
postgraduate programmes in renewable
energy engineering or sustainable in-
frastructure. Examples of these include
the University of Cape Town’'s Energy
Efficiency and Sustainably short course

Sustainable practices for a brighter futare the University of Johannesburg’s

Sustainable construction practices
should be championed by civil engineers
throughout the project life cycle. This
starts with minimising environmental
impact during site preparation and con-
struction. Techniques like minimising soil
excavation and using recycled materials
significantly reduce the project’s footprint.
For example, some projects utilise onsite

Master of Sustainable Energy.

Q Professional development courses:
There are various local professional
bodies and training institutions
in South African that offer short
courses and workshops on topics like
solar farm design and construction,
and sustainable practices in civil
engineering.
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While education is crucial, honing
critical skills like problem-solving,
innovation, and collaboration will be
instrumental for aspiring civil engineers.
The solar industry is constantly evolving,
with advancements in areas like energy
storage and automation. Those who
embrace these new technologies and
propose innovative solutions will be at
the forefront.

Civil engineers who combine their
technical expertise with a passion for
sustainability can leverage their skills to
become key players in building a brighter
energy future for South Africa. By equip-
ping themselves with the right education,
skills, and a commitment to sustainability,
civil engineers can become leaders in this
exciting field and contribute to a cleaner
and more sustainable future for South
Africa.

CONCLUSION

The burgeoning solar industry presents a
thrilling opportunity for civil engineers

to transcend the boundaries of traditional
civil engineering and become architects of
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a sustainable future. While their technical
expertise in structural design and project
management remains paramount, the
challenges of the 21st century demand a

broader vision. 2.

The future of solar energy lies not
just in efficient panel layouts and robust
foundations, but in a holistic approach

that considers the entire ecosystem. Civil 3.

engineers who embrace this broader
perspective will be the true leaders in this
field. This requires broad collaboration
with other disciplines, championing sus-
tainability and embracing innovation.

By adopting this broader perspective, 4.

civil engineers will not only ensure the
success of individual solar projects but
also contribute to a larger vision — a fu-
ture powered by clean, sustainable energy.

Analysis—Growth Trends & Forecasts
(2024 — 2029). Availabléttps:/www.
mordorintelligence.com/industry-reports/
south-africa-solar-energy-market.

Tech Central. 2024. Solar in South Africa is
growing at an astonishing rate. 25 January
2024. Availablenttps:/itechcentral.co.za/
the-astonishing-scale-of-solar/238529/.
Energy Monitor. 2023. Weekly data:

South Africa’s unprecedented rooftop
solar boom. 14 August 2023. Available:
https://lwww.energymonitor.ai/tech/
renewables/weekly-data-south-africas-
unprecedented-rooftop-solar-boom/.
International Energy Agency. 2023.
Renewables 2023: Analysis and forecasts
to 2028. Availablehttps://www.iea.org/
reports/renewables-2023

This is the call to action for aspiring civil _

engineers in South Africa — to become not
just builders, but architects of a brighter
tomorrow.
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unlock sustainable job creatior

Renewable energy projects have been responsible for significantgbbrcre

on a global scale, highlighted by statistics from the International Rigieew Motains D
Energy Agency (IRENA) 3which viren@c»?y)é,):f.)::1
shows that renewable energy jobs soared to 13.7 million in 2022.

e energy transition is expected to create 40 million ad- The creation of sustainable jobs in the SE
ditional jobs in the energy sector by 2050, with 18 million enewable space is key to a just transition S
more jobs globally in renewables alone. — -

However, one of the findings of the report, and one of the key
challenges brought to light at the DEVAC Infrastructure summit
in May, is the temporary nature of these jobs. Developing renew-
able energy plants is, by its nature, heavily project based, which —
means that once the construction phase is over, the majority
of the jobs created will fall away. Sustainable job creation and
subsequent economic prosperity in Africa will require a different
approach based on skills development and moving up the value
chain into component manufacturing.

A WHOLE NEW WORLD OF INDUSTRY
Between 2012 and 2022, jobs in the renewable energy sector ha
almost doubled, and grew by a million between 2021 and 2022
alone. According to the report from IRENA, the vast majority of M
these jobs have been created in the solar photovoltaic (PV) and
bioenergy spaces, with hydro and wind power coming in third
and fourth respectively. As more nations progress in their goals oemployment only for a limited period, often in low-skilled jobs,
reducing emissions and moving toward net zero, the number of with limited cross-links to other sectors of the economy. The re-
opportunities in the renewables sector will only continue to grow. sult is a minimal effect on the long-term growth of the economy.
In South Africa specifically, and Africa in general, solar is the In addition, these jobs are heavily concentrated in the
fastest growing industry, and the development of utility-scale Northern Cape (60%), with the Eastern Cape and Western Cape
plants is hugely labour intensive, which means that, in the short together having close to a quarter share. Aside from deployment-
term at least, there is potential for the creation of thousands of  related jobs, South Africa also has some solar and wind manu-
jobs. However, this is not a sustainable solution for unemploy-  facturing capacity, but this is hampered by weak competitiveness
ment or economic growth, as the jobs are temporary in nature  with foreign producers and insufficient and variable local
and once construction is complete, most of them become redun- demand.
dant. Astudy in Kenyan green mini-grid (GMG) development
by the International Labour Organisation shows that, of the 406 MAKING IT SUSTAINABLE FOR ECONOMIC PROSI

jobs created by 33 GMG sites, only 92 are permanent, full-time A just transition is about more than moving toward net zero

employment, highlighting the extent of the challenge. carbon emissions — it needs to include elements of social and
economic inclusivity and prosperity, and the creation of sustain-
THE LOCAL CHALLENGE able jobs is critical to this. One way to make job creation around
South Africa has a significant unemployment problem, with renewables more sustainable in Africa is to move up the value
an unemployment rate in Q4 2023 of 32.9%d a youth chain into the manufacturing of the components used in the
unemployment rate of 45.5% in Q1 2024. The Renewable development and deployment of renewables plants. This will

Energy Independent Power Producer Procurement Programme  require a multi-faceted approach, including significant skills
(REIPPPP) has an estimated cumulative direct employment rate development, and collaboration between public and private sector
of 69 554 job-years (with a job-year being one that lasts for one as well as educational facilities.

year), but approximately 49 422 of these job-years are currently The right skills need to be taught to children from the ground
in construction. The issue is that construction as a sector offers up, making science, technology, engineering and mathematics
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(STEM) subjects a priority to create a long-term pipeline. Degree and unemployable unless this is addressed consistently and as a
qualifications in relevant skills need to be offered at a tertiary matter of urgency.
level as well. However, to address the immediate need as wellas  We need to direct our funding toward people development —
provide skills development to those who missed the opportunity this is a critical element and often the last area to be addressed,
at school, vocational training, apprenticeships and ‘on the job’  especially in Africa. The reality is that we cannot copy and paste
training must be prioritised. the methodology from the Western world into Africa. We need to
It is imperative to ensure that unskilled labourers are up- approach the situation from our own perspective to ensure active
skilled and cross-skilled to ensure they are employable on future economic participation and sustainability, otherwise the energy
projects elsewhere once renewables projects are compl&enhi-  transition will kill economies instead of fuelling prosperity.
skilled labourers can receive more formal training to move them Africa cannot be a developing economy forever — we need to
toward more skilled positions. The Fourth Industrial Revolution invest wisely in our people to ensure the just transition results in
(4IR) will take away millions of jobs in manual labour, so we growth. One area that offers significant opportunity for Africa
need to prioritise upskilling to ensure they will still be employ- is in the development and deployment of green hydrogen, and
able in the future. 4IR means that higher skills will be required the DEVAC Hydrogen summit in September will offer unique
at the lowest levels, but unskilled labourers will be left jobless  insights into this.O

Construction underway on
Grootspruit PV power plant

Workers have broken ground on the constructiornefGrootspruit solar photovoltaic (PV) power plant
the Free State. The plant, to operate at a 75 Miacted capacity, will be built and operated bycHNin
partnership with Pele Green Energy.

rootspruit is one of two PV power “Aurex Constructors’ award of the excited to be part of the groundbreaking
lants ENGIE will be building design and construction of the Grootspruit  ceremony for the Grootspruit PV Solar
n the country. The other plant, Solar Project reaffirms our commitment Farm. This collaboration between all
the Graspan solar PV plant, will be built  to providing sustainable solutions to South  stakeholders is a significant step toward a
in the Northern Cape. Both plants are Africa’s energy challenges,” says Stuart Kent,successful project that will contribute to
expected to be commissioned by the end CEO of Aurex Constructors. “This land South Africa’s clean energy goals,” adds
of 2025. Graspan will also contribute mark project underpins our dedication to Lizelle Pike, Ablon Contracts Manager.
75 MW to strengthening the South supporting a just energy transition, creating Together, the plants are expected
African electricity grid. job opportunities, and promoting skills to reduce greenhouse gas emissions in
“We are focused on helping to con- development in the local community.” South Africa by 100 000 tons of C@er

tribute to a more resilient energy landscape “As Ablon Construction, a company year and will contribute to meeting the

in South Africa. Our more than 15 years deeply rooted in the local community for  electricity needs of approximately 80 000
presence in the country, with more than the past 24 years, we are honoured and  South African householdsd

1.6 GW of multiple assets currently in
operation, means we know that working on
such a significant project requires exten- ~ Grootspruit PV power plant
sive collaboration with partners like Pele
Green Energy and the Free State Provincial
Government, not to mention numerous
engineers, builders, contractors, and the

Breaking ground on the

CEO and Managing Director, Renewables
for Asia, Middle East & Africa.

Aurex Constructors and Ablon
Construction have been selected as the
preferred contractors for this project.
They bring a wealth of expertise and a
proven track record in the industry.
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Balancing JET and ESG re
for their future energy neec

The world faces an energy crisis of unprecederdetptexity that not only requires deep technicalski
creativity, and a capacity for radical collabanabait also presents risks and opportunities inaaging energy

landscape.
eeting environmental, social

M and governance (ESG), Just
Energy Transition (JET), and
long-term climate resilience and decar-
bonisation targets is a fine balancing act.

There is a tension between the objec-
tives of the JET and the need for coal-fired
power in South Africa. “When looking at
renewables in terms of costs, it obviously
affects the bigger players differently
than it does the smaller players. On the
other hand, the social impact on local
communities must be considered,” says
Heskin Mzungu, Client Director: Energy
at Zutari.

THE ENERGY TRANSITION

The JET is an implementation plan to
attract international and local investors

to participate in the energy transition
journey. It spans 2023 to 2037 and serves
as a roadmap towards the ultimate goal of
decarbonisation. However, the Integrated
Resource Plan (IRP) 2023 provides a
more detailed government policy and
outlines how South Africa aims to secure
electricity supply into the future. The IRP
2030 reviews the previously approved IRP
2019 and sets targets for two horizons,
namely 2030 and 2050.

According to Mzungu, the plan
outlines the practical steps required
to implement an energy transition,
including identifying the necessary
technology for the desired energy mix
and determining when it will be intro-
duced. The first phase, Horizon 1, aims
to stabilise the national grid, while the

second phase, Horizon 2, concentrates
on achieving renewable energy targets
for decarbonisation.

“It is quite a complicated process for
clients to get their head around, as there
are significant legislative and other issues
involved. Clients have to navigate through
a minefield of policy changes,” notes
Mzungu.

Another key consideration is the
Renewable Energy Independent Power
Producer Procurement Programme
(REIPPP), of which bid window (BW) 7
was announced on 15 December 2023.

It calls for 5000 MW of renewable
energy, including 1 800 MW of solar PV
and 3 200 MW of onshore wind power.
Projects must be at an advanced stage of
development and should be constructed




and connected to the national grid within
24 months of post-commercial close.

The Gas IPP Procurement Programme
(BW 1) covers 2 000 MW of gas-to-
power and targets land-based electricity
generation facilities utilising natural gas
within South Africa. In addition, 615 MW
of battery energy storage (BW 2) calls
for eight storage facilities near specific
transmission substations in the northwest
supply area.

There is a ‘push-and-pull’ tension
between energy transition and decar-
bonisation. “However, the reality is we
still need our coal-fired baseload for the
foreseeable future. For example, IRP
2030 still has coal in it. Therefore, it is
important for clients to get a handle on
the best solution. It does not have to be
the newest technologies; it can just be
adaptations of existing technologies and
alternative resources. For example, un-
like the rest of the country, the Western
Cape has abundant hydro and pumped
energy resources, which are ‘old school’
but highly effective renewable energy

types.

STABILISING THE GRID

The advent of energy wheeling is a new
development that enables the transmis-
sion of privately generated renewable
energy across the national grid to clients
located in different areas. For example,
mines are procuring directly from private
developers, but the major bottleneck at
the moment is the state of the transmis-
sion network.

The unbundling of Eskom is a crucial
step. Mzungu explains that the National
Energy Regulator of South Africa
(NERSA) has allowed Eskom to transfer
control over independent power producers
(IPPs) to the National Transmission
Company of South Africa (NTCSA). The
latter will serve as Eskom’s transmission
subsidiary as part of the unbundling
process to separate the utility into distinct
generation, transmission and distribution
entities.

NERSA has approved the NTCSA's ap-
plication to purchase electricity from IPPs
from 1 April. However, the NTCSA still
needs to fulfil some conditions to become
a separate entity. The plan for the NTCSA
to purchase power produced by Eskom’s
power stations is still in progress and
anticipated to take at least two months to
finalise.

Civil EngineeriAggust 2024

Once all assets, systems and
employees have been transferred to
the NTCSA, it will become a wholly
owned subsidiary of Eskom Holdings.
“This milestone marks progress toward
achieving the functional separation of
Eskom’s business into distinct entities.
The unbundling process is a critical step
in ensuring more efficient and effective
management of South Africa’s power
supply,” argues Mzungu.

It means that transmission projects are
finally gaining traction. “We are only just
starting to see the rollout. There is going
to be massive investment in the transmis-
sion network in the next five to ten years,”
predicts Mzungu. Here the funding is
largely coming from the private sector in
terms of engineering, procurement and
construction. This is a comprehensive
approach to project management, stream-
lining the construction process and
delivering high-quality results on time
and within budget.

“There is a lot of work that goes into
getting a project even financially viable,”
stresses Mzungu. For example, in BW 6,
the emergency procurement round, many
projects did not even get to financial
close. “Itis a three-prong approach to
get to financial close - financial, legal,
technical — and we help clients get there.
Once you get to financial close, things
tend to run a bit more smoothly,” says
Mzungu. “We only supply the technical
input, with clients themselves securing an
external financial partner with a financial
model based on the energy tariff required
for that project to be viable.”

Looking at the larger energy security
picture for clients, Mzungu says it has
stabilised somewhat, with a more posi-
tive outlook going forward. “It has been
up and down, so the question is who is
solving the problem. Is it government or is
it the private sector investing significantly
in renewable energy like solar power, from
residential to commercial, industrial and
mining?” asks Mzungu.

He says that energy demand is down
due to this largescale investment, giving
Eskom much-needed breathing room.
“The problem has always been meeting
demand, so if that drops, it is a solution in
and of itself. However, the energy avail-
ability factor of Eskom’s coal-fired fleet
has not changed substantially, so that still
presents a future problem. Private sector
clients are making a major contribution to

resolving Eskom’s immediate and pressing
issues.”

Due to economies of scale, the latest
renewable technology is also becoming
much more affordable for big and small
players, meaning systems can be imple-
mented far more cost-effectively. Apart
from the affordability factor, there is
substantial institutional knowledge in the
industry now due to all the years of the
REIPPP.

“The sector has matured, with players
and developers operating at every scale,
from small to medium and large, and
package deals now readily available.
Numerous players were frustrated at the
initial slow pace of development and left,
but Zutari has retained much knowledge
and experience in the sector,” says
Mzungu.

“Municipalities are not there yet,
but it does open opportunities. There is
scope for us to offer our expertise at a
local government and municipal level.
The municipal level is open to tender, so
it is very competitive. What happens is it
becomes cutthroat in terms of the lowest
price, which does not always translate into
the best solution.”

FUTURE PREDICTIONS
Looking ahead, Mzungu anticipates the
uptake of solar energy by the private
sector to increase, in tandem with coal as
a baseload energy source for decades to
come. “It will happen together with the
JET. It is just going to take longer than
what we anticipated. A good example

is Australia, which is as coal dependent
as South Africa, but it embarked on its
energy transition in 2001.”

Government is also realising that
renewables are coming online at a such a
pace that it must ensure the transmission
network can support it, plus guarantee a
stable grid. “It is going to be a slow process,
but we are heading in the right direction.”
Mzungu says that environmental factors
are an important part of the JET as well.

“Eskom’s emergency licence to bypass
the flue gas desulphurisation at Kusile has
put our climate change and decarbonisa-
tion commitments behind, but it is a
necessary sacrifice as it is a balancing act
between environmental factors, renewa-
bles and stakeholders. Sustainability as a
business is definitely massive, because as
part of ESG it affects a company’s entire
strategy,” says Mzungud
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Environmental hurdles rec
lower sensitivity renewable

In a significant move to support the developmentafewable energy,

Sam Leyde
Senior Environmental Consultant
SRK Consulting

Kelly Armstrong
Environmental Consultant
SRK Consulting

rlier this year, then Minister
f Forestry, Fisheries and
nvironment, Barbara Creecy,

exempted solar PV and BESS facilities

South Africa recently adopted new

norms to simlifg speed up the

authorisation process for solar photovoltaic (Bdljties and battery

energy storage systems (BESS).

low or medium environmental sensitivity.
The sensitivity of a proposed site is as-
sessed by appointing independent and
suitably qualified specialists to verify the
site sensitivity in terms of the norms.

If verified by the specialists as low or
medium sensitivity for all five themes,
then the exclusion applies and a registra-
tion process can be initiated. SRK’s
experience is that projects may struggle to

that are developed or expanded in areas of meet these criteria to trigger exemption,

low or medium environmental sensitivity
from having to obtain environmental
authorisation (EA) under the National
Environmental Management Act
(NEMA).

While the draft Integrated Resource
Plan of 2023 promotes the development
of renewables in South Africa, subject to

since all renewable projects have large
footprints, and many cannot be located in
less sensitive areas.

While the introduction of the norm
may fast-track some permitting processes,
it is likely to introduce some uncertainty
for developers until such time that the
environmental sensitivities of a project

the requisite environmental approvals, the site are verified.

obtaining of such approvals has typically
involved lengthy environmental impact
assessment (EIA) processes of up to 18
months, making the rapid delivery of
renewables difficult.

These newly announced norms aim
to facilitate the deployment of solar PV
and BESS facilities while still upholding
the objectives of NEMA. This presents
renewable energy developers and
Environmental Assessment Practitioners
(EAP) with an alternative legislative pro-
cess to consider during the planning and
authorisation phase of a project

The new norms do not apply to wind-
farms, which often have more significant
impacts — notably to avifauna.

APPLYING THE NORMS

The new norms apply to proposed solar
PV or BESS facilities in areas where four
biodiversity themes and agriculture are of
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REGISTRATION

If a project does not need EA, it stills need
to be registered through a shorter, formal
process. The norm requires that a regis-
tered EAP must compile a Site Sensitivity
Verification Report and an Environmental
Management Programme to manage the

impacts associated with the proposed fa-
cility. Stakeholders must also be consulted
and given the opportunity to review and
comment on these reports.

A registration application, including
evidence of the consultation process, is
then submitted to the Department of
Forestry, Fisheries and the Environment,
which has 10 days to register the facility
or inform the applicant of any deficien-
cies. As with an EIA process, stakeholders
must be notified of the decision and are
entitled to appeal.

The adoption of these norms has the
potential to accelerate the transition
to renewable energy in South Africa,
improving energy security and diversity
while reducing greenhouse gas emis-
sions. To ensure this is done without
compromising our environment, it is
crucial that the norms are implemented
and monitored in a transparent and ac-
countable manner. It is possible that they
could be reviewed and revised periodi-
cally, based on lessons learnt, to ensure
alignment with the best practice, as well
as to balance the interests and needs of
stakeholdersd

The norms aim to facilitate solar PV and BESE
facilities while upholding NEMA's objectives
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Asstructural
reliability perspective on th
April storm winds In the Ce

The Cape of Storms is an aptly named place. Affclaioknown as

Dr Andrew We
a Black South Easter caused winds that rippedghrowch of the Postdoctoral research
. . . . . Department of Civil Engi
Western Cape in April this year. The wind and qubséfires and Stellenbosch Univi
. acway@sun.a

floods caused widespread damage.
ather SA recorded an official In this article we attempt to explore these Dr Frederik Bakk
three-second wind gust of 28 m/s  questions by highlighting some of the reli- Postdoctoral research
(101 km/h) during that weekend,  ability concepts that form the basis of our DepartSTeeIP;n%focsml 5:2/:
however, news reported wind speeds of up to structural design standards. 18302866@sun..

38 m/s (137 km/h). From a structural design
perspective, a wind speed of 38 misis lower PORTAL FRAME DESIGN

than the characteristic value for basic wind  Consider a practical illustrative example  girts/purlins. Assume for simplicity that

speed of 40 m/s in the South African wind  of the design of a wind-susceptible the girts are spaced closely enough that
loading standard (SANS 10160-3), andpar  column in a steel portal frame structure the wind load can be approximated as a
tial safety factors further increase safety. But in Cape Town, built according to the uniformly distributed load (UDL) acting
does that mean that no structural damage  SANS codes, as illustrated in Figure 1. along the height of the column. Consider
should have occurred? Several simplifying assumptions are  the bending strength of the column
Conversely, if the wind speed had made to prevent getting lost in the detail.  (neglect axial loads) and assume that
exceeded the characteristic value in SANS Extreme winds cause pressure loads on  resistance against buckling is sufficient.
10160-3, would this mean that all our the sheeting, which get transferred as Assuming pinned connections for
wind-sensitive structures would collapse? point loads to the columns through the simplicity, the required resistance for

Examples of damage caused by the Black South Easter in April
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Figure 1 Wind load acting on a steel portal frame structure

bending can be determined by Equation 1,
where the partial factor for wind is,, the
partial material factor for steel is, the
column plastic section modulus Epl, and
the characteristic steel yield stressfyLs
Other than the characteristic wind speed,
the UDL which acts on the column from
the wind (NQ) is also dependent on the
pressure coefficient, air density, and the
tributary width of sheeting between col-
umns. We can then calculate the required
column Z, value for design.

L2 1 :
_wWol” Z f 1)
8 pl yk

On the loading sideK,), an upper charac-
teristic value for the wind speeulﬁ, is used
to calculateNQ. For Cape Town, this value is
v,=40 m/s and represents a one in 50-year,
three-second wind gust (98percentile)
from the wind map in SANS 10160-3
(illustrated in Figure 2). Once converted to
a wind pressure, this is further increased by
« = 1.6. As part of the resistandg ), the
value forf  is taken as a lower characteristic
(5" percentile) value, which is further re-
duced by the partial factor for steel,= 1.1.
Using these deterministic code values, and
following the rest of the design procedure, a
column is chosen based on the requirfé’g
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But what level of safety would the
column have against bending for the
storm wind experienced in April, or even
higher wind speeds that may occur? To
answer these questions, we need to con-
sider a few structural reliability concepts.

(EN 1990), as shown in Equation 2 where
is a load combination factor.

Xk

1
+FJ) —R

R m

E
( @

Variations in load and resistance exist

STRUCTURAL RELIABILITY CQdéGduirckSainties within the models

Typical structures in South Africa are
designed for a 50-year design life and a
maximum probability of failure of approx-
imately one in one thousangp({ 10-%) in
50 years, where the probability of failure is
defined by the probability that the struc-
tural resistance is lower than the load.
This requirement is represented by a limit
state equation, such as Equation 1.

SANS 10160 and other modern
codes use a semi-probabilistic format,
which requires that the design resistance
(R) exceeds the design loal ) for all
considered limit states. Partial safety
factors () are used in conjunction with
characteristic values of load, (- perma-
nent, variable, wind, etc.) and resistance
(X, — bending, shear, yielding resistance,
etc.) to ensure that, when considered as
a whole, the resistance is higher than the
load for all considered limit states, with an
acceptable probability of failure. This is
typically represented in symbolic format
in SANS 10160, similarly to the Eurocodes

and randomness in the materials or loads.
As such, they are described by statistical
distributions (normal, lognormal, etc.)
in probabilistic analyses. In semi-proba-
bilistic design codes, however, loads and
resistances are simplified to deterministic,
characteristic values from these statistical
distributions to make the design process
more straightforward. The level of
reliability is increasedy decreased) by
considering loads as being higher (upper
characteristic values), and resistances
lower (lower characteristic values) than
their mean values in design, in conjunc-
tion with partial factors for each.
Characteristic values for variable loads
(e.g. wind loads) are generally considered
as 98 percentile values, whereas, material
resistances (e.g. steel yield stress) are usu-
ally modelled as'Spercentiles (Holicky,
2009), as illustrated in Figure 2. In the
case of wind loading, for example, other
uncertainties are also present related
to scaling the wind speed up for taller
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Figure 2 Wind speed and steel yield strength distributions to illustrate unaeénty and characteristic values

buildings and the pressure coefficients we (e.g. from an anemometer) most of the-un
apply, among others, which all contribute certainty that the wind speed contributes

uncertainty to the loading. to the applied bending moment is removed.

Some model and parameter uncertainty
RELIABILITY OF THE PORTAL will remain (e.g. the pressure coefficient),
FRAME EXAMPLE SUBJECTEISo there will still be some variation in the
TO APRIL STORMS bending moment caused by the wind load.
Using the portal frame structure example,  Similarly, there will be uncertainty in the
a reliability analysis is performed by consid bending resistance of the column due to
ering the load and resistance using a limit  model uncertainty and the variation in the
state @) without any bias, i.e. using mean steel yield stress, assuming that the un
values rather than characteristic values, certainty inZ is negligible. Using typical
and without partial factors. If we consider  values for these uncertainties (Holicky,
the bending moment in the column caused 2009) and the de-biased limit state for the
by the wind load, by using actual wind data reliability analysis given by Equation 3, the

probability of failure p, = P(g< 0)) for dif-
ferent wind speeds can be calculated.

1—5 ——
g =Zplfy—wQL2 8=0 (3)
Figure 3 (from top to bottom) illustrates
how higher measured wind speeds in-
creasew,, which decreases the margin of
safety and thus increases the probability
of bending failure in the column. The
sameZ | obtained from the design process
is used for all wind speeds and typical
values are assumed for the rest of the
parameters.

R
v=38m/s
p, = 1.05e-6
R
> v=45m/s
g p, = 7.40e—4
[}
©
2
= R
Q
<
Qo
ot
o v =50 m/s
p, = 0.029
R
v=55m/s
p, =0.314
25 50 75 100 125 150 175
Bending moment (kNm)

Figure 3 Variation in the wind load bending momeng[ and bending moment resistance of the columR)( and the increase in the probability

of failure ,) for increasing measured wind speeds (
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The top of the figure shows the
news-reported wind speed in the April
event in the Cape of 38 m/s (137 km/h),
which is associated with very few failures,
considering the column example. For
a more extreme case where the wind
speed increases to 45 m/s (162 km/h),
the number of expected failures in wind
sensitive structures increases to roughly
seven in ten thousand, which is still fairly
isolated. The bottom of the figure shows
a highly unlikely extreme case of 55 m/s
(200 km/h), where three in ten are ex-
pected to experience failures. In the latter
case, there would likely be widespread
catastrophic damage to structures.

Though the predictions in Figure 3
represent a simplified reliability analysis,
they do confirm that structures designed
for wind loading according to the SANS

codes should have had adequate resistanceSANS codes. This is partially due to the

to weather the April storm.

Despite the widespread damage, this
does appear to have been the case. Of the
nearly 3 000 structures affected by the
storm, a significant portion of these were
reported to have been damaged by the
fires and floods that came with the storm
(EWN, 2024) and not directly from the
wind. Of the remaining cases, which were
caused by wind, much of the destruction
was related to falling trees, damage to
small roof structures, informal housing,
sheeting, boundary walls, car ports and
the like (WCG, 2024), none of which are
typically designed according to structural
design codes.

Conversely, there were notably few
reports of failures of structures or struc-
tural members which are designed to the

Much of the destruction
was related to falling trees

dominance of wind-resistant concrete con-
struction in South Africa, but also due to
the reliability basis of the SANS structural
design codes and standards, which appear
to be effective in keeping failure rates

low. There are also several “hidden safety
factors” within the design process which
may have further reduced the probability
of failure, such as structural robustness,
redundancies in design, failure sequences
and conservative design assumptions.

CONCLUSION

The April Black South Easter winds in

the Cape caused widespread damage to
nature and structures alike. Despite the
destruction, notably little damage was
sustained by structures designed ac-
cording to structural design codes. This is
largely attributed to the reliability-based
SANS structural design standards, which
are developed to provide adequate levels
of safety while being as cost optimal as
possible to avoid wasting our precious
resources. However, there is still room for
the expansion of reliability-based struc-
tural design standards to include smaller,
informal structures so that the low risk of
structural failure can be enjoyed by alll
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Reinforcing

Tunnelling

Formwork and scaffolding anchors
High strength reinforcing.

For more details please contact:

David Odendaal
david.odendaal@sandvik.com
082 831 1344

Claire Joubert
claire.joubert@sandvik.com
073 225 3090

/ ROCBOLT /m o

TECHNOLOGI/ES



environment: Factors that undern
and Increase risk of catastrophic 1

Procurement of consulting engineering services khbe based on both quality and cost. Howevemidie
appear to have adopted a minimum or no thresholdgigality and safety, emphasising cost-based sefectio
methods. This has led to the common practice aodists on professional fees, which holds risk foctsiral
engineering projects and organisations, incredsedife cycle cost of projects and, in extremeggdaces the
lives of construction workers and occupants athyséte-emphasising the cost of structural safety.

Dr Gideon van Zijl Pr Eng, FSAICE
Distinguished Professor
Department of Civil Engineering
Stellenbosch University
gvanzijl@sun.ac.za

innacles of South African civil and
Ptructural engineering infrastructure

have withstood the test of time, as
recorded by SAICE in its journals over sev

eral decades. This includes long-serving and

recent bridge infrastructure (e.g. Liebenberg
et al., 1984; Morgan, 2020), water provision
infrastructure like the Orange-Fish Tunnel
(Metcalf and Jordaan, 1991; Alexander,
2005ab) and the Ingula pumped storage
scheme (SAICE, 2016), port infrastructure
like the Port of Ngqura (SAICE, 2010) and
prize-winning buildings including the
Constitutional Court Building (SAICE,
2005) and the Sol Plaatjie University Library
(SAICE, 2017; Masango, 2018).

Structural safety during construction
and operation over a structure’s life is
mandated to the Engineering Council of
South Africa (ECSA) as Statutory Body
through the Engineering Profession Act (46
of 2000). Incidents of structural faults, fail-
ures and construction accidents do occur
during construction or in operation, even
in the case of an award-winning structure
mentioned above. During construction
of the Ingula scheme, a gantry platform
dislodged and crashed down an inclined
tunnel, causing six fatalities and injuring
seven workers. In execution of its statutory
mandate, ECSA through its Investigating
Committee investigates reported cases.
For transparency, a number of cases have
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been reported (ECSA, 2013a—e) and data
published (Crofts, 2015).

Globally, and in South Africa, a dis-
proportionately high number of accidents,
deaths and injuries have been reported for
the construction industry (Luo et al., 2012;
CIDB, 2009), with most fatalities due to
construction motor vehicle accidents, falling
from heights, and being struck by falling
objects (CIDB, 2009). Smallwood (2004),
however, argues that structural design
may influence worker safety, citing the
Occupational Health and Safety Act (85 of

due to structural collapse in South Africa,
as far as can be established by the author.
The devastating loss of life in this single
event stands in contrast to recorded
causes of construction-related fatalities.
Contributing factors are the exodus of
civil engineers from local authorities, and
procurement practices in which peer-
review for structural safety compliance is
limited or excluded.

The next sections briefly describe
relevant building standards, ECSA inves-
tigations, the changed landscape of civil

1993) Section 10 assignment of responsibility engineering practitioners in South African
to clients and designers. Design construction local authorities, and building structures

regulations (Government Gazette 20413,
2014) place responsibility for safety on the
client, design professional and contractor.
The recent building collapse in
George, South Africa, on 24 April 2024,
caused the highest number of fatalities

procurement practice that ignores struc-
tural safety in the award of tenders.

STANDARDS FOR BUILDINGS

The National Building Regulations and
Building Standards Act (103 of 1977) is the

August 2@2#il Engineering
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Figure 1 Annual number of cases documented by ECSA

fundamental basis of the South African
National Standard for the application of

the National Building Regulations (SANS
10400). The latter, extensive standard orig-
inally covered 22 parts, ranging from Part
A General principles and requirements,
Part B Structural design, through Part F
Site operations to Part W Fire installation.
Part X (2011, 3rd edition) Environmental
sustainability and Part XA (2021, 3rd
edition) Energy usage in buildings, are
more recent additions. Amendments

since the original South African Bureau

of Standards (SABS 0400:1990) do not
alter the principles of safety, approval and
inspection by local authorities. This is am-
plified in the ECSA Code of Practice for the
Performance of Engineering Work (ECSA,
2020a), and Civil Engineering Work in
particular (ECSA, 2023).

A suite of building standards assists in
the design, specification, execution and
testing of buildings to comply with the
fundamental principles of the National
Building Regulations and Building
Standards Act. These building standards
are based on the state-of-the-art national
and international knowledge of structural
resistance and load actions, given the
complexity of natural and industrial ac-
tions to which infrastructure is subjected.
For instance, SANS 10160 captures

Civil EngineeriAggust 2024

state-of-the-art knowledge of forces on
structures and structural elements caused
by wind (Part 3), seismic action (Part 4),
thermal action (Part 7) and actions during
construction (Part 8). Background and
methods to rationally determine resis-
tance of structures for structural design
with particular construction materials

are, for instance, presented in SANS 10100
and its proposed successor SANS 51992
for plain, reinforced and pre-stressed
concrete, in SANS 10162 for structural
steel, SANS 10163 for structural timber
and SANS 10164 for structural masonry.

had been handed over to the owners,
injuring 80 persons (ECSA, 2013c)
Structural collapse of additions to a
shopping centre due to faulty welding,
causing injuries and fatalities (ECSA,
2013d)
Faults in a residential dwelling which
formed part of a cluster development
(ECSA, 2013e).
Detailed elaboration of the ECSA
Investigation Committee and Tribunal is
presented, ranging from cancellation of
engineering professional registration to
fines.

Data of reported cases investigated

4.

5.

HISTORY OF INVESTIGATIONSy ECSA in the period 2006 to 2014

Five cases investigated by the ECSA
Investigating Committee in 2012 were
published by the South African Institution
of Civil Engineering (SAICE) as “advisory
notes to minimise recurrence”. The five
cases were:

1. The partial collapse of a three-storey
office block during construction,
causing the death of one and injury to
13 workers (ECSA, 2013a)

Severe cracking of a first-floor rein-
forced concrete slab that, after timeous
investigation, was demolished and
reconstructed (ECSA, 2013b)

The collapse of a staircase shortly
after construction when the building

2.

3.

was analysed and published by SAICE
(Crofts, 2015). The investigated cases
involved registered professionals,
whether they were professional
engineers, technologists or technicians.
Figure 1 shows that the total number of
cases per year reduced from 126 to 30 in
that period. Cases categorised as caused
by structural fault dominated at 45% of
cases in 2006, and were overtaken in
2013 by the number of cases categorised
as improper conduct. Figure 1 shows
that documented new cases in ECSA's
annual reports (2006, 2010-2014,
2017-2022) have recently increased
significantly.
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Figure 2 Number of civil engineering practitioners in local government (Lags, 2005, 2015, 2020)

TRANSFORMATION IN
LOCAL AUTHORITIES

After the publication ofNumbers and
Needs: Addressing imbalances in the civil
engineering professidbawless, 2005), the
number of civil engineering practitioners
in service of local government grew by
20% from 2005 to 2015, but by 2020
reduced to below the 2005 total (see
Table 1). The growth was predominantly
in the number of technologists. Civil
engineers in local government reduced in
number from 2005 to 2015, and by 2020,
to a mere 7% of the 2005 number.

The significant reduction in the
number of civil engineers in local govern-
ment (see Figure 2) is shown to be over
all age categories. An uptake of civil
engineering professionals, mostly tech-
nologists, is seen in the lower to middle
age categories by 2015. As also shown in
Figure 1, the total number of professionally
registered engineers (Pr Eng) continued
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to steadily grow, reaching a plateau and
recent slight drop, indicating that suitably
qualified professional engineers remain in
the South African industry.

Civil engineers are responsible for
complexengineering activities, while
broadly definedengineering activities are
performed by technologists, as provided
for in the Engineering Profession Act
(46 of 2000) and outlined by ECSA
(2020c). Wind action and natural and
mining-induced seismic action in regions
defined in SANS 10160 are considered
complex, as are interrupted load paths

where reinforcement must be provided to
transfer load. With important overlaps,
engineers, technologists and technicians
bring particular and valuable competen-
cies that work best when they are properly
integrated, aligned and deployed to proj-
ects in the appropriate proportions.

The exodus of civil engineers from
local government limits the professional
level of judgement of the safety of build-
ings designed and constructed within the
local authority jurisdiction, whether for
private clients or the local authority. More
recently, local government municipal staff

Table 1 Civil engineering practitioners in local governme(Sources: Lawless, 2005, 2015, 2020)

Engineer

2005 423 440
2015 331 841

Technologist

Total

Technician

968 1831
880 1662
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regulations were published in Government
Gazette 45181 (2021), effective since July
2022, which prescribe civil engineering
competency in categories from Graduate
Trainee Civil Engineer through Senior

and Principal Civil Engineer to Chief Civil
Engineer. The competency framework,
originally developed in local authorities in
2006, and continued by the Department
of Provincial and Local Government, was
conditionally approved by Cabinet in 2016
subject to bargaining council approval,
which was not granted. Local governments
must attract and appoint suitably qualified
and experienced civil engineering profes-
sionals or consult third party professionals
to fulfil the gazetted responsibilities.

projects are plagued by cost overruns,
inefficient infrastructure of poor quality
and requiring high maintenance, and
structural failures.

The global construction industry is
reportedly responsible for 30% to 40% of
work-related fatalities, despite employing
only 7% of the global workforce (Sunindijo
& Zou, 2012; Luo et al., 2022). In South
Africa, statistical data on injury and fatali-
ties in construction has been reported by
the Construction Industry Development
Board (CIDB, 2009) and Okonko (2019).
They indicate that with a range of 19.2 to
25.5 annual fatalities per 100 000 workers,
the construction industry is in the top
four most hazardous South African
industries along with fishing, transport

PROCUREMENT, QUALITY ANBnh&ARiEgl'Y

As mandated by the Engineering
Profession Act, ECSA used to regularly
determine and publish professional fees
for engineering professional services,
as did other professions in the built
environment. In 2016, the Competition
Commission ruled against fee scale pub-
lication by professional bodies, including
ECSA, classifying it as indirect price-
fixing and in breach of the Competition
Act (89 of 1998). Price-based evaluation

Department of Labour health and
safety data indicates that the main causes
of injury and fatalities in construction
are construction-related motor vehicle
accidents, falling from heights, and being
struck by falling objects (CIDB, 2009).
Structural collapse does not appear to be
a leading cause of construction injury and
fatality, although such cases have been
reported by ECSA (2013a), and sadly, in
the recent building collapse in George.

and award of tenders continue, as fee scale

guidelines remain obtainable.

In an increasingly competitive market,
significant discounts on engineering fees
up to and beyond 60% have been reported.
Okonkwo and Wium (2018) argue that the
discounted fees place civil and structural
engineering professional services at risk,
both in relation to specific projects and
to consulting engineering organisations.

In addition to project risks that relate
discounted fees with low quality of design,
the review by Okonkwo and Wium (2018)
raises the risk of inadequate on-site quality
control through limited to no provision for
inspection as construction monitoring.

Internationally, publication of fee
scales has been abolished, for instance
in the UK and USA, and quality-based
selection and award of projects used.
However, in South Africa, cost-based
selection of engineering services prevail.
While Laryea et al. (2021) do not find
direct evidence that low fees lead to poor
quality, they report that for lowest price
procurement, without participation of
appropriately qualified and experienced
professionals in the evaluation and award
of tenders for engineering services,
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CONCLUDING STATEMENT
The backdrop of century-old structural
engineering excellence in service delivery
is tainted by recent fatal structural col-
lapses. A recent spike in reported cases
investigated by ECSA and the George
collapse which, as far as can be estab-
lished, is the worst fatality by structural
collapse in recorded South African
history, are symptoms of concern for
the structural engineering environment.
Near-extinct civil engineer employees on
the staff of local authorities responsible
for safety in their jurisdictions, exces-
sive discounting, and the absence of
appropriately qualified and experienced
evaluators of tenders for engineering pro-
fessional services have been elaborated
on in this article, and are argued to de-
emphasise and compromise structural
safety. Scrutiny and peer-review of
structural designs for appropriate safety,
also by, or on behalf of local authorities,
are essential measures to be enforced
by statutory bodies in the engineering
profession.

For the way forward, it is recom-
mended that the structural engineering

fraternity, i.e. the statutory body ECSA,
learned societies like SAICE and the
South African Academy of Engineering,
together with civil engineering profession
academics, revisit the gazetted mandate
and codes of practice to ensure structural
safety in design and construction, and
maintain the highest standards of safety
as intended by the Health and Safety and
Engineering Profession Acts, and guided
by South African Building Standards.
Items that must be clarified in this

forum are:

Q The statutory requirement that
complex engineering activities are
performed exclusively by competent
professional engineers must be
enforced in all spheres of the construc-
tion industry. The Code of Practice for
the Performance of Engineering Work
(ECSA, 2020a), and civil engineering
work in particular (ECSA, 2023), in
accordance with the Engineering
Profession Act refer.

Procedures for the participation of
qualified and experienced professional
engineers in the evaluation and award
of tenders for engineering services
must be developed and enforced.
Complex engineering activities must
be carefully defined and continuously
updated.

Independent peer-review of structural
design and on-site checking during
construction must be enforced, paid
for by the client. International best
practice should be considered, to-
gether with local customs, conditions
and practice, to consider and formu-
late requirements for independent
peer-review of structural design and
on-site checking during construction.
Guidelines for compliance with the
construction regulations must be
formulated to aid designers in the
concepts of risk identification and de-
signing for safe execution of the design
in construction.

Q

Q

Q

Q
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Multicomposites In geosyn
Innovating for the future

Geosynthetic multicomposites are manufactured bylmaing the
characteristics of several different geosynthefickiding geotextiles,
geogrids, and geosynthetic barriers, into one (Rwenes, 2000).
Multicomposites provide the greatest opportunitycomplex and difficult
projects by integrating multiple geosynthetic |aygsrotection geotextiles,
drainage composites, reinforcement, and barri¢es)ys into one
geosynthetic product that provides various benefdthough there are
many uses for these geosynthetics in hydraulioneeging, geotechnical
and coastal applications, this article will foguthe application of
multicomposites in sports infrastructure throughl+world projects.

Brandon Naidoo
Commercial Civil Engineer
Maccaferri
b.naidoo@maccaferri.com

ne benefit of multicomposites is
hat they can eliminate the need
for the supply and installation of

multiple products on site and enable cus-
tomisation of geosynthetic requirements
for projects. This leads to a cost saving
by reducing transportation of materials,
thereby streamlining construction. A
by-product of this is that due to the lower
transportation, and lower carbon dioxide
emissions, the project will have a lower
carbon footprint (Zornberg et al., 2024).
Furthermore, a multicomposite
enhances the overall performance of the
design by eliminating various interface
frictions, internal sliding and instability
between multiple geosynthetic layer
works. Multicomposites also promote
sustainability by reducing the use of
natural resources, reducing bulk earth-
work requirements and thus the overall
environmental footprint of the project.
The development of multicomposites
provides a range of techniques to address
difficult problems in civil engineering. It
is possible to customise the composition,
manufacturing technique, and application.

three nonwoven geotextiles encasing a

experienced during ground contact. Open

double-layered drainage core mat, as seen areas and a particular pattern of polypro-

in Figure 1. The nonwoven geotextiles
serve as a filter, facilitating the smooth
passage of water from the artificial turf
into the double core M-shaped Geomat,
enhancing the drainage along the plane of
the geosynthetic, and providing faster and
easier drainage performance.

The double-core M-shaped Geomat is
engineered to optimise drainage perfor-
mance and mitigate player injury risk by
reducing the sustained force and impact

MULTICOMPOSITE IN SPORTS

INFRASTRUCTURE
Based on the literature available, the
development of multicomposites have
been limited to the testing of interface
shear friction (Khilnani et al., 2017). The
evaluation or discussion of creating a
single geosynthetic product through a
combination of multiple products has not
been done before.

One of the most recent develop-
ments in the geosynthetics industry
is a multicomposite utilised in sports
infrastructure. The product consists of
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Figure 1 Drainage multicomposite

pylene fibre arrangement are common
features of a Geomat design. The load
is dispersed over a greater area through
the fibres when stresses are applied to
the Geomat, lessening the severity of the
stress at a specific point.

The multicomposite is engineered
to accommodate horizontal and vertical
drainage functions; it can be provided ei-
ther with permeable nonwoven geotextile
or impermeable geomembrane depending
on a project’s requirements.

SPORTS CENTER MONZELLO
The first high-profile application for

the use of a drainage multicomposite

took place in July 2022. Renovation was
required on one of the training fields in
club AC Monza’s facilities. This action
was part of a broader restoration plan

for the Luigi Berlusconi Sports Center —
Monzello, which is focused on supporting
the growth of the club. Several companies
collaborated to ensure that the quality

of the surface met the high standards
required by football professionals.

The multicomposite was specifically
designed as an underlay on synthetic
grass fields. Using a patented double-core
system, the product allows for excel-
lent performance against impact while
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Figure 2 Drainage multicomposite at Luigi
Berlusconi Sports Center (Maccaferri, 2024)

speeding up the drainage of water from the synthetic turf
system to the subfloor, eliminating dangerous stagnation.

To ensure that the multicomposite is not prone to damage
when laid on the surface, the substrate must be prepared prior
to installation. This is done by using a well-graded fill with ap-
proved natural fines. The multicomposite is transported to the
site in rolls and is typically connected with a pressure-sensitive
adhesive tape when laid on the ground to ensure a continuous
channel for water flow. When the installation of the multicom-
posite is complete, the artificial turf is then laid above it.

The artificial turf together with the non-woven geotextile
acts as a filter and allows water from the turf to easily enter the
double Geomat core. The multicomposite is 100% recyclable,
easy to install and minimises carbon footprint. This is due to
prolonging the infrastructure’s useful life, which lowers related
carbon emissions by lowering the frequency of maintenance
and replacement activities.

CONCLUSION

Multicomposites represent a significant advancemanthe
geosynthetic industry. By providing a singular puotithat

is versatile and combines the functionalities afggilar and
traditional materials, one can significantly impmthe installa
tion and performance of a system. As a result, treeseveral
benefits, including reduced product quantities, cesticiency,
simplified construction, and sustainability withiewer carbon
footprint. Further research and development is oimggpto optimise
multicomposite technology and establish this produange as a
preferred solution.Od
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ENVIRONMENTAL ENGINEERING AND SUSTAINABILITY

From rehabilitation to regel

Among the significant shifts in mining practice oxement decades has been the legislation, policy an
initiatives related to rehabilitating mine-impacteeas in an effort to return them to their presistate of
health. This has laid the basis for an industryoapprthat is now evolving toward a focus that angber.

Justin Walls Pr Eng

Associate Partner and Principal Civil Engineer

SRK Consulting

e ambition for many leading
mining companies in the sector
is now to ‘regenerate’ land when

mining operations close, enhancing sus-
tainability and creating more opportunities
than before. This means adopting more
than a ‘neutral’ aim, which would tradi-
tionally have ended with restoring mining
land to something similar to its initial
condition. Guided by international mining
good practice, and inspired by frameworks
like the United Nations’ Sustainable
Development Goals, there is growing in-
terest in finding ways to make mining land
better and more productive than it was
prior to the development of the mine.

The focus on regeneration aligns well
with evolving principles of mine closure,
which require that post-closure land use
is considered upfront as part of mines’
feasibility planning. It also supports a
growing trend towards considering — and
managing — mining’s impact on a regional
or catchment scale. In the same way that
experience and research have recognised
the cumulative impacts of many opera-
tions within the same mining district, so
the process of regenerating mining land
is likely to provide greater synergies when
adjacent or nearby mines collaborate.

WATER AND SOIL

There are many aspects to regeneration,
starting from the range of environmental
issues which were the initial focus in early
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Reimagination of a post-closure
mining landscape that regenerates
the region by incorporating wetlands

rehabilitation thinking. These included
addressing the contamination of ground-
water and surface water, and the problem
of dust pollution from tailings storage

services that could be offered by a post-
mining economic ecosystem.

Another important set of considera-
tions in regenerating land after mining

facilities. These efforts over the years have relates to the decarbonisation objectives

led to a considerable body of knowledge
and experience, which practitioners are
now drawing upon to take their contribu-
tion to the next level.

When land is disturbed by mining,
environmental practitioners have discov-
ered that there are often widespread and
complex impacts, not only to flora and
fauna, but to the soil itself. Returning land
to agricultural use may therefore be a
more complicated and costly venture than
imagined when a mine is planned. These
learnings may open opportunities for
alternative land use, though.

There is also the social element to
consider when planning the transition
to post-closure land use. The profile and
needs of mine communities will guide
planners on how the land can best be
leveraged for a sustainable local economy.
These options will also be affected by the
market, and the kinds of products and

that the sector has set for itself. In line
with sustainability imperatives, the
regeneration process will look to include
measures that reduce carbon emissions
— and even sequester carbon — after
mining has ceased. Options could include
vegetating suitable areas appropriately
with particular plants that excel in carbon
absorption, such as the spekboom (portu-
lacaria afra) in South Africa.

NATURE BASED SOLUTIONS
Evolving regulations and standards
governing mining companies’ post-
closure responsibilities have tended to
lengthen the future timelines that mines
need to consider. This is leading to some
re-thinking of the traditional ‘hard’ engi-
neering solutions, and growing interest in
nature-based solutions which promise to
deliver results more cost-effectively over
the longer term.
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Science

—

Bioinspiration

; Technology —J‘

-

Biomimicry

The intersection of bioinspiration, nature, and biomimicry

Eco-Machines allow water to be treated
using microbes and plants, rather than
chemicals. These interventions create

The use of wetlands to filter surface
water has been one such method em-
ployed in different applications. These
natural environments also reduce the
pace of run-off water flow, reducing ero-
sion risk and encouraging percolation into
groundwater repositories.

Where water in post-mining areas
requires more intensive or specific
treatment, technical innovations such as

suit the required flow rates. Importantly,

consecutive treatment phases, each ad-
dressing a specific aspect of treatment,
such as pH neutrality, nutrient removal or
addition and clarification.

The effectiveness of this technology has
been well proven, to the extent that it has
been integrated into indoor and outdoor
lifestyle activities. This presents a stark eon
trast with traditional wastewater treatment
plants, which generally have to be located
some distance from human habitation due
to odour and health factors. These nature-
based solutions therefore open doors to
other post-closure land uses which the mine
or the community may want to consider.

In conclusion, people have been
making use of nature to treat water,
rehabilitate disturbed soils and purify air
— commonly referred to as bio utilisation.
Many scientists, engineers and planners
are learning the value of biomimicry,
which learns from nature and mimics the
strategies used in the natural world to deal

their own ecosystems and can be scaled tosustainably with our environmental chal-

lenges. Where mines can collaborate with

this technology can be designed to deliver stakeholders — including other mines —to

plan sustainable land use after closure,
there are various nature-based strategies
that can applied to achieve cost-effective
and sustainable land regeneratiol

Call for urgent infrastructure 1

In an era marked by the escalating impacts of ®ilzange, the
importance of developing resilient infrastructurs haver been more
critical. There is an urgent need for proactiveswes to ensure the
safety and sustainability of communities nationwatel Consulting
Engineers South Africa (CESA) is at the forefradizocating for robust
infrastructural strategies to combat the increasiaguency and severity
of extreme weather events.

vising infrastructure standards
Rn response to more frequent and

evere weather events has become
a necessity. For example, there have
been revisions of standards regarding
how close structures should be built
to water courses. These standards are
being updated to reflect the increased
intensity and frequency of severe storms.
Furthermore, traditional statistical
models that predict storm events every
100 years are no longer sufficient. Flood

lines now have to move further back to
ensure safety and resilience.

Local authorities play a vital role in this
transition. It's not just developers at fault;
local authorities must enforce compliance
with updated bylaws and building regula-
tions. Failure to do so will result in more
human catastrophes and property losses.

One of the pressing issues is the
construction of informal settlements near
water courses, making them vulnerable
to flooding. People building informal
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Chris Campb
CEO
Consulting Engineers Sot

settlements close to water courses do

so out of necessity, but this makes them
incredibly vulnerable. Even high-value
properties built close to water bodies for
scenic views are at great risk, emphasising
the importance of adherence to revised
building regulations.

The call to action is clear: integrated
efforts from government, developers, and
the community are essential to create resil-
ient infrastructure capable of withstanding
the challenges posed by climate change.
Building resilient infrastructure is not just
about new projects but maintaining and
adapting our current systems to ensure
they can cope with future demandgl
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WOMEN IN ENGINEERING

The futu

Innocentia Mahlangu

Chair

SAICE Diversity and Inclusivity Panel
innocentia.mahlangu@hatch.com

Shelley Coleman-Marsh
Co-Founder

réeol

to creating an inclusive environment
where all individuals, regardless of race,

gender, age or religion, feel empowered to

contribute their unique views. “Embracing

diversity enriches our profession, fostering

creativity and resilience, and promoting
different viewpoints. Inclusivity is not just
a goal; it is the foundation for our collec-

Knowledge Mentoring and Mentoring4gli@esidccess and innovation,” Innocentia

shelley@knowledgementoring.com

Nthabeleng Lentsoane
Head of Marketing and PR
SAICE
nthabeleng@saice.org.za

n the ever-changing field of civil

engineering, the role of women has

historically been overlooked due to
gender biases and prejudices. However,
looking forward, it is clear that including
and empowering women to undertake
leadership positions is essential for the
industry’s growth and progression.

SAICE has made many strides in ad-
dressing these issues primarily through
the Diversity and Inclusivity (D&I) pillar
of the Growing Forward strategy, which
focuses on creating an environment where
diversity in gender, race, religion, and age
is not only recognised but also celebrated.
As part of its mandate, the D&I pillar also
provides platforms for conversation and
awareness on issues pertinent to diversity
in the workplace.

As we celebrate and commemorate
women’s month, August is the ideal time
to highlight the important contributions
of women in civil engineering and to
discuss the initiatives that SAICE is un-
dertaking to promote female leadership.

Central to SAICE'’s vision is the
Diversity and Inclusivity Panel within
the Growing Forward strategy — a com-
mittee that is dedicated to promoting
equality and representation in the field
of civil engineering. Led by Senior Civil
Engineer and Project Manager, and
2025 SAICE Vice President, Innocentia
Mahlangu, the panel is committed
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emphasises.

Underpinning these initiatives is
the Women in the Built Environment
(WITBE), a movement that is housed on
a secure platform dedicated to fostering a
community of like-minded women in en-
gineering. With over 800 members across
Africa and 12 ambassadors, WITBE is
an international initiative that works in
partnership with Knowledge Mentoring
Global and Mentoring4Success to provide
members with valuable resources and
opportunities for growth.

Shelley Coleman-Marsh is the Co-
Founder of Knowledge Mentoring and
Mentoring4Success and Founder of the
WITBE initiative, which provides a secure
app and platform where members can
safely share knowledge and engage in
conversations relating to the challenges

networking opportunities and mentorship
that enable connections with like-minded
women, fostering a supportive profes-
sional network essential for career growth
and development.

To conclude the leadership pro-
gramme, SAICE hosts the More than
a Woman Breakfast, held annually in a
different region of South Africa. This
year, the event took place in Durban on
2 August, offering a morning filled with
insightful talks from industry leaders, in-
cluding the SAICE CEO Sekadi Phayane-
Shakhane and Infrastructure South Africa
Acting Head Mameetse Masemola. These
distinguished speakers offered valuable
insights, expertise and encouragement to
attendees, and provided valuable learning
and networking opportunities that con-
tribute to the empowerment of women in
civil engineering.

SAICE National Office continues its
commitment to creating a supportive
environment that encourages the growth
and development of its members. SAICE's
Head of Marketing and PR, Nthabeleng
Lentsoane, highlights the importance of
these initiatives stating, “Empowering
women in civil engineering is not only

they face. Shelley’s extensive network also about providing opportunities; it is about

ensures WITBE members are exposed
to world-class speakers in their fields of
expertise through the exclusive monthly
WITBE webinars. “WITBE is about
creating a global network of empowered
women who support each other, share
knowledge, and drive positive change
within the built environment,” she says.
The SAICE Women in Leadership
Programme is another initiative designed
to equip women with the skills, knowl-
edge and confidence needed to excel in
leadership positions within their careers.
The programme officially started on 13
June 2023, with the participation of 15

creating a culture where their contribu-
tions are recognised and valued. Through
our various programmes and initiatives,
we are committed to nurturing the next
generation of female leaders and ensuring
that they have the support they need to
succeed in their careers.”

As we celebrate women’s month, let
us emphasise our commitment to pro-
moting diversity and inclusivity within
the civil engineering sector and, in doing
so, build a stronger and more innovative
future for the profession. The SAICE
More than a Woman Breakfast, WITBE
and the SAICE Women in Leadership

outstanding SAICE members. Key aspects programme are just a few initiatives

of the programme include areas which
focus on developing essential leadership
skills such as conflict resolution, political
acumen, strategic thinking, emotional
intelligence and communication.
Additionally, the programme offers

that SAICE is currently undertaking,

and we invite all our members, both
male and female, to actively participate
in these initiatives and to share their
ideas on how we can further support and
empower women in the fieldd
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South Africa’s pioneering

Before the emergence of the new South Africa, théle of civil
engineers in the country was predominantly whitden&ince the 90s,
women have increasingly chosen civil engineering eareer, and by
2020, 29% of graduate civil engineers were fetmak823 | was asked

by Basil Jonsson, former Operations Director Bdligh African Road
Federation, whether | was the most senior femslearigineer in South
Africa. | knew | was not, and quickly providedwiiim several names, but
we did not know much about their careers and cinglés. | have since
spent many interesting hours tracking down femalé engineers aged
70 and older. Their stories are so interesting, ithest be told!

erging from the input of many;, |
Eave found 30 ladies in the 70+ age
ategory who have at some stage
worked as civil engineers in South Africa.
A brief overview of each lady is provided
in Table 1.

Joan von Willich, who is the oldest, was
born in 1926 and completed her studies
at the University of the Witwatersrand
(Wits) in 1948. There had been no ladies
before her, and the next ladies to graduate
from Wits graduated in 1973! The second
lady, Coralie Squires, was born in 1933
and graduated from the University of Cape
Town (UCT) in 1954. They passed away in
2016 and 2018 respectively.

Two Polish ladies, Teresa Wasilewski
and Oktawia Machowska, are the third
and fourth most senior, born in 1938
and 1943 respectively. Both graduated
from Politechnika 6dzka. As was
common in the Eastern Bloc, they were
one of many women students in first
year, but most dropped out. Oktawia has
contributed to this article with much
enthusiasm.

While researching, | established
that in 1945 Yvonne Ruth Damant was
the first lady engineer ever to graduate
in South Africa from the University of
Natal. Sadly, there are no records of her
discipline or career.
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Allyson Lawless Pr Eng, HI
SAICE President
allyson@ally.ci

engineering, as few will have engineer
fathers or family members, unlike many of
our ladies.

UNIVERSITY EXPERIENCES
AND GRADUATION

The pioneers, Joan von Willich and
Coralie Squires, were the only female
students in their class, but they were

EARLY YEARS AND INFLUENGHatively small classes.

Our ladies came from a variety of back-
grounds — farming communities, working
class or growing up with professional
parents, some engineers, others medical
or legal professionals.

Career guidance counsellors at the
time suggested that if you were academi-
cally strong, you should be a teacher, if
you were a people person, you should
become a nurse, and if neither, then a
secretary. This did not suit our ladies.

Even universities did not feel that civil
engineering was a career for a woman
and turned potential applicants away — of
which | was one, but | did not take no for
an answer.

Many of the ladies were influenced
by family members who were engineers
and took them along to do field work or
to see their projects. Learning about how
“trickle filters used bugs in water to clean
the waste” when visiting the sewage works
with her uncle, Joan Marsh was hooked on
the idea of becoming a civil engineer.

Marylyn Coney'’s father took her to the
bridge over the River Avon, which had been
designed by Isambard Kingdom Brunel.
That was the lightbulb moment when she
decided to become a civil engineer.

Today, there is clearly a need for role
models and introducing women to civil

Isa Thompson reported being the
first female civil engineering student at
Stellenbosch University (SU) and the only
one among 800+ students in the engi-
neering faculty in her first year. Coming
from an all-girls school and entering the
first class with 240 male students was
daunting. Having myself been tempted to
turn tail and run when | got 270 wolf whis-
tles from the 270 males in my first maths
class, | can relate to that. Fortunately, the
initial teasing slowed down, but did not
stop until after about six months once |
had proved that | was not phased.

While Joan and Coralie were the only
females in their classes, with long gaps
between them, the numbers started to
pick up towards the end of the 1960s. It
was then not uncommon to have more
than one female student enrolling per
year, but rarely did more than one com-
plete their studies.

Several found being teased, and in
some cases lecturer intolerance, over-
whelming and dropped out or swapped to
other qualifications. In those early years,
only a few ladies were lucky enough to
have completed studying with another
female colleague in South Africa. Joan
Marsh and Sandy Yetton were together
in the class of ‘73 at Wits and Pauline
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Figure 1 The lone lady, Coralie Squires, with her 1954 nal year class at UCT

Smith and Anna Triebner in the class of

‘76 at SU.

Once accepted by their male counter-

at university, participating in the well-known  at University of Natal in 1971 embarrassed

‘boat races’, pedal car races, and supporting the boys as she could not only strip and

their male colleagues at inter-year or inter-

repair her car singlehandedly but could beat

parts, the ladies generally enjoyed their years varsity rugby and other matches. Rose Cutler them all at downing a pint!

Table 1 Career precis from the oldest to youngest

e NAME CAREER
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Structural engineer who worked

in Pretoria and Vanderbijlpark, and
later formed the Newcastle branch

of Von Willich and Vrba where she
designed many structures associated
with the growth of Newcastle after
construction of the local Iscor works
in 1971.

Joan von Willich*
(née Leviseur)

Graduated from
University of the
Witwatersrand in 1948

Consulting structural engineer

in what was then Rhodesia, later
worked in roads and water in
the Bulawayo Municipality, and
nally ran the Durban o ce of a
consulting practice.

Coralie Squires*
(née Hopley)
Graduated from
University of Cape
Town in 1954

Polish engineer with a doctorate

in asphalt technology from the
Sorbonne in Paris who joined the
Materials Laboratory at the Transvaal
Provincial Administration (TPA) (later
Gautrans) where she ensured quality,
carried out research and developed
new materials.

Teresa Wasilewski

Graduated from
Politechnika 6dzka
(Poland) in 1961

L NAME CAREER

Oktawia Machowska
(née Kocinska)

Graduated from
Politechnika 6dzka
(Poland) in 1967

Stefanie Crail
(née Weinheimer)

Graduated from
University of Cape
Town in 1970

MMG Leslie

Graduated from
University of Cape
Town in 1968

Danuta Staas

Graduated from
Politechnika Gda sk
(Poland) in 1971

Structural engineer who was
Technical Director of a Provincial
Department of Health in Poland,
before coming to South Africa and
working in various housing and
local government departments.

German exchange student who
remained in South Africa after
graduating and worked as a
structural engineer for a few years
before returning to Germany.

No further information.

Structural engineer who worked

in bridges and steel construction

in Poland before coming to

South Africa and working in local
government and later public works.
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e NAME CAREER

Rose Cutler*

Graduated from Natal Consulting engineer
University in 1975

Registered as a Pr Eng in 1984,
Maria de Neiva and later cancelled. No further
information.

Joanne Laas Designer of wastewater works and

(née van Rensburg) conveyance in Johannesburg City
Engineers, later Administration

Graduated from Manager at SAICE followed by

University of the owner of a Minuteman Press
Witwatersrand in 1974 franchise.

Gis Nedelcu* Romanian who worked in
consulting in Romania, Israel, and
Graduated from gqth Africa before joining the
Universitatea Tehnic - city of Johannesburg as Technical
de Construciidin = y\anager responsible for approving
Bucure ti (Romania) rivate, municipal housing and

in 1974 provincial developments.

Various roles in the Deptartment
Isa Thompson of V\_/ate( A air_s (DWAF), inc_luding
(née Coetsee) design, irrigation, construction,

project and water resource
Graduated from planning. Later consulting, largely to

Stellenbosch DWAF, and nally returned to DWAF
University in 1973 5 Chief Engineer, Water Resource
Planning.

Polish engineer who worked at
Protekon and later Transnet Capital
Projects before going into consulting
on civil engineering services.

Anna Novotny

Marylyn Coney

(née Taylor) British engineer with multidisciplinary
Graduated from experience in contracting, consulting,
University of mining and Eskom and later formed
Tecmology her own consulting company focused
(Loughborough) in  on housing.

1972

Design and construction
supervision of dams in DWAF. Later
lectured at the University of Pretoria
before consulting, largely on local
government infrastructure and
upgrading of prisons.

Anna van Vuuren
(née Mouton)

Graduated from
University of Pretoria
in 1972

Worked in consulting and
contracting, building bridges in
KwaZulu-Natal and later joined
Johannesburg City Engineers. She
was passionate about horses and
spent several years on a farm in the
KwaZulu-Natal Midlands.

Sandra Yetton*

Graduated from
University of the
Witwatersrand in 1973

Consulting in design and construction
of municipal services. Moved to the
Western Cape Province Housing and
later Cape Town Municipality where
she was District Programme Manager
developing new housing projects in
the southern region.

Angelina Jordanova Civil hydraulic engineer who worked

Pauline Houniet

Graduated from
University of Cape
Town in 1990

(née Komelkova) as principal design engineer in DWAF.
Graduated from Completed a PhD at Wits and joined
Peter the Great a consulting rm focusing on baseline
St. Petersburg studies, impact assessments and
Polytechnic University Surface water hydrology. Returned to
(Russia) in 1975 Bulgaria in 2012.

; British engineer who worked in
Elizabeth McHugh  roads in Belfast before joining the

(née Head) Tra ¢ and Transport Department in
Graduated from Port Elizabeth Municipality. She later
Queen’s University ~moved to housing, before joining
(Belfast) in 1974 Nelson Mandela University (NMMU)

editing outreach videos.
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Iranian structural engineer and
architect who worked for the
Homa Khalili Mpumalanga Public Works
Department for 15 years before
moving to Canada in 2010.

Multidisciplinary experience in local
government, covering structures,
solid waste, water and sanitation
Graduated from and later moved into consulting in

University of the transport and tra c, then water use
Witwatersrand in 1973 licensing.

Joan Marsh
(née Bosch)

Polish engineer who also worked at
the TPA as Chief Engineer: Materials.
She managed the Pavement
Elzbieta Sadzik Management System, the Materials
(later Jakuszko) Laboratory, researched with the
CSIR on heavy vehicle simulation
testing, and published widely on road
rehabilitation and pavement design.

Allyson Lawless Structural consulting, steelwork
(née Gree ) construction, software
Graduated from Natal development, skills research and
University in 1973 training of candidates.

Polish engineer who initially worked

Mariola Saar in consulting in South Africa but spent
(née Kowalska) most of her career at the TPA as Chief
Graduated from Engineer: Strategic Road Planning,
Politechnika Road Safety and Tra c Engineering.
Warszawska (Poland) Later Director of Sustainable Human
in 1977 Settlements at the Department of

Science and Technology (DST).
Initially DWAF, then Department

Anna Triebner of Transport and later research at
(nee Klopper) the CSIR. Became an academic
Graduated from at NMMU and contributed to the
Stellenbosch development of wood technology
University in 1976 guali cations on the George
campus.
Nadia Stoycheva Bulgarian engineer who worked
Graduated from at DWAF and thereafter for various
University of consulting companies, designing
Architecture, Civil and supervising the construction
Engineering and of bulk water supply schemes,
Geodesy, So a distribution networks and pump
(Bulgaia) stations.

Registered as a Pr Eng in 1984,
and later cancelled. No further
information.

Marian Trimble

Worked on the delivery of municipal

Yolande Burger infrastructure in the 1980s and
Graduated from 1990s and was later part of the
University of Pretoria tsunami relief in Southeast Asia.
in 1977 Has lived in and developed

infrastructure in 14 countries.

Pauline Smith Initially Department of Transport
(née du Toit) and then changed to computer

science and the IT industry,
managing custom development of
many IT projects. Finally moved to
business coaching.

Graduated from
Stellenbosch
University in 1976

Brazilian engineer who worked in
Israel, then at the CSIR and later
Graduated from consultants in South Africa before
Israel Institute of moving to Canada where she has
Technology (Haifa)  researched, published and become
in 1978 an authority on road safety.

Geni Brafman Bahar

* Denotes deceased
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AMAZING CAREERS
Almost without exception, these
ladies excelled in their careers, having
worked across the full spectrum of civil
engineering sub-disciplines, with some
branching out into software and systems
development, coaching, lecturing and
training. Many mentioned working under
exceptional engineers in their early years
who shaped their careers and taught them
to be problem solvers.

One of Coralie’s achievements
was designing and supervising the
construction of the Shire Bridge in
Malawi which was opened by President
Hastings Kamuzu Banda in 1968. This
replaced the ferry service for which there
were often long queues. She reports that
at the opening when the crowds were
thronging and dancing on the bridge, she
realised that they had not designed for the
resulting resonance and kept her fingers
crossed that the excitation would not
reach the natural frequency of the bridge!

Pauline Smith worked on the con-
struction of the Huguenot Tunnel while
Anna van Vuuren worked on the con-
struction of the Blyde River Dam and was
later sent to Namibia for three years to
supervise the construction of a bulk pipe-
line in the north which she had designed.
Isa Thompson also spent three years on
construction of the Loskop Dam raising,
which she says was a career highlight.

Many worked in local government de-
signing and supervising the construction
and maintenance of municipal services,
while Marylyn Coney can boast of having
worked on the early power stations of
Matla, Duvha and Kriel and substations
Croydon and Invubu.

Figure 2 Joan Marsh at one of the outlet
openings of the Witbank Dam in 1978
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When Pauline Houniet was assigned
to design and supervise the installation of
civil engineering services for the Victoria
Mxenge Housing Project, a project driven
by women from the Philippi community,
she came to understand and develop a
passion for low-cost housing development.
In many of her projects, she has looked
for employment opportunities for the
community and has initiated and accessed
funding for many mosaic art wall mural
projects, one of which can be seen in the
Civic Centre in Cape Town.

Yolande Burger played an integral part
in delivering municipal infrastructure and
services to, among others, a population of
650 000 in the Winterveld on behalf of the
Development Bank of Southern Africa in
the 1990s. Further afield she contributed
to reconstruction of infrastructure in
Sri Lanka and Maldives after the 2004
tsunami. She points to her personal
badge of honour as being the bicycle
underpass under the railway line, across
the road from Loftus Versfeld Stadium.
She designed the culvert in her years as
structural design engineer and had to be
on site round the clock for inspections
during jacking of the structure into the
rail embankment.

Geni Bahar's interest in road safety
engineering commenced early in her
career. She has contributed to the
AASHTO Highway Safety Manual and a
raft of other key road safety documents
in the North Americas. Her satisfaction
is knowing that her work “may save a few
lives and minimise the injuries to some
casualties involved in collisions.”

on engineering projects due to their
complex nature.

Salaries were a bone of contention,
with many reporting that they earned less
than their male counterparts, while others
reported being paid on par. Oktawia
Machowska explained that in communist
countries you earned more or less the
same whether a labourer or a professional
but she did earn more than her husband
who was a medical doctor, as they consid-
ered that engineers delivered ‘products’
and were more valuable than doctors who
only used their intellect. Pauline Houniet
first completed a national diploma and
later a degree. Her boss agreed that she
could go to university but said, “Don’t
think you will earn any more when you
graduate than what you are earning now.”

THE EASTERN BLOC AND
BRITISH LADIES

The ambitious economic infrastructure
developments embarked upon by the
apartheid government, such as power
stations, Iscor and later Mossgas, as well
as private sector developments in mining,
required substantial engineering capacity.
Due to the deteriorating economic

and political situations in Eastern Bloc
countries, a recruitment office set up at
the South African Embassy in Vienna was
able to attract numbers of professionals
from those countries, from the late 1970s
to the early 1990s. State departments
also needed more engineers, hence by
the early 1990s some 30% of all female

ACCEPTANCE OR DISCRIMINATION

Despite the common complaint that
women struggle to make their way in the
industry, most were accepted as equal and
several reported being preferred to their
male counterparts! Danuta Staas advised
that a foreman even asked her to instruct
his workers as they were more likely to
listen to her, while Marylyn explained
that her clients preferred to deal with her
rather than her male counterparts as she
responded promptly, was organised, and
did not overprice projects or her services.
Pauline Smith says that she quickly
gained the respect of the men on the
Huguenot Tunnel because she was willing
to go the extra mile, stay late to get the
work done, or do whatever was required
as unexpected issues regularly crop up

Figure 3 Marylyn Coney on the Vaal
Reefs uranium plant site in the 1970s
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Figure 4 Angelina Jordanova
training on ow monitoring on
the Kalundu River, DRC in 2010

engineers practising in the country were

from the Eastern Bloc, as can be seen in
Figure 6. Most had master’s degrees and
had already had extensive experience in

their home countries, which was of great
benefit to South Africa.

There were several more Eastern Bloc
lady engineers such as Irena Romaniuk
(electronic) and Krystyna Sidiropoulos
(mechanical) working in water and waste-
water treatment at the Department of
Water Affairs and Forestry (DWAF). They
are not included in the civil engineering
count in Figure 6.

The ladies are quick to note that under
communist rule they were all expected to
work the same hours and equally as hard
as the men, which in the end contributed
to their success.

South African organisations did not
limit their searches to the Eastern Bloc.
Both British ladies (Marylyn Coney and
Elizabeth McHugh) reported having been
interviewed in the UK during recruitment
campaigns by both public and private
sector companies.

AMUSING ANECDOTES
Working as female engineers in those
pioneering days was not without amusing
incidents and a few challenges. Joan
Marsh reports climbing down a site ladder
and splitting her jeans because the rungs
were so far apart. Thereafter the carpen-
ters made the rungs closer.

| arrived at work in the highest red
platform sandals and a miniskirt, all
fashionable at the time. In no time the
draughtsmen were all peering into my
space as my skirt rose higher than it
should when | was stretching to the top of

Civil EngineeriAggust 2024

the drawing board. My boss promptly sent
me off to buy pants and veldskoen. The
only PPE requirement in those days was a
hard hat.

Yolande Burger had the opposite
experience when, during the construction
of the Hoedspruit Airforce base, she was
told to climb high scaffolding to check
rebar on a day that she wore a long skirt
to site. Once up there, she discovered that
she had been set up, as dozens of men
stood below the column watching to see
how she would cope! Guess who always
had long pants and sensible shoes in her
office thereafter.

Isa Thompson, Anna van Vuuren,
Elzbieta Sadzik and | waged war over
not being invited to the SAICE banquet.
The invitation used to say “Dear Sir” and
stated males only. Later we got them to
change it to “Dear Member,” but they in their early careers. The ladies reported
added members and their male guests having to disappear into the bush when
only. We have come a long way since then! on site or share the only ladies’ loo with

Althea, a younger lady engineer, always the secretary. Interestingly, in the early
maintained that she got a thrill from 1970s Dr Ina du Plessis at the University
working in sewers 2 m and larger. Sandy of Pretoria conducted research which
Yetton as a student on site went one better concluded that the scarcity of female civil
and excitedly reported that the team engineers was the result of the lack of
drove a mini through the outfall sewer toilets on site.
during construction.

Toilets were a problem everywhere.
No provision was made for ladies’ toilets  The ladies generally proved themselves
on site, in large engineering offices, or as multitaskers, not only balancing work
even in universities’ engineering faculties and homelife but serving on various

Figure 5 Allyson Lawless on site wearing
veldskoen and pants quickly
bought from the OK Bazaars

VOLUNTARY ROLES

Unknown
3%

Zimbabwean
3% } {
Iranian
3%
German
3%

British
6%

Brazilial
3%

Romanian
3%

Bulgarian
6%

South African
49%

Polish
21%

Figure 6 Nationality of female civil engineers who worked in South Africa in the es8B0%,
now 70 years and older
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Figure 7 The number of women per age over 70 (in red) and younger female practitionersage who are members of SAICE

committees and councils including SAICE,
ECSA, PPS, school governing bodies,
university councils, advisory committees,
scouts parent committees and many more.

POST RETIREMENT

The ladies are exhibiting no less energy
post-retirement. Joan Marsh is now the
secretary/treasurer and website manager
of the SA Military History Society and
editor of the Military History Journal.
Anna Triebner has devoted time to maths
tutoring and Pauline Houniet has devel-
oped a passion for creating stained glass
mosaics, while Pauline Smith moved into
life and business coaching. Many others
continue to consult part-time.

WHERE ARE WE NOW?
Despite the concerns about lack of
transformation and diversity, there has
been tremendous growth in the number
of female civil engineers in industry, as
can be seen from the SAICE membership
shown in Figure 7. With the arrival of the
democratic South Africa, the floodgates
opened in terms of all races and ladies
enrolling for engineering studies. This can
be seen as numbers in industry started
to increase from the late 1990s (i.e. those
born from about 1975 onwards who were
entering industry aged 20+), and the
numbers continue to increase.

In general engineers are analytical
thinkers — details are their passion. In
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solving complex engineering problems,
a range of details need to be considered,
including user requirements. Developing
appropriate yet innovative solutions
therefore requires diversity of thought,
considering ideas from old and young,
and male and female civil engineers of
different cultures.

ADVICE TO EMPLOYERS
Almost with one voice, the ladies outlined
the need to treat all persons equally with
respect — give them equal opportunities
in terms of projects and responsibilities
and equal pay for equal work.

Pauline Smith summarised their views
by saying, “if we allow every person to be
the best version of him- or herself, then

ADVICE TO YOUNG WOMEN Adéhder equality will not be an issue.”
ENTRANTS INTO CIVIL ENGINEERIB@at you have been inspired by

Joanne Laas believes that a cheery dispo-

sition, setting clear objectives and being
honest go a long way to overcoming
challenges. A strong belief in oneself is
important, being open to new ideas and
keeping up to date technologically. Isa
Thompson adds, “if you do not know, ask
for help or advice.” Joan Marsh explains
that if you are in a large organisation, it
will take time to learn the system and
says, “always be enthusiastic about what

these careers and hope that all engineers,
whether male or female, will be encour-
aged to emulate their dedication and
passion and that employers will recognise
and/or develop the valuable resource that
they have in each of you.

THANK YOU AND DISCLAIMER
A huge thank you to Errol Kerst, SAICE

President 2018, for helping to identify senior
female engineers and scouring the internet,

you are tasked to do and learn as much associal media and research papers to find

you can.”
Geni Bahar strongly recommends
becoming an active member of one or

more voluntary association as this enables

you to not only share your knowledge but
to expand your network and learn much
from others.

Coralie Squires’ parents impressed on
their children that they should strive to
be the best. This is reflected in the views

details about their careers and whereabouts.
Thank you too to all the ladies for their
enthusiastic help and input on this project.

It should be noted that this article
has covered the careers of women civil
engineers only. There are also civil
engineering technicians and technologists
in this age group, but as there was not the
same pressure for them to register profes-
sionally and belong to SAICE, records

above and echoed by almost all those who for this group are limited. If any lady

WHY WOMEN, WHY DIVERSIT M&honded. Oktawia Machowska has the

last word as she reminds us, “the better
you are the more you will be needed.”

engineers in this group have been left out,
please let us have details so that we can
report on their careersd
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SAICE AND PROFESSIONAL N

SAICE Training Calendar 2024 (Face-to-Face)

5—6 November 2024 Durban
Elementary Project Management

26—27 November 2024  Midrand
Structural Steel Design to .
SANS 10162-1-2011 8 October 2024 Midrand
Reinforced Concrete Design to .
SANS 10100-1-2000 9 October 2024 Midrand
Practical Geometric Design 4-8 November 2024 Midrand

27-28 August 2024 Midrand

Water law of South Africa
3-4 September 2024 Cape Town

19 August 2024 Bloemfontein

Legal Liability Occupational Health an,

Safety Act (OHSA) East London

8 September 2024

7 October 2024 Polokwane

20-21 August 2024 Bloemfontein
Construction Regulations from a Legalo_11 September 2024 East London
Perspective P

8-9 October 2024 Polokwane

22-23 August 2024 Bloemfontein

Legal Liability Mine Health and Safety
Act (MHSA) Act 29 of 1996 12-13 September 2024 East London

10-11 October 2024 Polokwane

SAICEproj22/03117/25
Credits: 2 ECSA

SAICEstr21/02965/24
Credits: 1 ECSA

SAICEstr21/02964/24
Credits: 1 ECSA

SAICEtr22/03158/25
Credits: 5 ECSA

SAICEwat22/03102/25
Credits: 2 ECSA

SAICEcon23/03295/26
Credits: 1 ECSA

SAICEcon23/03319/26
Credits: 2 ECSA

SAICEcon21/02922/24
Credits: 2 ECSA

Hamish Riddet

Greg Parrott

Greg Parrott

Tom McKune

Adv. Hubert
Thompson

Attorney Cecil Naude

Attorney Cecil Naude

Attorney Cecil Naude

Register:
store.saice.org.za/
courses
cheryl-lee@saice.
org.za

SAICE Training Calendar 2024 (Online)

SAICE Structural Division Introductio

to 3D Concrete Printing "15-16 August 2024

Online
Public Private Partnerships (PPP) Parl7 September —

1 - What does it take to puta PPP 26 November 2024
together? (6 x 2-hour sessions)

Online

4-5 September 2024
Design of Vessels, Tanks and Piping Online

6—7 November 2024

18-19 September 2024
Online
20-21 November 2024

Design of Piping Systems

Multi-Variable Problems in Engineering8—29 August 2024 online
(Analysis, Solution, Control) 30-31 August 2024
21-22 August 2024
Design of Pumping Systems Online
23-24 October 2024
Design of Optimum Electrical Power 28-29 October 2024 Online
Usage (E1)
Engineering Report Writing, 16-17 October 2024 Online
Presentations, Communication
Materials in Engineering De3|gn, 2_3 October 2024 Online
Important Trends and Innovations
Engineering Design as Creativity, ~ 14—15 August 2024 onfine

Innovation and Value Adding 9-10 October 2024

11-12 September 2024
Online
13-14 November 2024

Corrosion, Cracks, Catastrophes

25-26 September 2024
Online
27-28 November 2024

Managing Risk and Legal Liabilities in
Engineering

SAICEEL23/03388/26
Credits: 2 ECSA

SAICEEL22/03166/25
Credits: 1 ECSA

SAIChE 433
Credits: 3 ECSA

SAIChE 434
Credits: 3 ECSA

SAIChE 389
Credits: 2 ECSA

SAIChE 435
Credits: 3 ECSA

SAIChE 390
Credits: 2 ECSA

SAIChE 384
Credits: 2 ECSA

SAIChE 438
Credits: 3 ECSA

SAIChE 381
Credits: 2 ECSA

SAIChE 421
Credits: 2 ECSA

SAIChE 437
Credits: 3 ECSA

Re lwe Lediga

Johan Samuels and
Wynand Dreyer

John Broli

John Broli

John Broli

John Broli

John Broli

John Broli

John Broli

John Broli

John Broli

John Broli

Registerstore.saice.
org.za/webinars
cheryl-lee@saice.
org.za

Register online: www.saice.org.za |

Civil EngineeriAggust 2024

All dates are subjectto change
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SAICE Academ

aining Calendar 2024 (E-learnin

Elementary Accounting for Engineers

6—27 August 2024

Authentic Leaders Development

Program: Module 1 (Leading Self) 8-29 November 2024

Video Editing Online
Photoshop

Probability and Statistical Analysis

Project Management

Financial Planning

Coaching

Mindful Practice

Building Resilience

How to Start a Business

Smartphone Photography

Psychology of Organisations

Data Analytics

ECSA Registration Series #1: Background to Registration

ECSA Registration Series #2: How to Register as a Candidate
ECSA Registration Series #3: Before you get Started

ECSA Registration Series #4: Background to ECSA Registration
ECSA Registration Series #6: Mentorship Online
PV24 Module 1 1 Work Sequence

PV24 Module 1 2 Parties to a Project

PV24 Module 1 3 Contract Documents

PV24 Module 1 4 Project Team

PV24 Module 2 3 Estimating

PV24 Module 2 4 Allowables

PV24 Module 3 1 Certi cates and Measurement

PV24 Module 3 2 Allowables vs Costs

PV24 Module 3 3 Forecasting

PV24 Module 3 4 Contract Reporting

Register online: www.saice.org.za

SAICEEL22/03088/25
Credits: 1 ECSA

SAICEEL21/02926/24
Credits: 1 ECSA

No credits

No credits

Sualca Enterprise
Development | SAICE

Tanya Thompson

David Ramsay

Upskillist

Upskillist

Registercpdonline.

saice.org.za

saice-cpd@sualca.

com

All dates are subjed to change

Registercpdonline.
saice.org.za

https://cpdonline.
saice.org.zal/courses/
authentic-leaders-
developement-
program/

Registercpdonline.
saice.org.za

5\

Civil s

Scan the QR code alongside to access previous engi

of Civil Engineering

EEE SRS SESROSL
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SAICE-PDP / Candidate Academy Training Calendar 202

Getting Acquainted with Basic
Contract Administration and Quality 12-13 November 2024  Online
Control

Getting Acquainted with Basic

. 17-18 October 2024 Online
Stormwater Design

Gett_lng Acquqmted W|th.be|_ng & 7.8 0ctober 2024 Online
Resident Engineer on Pipeline Projects

29-30 August 2024
Getting Acquainted with being a .
Resident Engineer on Roads Proje(:tszﬂ'_25 Orsitvloar Atz | Qe
2-3 December 2024

Getting Acquainted with Estimating,
Costing and Pricing of Construction 16-17 September 2024  Online
Tenders

Getting Acquainted with 18-19 November 2024  Online
Geosynthetics in Soil Reinforcement
Getting Acquainted with Planning,
Scheduling and Programming for
Construction Projects

9-10 October 2024 Online

Getting Acquainted with Road

Construction and Maintenance M= sepilaer 207y Qe

Getting Acquainted with Sewer Design  15-16 August 2024 Online

Getting Ac_q_uamted with Technical 24 September 2024 Online
Report Writing

Getting Acquainted with the
Management and Rehabilitation
Design of Urban Road Pavements
(NEW COURSE)

Getting Acquainted with Water
Reticulation (NEW COURSE)

22-23 October 2024  Online

12-13 September 2024  Online

How to Develop an Infrastructure

Asset Management Plan in 3 Months IOl LT

Pressure Pipeline and Pump Station
Design and Speci cation (2-day
course)

20 & 22 August 2024 Online

Road to Registration for Candidate 5 September 2024
Engineers, Technologists and Online
Technicians 5 November 2024

Road to Registration for Mature

Engineers, Technologists and 15 October 2024 Online
Technicians
Road to Registration for Mentors, 26 November 2024 Online

Supervisors and HR Practitioners

The direct route to registration as
a Construction Project Manager or 15 November 2024 Online
Construction Manager with SACPCMP

Understanding the 6 Stages of the
Project Life Cycle to register as a
Construction Project Manager or
Construction Manager

19-20 September 2024  Online

Understanding the technical
implications of developing and
operating a land Il

3-4 October 2024 Online

In-house courses are available. To arral
For SAICE-hosted Candidate Academy in-house c

CESA-2076-08/2025
Credits: 2 (ECSA)
SACPCMP/CPD/24/169
Credits: 1.6 (SACPCMP)

SAICEEL24/03504/27
Credits: 2

SAICEEL23/03362/26
Credits: 2

Theuns Elo

Andrew Brodie

John Cato

SAICEEL24/03506/27

Credits: 2 Jan Bierman

CESA-2063-05/2025
Credits: 2 (ECSA)
SACPCMP/CPD/24/168
Credits: 1.6 (SACPCMP)

SAICEEL23/03394/26
Credits: 2

SAICEEL23/03286/26
Credits: 2 (ECSA)
SACPCMP/CPD/24/167
Credits: 1.6 (SACPCMP)

CESA-2064-06/2025

Theuns Elo

Edoardo Zannoni

Theuns Elo

Credits: 2 Theuns Elo
CESA-2065-06/2025 i

Credits: 2 Andrew Brodie
SAICEEL22/03151/25

SACPCMP/CPD/23/116 Les Wiggil Register:

Credits: 2 (11 hours) store.saice.org.za/

training-courses

lizelle@saicepdp.org

Credits: TBC Philip du Plessis

SAICEEL24/03517/27
Credits: 2

SAICEcon24/03501/27
Credits: 2 ECSA

Andrew Brodie

Rob Childs

CESA-2066-06/2025

Credits: 2 Dup van Renen

CESA-2067-05/2025

Credits: 1 Allyson Lawless

CESA-2127-02/2026 Allvson Lawless
Credits: 1 Yy
CESA-2105-10/2025 Allvson Lawless
Credits: 1 Y
CESA-2052-12/2024

Credits: 1 U (B

CESA-2084-05/2025

Credits: 2 LA

SAICEEL22/03157/25

Credits: 2 Ken Brom eld

pleasgact: Cheryl-Lee Williams (cheryl-lee @saicezapgon 011 805 5947.
ase contact: Lizélle du Preez (lizelle@saiceprdy) on 011 476 4100 or 072 356 5230.

Register online: www.saice.org.za
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All dates are subjed to change
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