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FROM THE PRESIDENT’S D

2023 presideyutis

Where did this year go? In the space of 10 months, | participated in over 100 S#ig&andever 50 speaking
engagements in the role of SAICE President. It's been a roller coastermftiibivas an amazing experience.

y term as President included invitations by industry
M partners, political parties and media to participate in
panel discussions or speak at their events, live radio
and TV interviews, as well as at national and provincial depart-
mental sessions.
My focus has always been a topic that is close to my heart,
namely the current condition of our infrastructure and the
relevance of the civil engineering professional to capacitate the

My focus has always been a topic that is close
to my heart, namely the current condition of
our infrastructure and the relevance of the

civil engineering professional to capacitate the
public sector and improve service delivery, as

public sector and improve service delivery, as well as mentorship well as mentorship of young graduates.

of young graduates.

During the year | also visited several of our branches and divi
sions, giving me the opportunity to connect with our young mem
bers. Their determination and savvy are a testament to SAICE’s
service offering and the quality of our tertiary institutions.

Along the way, | met with our committed volunteers. | felt
more connected than ever with the SAICE “family” and was so
impressed with how we, as an institution, integrate so comfort-
ably into the global civil engineering “village”.

| visited several tertiary institutions and engaged with the

articles had to resonate personally with my values and goals. The
key is to keep it concise, memorable, and aligned with my desire
to consistently deliver exceptional workmanship in all my profes-
sional and personal endeavours.

MEGA WHERE ARE WE NOW?

A year ago, when | presented my “Make Engineering Great Again”
(MEGA) address | undertook to do two things aimed at enhancing
the relevance of civil engineering professionals in the public sector:

faculty HODs, lecturers, student chapters and the students. One 1. To use the Infrastructure Report Card (IRC) as leverage to

thing | always tell students when | am addressing them is that |
am proud of them all for choosing civil engineering as a career.
| also emphasise the importance of pushing boundaries and
becoming the future decision makers of the nation.

| am passionatabout making a positive impact on our
young students, graduates and professionals in SAICE. The
thing I enjoyed the most as the SAICE president was filling
a mentoring and career development role, which | hope has
inspired others.

MY MANTRA

| was recently asked what mantra or personal philosophy I live my policy making matters.

life by. To be quite honest, | am not a particularly philosophical
person, but if | had to say something it would be, “life is about
good workmanship”.

Being the SAICE president has necessitated that | draft a
thought-provoking piece each month for our magazine. This un-
doubtedly required a level of philosophical thinking, which was

quite a challenge for me. When thinking about my mantra, these mentorship.

| believe we have made headway with our offers to assist with the
recruitment of senior engineering practitioners to strengtioapaocey

for the rollout of new and maintenance of existing infrastructure and t
provide that all important in-house mentorship and career detelopm
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target decision makers, highlighting the relevance and the
role of senior civil engineering professionals in the provision
and maintenance of infrastructure and, more importantly,
in the mentorship of young graduates towards professional
registration.

2. To reinforce SAICE’s relevance as the
go-to place for decision makers,
the public and media, for advice,
consultation, commentary and
opinion on civil infrastrue
ture, service provision and

On the first count, | believe

we made a significant impact.
I met with many public service
organisations, focusing primarily on
assistance from SAICE with
engineering capacity and
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| remain eterna”y optimistic that the government gigi¢ bulletins into SAICE'’s strategy. This will ensure that our goal

of remaining relevant is achieved.

rise above the current poor levels of professionalisation,
lack of capacitation, incompetence and corruptiomliGHLIGHTS AND ACKNOWLEDGEMENTS

: : : T were three highlights for me this year which | would like to
the pUb“C sector and’ together Wlth the pnvate Seréjﬁfiabn. First, | was honoured to be invited to theinch of the

do what is necessary to rectify our infrastruCtigt@sAICE Future Leaders PanelSecond, | was honoured to
represent SAICE at the recent " World Engineers Convention
In every one of these meetings there was an awareness of th@ Prague. Third, was my nomination for the ABSA Achiever
issues which negatively impact infrastructure service delivery. Awards 2023 in the Professional Excellence Category and making
There was also a willingness to participate in the SAICE PDP it to the finals. | didn’t win, but getting that far was a huge recog-
offering. SAICE PDP has followed up and graduates have been nition of my work as a volunteer for SAICE and my commitment
assigned mentors and enrolled in the road to registration to the civil engineering profession.
courses. I would like to acknowledge a few people, particularly my wife
| believe we have made headway with our offers to assist with Helen for being with me the whole way on the journey. | also re
the recruitment of senior engineering practitioners to strengthen ceived incredible support this year from the SAICE National Office
their capacity for the rollout of new and maintenance of existing staff, especially Sekadi, Nthabeleng, Tom, Danielle and Sibongile.

infrastructure and to provide that all important in-house mentor- I wish Andrew Clothier all the very best with his term as the
ship and career development. Time will tell. 2024 SAICE President.
| remain eternally optimistic that the government will rise Finally,I would like to take this opportunity to wish all of

above the current poor levels of professionalisation, lack of ca- our SAICE members a happy festive season and a healthy and
pacitation, incompetence and corruption in the public sector and, prosperous 2024.
together with the private sector, do what is necessary to rectify
On the second count, the SAICE Executive Board recently _
approved the establishment of a working group tasked with SOULE Presdeni oz
. L stevenharrykaplan@gmail.com
embedding the research and publication of future IRCs and deep
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t brings me great joy to wish our SAICE

SAICE’'S ROLE

members a merry and safe festive season.SAICE’s Infrastructure Report Card (IRC)

May the joy that comes with this season
renew your vigour, hopes and dreams.

However, as we enter 2024, we must
turn our attention to the state of our
infrastructure. It was disheartening
to learn that nearly 71 000 containers
are stranded off the coast of the Port of
Durban, waiting to be offloaded, with
Transnet only expecting the backlog to be
cleared by the end of February 20Z4e
Transnet CEO has saidhat this backlog
is the result of a damaging combination of
insufficient maintenance and inadequate
investment in infrastructure which has
resulted in cargo being handled by “old
equipment” that is not able to withstand
the weather.

The construction mafia has also
received a great deal of press recently, and
now seems to have infiltrated the mining
industry. These groups have been accused
of stalling projects across the country,
extorting money from contractors, intimi
dating workers and kidnapping individuals
and,according to Kganki Matabane,

CEO of the Black Business Council, have
cost South Africa over R60 billion in un
spent budget designated for infrastructure
projects. President Cyril Ramaphosa’s
recent directive to deploy over 800 soldiers
to construction and mining sites signifies
the gravity of this issue, but its execution
and impact remain uncertain.

These challenges, including rampant
crime, threaten not only infrastructure
but also the exodus of our engineering
talent. Addressing this is crucial given
South Africa’s skills shortage and difficul-
ties importing needed skills.

The decline in South Africa’s Global
Talent Competitiveness Index ranking
— dropping from 5%' in 2013 to 68 out
of 134 countries in 2023 — reflects our
struggle to attract and retain global talent.
Issues such as lack of employability due to
a weak pool of vocational and technical
skills (ranked at 131/134), personal safety
(115/134) and labour-employer coopera
tion (124/134) are hindering our progress
in crucial infrastructure projects.
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assesses each infrastructure sector (water,

sanitation, roads, railways, harbours,
etc.) and provides a grading based on
its current state. In 2022 South Africa’s
infrastructure was given an overall rating
of D, the lowest grade ever recorded.
Infrastructure and its maintenance
underpin our quality of life and economic
development. If infrastructure and the
operation and maintenance thereof is
inadequate it will impede social and
economic growth in South Africa — some-
thing that is currently reflected in the rate
of unemployment and inequality indexes.
As a learned society, one of SAICE’s

CEO’'S CORN

Sekadi Phayane-Shakhane |
Chief Executive
SAIC

Civil engineering has and continues to
play a vital role in society and as SAICE
we are conscious of the need to repurpose
our value proposition using a transforma-
tive approach to serve society in the way
we are meant to.

We need to take the IRC forward
and create a roadmap for sustainable
infrastructure solutions for South Africa,
but this is not something that can be
achieved by SAICE alone. We are there-

key roles has been to be a strategic advisorfore partnering with various stakeholders

to government and society. It has never

been more imperative for us to act as a

collective for the good of our country and

continent to:

Q Assist the public sector to address
blockages impeding service delivery,
both technical and governance related.

Q Continue to work with universities
to ensure a high standard of civil
engineering education, including the
development of top-class publications.

Q Continue with tailor-made training

solutions to advance the civil engi-

neering industry.

Review policy in collaboration with

stakeholders and be the mouthpiece/

advocate for those who cannot speak
up.

Q Promote ethics within the civil engi-
neering industry and ensure that, as
professionals, we abide by our code of
conduct and operate ethically within
our project environments.

Q Promote inclusivity and diversity
within our industry and advocate for
the inclusion and retention of women
in engineering.

Q Embrace the ever-changing dynamic
of an engineering industry with an
influx of young, talented, creative
engineering professionals with no
mentors to provide guidance (60%
of SAICE’s membership is currently
under the age of 36).

fle]

and trusted government institutions (e.g.
CSIR, ISA, AG-SA) to identify the best
approach to addressing the infrastructure
provision and maintenance challenges
facing South Africa and building a
stronger economy in a collaborative and
sustainable manner.

REFLECTIONS

| believe this festive period will allow us
all time to reflect, particularly on those
who have dedicated their lives to the
profession and whose lives haves touched,
inspired and promoted the professionals
within SAICE. Johan de Koker's recent
passing is a loss felt by many within
SAICE, and he will be remembered and
honoured for his unwavering commit-
ment to the Institution and its members. |
will miss you Johan.

| also would like to thank and recog-
nise 2023 SAICE President Steven Kaplan
for his dedicated leadership, mentorship
and foresight. We recently inaugurated
our 2024 President, Andrew Clothier,
and | look forward to supporting him
in his vision for 2024, and our shared
vision of enhancing the civil engineering
profession.

We, as engineering practitioners,
must lead the charge in safeguarding our
country’s future. Our dedication to public
infrastructure is pivotal in securing a pros
perous legacy for generations to conid.
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» Mukona’s extensive fleet of drilling equipment comprises just over 50 rigs to provide a
comprehensive range of specialised services
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Having truly built his career from the ground up, Solly Phalanndwa (Pr Eng)emmebcareer trajectory steeped
in hands-on expertise and a relentless pursuit of excellence. With a 2tHyesy in the civil engineering
sector, Solly’s experience stands as a cornerstone behind the estatiliahd success of the Mukona Group,
where his role as Managing Director showcases a lifetime of induséweawnts.

lly’s story is a testament to resilience,
etermination, and the unwavering pur-
uit of one’s dreams. His journey began in
1994 with a vision to pursue a BSc in Computer
Science at the University of the North. However,
financial limitations diverted his path after just
a year, leading him on an unexpected but trans- |~
formative journey.

where he has served as Secretary (2016-2017) and
Chair (2018-2019).

BUILDING MUKONA
The Mukona Group's first division, Mukona
Consulting Engineers, opened its doors in June 2017
as a general civil and geotechnical engineering con
sulting firm. Today the Mukona Group is split into
In a surprising turn of events, getting lost on three key divisions: Mukona Consulting Engineers,
his way to apply for a job as a lab technician at ; Mukona Geotechnics, and Mukona In Situ.
a pharmaceutical company, Firmenich, landed Solly Phalanndwa, Managing The Mukona Group is an accredited Level
Solly at Franki Africa (now Keller Geotechnics), Director of Mukona Group 1 B-BBEE company boasting a broad range of
where his career took root in 1996. His initial in-house technical skills which include registered
role with Franki involved general labour and some administrative professional engineers, geologists and natural scientists. The
work on site, marking the humble beginnings of his ascent. consulting and geotechnical divisions are also ISO 9001:2015 ac
Determined to continue his education, and with sponsorship credited and in the process of obtaining 45001:2018 certification.
from his employer, Solly enrolled for a National Diploma in Civil
Engineering at Vaal Technikon for one semester, later transferring toMukona Consulting Engineers

Technikon Witwatersrand to complete his studies. The consulting side of the business has its roots in the comisani
The transition from labourer to contracts engineer and later tial foundations and is registered with Consulting Engineers South
design engineer was not merely a professional progression but Africa. The business offers a wide range of cost-effective civil,-struc
rather a decision to become a tool maker rather than a tool user.  tural and geotechnical consulting services to consulting engineers
Solly enrolled for a BSc in Civil Engineering at the University of contractors, mines, as well as private and public companies using
the Witwatersrand, where he was exempt from completing his state-of-the-art software, including Plaxis 2D, Plaxis 3D, MIDAS 3D

first year of studies due to his excellent performance at Technikon GTNX, gINT, DatGEL, and LPile for lateral pile analysis.
Witwatersrand. “It was a challenge going straight into second year,
but | completed my degree on time and began my career as a desig”Vlukona Geotechnics

engineer,” recalls Solly. Geotechnical engineering has always been Mukona'’s core business,
From 2005 to 2010 Solly worked for Franki as a design engineer,and in November 2018 the Group launched Mukona Geotechnics,

where he contributed to significant projects including designing which provides specialised geotechnical services to a range-of cus

lateral support for sections of the Gautrain rail link as well as tomers in the mining and civil engineering industries.

geotechnical investigations and designing piled foundationstfer t Home to around 90% of the Mukona Group’s staff comple-

Alexander Forbes building in Sandton. This laid the groundwork ment, Mukona Geotechnics performs site investigations,
for his expertise in the field, and his experience working on site as a geotechnical drilling, installation of pile foundations and latera
general labourer gave him a good grounding to inform his designs. support, ground improvements, and construction supervision for
His journey continued through significant roles at Eskom and geotechnical engineering projects.
Arup as a Geotechnics Lead for Africa, accumulating invalu- The division also owns its own fleet of drilling equipment, com
able experience and expertise in geotechnics. However, Solly’s prising just over 50 rigs, including rotary drill rigs, percussionldril
entrepreneurial spirit beckoned, leading him to establish Mukona,rigs, piling rigs, pile driving rigs for solar post foundations, latera
a venture that began with a handful of employees and now standssupport rigs, and cone penetration testing (CPTu) testing rigs.
as a beacon of growth, housing just under 200 personnel.
Since then, Solly has also been involved in various academic Mukona In Situ
institutions as a moderator and an external examiner and is In 2019 Mukona in Situ was established in partnership with UK-
a long-standing member of the SAICE Geotechnical Division based InSitu Site Investigation Company. The division specialises
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Mukona has an extensive fleet
of geotechnical equipment

in the use of CPTu techniques, seismic testing, pressuremeter

One of Mukona'’s rigs during
the installation of inclinometers

compared to conventional methods. It operates without the need for

testing, electric vane shear testing, MOSTAP sampling, installationwater and achieves a 100% core recovery rate. Mukona anticipates

of inclinometers, vibrating wire piezometers and Marchetti dilato

meter testing (DMT) to characterise the in-situ state of the ground.

The Mukona In Situ management team has many years of

the arrival of its new sonic drilling rig by late 2023 or early 2024,
poised to offer this advanced service to clients in the upcoming year.
Mukona’s commitment to knowledge sharing extends beyond its

experience in all aspects of CPT and, combined with highly trainedmmediate workforce. In 2020, the Mukona Group sponsored three

and skilled field staff and high-quality, cutting-edge technodagi

international experts to conduct an in-situ testing course at three

and equipment, the division is able to provide accurate and reliableprominent South African universities. Due to the overwhelming

ground investigation data. Mukona In Situ also owns seven CPTu

industry interest, Solly is gearing up for an extensive multi-day eurs

rigs which range from small to large, putting it ahead of the pack inin 2024, focused on critical testing methodologies such as CPTu

terms of capacity and resources in Southern Africa.

The division works extensively in the mining and civil
engineering industry, providing specialised testing services for
many of South Africa’s large mining and consulting engineering

and DMT testing, alongside in-situ monitoring instruments such as
inclinometers, extensometers and vibrating wire piezometers.

“Our goal is to ensure comprehensive understanding of industry
systems and testing methodologies while disseminating the latest

companies. It has also worked on a variety of projects in Southerrknowledge and skills,” remarks Solly. He emphasises that South

Africa, East Africa, the Middle East and Europe.

Turnkey solutions

What sets the Mukona Group apart is its ability to offer complete
geotechnical turnkey solutions through its various divisions.
Through the strategic alliance of its three divisions, the Group offers
“cradle to grave” solutions for small to large projects, specialising i
development planning and project management, project appraisal
and feasibility studies, project definition, scope and briefingtremt
administration as well as engineering works site supervision.

“We are not just the investigators, but also the designers and
the contractors, so we know the end product and how it will
perform in the ground. By providing a turnkey offering, Mukona
can offer the most suitable and cost-effective solutions for our
client,” explains Solly.

INDUSTRY LEADERS

Solly’s values are based on technology transfer, mentorship,
delivery of exceptional quality and sustainable solutions in geo-
technical engineering. His global experience has only reinforced
his belief in the exceptional potential of South Africa, and he is

Africa possesses the expertise and technology required to match
global standards and aims to address the misconception that overseas
skills are necessary for certain tasks. Mukona is determined to-show
case the abundance of local talent and resources available to execute
work at an exceptional level within the mining industry and beyond.

SERVING OTHERS

The ethos of Mukona revolves around practicality and service.
Solly’s firsthand experience as a labourer informs his leadership,
ensuring the company meets the needs of its employees and com-
munity. His vision extends beyond mere employment: “Being an
employer isn’'t about being the boss, it is about serving, contrib-
uting, and empowering others.”

Mukona’s trajectory embodies not just growth but a commitment
to excellence and ethical practices. Solly’s steadfast refusalto suc
cumb to bribery or corruption has set a precedent for integrity within
the industry. He advocates for a better South Africa, emphasising the
importance of saying no to corruption to drive positive change.

He concludes: “We have the necessary knowledge, skills and
resources. If we can eliminate crime and corruption and share
skills, we have everything we need to grow this country into a

dedicated to expanding the nation’s knowledge base and ensurindpetter home for everyone.”

Mukona remains at the forefront of technological advancements.
Following the Brumadinho tailings dam disaster in Brazil and
the subsequent implementation of the Global Industry Standard on
Tailings Management, Mukona has made a significant investment
in sonic drilling equipment. This cutting-edge drilling technolpg
boasts enhanced speed, safety, and superior sampling capabilities
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A holiday treat ferkasirwvinner
WP:‘:'"

end gift when he won SAICE’s Know Your Sector Competition.
Rien is a passionate transportation engineer who enjoys the

teamwork of effectively planned transportation projects as well as the
incorporation of innovative transport solutions. Having starteid h
career in 2013, he has been involved in numerous transportation plan-
ning and traffic engineering projects, including traffic impact sies
non-motorised transport planning, urban transport projects, capg
analyses, traffic signal designs and phasing of signal systems. He cur-
rently works at HHO Consulting Engineers in Cape Town as a Senior
Transport Engineer.

Rien’s main interest lies in transportation and the effective plagnin
and innovation of intelligent transport systems. “Transportatiplays a
very big role in the built environment. Not only does it provide a means
of travel, but also provides the industry with all their respective néeds,
he notes.

Rien, who loves spending time with his family and exploring nature
through hiking, cycling or other activities in his free time, plans to use
his R10 000 prize money to surprise his wife and three children with a
well-deserved summer holidayd

Ren Hordijk received an unexpected, but very welcome, early yea

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

Q1: Technocad Q4: Rainbow Reservoirs Q7: AECOM SA
Which Technocad Civil Engineering What are the walls and roof of Rainbow For over how many years has AECOM been
software would you use if you needed to  Reservoirs premium water storage tanks  providing their Africa-based clients with
produce a 3D model of a sewer reticula-  made from? cost consultancy advice?
gﬂgnecir':i)fs%t’ complete with a schedule of Q5: Mukona Geotechnics Q8: Rocbholt Technologies

' Which in-situ test does Mukona offer to GEWI® and DYWIDAG® are registered
Q2: Central University of Technology measure cohesion and friction angle? trademarks of Rocbolt Technologies and

The CiviLab@CUT was initially set up to a joint venture between DS| Underground
and Jennmar. What is the difference in
the minimum ultimate load of a 32 mm

;?YWIDAG 950 bar and that of a GEWI 500

Q6: Stellenbosch University
E—— Department of Civil Engineering

Q3: Zutari For queries regarding a Master of

At Zutari we connect differently, we work  Engineering [Research] in Civil Engineering
smarter, and we stay

Stellenbosch University, who do you contact? 5 mm bar?

TO ENTERCIick on the link to submit your CLICK PS:Advertisers who wish to capitalise on the reader
answers (submissions, one per reader, will be [Mgl==N] attention here by including their marketing messages into
collected until15 January 2023 whereafter the ENTER our monthly Fun Quiz should please contact Barbara Spence

winner will be announced from a random draw). | Elgl= Qﬂ (barbara@avenue.co.za / 011 463 7940 / 082 881 3454).
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LETTER FROM THE EDITOR

Looking towards a brighter tomorrow

2023 has been a challenging year in many respects, but as the year draws to a close and we look towards 2024

there are some things to be optimistic about.

s we emerged from the Covid-19 lockdown period, 2023
A presented many challenges to individuals and businesses

alike. Climbing interest rates, record-high levels of
loadshedding, soaring fuel prices, political instability and high
unemployment rates are just some of the many difficulties South
Africans have been presented with. However, speaking at the
2023 SAPPMA AGM, renowned economist Dr Roelof Botha high-
lighted some positive economic indicators as we end off the year.

According to Botha, the medium- and long-term economic in-
dicators are looking substantially better than they did a year ago.
He believes we should see a substantial amount of construction
activity taking place over the next few years in South Africa, both
in the infrastructure and residential sectors. Notably, employ-
ment in the construction sector is on the rise and has recovered
to levels last seen in 2019. Hardware retail sales are also up.

Redefine Properties, one of South Africa’s leading real estate
investment trusts, is reporting a complete recovery in occupancy
rates in all sectors except office space — a global phenomenon not
unique to South Africa. As a result, we are seeing offices being
converted into residential and commercial spaces.

Botha further reported that during the Covid-19 pandemic,
global freight costs increased by 700% over a two-year period.
With 80% of the globe’s trade level goods being shipped via the
ocean, this, together with rising oil prices, drove inflation across
the world. While we certainly felt the brunt of this in South Africa,
several European countries experienced inflation rates of above
10%. Positively, as the cost of global freight shipping has decreased,
median global inflation rates have declined, as has the oil price.

Furthermore, Botha believes that South Africa has reached
the top of the current interest rate hike cycle, with rates likely to
hold steady or decline in the coming months. He is confident that
lower interest rates will promote economic growth and recovery.

We are also seeing an increase in capital formation and a
decrease in the number of company liquidations to a multi-year
low. Botha noted that between 1 June 2023 and 30 September 2023
the Rand was the strongest performing currency against the dollar.
The Rand is also one of the 20 most traded currencies in the world.

Private sector capital expenditure increased by 29% for the 12
months ending 30 June 2023, most of it on plant and machinery.
Linked to this, Botha is optimistic about the future based on
government’s current policies, which place a significant emphasis
on the private sector and public private partnerships.

While South Africa still has many challenges to overcome, there is certainly some good news
to take with us into 2024. It is very encouraging to see an increase in construction sector
employment, as the industry holds enormous potential to create jobs, particularly for

those unskilled and semi-skilled labourers often overlooked by other industries.

Civil Engineering December 2023

South Africa has also been forced to fast-track its renewable
energy transition, which poses good opportunities for the job
market, based on global figures showing a significant increase in
global employment in the renewables sector.

Average manufacturing sales have reached a new all-time
record. We have seen full recovery in the wholesale sector and a
near complete recovery of tourist arrivals. Furthermore, capital
formation in both the public and private sector as a percentage
of GPD has turned a corner and is on the rise. Most surprising,
total disposal household income reached a record high in Q2 and
should remain relatively stable.

Imports of machinery and equipment have reached R370
billion, marking record highs. “That is a clear sign of an economy
that is growing, and this is one of the strongest growth drivers
going into 2024 and 2025," said Botha. Even more encouraging,
total employment in Q3 recovered to higher than it was before
the Covid-19 pandemic.

LOOKING TO THE FUTURE

While South Africa still has many challenges to overcome, there
is certainly some good news to take with us into 2024. It is very
encouraging to see an increase in construction sector employ-
ment, as the industry holds enormous potential to create jobs,
particularly for those unskilled and semi-skilled labourers often
overlooked by other industries.

I am hopefully that the public and private sectors can build
and maintain momentum to improve the country’s infrastructure
and grow the construction and engineering sector to become an
even more significant employer within the next few years.

As the year draws to a close, take time to celebrate the ac-
complishments of the past year and the remarkable resilience and
adaptability the sector has shown. May you have a restorative and
happy festive season and a prosperous new year ahead.

Thank you for your dedication, passion, and unwavering
commitment to shaping a brighter tomorrow for South Africa.
Together as engineering professionals you have the power to build
dreams and turn them into reality.

Danielle Petterson

Editor
Civil Engineering
danielle@saice.org.za
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ETHICS

Encouraging ethical practices ¢
behaviour among students and

Takalani Netshipale
Chairperson

SAICE Ethics Committee
ethics@saice.org.za

Stewart Gibson Pr Eng
Member
SAICE Ethics Committee

e previous article authored by the

SAICE Ethics committee, published

in the September 2023 issuef
Civil EngineerindVol.31, No.8), shared
the insights from gained from the ethics
webinar held in June titled “How can
SAICE members support the co-creation
of an ethical culture in our construction
and civil engineering industry?” During
this webinar, panellists shared their views
and perspectives, incorporating valuable
insights from attending participants.

The feedback received from engi-
neering professionals spanning various
generations served as a catalyst for the
Ethics Committee to obtain additional

feedback to help foster an ethical culture
within the SAICE community.

The webinar participants were given a
list of values and asked to select five that
they viewed as important to associate
with SAICE as an ethical organisation.
The top five were integrity, accountability,
sustainability, responsibility and honesty.
After the webinar, the same questionnaire
was shared with SAICE’s approximately
15 500 registered members, garnering a
total of 380 responses.

Q Conversely, there exists a significant
gap in response rates from students
and recent graduates, with a notably
lower participation level, accounting
for 2.3% and 3.1% of the webinar
attendees, and 1.7% and 3.3% of the
wider SAICE respondents.

Taking a closer look at which values

were selected as the top five key values

considered important to ensure SAICE
members co-create an ethical culture
within SAICE, the same trend was also
identified between the responses from the

COMPARISON OF RESPONSE@mebinar attendees and the wider SAICE

It is interesting to contrast the results of
the webinar poll with the expanded re-
sponses. A consistent pattern in the pro-

fessional level of the respondents emerged,

as illustrated in Figure 1, revealing the

following notable trends:

Q A substantial proportion of engineers
in the industry are experienced,
registered professionals who have
maintained their registration with
their respective professional bodies for
an extended period, constituting 46.7%
of the webinar attendees and 53.6% of
the broader SAICE respondents.

audience, as illustrated in Figure 2. The
top five values, ranked from most to least
applicable, are shown in Table 1.

The correlation of values is signifi-
cantly similar, with four out of five of the
top values being the same. There are
very small variations in the percentage
between the top two values across both
cohorts, namely integrity and account-
ability. Honesty and responsibility
appeared in both cohorts, but with a
significantly higher percentage in the
webinar attendees, where honesty scored
nearly 20% lower among the wider SAICE

Webinar attendees (60 responses)

W Experienced professional (more than 10 years experience posategist
Professional (0-10 years experience post registration)

Wider SAICE audience (384 responses

B Recent graduate
M Not registered

M Student
M Retired

W Candidate

Figure 1 Distribution of responses based on work experience
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Table 1 The ve most important ethical
values, as voted by webinar attendees
and the wider SAICE audience

Webinar Wider SAICE
attendees audience

1 Integrity Accountability
(79.9%) (80%)

2 Accountability Integrity
(77.3%) (78.3%)

3 Honesty Sustainability
(57.7%) (43.3%)

4 Responsibility Responsibility
(47.4%) (41.7%)

5 Excellence Honesty
(34.8%) (38.3%)

cohort. It was interesting to see that excel-
lence (scoring fifth in the webinar cohort)
is replaced by sustainability in the wider
SAICE cohort, where it scores the third
highest. All of these top values feature
very prominently in the ECSA Code of
Conduct and the SAICE Code of Ethics.

Notably, several values received few
or even no votes. One SAICE member
who participated in the questionnaire,
Masande Dudula, queried the reason for
the low number of votes received by some
of the values, including social justice,
especially considering the current promi-
nence of social justice issues in South
Africa. Dudula questioned whether this
outcome signifies a need to draw attention
to social justice initiatives within the civil
engineering industry and to highlight the
potential impact of values such as local
relevance and partnerships in engineering
practice, to draw attention to a wide range
of issues across the industry.

Considering the data presented in
both figures, and taking into account

Civil Engineeribgcember 2023

the demographics of student and recent
graduate participants, Dudula emphasised
the need to explore a broader range of ini
tiatives, such as strategic ethics meetings,
ethics training sessions, and tertiary ethics

The Graduate Attribute we effectively
address in the presentation to students is
GA 10, which has a range statement that
reads: “Evidence includes case studies typ-
ical of engineering practice situations in

events, to engage younger SAICE memberswhich the graduate is likely to participate.

specifically those under the age of 35 and
representing various divisions. This initia

tive aims to encourage and enhance their
active participation in the revitalisation of

the ethical culture within SAICE.

Ethics and the professional responsibility
of a (level) and the contextual knowledge
specified in the range statement of GA 7 is
generally applicable here.” Over and above
GA 10, there is also an element that is tied
to ethics and professional responsibility,

ETHICS AS A GRADUATE AT TRhBh)i§ the impact of engineering activi-

The Engineering Council of South Africa
(ECSA) requires all engineering students
to be assessed in terms of eleven graduate
attributes in order to obtain engineering
degrees or diplomas. Several of these
graduate attributes, in particular Graduate
Attributes (GA) 10 and 7, are related to
ethical concerns.

Two of the graduate attributes that
underpin the importance of ethics among
young engineers are outlined below:

Q GA 7 Impact of engineering activity:
Demonstrate critical awareness of the
impact of engineering activity on the so
cial, industrial and physical environment.

Q GA 10 Engineering professionalism:
Demonstrate critical awareness of the
need to act professionally and ethically
to exercise judgment and take responsi
bility within your limits of competence.

To strengthen our commitment to em-

phasising the importance of ethical con-

duct, the SAICE Ethics Committee has
delivered ethics webinars to students to
educate them on various facets of ethics,
including its practical implementation as

a student, as well as distinctions between

ethics and codes of conduct set forth by

different professional organisations.

ties and their sustainability.

GA 7's range statement states, “The
combination of social, workplace (indus
trial) and physical environmental factors
must be appropriate to the sub-discipline
or other designation of the qualification.”
For GA 7 to be complied with, students
are required to comprehend the role of en-
gineering in society and identify issues in
engineering practice in the sub-disciplines
health, safety and environmental protec-
tion; risk assessment and management
and the impacts of engineering activity;
economic, social, cultural, environmental
and sustainability.

The marking rubric in Table 2 outlines
what students are expected to demon-
strate relative to GA10.

ETHICS INPUT FOR
ENGINEERING STUDENTS
Over the years, the SAICE Ethics
Committee has been approached to pre-
sent professional and ethical engineering
responsibilities relating to GA7 and GA10
to several universities. These presenta
tions were spearheaded by Greg Skeen,
the former Chairperson of the SAICE
Ethics Committee. During the Covid-19
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Table 2 Marking rubric for Graduate Attribute 10

Focus areas Indicators

Behaviour and responsibility: Ability to exhibit appropriate
behaviour and assume responsibility for own actions.

ECSA Code of Conduct regarding ethics and professionalism:
Awareness and understanding of the ECSA Code of Conduct
and the Professional Engineering Act, and the primary role of the
engineering practitioner to protect the public and the public
interest.

Professionalism

Workplace Health and Safe ActAwareness of the importance
of, and demonstration of the principles of personal and workplace
health and safety.

Proper use of others’ work:Ability to recognise, understand
and apply proper ethical use of intellectual property, copyrighted
materials, and research.

pandemic, these in-person sessions transi elaborated on examples of professional
tioned to webinar presentations. responsibilities, emphasising their
During the most recent webinar, pivotal role in safeguarding public safety
presented to the Central University of and ensuring technical compliance.
Technology, Takalani Netshipale, the He delved into the obligations of
new Chairperson of the SAICE Ethics registered professionals, including
Committee, addressed the types of sup-  their duty to uphold the dignity, status,
port offered by the Committee, the nature and reputation of their profession.
of the engineering profession, and dis- Together With Tom McKune, SAICE’s
sected the ECSA Code of Conduct (which Head of Training, Gibson then led an
primarily comprises a set of regulations)  exploration of three scenarios, unpacking
and the SAICE Code of Ethics (which the issues at hand and engaging in
focuses more on upholding integrity and  deliberate, insightful discussions with
safeguarding the community’s wellbeing). the students.
Subsequently, Stewart Gibson, Incorporating a youthful viewpoint
a retired professional engineer, into the webinar series, Msawenkosi

AN ETHICS MOMENT

The following is a ctitious account of a failure during construction. It is
based on several di erent incidents which may or may not have taken

place. It is, however, a warning of the type of situations in which good

engineering personnel may nd themselves landed with an ethics

on to the site and started i
worked on developing the

Mkhize shared his journey in learning
to apply ethics effectively as a recent
graduate and highlighted its underlying
significance to professional conduct.

He also recited the SAICE Credo of

the African Engineer, emphasising its
relevance for recent graduates, thereby
paving the way for Gibson to offer ad
ditional insights into ethics and contrast
ethical compliance with examples of
unethical behaviour. Gibson also pro
vided valuable insights into the factors
that contributed to several South African
engineering disasters.

In this, the SAICE Ethics Committee
collaboratively delivered a purpose-
driven training session with the potential
to be offered repeatedly during the year.

In closing, SAICE has intensified its
endeavours to ensure that no student
is left behind in shaping the future of
SAICE. The SAICE Ethics Committee
has also actively extended invitations to
younger members to assume leadership
roles, exemplified by the appointment
of Netshipale as the SAICE Ethics
Chairperson and the initiation of tertiary
ethics training sessions. Furthermore,
the committee has encouraged all SAICE
members to actively contribute their ideas
and efforts in the collective endeavour to
build a SAICE that future generations can
take pride in.O0

the necessary local labour. The temporary support subcontractor moved

nstalling the sca olding while the site agent
programme for the construction of the

permanent works as well as checking out the local concrete supplier.

challengeTake time to discuss the details of what occurred with a Work started on the construction of the reinforced concrete abutments
colleague or a friend and look for key points where ethical decisions werand he checked on the sca olding erection team daily to ensure that they
made — or not made — and see how this a ects the outcomes. Draw yourremained on schedule for their completion date.

conclusions about how you intend to approach ethical challenges and set On the day that the sca olding team completed the support structure,
in place strategies that will make it easier to ensure you avoid risks. the construction team immediately started erecting the shuttering on top
Scenario of the sca olding supports. Work progressed well and soon it was time

. . o : to start pouring concrete. Then disaster struck. The sca olding s&uctur
A candidate technologist who graduated three years prior joined his
. . . suddenly collapsed and the formwork and recently poured concrete were
new employer, a contracting company, that sent him, as the site agent,

. . . s deposited in the river. Several of the workmen also fell and some were
to a construction project for a new road bridge over a river in a remote

. . . . seriously injured. Our site agent was faced with a collapsed structure,
mountainous part of the country. This would complement his previous

. . . o several seriously injured members of his workforce and an ecological
design experience and was a great opportunity to take responsibility for . . . .
. . . h . ) disaster of sca olding, formwork and recently poured concrete in the river.
a project which would help him develop experience in construction and . .
e ) - ) . He was left pondering the extent to which he would be held
respond to Outcome 4 in his upcoming application for ECSA registration.

. . ) ) responsible and had to face the following questions:
Before leaving head o ce, his area manager briefed him on the . .
. S A ) . @ Who was responsible for the design and safety of the temporary works?
construction principles to be applied. The process would involve erecting

. . . 2 Who should have checked and approved the completed temporary works?
sca olding in the river to support temporary beams which in turn would P P porary

support the shuttering for the single-span reinforced concrete deek. T Answer
supply and erection of the sca olding and the temporary beams had Find the answer opage 50.
already been subcontracted to a local company that was experienced in this
work.

Our new site agent was on site for the start of the project and worked
with his foremen and in-house site personnel to set up camp and recruit

SAICE members, submit your feedback on the et faz§gik}
and stand a chance to attend the upcoming 2024 [0S
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GEOTECHNICAL ENGINEERING

Overcoming challenging geotechnical
conditions on the Polihali Western Access Road

The Lesotho Highlands Development Authority (LHDA) undertook
the construction of the 54.3 km Polihali Western Access Road (PWAR)
to facilitate access to the Polihali Dam development site and tunnel

T

Patrick Beales PrEng

Associate Director Ground Engineering
AECOM SA

patrick.beales@aecom.com

Jacques Naude

Associate Director Construction and Management
AECOM SA

jacques.naude@aecom.com

Donovan Jackson

Design Engineer

Reinforced Earth South Africa
Donovan)@recosa.co.za

he Maloti Mountain range imposes
a variety of civil and geotechnical
issues because of the variable

construction. Part of this challenge was to move tons of construction

equipment and a tunnel boring machine (TBM) across narrow, winding,

steep mountains typical of the Maloti Mountain range in Lesotho.

geology and extreme weather conditions,
and all who have worked in Lesotho can
bear testament to the challenges experi-
enced in this mountainous environment.
This article will focus on a 500 m section
of the road that forms part of the Polihali
East section of the project (chainage km
49+000 to km 49+500).

The objective of this specific sec-
tion was to traverse an existing ravine
by constructing a curved, 16 m high,
retained mechanically stabilised earth

(MSE) embankment that traverses into a
stabilised reinforced hybrid MSE embank-
ment. Construction involved widening the
existing road to provide future access to
the Polihali Dam and Tunnel construction
works.

PROJECT DESCRIPTION

The LHDA is undertaking the implemen-
tation of Phase 2 of the Lesotho Highlands
Water Project (LHWP2), which involves
the construction of the Polihali Dam and

Figure 1 Chainage km 49+000 to
km 49+500 before construction
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Transfer Tunnel to increase the volume
of water that can be transferred from
Lesotho to South Africa.

AECOM was appointed by LHDA for the
design and construction of the PWAR,
which forms part of the enabling works
to allow access to the main Polihali
Dam and tunnel sites. The PWAR will
intercept three main rivers (Makhoaba,
Semenanyane and Matsoku) and other
smaller tributaries. These will be crossed
by three new bridges, 17 main culvert
structures, and 177 small concrete pipe
culverts along the 54.3 km route.

The PWAR ties into the Northern
Access Route (NAR) at Ha Seshote (km
0.00) and provides a further link to the
Polihali Dam basin. The NAR and the
PWAR will involve the blasting of over
1 million m3 of rock to create the major
access corridors for construction equip
ment, materials and the tunnel boring
machine components for the dam and
transfer tunnel.

GEOTECHNICAL ENGINEERING

CONSIDERATIONS

Adequate geotechnical investigation is
vital on steep mountainous terrain, which
hampers traditional methods of investiga
tion. This emphasises the importance

of continuous geotechnical involvement
through the project lifecycle.

Natural variances in the Lesotho-ge
ology and the practical appreciation of the
construction issues to mitigate such risks
needed to be considered. This required an
appreciation that soil/rock mechanics is
a discipline situated between science and
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Figure 2 Construction of the hybrid MSE wall N ' )
system along steep slopes (above a lineament) & p o Ric L S

GEOTECHNICAL OPTIONS
The following geotechnical aspects were
considered in the solution:

1. The assessment of the geotechnical
risk in terms of undertaking up to

21 m-high rock cuts in a spheroidal
weathered profile overlying unfavour
ably bedded rock and likely rock
stabilisation measures in the presence
of groundwater, versus the widening
of the existing road with some form

of mechanically stabilised earth wall
system.

The stability of the Reinforced Earth®
system in terms of bearing stability,
internal and external stability on the
side of steep mountainside, as well as
crossing a deep ravine area, taking into
consideration the observations from
numerous slope failures occurring
during the project.

2.

‘logical reasoning’. These natural variations After careful consideration of the

have an influence on rock blast design and
construction programming and the final
cut slope condition. The degree of weath
ering and type of basalt rock, opening of
steeply dipping strata jointing, cut rock
mass degradation and planes of weakness
(lineaments), in the form of zeolite veins
and dolerite dykes, all play a part in terms
of geotechnical risk considerations for
preferred road widening options.

Other considerations include the
lack of road width, which influences the
ability to move heavy TBM machinery
up to the Polihali tunnel locations in the
mountains, as well as the need for multi-
disciplinary interaction and identification
of the areas of responsibility in hybrid
engineering solutions to facilitate effective
communication and efficient designs.

Civil Engineeribgcember 2023

geotechnical aspects, and after regular

consultation with the project team mem-
bers on site, a reinforced hybrid embank-
ment system, as shown in Figure 3, was
installed. A major advantage of the system
was that various design elements could

be modified with relative ease to suit the
localised rock variances, which reduces
the risk of rock instability. This also keeps
the existing road open during construc-
tion operations.

REINFORCED EARTH COMPONEN
In sections where sufficient space existed
behind the facing, a standard Reinforced
Earth® structure was used. In such cases,
the Reinforced Earth® was used as the pri-
mary earth retaining system. A coherent
gravity mass was created using steel soil
reinforcements connected to a TerraTrel®
facing which is made up of galvanised
metal grids with rock packed behind. The
concrete plinth then provides a critical
wedge to the overall system.
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See detail 3
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Figure 3 Typical section through the reinforced hybrid MSE embankment
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In sections where a standard Reinforced
Earth® structure could not be used due
to the variable soil/bedrock interface, a
TerraLink® system was installed. In this
case, the Reinforced Earth® structure was
not used as the primary earth retaining
system but instead used to connect the
facing elements to the slope support
reinforcement system to create a vertical
facing and widen the road shoulder. The
TerraTrel® facing was connected to the
back face with a Geostrap®.

Figure 4 Construction progress

PROJECT STATUS:
CONSTRUCTION CHALLENGES
Founding conditions on steep slopes for
any wall type will always have inherent
geotechnical issues to overcome. The un-
dulating Lesotho geology requires design
flexibility in terms of being able to adapt
the system to suit the varying conditions
(and to prevent loss of construction time).
Concerns raised by AECOM, the main
contractor, and other geotechnical spe
cialists following completion of blasting
operations and exposure of the underlying
geological conditions along this section,
were taken into consideration.
The pivotal point in the constructed
system was the concrete plinth place
of a wedge under a heavy door, creating
Client Lesotho Highlands Development Authority (LHDA) a stable support mechanism). The
Consultant AECOM SA concrete plinth was viewed as a critical
support wedge in the hybrid system, and

Main contractor and subcontractor Rumdel and Reinforced Earth South Africa . . "
needed to be fixed into position such

Figure 5 The completed hybrid MSE embankmen




that external and internal stability could
be achieved. Where the rock quality
was rated as poor or rock depth varied,
vertical rock bolts were installed 1 m
into the rock as ‘mini-piles’ to exploit the
enhanced end-bearing characteristics.
The ‘mini piles’ were incorporated
into the stepped concrete plinth, thus
avoiding the need to blast and disturb
the founding rock levels.
During construction the steel
TerraTrel® panels were prone to slight
lateral deformations, which could have
led to vertical settlement of the road
layerworks and deformation to the - e <
surfacing. Rock bolts (25 mm diameter Figure 6 Aerial view of hybrid
galvanised TB500 bolts) were used for MSE embankment and culvert crossing
temporary stability during excavation and
were extended through the Reinforced CONCLUSIONS risk to ultimately achieve and deliver such
Earth® embankment and fixed on the Where site topography restricts the a hybrid MSE wall system.
outside of the steel TerraTrel® panels with gathering of geotechnical information The Polihali team thanks the client,
a 200 mm x 200 mm head plate and nut.  in a variable geological environment, LHDA, for the opportunity to work
By nominally tensioning the rock bolts, logical reasoning, in conjunction with on such an interesting and challenging
the TerraTrel® became an extension of effective communication between the mountain pass road project, which
the head plate, providing further lateral MSE designer and the geotechnical and  will ultimately improve the local com
stabilisation and reducing the expected construction teams is essential to manage munity in terms of road safety and
TerraTrel® deformation. and reduce construction and geotechnical accessO
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3D geological modelling has
much to offer the TSF field

The renewed global focus on the safety of tailings storage facilities (TSFs)
has highlighted the value of 3D geological ground modelling, especially
in enhancing characterising of sites and effectively communicating

Hennie Booyens

Senior Engineering Geologist
SRK Consulting
et

elivering a paper at a recent

seminar hosted by the South

African Institute for Engineering
and Environmental Geologists (SAIEG),
SRK Consulting senior engineering geolo-
gist Hennie Booyens emphasised that 3D
models are “not just pretty pictures.”

“A visual representation of the site
conditions can often be worth a thousand
words. These models should in fact be
considered as powerful data management
tools, especially as they can be updated
as and when new information becomes
available,” said Booyens.

He pointed to the importance at-
tached to site characterisation by the
Global Industry Standard on Tailings
Management (GISTM) — not just during
the various design stages but throughout
the life cycle of the TSF. He said the
engineering geologist plays a critical role
in ensuring that adequate characterisation
of the ground profile is performed.

“Our discipline ensures that all
geological and geotechnical aspects are
sufficiently addressed and presented, so
that design engineers have a thorough

understanding of the site
conditions,” he explained.

Engineering
geologists typically
conduct various

3D geological ground models
offer enhanced visualisation capabilities
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subsurface site conditions.

levels of geotechnical investigations, in
line with the South African Institution
of Civil Engineering’s published Site
Investigation Code of Practice. These
investigations take place at different stages
of a project lifecycle, from pre-feasibility
through to post-construction and even
remedial stages.

While pre-feasibility work includes desk
studies and site walkovers, the feasibility
stage could require a more comprehensive
desk study, limited intrusive investigations
such as test pitting, and drilling. Design
level investigations would typically need,
inter alia, geophysics work, borehole
drilling and laboratory testing, while the
detailed design stage calls for additional
in-situ testing and even large-scale test
trials (if required), in addition to further
test pitting, drilling and laboratory testing,
Monitoring, testing and inspection of open
excavations are among the tasks conducted
during construction stage.

By utilising 3D geological ground
modelling techniques, comprehensive and
detailed representations of the subsurface
can be created from the wealth of data
collected. This enables a more thorough
understanding of the geological features,
structural complexities, and soil proper-
ties of a given site. Such comprehensive
geotechnical characterisation is essential
for assessing the stability and integrity of
TSFs, thereby aiding in the identification
and mitigation of potential risks.
Furthermore, 3D geological
ground models offer

enhanced visualisation capabilities,
facilitating effective communication
among stakeholders involved in TSF man-
agement and decision-making processes.
By presenting geotechnical data and site
conditions in a clear and intuitive manner,
3D models enable improved comprehen-
sion, collaboration, and informed decision
making, ultimately contributing to en-
hanced safety and risk management in the
design, operation, and monitoring of TSFs.

Using the example of a recent TSF
project on a South African platinum
mine, Booyens highlighted the critical
importance of as-built drawings and
surveys in elements such as the founda-
tion footprint preparation and the starter
wall foundation excavations. Logging and
inspections along open excavations were
also critical, as a larger exposure of the
underlying material provides invaluable
additional insight into the site conditions
and variability.

“I would recommend working on a
3D model prior to the construction of the
TSE. This helps design engineers to un-
derstand not only the underlying ground
conditions, but also informs them on the
larger scale geomorphological setting of
the site,” he said.

Booyens added that working with the
data in a 3D model has another valuable
benefit. By allowing the engineering geol-
ogist to work effectively with all available
data, they are better able to identify any
gaps; these gaps then guide the planning
of future investigations, which can focus
on the identified areas of interest.

Booyens’ presentation was titled 3D
Geological ground modelling: Practical ex-
amples of tailings storage facility footprint
investigations’ and was delivered as part
of SAIEG’s seminar series on Engineering
Geology in Practice. O
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Slope stabilisation on N3 Ir

Mario Schulz-Poblete
Project Engineer
PeraGage SA
mario@peragage.com

Frans van der Merwe Pr Eng
Senior Design Engineer

Keller Geotechnics
frans.vandermerwe @keller.com

-I-Wo adjacent fill slopes in the
KwaZulu-Natal Midlands presented
evidence of instability during the
2018 annual inspection, with the associ
ated onset of road shoulder and slow-lane
cracking. Both slopes were rehabilitated,
however, he focus of this article isn the
rehabilitation of one of the slopes (Slope 6).

SLOPE ASSESSMENT

Previous experience with fill embankments
in the area showed that fills were typically
constructed with a clayey silt, although kab
oratory test results were limited in available
sources. The existing slope was constructed
at a slope angle of 1:1.5 (33°) and was 12 m
high, which is considered relatively steep

for the clayey silts. No previously recorded
groundwater table data was available.

The degree of cracks and crest settle
ment noted in the initial inspection was
enough to necessitate the start of urgent
stabilisation works before any subsurface
investigation or soil testing could be
undertaken. As part of these urgent works,
slope stability analyses were undertaken
to determine the underlying reason why a
previously stable section of slope was now
experiencing problems, particularly since
it had been stable since its construction in
the 1970s.

STABILISATION WORKS DESI(

Initial estimations
Undertaking the design of the works before
any laboratory results could be returned
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As part of the N3 Toll Concession’s ongoing Geotechnical Management
System, PeraGage has been appointed to monitor the fill embankments
and cut slopes of the N3 between Heidelberg (Gauteng) and Cedara
(KwaZulu-Natal) on both an annual and triennial basis. The purpose

of these monitoring inspections is for timely identification of slope
experiencing instability that may affect the N3, one of the most vital

transport corridors in the country.

required that information be drawn from
both previous investigations in the area
and accepted estimation procedures based
on the type of soil expected.

In the 1980s, consultants working on
another section of the route undertook
shear box tests on recompacted fill
materials at OMC +2% to calculate an
apparent/capillary cohesion. It is unclear
if this slope was designed using similar
assumptions, but the apparent shear pa-
rameters together with considerations of
the environmental interaction were sub-
sequently used in an initial slope stability
analysis to establish the safety factor.

The hypothesis was that Factors of
Safety (FoS) would reduce over time if

the degree of rainfall infiltration and
associated wetting front reduced capillary
cohesion in near-surface slope fill. The
KwaZulu-Natal Midlands is located in a
net water surplus area, and it is therefore
likely that the slope is now more saturated
overall than at time of construction.

The estimation procedure used
guideline soil parameters based on basic
soil properties. The fill material was as-
sumed to classify as a silt of low plasticity
(ML) in accordance with the Unified Soil
Classification System, with an assumed
liquid limit <30%. Effective shear param-
eters of’ =30° andc’= 10 kPa were used.

Limit equilibrium back analysis of
the slope condition using the assumed

Safety factor
0.000

0.500
1.000
1.500
2.000
2.500
3.000
3.500
4.000
4.500
5.000
5.500
6.000+

1.053

Figure 1 Limit equilibrium back analysis using e ective shear parameters
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Figure 2 Transient seepage nite element analysis of extreme rainfall everihwimit
equilibrium slope stability analysis
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Figure 3 Post-stabilisation FOS during extreme rainfall event
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Figure 4 Cross section of stabilisation and monitoring solution of Slope 6a
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effective parameters returned a FoS of
1.053 when ignoring hydrostatic condi
tions (Figure 1). Creep movement tends to
occur between FoS =1.0 and 1.2.

A steady state seepage analysis was
undertaken using Slide 2D with negative
pore water pressures developing above
the groundwater table. With these suc-
tions and calculated capillary cohesion,
the FoS increased to 1.4. This is likely a
closer match to what was assumed by the
original designers of the slope.

Over time, the environment would in-
teract with the slope and this interaction
needed to be appropriately considered.
An extreme rainfall event of 400 mm over
four days was therefore used in a transient
seepage analysis, as a similar event had
occurred during a tropical storm in
Durban in 1984.

Proposed solution

It was determined that the most effective
and aesthetic stabilisation solution would
comprise a high tensile steel mesh draped
over the slope face and pinned in place

by a network of soil nails. This solution
addresses the sloughing of the slope face
while at the same time improving the
overall stability. Importantly, except for
the placement of the new liner elements
over the existing slope, there would be

no need for earthworks, benching or

other excavation works. This system

has an added benefit of allowing natural
revegetation of the slope to take place
which both reduces the risk of erosion and
creates a natural look by masking the steel
mesh and nails.

Analysis of the proposed solution was
first undertaken in limit equilibrium,
whereafter a finite element model was
created to determine both the tensile
load in the soil nails and the tensile and
shear loads in the facing mesh. The limit
equilibrium model of the stabilised slope
is shown in Figure 3. Initial matric suction
associated capillary cohesion and rainfall
was also modelled. Here it can be seen
that the shallow, low FoS failure surfaces
that occurred during the in-situ back
analysis (Figure 1) had now shifted further
into the slope and increased the FoS to
1.52. Similarly, an SRF analysis (akin to
FoS) was undertaken in FEM showing a
similar FoS of 1.57.

The shear capacity between the grout
and the soils was assumed to be in the
order of 100 kPa based on empirical
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Figure 5 Nail drilling using suspended rigs

methods. A combination of R32 self- load. The nails were constructed with a mesh was required to resist the tension
drilling anchors and GEWI 250 mm bars  minimum grout body diameter of 100 mm and shear forces exerted on the facing
were required to resist the ultimate tensile and spaced at 1.5 m c/c. High tensile during a high rainfall event, as mod-
elled in the transient analysis. A line
Table 1 Tested shear strength parameters of drill drains was also installed at the

Unsaturated shearbox test Triaxial test base of the slope to assist with dewatering

Parameter . - of infiltrated rainwater. The adopted solu-
S =60% S =80% Consohda_ted undrained tion is presented in Figure 4.
r T (S = 100%) p g
27.4

28.5 28.2 DESIGN VERIFICATION

Geotechnical investigation was undertaken

immediately preceding the construction

to confirm that the conditions on site

Figure 6 Completed slope in 2019  resembled those assumed for the works
design. Three boreholes were drilled in the
vicinity of the two slopes, with one being
drilled at the crest of Slope 6ato 22.5m
below ground level (BGL). Fill was found
down to 16.5 m BGL, comprising primarily
silty clay with some clayey sand between
2m and 4.5 m. Samples were extracted
from the silty clay layer between 10 m and
10.50 m and sent for quick unsaturated
shearbox (1 mm/min) and triaxial testing
at Geolab as well as soil-water retention
curve (SWRC) testing at the University
of Pretoria. The results of the shear box
tests are presented in Table 1. While there
are important differences in the shearbox
and triaxial tests which do not always
make them directly comparable, the table
illustrates that capillary cohesion increases
with a decrease in degree of saturation.

¢'(kPa) 45.7 36.1 24.0
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Comparing the triaxial results to
those initially estimated shows that the
estimated shear strength parameters were
reasonable. While the actual friction angle
was slightly lower than estimated (30°
versus 27.4°), the actual cohesion is sub-
stantially higher than estimated (24 kPa vs
10 kPa). Capillary cohesion due to matric
suction was found to vary significantly
over the degrees of saturation, from no
capillary cohesion at $ 100%, to 45 kPa
of capillary cohesion at $ 60%. Expected
capillary cohesion values derived from the
SWRC were compared with those derived
from quick unsaturated shear box and
good correlation was found. This verifica-
tion was important as the software used
an assumed SWRC to determine effect of
suction on stability.

Due to the impact of rainfall infiltra-
tion on the failure that developed, a
series of four matric suction sensors were
installed down one of the investigation
boreholes, together with a standpipe in
an adjacent borehole for monitoring of
the water table and matric suctions in the
long term, shown in Figure 4.

Civil Engineeribgcember 2023

Figure 7 Completed slope in 2021

CONCLUSION

not deem any construction to have ever

Construction of the high tensile steel mesh taken place at the site. The re-established

and soil nail system on both slopes was
carried out by Job SA during mid- to late-

vegetation also continues to provide an
important erosion control and surficial

2019. Figures 5 and 6 respectively show the dewatering function. Figure 7 shows

system during and after installation.

The open mesh apertures and climate
in the KwaZulu-Natal Midlands allowed
natural vegetation to rapidly establish
itself on both slopes to a degree where
those unfamiliar with the project would

Slope 6 as inspected in 2021.
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echanically stabilised earth
M derives its strength from
reinforcement such as geogrids,

geofabrics or metallic strips placed on
horizontal planes. Vidal (1969) suggested
that the increase in strength can be visu-
alised by considering two frictional speci-
mens ( > 0 andc’= 0), one unreinforced
(specimen A) and another reinforced at
mid-height (specimen B) — see Figure 1.

Without confinement (' , = 0),
equilibrium with the vertical stress’()) or
specimen self-weight cannot be attained,
and failure occurs in specimen A. However,
in specimen B the vertical stresses induce
tensile strains along the reinforcement
through soil/reinforcement interfacial
stresses. If the reinforcement is sufficiently
rough and stiff compared to the sail,
it restricts horizontal movement. This
horizontal constraint is analogous to a con
fining stress (, > 0) that prevents failure.

Prior to teaching the above concepts,
students are presented with 80 marbles,
an A4 page of tissue paper, a circular

Ageotechnica
engineering teaching activi

As a fun way to teach students about mechanically stabilised earth bBttetuniversity has turned to the
humble marble. A childhood toy for many, the marble is used as an analogy fotistakparthis activity to
illustrate how mechanically stabilised earth functions.

to construct a marble tower. The rules of
the activity (Table 1) are suitably displayed
and groups of five to seven students are
given 15 minutes to construct a tower.

The group with the tallest tower using the
most marbles wins a prize.

Students quickly get to work trying
different approaches to build a tower.
Some wrap individual marbles to increase
interparticle friction. Others go further
and wet wrapped marbles to create an
apparent cohesion. Some may even roll
marbles up into long cylinders and create
a tripod. Unfortunately, these approaches
fall foul of the rules and students are
asked to try again.

Soon, most realise that placing alterna
tive rows of marbles and tissue paper discs

Table 1 Marble tower rules

Dr Charles John MacRobert
Senior Lectu

Department of Civil Engi
Stellenbosch Uniw
macrobert@sun.i

into the mould is the correct way to build
a tower. The mould can then be carefully
lifted to leave behind a tower unsupported
on any vertical face. Some enterprising
students may take it further by metieu
lously building a pyramid of marbles with
each marble layer separated by a piece of
tissue paper. While perhaps not within the
spirit of the activity, this remains within
the rules provided the mould is used.
After a winner is crowned, the lecture
moves on to Mohr circles. These are used

1. Provided tools must be used (75 mm high x 70 mm diameter mould and a pair af)scissor

2. Only provided materials can be used (80 marbles (15 mm diameter) and @oe AftiEsue

paper).

3. The tower must be unsupported on vertical faces.

mould and a pair of scissors, and are asked

\/\l/\l/\l/\bi V\l/\l/\J/Vi
1 A T T T T T
1 1
1 1
1 ! Reinforcement N
: : _I/ No reinforcing
- St f—mm—
1 12 -0
1 1 H - — ~
: : Ve N Reinforced
I I /7
: : // \
/\/]\/]\/[\/\ /\/I\/[\/]\/\
N
No reinforcing Reinforced w=0 W>0 v <
@ (b) (©
Figure 1 Strength increase due to reinforcement: a. Specimen A, b. Specimen B, armhc chcles (adapted from Heshmati, 1993)
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to illustrate how the active state is reached

by removing horizontal confinment, and that
the passive state is reached by increasing hori-
zontal confinment so that principal stresses
switch (", ( ’,). Active and passive earth
coefficients are then derived (assuming no
wall friction andc’= 0).

While no formal evaluation has been
undertaken to determine if the activity aids
learning, the activity is fun, which justifies
its inclusion in lectures at Stellenbosch
University. Hopefully this activity finds its
way into lecture halls far and widdd
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providing combined drainage and reinforcement
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Highway Research Reco@82:1-16. Figure 2 Happy students at work building their marble towers
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anywhere without the concerns and

regulations associated with nuclear safety

as it bases its field density estimation on
electrical conductivity measurements

(Naeem & Caliskan, 2020). While this

approach appears promising, there are

no exhaustive comparisons available of
the EDGe to conventional field density
determination methods. The Humboldt

H-6500.3F electrical density gauge

(EDGe) was used in this study.

The objectives were to:

Q Critically review the underlying
principles, procedures, and challenges
of the sand replacement method
and the EDGe for field density
determination.

Q Conduct a comparative analysis of
the accuracy of the sand replacement
method and the EDGe in different
locations of an existing road.

STUDY AREA

For this study, Haasbroek Street, which
is classified as a Class R3 road, was
selected as a field site for data collection.
According to RCAM (TMH 26 South
African Road Classification and Access
Management Manual), R3 is an active
street that accommodates access and
mixed pedestrian and vehicular traffic
turning into and out of driveways.
Haasbroek Street is situated in Roodewal
Agricultural Holdings, Bloemfontein,
near Kopano Nokeng Resort, with

the following coordinates: 295'46” S
26°21'01" E.

Figure 2 Location of the study area
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INNOVATIONS

While the major goal of this study is not
to generate new technology or methodolo-
gies, the findings may encourage innova-
tion. For example, identifying obstacles or
limits of existing methods may drive the
creation of new approaches or technolo-

These results were transferred to the
EDGe field kit software.

In-situ testing: EDGe

A series of in-situ dry density and mois-
ture content measurements were made
with the EDGe, followed by the sand re-

gies to solve these concerns (Dogru, 2016).placement test in the same location. This

Furthermore, if the benefits of the
EDGe approach are demonstrated,
this may promote further refining and
optimisation of the technology, perhaps
leading to additional patents. If it is found
during the analysis of the results that the
outcomes vary under different situations,
it might stimulate the development of an
adaptive approach depending on real-time
field conditions (Da , 2020).

METHODOLOGY

Maximum dry density and optimum

moisture content

Firstly, the maximum dry density and

the optimum moisture content must be

determined in the laboratory. This was

achieved by applying SANS3001-GR30.

This part of SANS 3001 applies to gravel,

sand and soil and describes a method to

determine:

Q The relationship between the moisture
content and dry density of a material
compacted in a 152 mm diameter mould,
using a total effort of 2 427 kNm/mn

Q The maximum dry density and ep
timum moisture content from the rela
tionship (compaction curve) obtained.

was done to comparatively evaluate the
reliability and application of the EDGe.
The five test locations were selected along
a 40 m stretch of Haasbroek Street at
10 m intervals. It was cleared and levelled
before the tests were conducted.

The dry density and moisture content
of the soil were first determined using the
EDGe — because it was less destructive —
by driving four 150 mm metal darts (whose
length was equal to the depth excavated
for the sand cone test) perpendicular into
the soil using a template as a guide until
their shoulder was flush with the ground
surface. The probes were connected to a
sensor and the EDGe computer. Using the
respective calibrated model, the EDGe test
was repeated at each of the five location
points to determine the repeatability of the
EDGe. Electrical measurements were taken
across each of the darts for every single test
from which the dry density, temperature,
and moisture content of the soil were
determined and recorded on the EDGe
application installed on the laptop.

In-situ testing: sand replacement method

Five samples were collected along
the same stretch of road at the same

December 20&d Engineering
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FINDINGS
EDGe lab kit test software and the GR30
test were used to determine the max-
imum dry density (MDD) and optimum
moisture content (OMC). The results are
depicted in Tables 1 to 3. For the EDGe
Lab Test, the MDD and OMC were found
to be 1917.82 kg/fnand 6.8% respectively.
For the GR30 test, the MDD and OMC
were 1917 kg/m?3 and 6.9% respectively.
Tables 2 and 3 compare the EDGe re-
sults and the GR30 results for similar MC
values determined from Figures 3 and 4.

Figure 4 Results for OMC and MDD using SANS3001-GR30

locations and the sample collection and
testing were carried out as per Technical
Methods for Highways (TMH1) method

Table 1 Results using the EDGe

Dry
density
within
range

Wet
density
(kg/im?)

Dry
density
(kgim?)

Moisture
(%)

Material
test #

1 7.92 2009.30 1861.85 Pass
2 7.83 2 010.47 1864.53 Pass
S 7.86 2 009.92 1863.50 Pass
4 7.79 2 009.47 1864.27 Pass
B 7.92 2009.04 1861.60 Pass
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Moisture
within
range

Pass

Pass

Pass

Pass

Pass

A10 (a): The determination of the in-place
dry density of soil or gravel by the sand
replacement method.

Temperature
0

32.2

271.5

34.9

33.6

40.0

The results for density, dry density and
compaction at the five locations using the
EDGe are indicated in Table 2. The results
for density, dry density and compaction at
the same five locations using the saned re
placement method are presented in Table 3.

Compaction
(%)

GPS location

LAT: -29.103
LONG: 26.343
SATS: 14
ELEV:1343.1

97.18 152.4 mm

LAT: -29.103
LONG: 26.343
SATS: 16
ELEV: 1345.4

97.32 152.4 mm

LAT: -29.103
LONG: 26.343
SATS: 13
ELEV: 1348.0

97.26 152.4 mm

LAT: -29.103
LONG: 26.343
SATS: 14
ELEV: 1342.2

LAT: -29.103
LONG: 26.344
SATS: 15
ELEV: 1345.3

97.30 152.4 mm

97.16 152.4 mm
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Table 2 Results using the sand replacement method

CoCATION 7

Position of hole LHS LHS LHS LHS LHS
Depth of hole (cm) cm 15 15 15 15 15
Initial volume of sand (ml=cm) ml 5000 5000 5000 5000 5000
Weight of wet soil from hole g 3168 2605 3187 3192 3196
Initial weight of sand + cylinder jm g 7 200 7 200 7 200 7 200 7 200
Final weight of sand + cylinder,jm g 39952 38912 36022 37422 34822
Weight of sand in cone and plate,Xm g 1552 2051 1945 1805 2065
Weight of sand in hole (im, m,) g 2303.8 1908.8 2303.8 2303.8 2303.8
Density of sand (as calibrated) glem®  1.44 144 144 144 144

Volume of hole v=w°"%nﬁ
Density of sand

_ Weight of wet sc)><|l1 000 kg/m®

Wetdensity — P=—0or = rroie

1599.86 1 325.56 1599.86 1599.86 1599.86

1980.17 1965.21 1 992.05 1 995.17 1 997.67

T I N S R R

Mass of Container {m g 281 283 283 290 287
Mass of Wet Soil + Containeg)(m g 3812 3077 3207 3570 3081
Mass of Dry Soil + Containeg)(m g 3565 2877 3004 3348 2879
Mass of Moisture (mm,) g 247 200 203 222 202
Mass of Dry Soil {mm) g 3284 2594 2721 3058 2592
Moisture content Mc=M % 7:5 7.7 75 7.3 7.8
(m,—m,)
Wet density 100

P =

Dy el 4 Moisture contert 100

kg/m?®

1841.66 1824.54 1853.751 860.13 1 853.25

Degree of compaction determination

of sand replacement apparatus and
operator errors due to unfamiliarity
with conducting the tests.

Q The average difference in compaction
values between the EDGe and the sand
replacement method is 0.97%, with
the highest difference being 2.18%. It
can be concluded that the EDGe can
be used as an alternative test method
for field density and moisture content
determination. The advantages of the
EDGe above the sand replacement test
are that the results are available imme-
diately, the test itself is not radioactive
and it is non-destructive.

Further research will need to be con-

ducted on different roads to determine

the repeatability, reliability, and correct

ness of the test methodd

REFERENCES

Dogru, F, Pamukcu, O & Pamukcu, C. 2016.
Determination of Mine Location by Using
Edge Detection Methods: A Case Study of
Sivas-DivrigiEarth Science$(4): 56—61.

Eshaghzadeh, A, Kalantari, RS, & Moeini
Hekmat, Z. 2015. Optimum density
determination for bouguer correction using
statistical methods: a case study from north
of Iran.International Journal of Advanced
Geoscience8(2): 25-29.

Naeem, M, & Caliskan, M. 2020. Comparison
of methods for dry matter content

Dry density P kg/m® 1841.66 1824.54 1 853.751 860.13 1 853.25
Maximum Dry density (from Proctor test) kg/m® 1917.82 1917.82 1917.82 1917.82 1917.82
Optimum moisture content % 6.8 6.8 6.8 6.8 6.8
Degree of compaction %ﬂ:?g’em ity ° 960 951 967 970  96.6
Minimum Requirements % 95

CONCLUSION

The reliability of the EDGe lab test for
determining MDD and OMC was tested
by comparing the measurements of this
method with the GR30 test method. The
EDGe field test for the determination of
field density and moisture content was
conducted and its measurements were
compared with the measurements of the
sand replacement test method. The statis
tical analysis of the results was presented,
and the following conclusions were drawn
from the study:

Q The OMC and MDD determined with
the EDGe in the field and the values
obtained by the SANS-GR30 method
in the laboratory are very similar.
There is a 0.1% difference for the
OMC and a 0.82 kg/imdifference for
the MDD. Therefore, the OMC and
MDD obtained from the EDGe can be
accepted as reliable.

Q The test results for field density differ
between the EDGe and the sand
replacement test. This can be due to
various reasons, such as the calibration

Table 3 Comparison of results between EDGe and sand replacement methods
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< |__sand replacement test

= MC Dry densit %

b~ Dry % Dry % . % Y Y % compaction %

g density | - mpaction density 1 smpaction (di erence) (di erence) (di erence)

- (kg/m?) P (kg/m?) P

1.00 752 1841.66 96.03 7.92 1861.85 97.18 0.40 5.30% 20.19 1.09% 115 1.19%
2.00 7.71 1824.54 95.14 7.83 1864.53 97.23 0.12 1.56% 39.99 2.17% 2.09 2.18%
3.00 7.46 1853.75 96.66 7.86 1863.50 97.26 0.40 5.35% 9.75 0.52% 0.60 0.62%
4.00 7.26 1860.13 96.99 7.79 1864.27 97.30 0.53 7.31% 414 0.22% 0.31 0.32%
5.00 7.79 1853.25 96.63 7.92 1861.60 97.16 0.13 1.63% 8.35 0.45% 0.53 0.54%
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EDUCATION AND TRAINI

A holistic pedagogical fran
for undergraduate civil engineering

In the contemporary landscape of civil engineering, the acquisition
of competence has risen to paramount importance for the success
of graduates in the professional arena. Throughout our journey as
academicians and researchers, we have perpetually contemplated th
most effective approach to instil deep learning and competence mastery
in undergraduate civil engineering students.

e field of civil engineering educa-

I tion has witnessed substantial

evolution, particularly in the last
few decades. Although the amalgama-
tion of technological advancements, the
accessibility of online resources, and
the integration of virtual and traditional
teaching methods have redefined the dy-
namics of education in almost all fields of
study, they have become more influential
in engineering education, including civil
engineering education.

While traditional classroom instruction
still holds its place, its influence on shaping
student learning outcomes seems to have
been diminished with the accessibility of
diverse channels of knowledge acquisition.
Amidst this transformation, the core b
jective remains unchanged: students must

engage in profound learning and emerge
as competent professionals, with teachers
acting as facilitators and guides.

Dillip Kumar D¢

Sustainable Transportation Researcl
School of Engine

University of KwaZulu
dasd@ukzn.a

Mohamed Mostafa Hassan M
Sustainable Transportation Researcl!
School of Engine

University of KwaZulu
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teaching and learning activities

CONSTRUCTING A PEDAGOGICALASs), and assessment tasks (ATs)

FRAMEWORK
In the quest to devise an effective pedagog
ical framework that nurtures deep learning
and competence among undergraduate
civil engineering students, we embarked on
an exploratory journey. Drawing insights
from our experiences, research, observa
tion of peer practices and probes into
theoretical perspectives, we have identified
four fundamental pillars that significantly
contribute to students’ deep learning and
the development of their competence:
1. The constructive alignment of

intended learning outcomes (ILOs),

2. The formulation of pertinent assess-
ment strategies

Appropriate feedback on students' work
The implementation of collaborative
interdisciplinary problem-based
learning (PBL).

While adaptable to specific contexts,
these pillars collectively establish the
groundwork for a comprehensive and
empowered learning experience. Figure 1
offers a schematic representation of the
teachers’ concurrent activation of these
four pillars for deep student learning and
competence.

3.
4.

CONSTRUCTIVE ALIGNMENT
FOR DEEP LEARNING

The symbiotic relationship between
knowledge acquisition and skill develop
ment is pivotal for fostering competency
(Watkins, 2000; World Bank, 2009). This
necessitates a shift in focus from mere
content delivery to the pedagogical meth-
odologies that drive profound learning.
The shift from the conventional teacher-
centred approach to a student-centred
learning paradigm reflects modern
pedagogical trends. Kane et al. (2014)
argue that contemporary educational
methodologies prioritise learning over
teaching, transforming teachers into
facilitators of knowledge rather than mere
disseminators.
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Deep learning and competence
Constructive alignment ——

Figure 1 A conceptual pedagogical framework for deep learning and competence

In this context, constructive alignment

Conventional assessment methods often

can act as a compass that guides the crea- fall short of efficiently addressing these

tion of a learning environment designed
to nurture critical thinking, problem
solving, and the practical application

of theoretical concepts. Moreover, Das
(2021) underscored the dynamicity and
importance of such alignment for deep
learning of civil engineering students. So,
premised upon the principles of construc
tive alignment (Biggs & Tang, 2007; Biggs,
2014), we underline the harmonisation

of ILOs, TLAs, and ATs in practice,

which research has already established.
In other words, it is implicit that the
teachers (turned facilitator) should
synergise ILOs, TLAs and ATs that would
guide the students on a holistic learning
journey through active engagement,
critical thinking and problem solving.
Accordingly, the facilitators need to re-
visit, adjust and readjust the instructional
strategies and methods they pursue while
regularly reflecting on the changing edu-
cational contexts and demands of society
and the industry.

cognitive dimensions (Arum & Roksa,
2010; Myers & Myers, 2015).

Within the sphere of civil engineering
education, students grapple with the
acquisition of multifaceted skills, knowl
edge, and competencies that demand apt

Thus, we contend that a balanced
amalgamation of conventional and alter
native assessment instruments, chosen for
their relevance and potential to stimulate
active student engagement, is paramount
to achieving deep learning. Such an ap-
proach ensures a holistic evaluation that
fosters the cultivation of deep learning
and competence among students.

THE TRANSFORMATIVE
ROLE OF FEEDBACK

In the domain of academia, the exchange
of feedback on students’ work and as-
sessment tasks stands as a cornerstone
for fostering constructive engagement
between teachers and students. However,
it could be a double-edged sword, with the
potential to either empower or discourage
students. Appropriately offered, positively

assessment. Recent years have witnessedand constructively, the dynamic interplay

the coexistence of both conventional
(traditional) and alternative (authentic)
assessment methods across various engi
neering disciplines (Arum & Roksa, 2010;
Blumberg, 2009; Myers & Myers, 2015).
While conventional instruments like
projects, assignments, tests, and exami
nations are prevalent, their effectiveness
is constrained within competency-

driven environments. Simultaneously,
alternative assessment tools that include
real-life projects, portfolios, peer and

self-assessment, academic essays, blogs,

discussion boards, dialogue journals,

would play a pivotal role in nurturing stu
dents’ continuous growth and improve
ment in their learning journeys (Carless &
Boud, 2018; Torrance, 2012).

On the other hand, poorly crafted
feedback could be very detrimental to
their morale and self-esteem and conse
quently to their learning (Torrance, 2012).
Constructive feedback guides students in
refining their work, bolstering their under
standing and performance. For maximal
impact, feedback should be tailored to indi
vidual student needs and empower them to
take ownership of their learning goals.

scaffolded essays, and online assessments Delving into the nuanced dynamics of

have been proposed and occasionally
adopted.
Our research (Das, 2021) and

CRAFTING INSIGHTFUL ASSE r&dtaiNApSriences reveal that specific

The role of assessment in the pursuit

of deep learning cannot be overstated.
Assessment serves as a means to gauge
students’ competency and wields a potent
influence on their learning behaviours
(Biggs & Tang, 2007). In the realm of en-
gineering education, criterion-referenced

assessment (CRA) is commonly embraced,

yet the crux lies in the need for precise
and objective assessment tasks meticu-
lously aligned with the intended learning
outcomes (Biggs & Tang, 2007).

Effective assessment strategies must
extend beyond measuring knowledge
acquisition; they should encompass the
evaluation of students’ cognitive attrib-
utes, including analysis, critical thinking,
design, creativity, problem-solving, etc.,
as per the revised Bloom’s taxonomy.
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conventional assessment instruments,
such as projects, tests, and examinations,
excel in evaluating specific cognitive
learning attributes but may struggle to
evaluate cognitive attributes like evalu-
ation, design, critical thinking, complex
problem solving, technical and conceptual
competence, innovation, and novel ideas.
Conversely, alternative instruments, like
real-life project evaluations, have demon

student feedback, we emphasise its pivotal
role in enhancing learning outcomes

Das (2023a). However, it is important

to understand what kind of feedback is
right and would benefit the students.

From research, it becomes evident that
constructive written feedback significantly
contributes to enhancing deep learning.
Structured oral feedback holds some value
in fostering deep learning and performance
improvements compared to unstructured
and informal feedback as given in classes
based on student queries or sometimes
proactively by the teachers. However, its

strated prowess in assessing aspects such impact remains relatively modest.

as understanding, analysis, and evalu-
ation. However, other alternatives like
portfolios, blogs and discussion boards
exhibit a more modest impact on student
learning. The role of peer and self assess-

ment, academic essays, dialogue journals,

A combination of structured written
and oral feedback exerts the most pro-
found influence on student performance
and deep learning. Moreover, feedback
has the potential to offer substantial
benefits to underperforming students

scaffolded essays and online assessments (Carless and Boud, 2018; Das, 2023a). This

are either low or inconclusive.

underscores its pivotal role in elevating
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performance and competency. In light of  framework to align learning with real- CONCLUSION

these insights, it becomes clear that the  world challenges. Regular formative In pursuing excellence in civil engineering

provision of well-structured feedback assessments within this process ensure  education, adopting a pedagogical frame-

should not merely be an adjunct to continual improvement and thorough work that emphasises deep learning and

education but an integral part of teaching, understanding. competency development is paramount.

learning, and assessment practices in civil We explored the transformative By harmonising ILOs, TLAs, and ATSs,

engineering education. potential of PBL in fostering critical implementing tailored assessments,
Consequently, it is advocated that thinking, collaborative skills, and in- harnessing the power of feedback, and

teachers prioritise providing structured, depth understanding through our practice embracing collaborative interdisciplinary

high-impact feedback tailored to stu and research (Das, 2023b). It emerges as PBL, facilitators can steer students

dents’ specific tasks (Das, 2020; Poulos  a dynamic approach to fostering multi- towards a journey of deep learning and

& Mahony, 2008; Winstone & Carless, dimensional competence among civil enhanced competence.

2019). Such an approach is likely to bolster engineering students. It centres on col- In this dynamic educational

students’ academic prowess, encourage laborative problem solving, and enabling landscape, our role transcends that of

deeper learning, and elevate their overall students to apply theoretical knowledge to facilitators — we become architects of

performance and competency. real-world challenges. In other words, PBL transformative learning experiences.
bridges the gap between theoretical con- Through continuous exploration, adapta

COLLABORATIVE INTERDISCIRdptN&RY actical application, nurturing  tion, and research, teachers/facilitators

PROBLEM BASED LEARNING well-rounded competence. can contribute to the evolution of civil
PBL emerges as a beacon for cultivating The collaborative nature of PBL not engineering education and the growth of
competencies in civil engineering educa- only simulates real-world engineering proficient professionals.

tion. PBL not only cultivates problem- projects, but also prepares students

solving skills but also nurtures attributes  to excel in an industry that demands REFERENCES

like teamwork and multidisciplinary interdisciplinary collaboration. Moreover, References have been excluded due to
thinking. The sequential stages of PBL, it offers an ideal platform for studentsto  space limitations. A complete list of
ranging from problem identification develop skills that transcend traditional references can be obtained from the

to solution generation, offer a dynamic classroom learning (Yew & Goh, 2016). authors. O
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SAICE’s 2022 Infrastructure Report Card (IRC) reflects the expert view
of SAICE and its members on the current condition of a broad range
of public infrastructure, including road transport infrastrucflines is

the sixth and final article in a series that shares the relevant research
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information that informed the road infrastructure grading for the 2022
IRC and examines public and non-motorised transport, maintenance

alexandra.newlands@westerncape govallocations, and recommendations for further work.
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e assessment of the reasons
for roads being in their current
condition, as reported earlier in

this series, was found to be in line with a
research document submitted to National
Treasury in February 20%8n which the
performance and expenditure of prown
cial roads were reviewed. The following
findings are in line with the assessments
performed for the national, provincial and
municipal road authorities, as reported in
previous articles:

1. Authorities must decide how to
prioritise roads for maintenance or
rehabilitation and, because they need
to arrest further deterioration of the
network and maintain high volume
roads, roads in better condition often
receive first priority of available funds.
This best-first approach — which 3.
calls for roads in good condition to
be maintained first, given that delays
in required maintenance activities
exponentially increases the total cost
of works required — has meant that
limited maintenance budgets are
repeatedly allocated to the same set of
high-volume roads, with low-volume
routes often being neglected. Although
neglecting the maintenance of some
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roads might be justifiable in a tight
fiscal environment, these decisions
must also take account of communi- 4.
ties’ access needs and the promotion of
economic growth.

The Provincial Roads Maintenance
Grant (PRMG) supplements provincial
budgets and is allocated via the PRMG
formula, which considers a variety of
factors, such as the extent of the road
network under a province’'s manage-
ment and the underlying condition

of that network. When the grant was 5.
introduced, it was envisaged that

the combination of factors in the
formula would incentivise provinces

to prioritise maintenance work, as

this would ensure that roads budgets
would provide optimal value for

money. This value for money was to be 6.
achieved by maintaining roads in good
enough condition to prevent the need
for more expensive works. Key to this

is that the grant could not be used for
expenditure on building new roads or
upgrading existing roads.

There are variations in the ways
provinces report expenditure against
the segments in the Basic Accounting
System (BAS), especially with regards
to information recorded at different
levels. Much improved expenditure
information could be achieved should
the National Department of Transport
(DoT), National Treasury and the
provinces collaborate on uniform
approaches to recording information

in BAS, especially in the asset, project
and regional segments.
Authorities were generally reluctant
to make network reports available,
which is worrying and frustrating.
Only two provinces, Western Cape
and Mpumalanga, could provide elec
tronic copies of condition assessment
reports and the relevant assessment
of the conditions against financial
allocations. This is a sad finding of the
research work performed.
The key risks identified can largely be
mitigated if the workforces within roads
departments are skilled, experienced,
and conduct their work with a high
degree of professionalism. More needs
to be done by authorities to build the
capacity of their roads departments.
Areas where greater policy clarity is
desirable include:
A consistent methodology for
prioritising road expenditure:
There appears to be no consistent
policy to guide how provinces set
their maintenance schedules. This
leads to inconsistent outcomes
and increases the risk that limited
road resources are not utilised
efficiently.
A consistent methodology to
estimate the economic significance
of roads within the provincial
networks: Although the VCl is a
critical element in the initial pri-
orities, our experience since 1984
showed that this dataset is only the
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first process to identify projects.
These provincial or metro network
assessments are based on the full
network assessment that must be
followed by a project selection pro-
cess, led by a team of specialists,
taking other factors into account
when defining projects.

7. Prioritisation of road expenditure is
happening within all the provinces
and authorities, but there is currently
no uniform methodology to guide how
these maintenance schedules are set,
leading to significant differences in
approach, although guidance is given
in TMH 22.

8. Provinces lack a system for considering
how roads promote access to economic
and social amenities, factors that play
no role in the Road Asset Management
System (RAMS). These basic access
features include connecting isolated
communities to public services such as
education and healthcare. Despite the
key socio-economic function of such
roads, their maintenance is often over-
looked given their low traffic volumes.

9. Despite the apparent fiscal constraints,
the poor and worsening condition of
the network, and low traffic volumes,
municipal and provincial road authori
ties cannot wholly abandon the gravel
road network as they are constitution-
ally mandated to maintain roads if
they provide citizens with the only
feasible means to access basic educa-
tion or healthcare facilities.

10.From an efficiency perspective, it is
imperative that the expenditure and
performance reporting standards are
applicable to all provinces, and that
provinces adopt and abide by them.
During the review process, there were
instances of selective application
of standards by provinces, such as
reporting standards, and loose compli
ance with indicator benchmarks.

One challenge is that it is not clear
how compliant provinces might be
rewarded or how non-compliance
should be addressed. This is because
provincial roads are listed in Schedule
5A of the Constitution as an exclusive
provincial legislative competence.
Therefore, the National DoT cannot
prescribe minimum norms and stan-
dards to provinces.

11.Some provincial roads departments are
a part of a department that includes

Civil Engineeribgcember 2023

public works, and even the police in the
case of the Free State. Limpopo’s{ro
vincial network is managed by a combi
nation of the roads department and the
Limpopo Roads Agency. As custodians
of their road networks, provinces are
responsible for setting policy priorities,
allocating budgets across these-pri
orities to achieve maximum value for
money, managing the implementation
of projects themselves or outsourcing
this to engineering companies, and
collecting and maintaining data on
their road networks for planning and
reporting purposes.

12. It is crucial that the funding for pro-
vincial roads rewards those provinces
that keep their networks in good con-
dition by preventing sections of their
networks from degrading into states
that require disproportionately large
spending to achieve acceptable condi
tions. If funding is allocated based on
the need for expenditure according to
the actual condition of the network,
then provinces have an implicit
incentive to allow roads to degrade to
poorer condition, as this would result
in a larger allocation of funds.

13.The condition of gravel road networks
has deteriorated substantially and at an
alarming rate. Limited resources have
meant that the bulk of this network
has continued to be neglected. The
cost of regravelling varies substantially
across provinces due to the quality of

gravel sources and distances to haul the

material. Some improved research is
required in the allocation of funding.
14.A uniform network funding model
needs to be developed. Provinces are
expected to supplement allocations
from their own funds with the PRMG.
The first trend that needs mention is
that the provinces, with the excep-
tion of Gauteng, KwaZulu-Natal,
Mpumalanga and Western Cape, ap-
pear to be heavily reliant on the PRMG
allocations. Provinces need to step up
efforts to supplement funding in the
road sector, failing which their main-
tenance backlogs will continue to grow
as the networks further deteriorate.
15.Critical processes need to be in place
to achieve improved success:
Monitoring road condition and data
collection: Provinces must collect
data on the visual condition of their
road networks and traffic volumes.

Pavement management systems:
These systems use data about the
condition of the road networks and
parameters to identify areas of the
network where works are required.
Project identification: Projects are
selected through a combination of
considering the outputs of analysis
done by the RAMS or pavement
management systems and ap-
plication of experience and expert
knowledge about the road network.
This process should include a site
inspection.
16.Institutional capacity: The importance
of skills and experience in each phase
of a project, from asset management
through to project implementation,
cannot be over-emphasised. Authorities
should have a large cohort of engineers
capable of ensuring quality control
during every step of the project cycle.
This has budgetary implications for
an authority. However, there are sig
nificant savings to be realised from the
efficiencies this capacity brings about.

CONDITION REPORTING FOR NON
MOTORISED TRANSPORTATION

Non-motorised transportation (NMT) is
an essential mode of transport in South
Africa, as over 20% of workers walk all the
way to work, and nearly 60% of scholars
walk all the way to schoét.It is therefore
important to consider NMT infrastruc-
ture when assessing road infrastructure,
as it forms a key part of the network.
NMT modes (mainly walking)
are crucial in many first and last mile
trips to public transport. The National
Households Travel Survey 202@rovides
an indication of the levels of satisfaction
with access to various public transport
stops/stations, which can be used as an in-
dication of NMT quality and perception.
Regarding satisfaction with the
distance from their homes to bus stops,
passengers in Ekurhuleni experienced the
highest levels of frustration, with over
40% of respondents indicating that they
were either dissatisfied or very dissatisfied
with the distance to the bus stop from
their home. Buffalo City and the City of
Johannesburg also have high levels of
dissatisfaction, both with just over 30%
of respondents indicating that they were
either dissatisfied or very dissatisfied.
The City of Cape Town, Mangaung and
Nelson Mandela Bay had the highest
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Users in most metros indicated over 50% satisfaction with facilit
at BRT/IRT stops (Sourdeppestown via FlickrCC BY-SA 2.0 Degd

levels of satisfaction with over 80% of re- Nelson Mandela Bay with high overall Q Due to limited new developments,
spondents indicating that they were either satisfaction level&. considering total street development,
satisfied or very satisfied with the distance On average, the satisfaction levels NMT infrastructure remains a critical
between the bus stop and their horfte. were the highest for access to taxi ranks, gap in the commuting experience.

In terms of the distance between which could be due to the nature of taxi Q Applying the broad description of the
BRT/IRT stops and homes, Buffalo City operations. Buffalo City and Nelson SAICE IRC rating, NMT infrastruc-
is shown to have overwhelmingly poor Mandela Bay displayed the lowest satisfac-  ture in metros would only achieve a
satisfaction levels as 100% of respondents tion levels, with approximately 30% of D rating.

indicated some level of dissatisfaction, of  respondents indicating that they were

which over 75% was indicated to be very  either dissatisfied or very dissatisfied with CONDITION REPORTING FOR PUB
dissatisfied. Inversely, all respondents from the distance to taxi ranks/routes from TRANSPORT INFRASTRUCTURE
Nelson Mandela Bay indicated only levels their homes. Cape Town, Tshwane and Public transport (PT) infrastructure such

of satisfaction, of which over 90% of the Mangaung had the highest satisfaction as bus stops, BRT stops, Metrorail train
respondents indicated that they were satis levels, with approximately 85% of respon- stations and taxi ranks are significant

fied. With the exception of eThekwini, all dents indicating that they were either parts of the transport network. It is there-

other metropolitan municipalities display  satisfied or very satisfied with the distance fore important to assess the quality of this

over 50% satisfaction with the distances  to taxi ranks/routes from their home%. infrastructure.

between their homes and the BRT/IRT Due to limited available data, the

bus stops, with Cape Town experiencing  Interpretation National Households Travel Survey 2020

over 90% overall satisfaction followed by ~ The data available gives only an assessment examines users’ satisfaction levels with

Ekurhuleni and Johannesburg experiencing of distance compared to the experience facilities at various stops/stations/ranks.

over 80% overall satisfactiéh. of the use of the infrastructure. Based Facilities include toilets, offices and shelters
Data on how satisfied respondents on assessment of NMT infrastructure in and are considered as a baseline assessment

were with the distance between Metrorail numerous projects in Tshwane, Ekurhuleni, of the condition of the infrastructure.

train stations and their homes shows that eThekwini and Johannesburg, it has been A high number of respondents indi-

over 65% of the respondents from Cape  observed that unless there is a newly funded cated poor satisfaction with the facilities

Town and over 60% of the respondents transport project where NMT infrastrue at bus stops. Although eThekwini and

from Buffalo City were dissatisfied or ture is included in the development, NMT Mangaung displayed just under 55%

very dissatisfied with the conditions. infrastructure is not adequately considered. overall satisfaction, Buffalo City displayed

Furthermore, both Ekurhuleni and Based on the above assessment, the  85% overall dissatisfaction and had no

eThekwini displayed over 50% overall dis- following conclusions are drawn: respondents indicating that they were

satisfaction with the distances, and both @ Inadequate provision is made to bring  very satisfied with the facilities. All other
Johannesburg and Tshwane displayed 50% transport services closer to the needs metros displayed between 50% and 65%
to 55% dissatisfaction levels, leaving only of passengers. overall dissatisfactiof?.
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Regarding facilities at BRT/IRT stops,
an alarming 100% of respondents in
Buffalo City indicated that they were
very dissatisfied. Conversely, 100% of
the respondents in Nelson Mandela Bay
indicated that they were satisfied with the
facilities. All other metropolitan munici
palities indicated over 50% overall satis-
faction, with Cape Town and Tshwane
indicating above 80% overall satisfaction,
followed by eThekwini, Johannesburg
and Ekurhuleni all displaying above 60%
overall satisfactio?

In terms of facilities found at Metrorail
train stations, Ekurhuleni and Buffalo City
had very low satisfaction levels, with-ap
proximately 75% to 85% of users indicating
that they were either dissatisfied or very
dissatisfied. On the contrary, 75% to 90%
respondents in Nelson Mandela Bay and
eThekwini indicated that they were either
satisfied or very satisfied, and over 60% of
respondents from Tshwane also indicated
overall satisfaction with facilities.

On average, the satisfaction levels with
facilities at taxi ranks were relatively con
sistent across the country when compared
to facilities at other public transport stops/
stations. Buffalo City fared the worst, with
nearly 70% of users indicating that they
were either dissatisfied or very dissatisfied,
while almost 0% of users indicated that
they were very satisfied with the facilities
at taxi ranks. They were closely followed
by the City of Johannesburg and Nelson
Mandela Bay, where 60% to 70% of users
were dissatisfied or very dissatisfied.
Mangaung, eThekwini and Tshwane had
the highest satisfaction levels, with 50% to
60% of respondents indicating that they
were satisfied or very satisfied with taxi
rank facilities*?

Interpretation

Great variance in user perceptions is
noted depending on the metro and type
of facility. One clear indication is that
BRT/IRT bus stop facilities have a greater
satisfaction rating, probably because
these facilities are newer and constructed
to higher standards than pre-BRT
developments.

RECOMMENDATIONS FOR
FURTHER WORK

A uniform assessment procedure needs
to be used to compare assessments
between metros and types of service
infrastructure.
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Road infrastructure expenditure as a % of total national expenditure
R60 billion 3.5%
R50 billior - 3.0%
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Note: Total expenditure for 2021/22 is an estimate; road infrastruqiarelgures for 2017/18
to 2021/22 are revised estimates

Figure 1 2020/21 road infrastructure expenditure as a percentage of total ol

expenditure®®

A national database of public transport
facilities needs to be developed. Who the
custodian for this should be requires de-
bate and specific actions to work towards
sustainable transport systems rather than
reporting the lack thereof.

the largest spending programme in the
economic development category and is
expected to continue growingj.

Figure 1 presents the national expen-
diture on road infrastructure from 2017 to
2021 and shows a spending increase from
R46 726 million in 2017 to R50 379 mil-

FUNDING ALLOCATION TOWARBI®2021. It also shows road infrastruc-

ROAD MAINTENANCE
Although funding is not part of the condi-
tion assessment process, this section is
provided to give an indication of levels
of funding that influence maintenance
activities. A more in-depth assessment
is required in future years to derive
specific conclusions. At this stage, the
data presented forms a baseline for future
assessment.

In this section the funding allocation
to road infrastructure and maintenance
and the expenditure thereof, considering
public transport funding, are presented.
This includes considering funding and
expenditure related to road infrastructure,
provincial equitable share, road mainte
nance, the PRMG, the Rural Road Asset
Management System Grant and the Public
Transport Operations Grant (PTOG).

Funding assessment

Economic development is one of the
fastest growing spending categories over
the medium-term and includes expendi
ture related to economic regulation and
infrastructure. Economic regulation and
infrastructure expenditure incorporates
water resources and bulk infrastructure,
road infrastructure, and environmental
programmes. Road infrastructure is

ture expenditure as a percentage of total
national expenditure, showing a decrease
from 3% in 2017 to 2.4% in 2021.

The Provincial Equitable Share is the
share of national revenue to provinces and
is the main source of revenue for meeting
provincial expenditure responsibilities. It
is determined by a formula that considers
the context and demand for services
in each provincé? Similarly, the Local
Government Equitable Share is the share
of national revenue to municipalities,
which supplements revenue that the
municipalities can raise themselveés.

Figure 2 shows the equitable shares for
provinces and metros from 2017 to 2021.
On a provincial level, KwaZulu-Natal and
Gauteng have the highest equitable shares,
and the Northern Cape has the lowest.
Overall, the Provincial Equitable Share
allocations increased slowly from 2017 to
2020 and then slightly decreased or pla-
teaued in 2021. On a metropolitan level,
the City of Johannesburg has the highest
Local Government Equitable Share among
the metros, while Mangaung, Buffalo
City, and Nelson Mandela Bay have the
lowest equitable shares. From 2017 to
2021, the Local Government Equitable
Share among metros has continued to
gradually increase.
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Figure 2 Provincial and metro equitable sharés

Road maintenance is imperative as it
reduces the rate of deterioration of the
road. Maintenance of provincial roads
includes activities such as rehabilita-
tion and resealing of surfaced roads,

re-gravelling and blading of gravel roads,

and blacktop patching. Provinces are, on

average, investing more than 55% of their
overall transport infrastructure allocation

to road maintenancé!

Figure 3 shows the expenditure by
Provincial equitable share 2017-2021 province for road maintenance. KwaZulu-
R120 billior Natal invests by far the most in main-
R100 billion! tenance and is estimated to have spent
R3 287 million in 2021/22. Conversely,
R80 billior the North West invests the least in road
. maintenance and is estimated to have
R60 billion e e .
spent R489 million in 2021/22. There is an
R40 billior overall increase of R1 327 million in road
maintenance expenditure by provinces
R20 billiony from 2017 to 2021. However, expenditure
RO | | | | from 2018 to 2021 has decreased.
2017/18 2018/19 2019/20 2020/21 2021/22 The PRMG is an important part of
- EC FS GP KZN o= | P e MP NC NW wC provinces’ road maintenance expenditure,
as it allows them to expand their main-
Metro equitable share 2017-2021 tenance acti\./i'ties, repair flood-damaged
R6 billion roads, rehabilitate roads used to support
electricity production, implement and
R5 billior maintain road asset management systems,
and improve road safety. Allocation of this
R4 billior grant is determined by a formula that in-
corporates provincial road networks, road
R3 billior traffic, and weather condition®.Figure 4
presents the allocation of the PRMG from
R2 billior 2017 to 2021, and consistently shows that
. KwaZulu-Natal has the highest allocation
R1 billior L
e (xR2 billion), and Gauteng has the lowest
RO | | allocation (R750 million). Overall, there
2017/18 2018/19 2019/20 2020/21 2021/22 is a steady increase in the allocation
= BUF CPT EKU ETH o= JHB === MAN NMB TSH amounts per province from 2017 to 2021.
Figure 5 provides a comparison

between the length of provincial roads
in a province and the 2021/22 PRMG
allocation, as percentages of both totals.
A positive outcome of this comparison is
when the percentage of the total PRMG
grant to a province is equal to or higher
than the percentage of the provincial

Roads maintenance expenditure 2017-2021

R4 billion

R3.5 billion;

R3 billion

R2.5 billiony

R2 billior
R1.5 billion
R1 billion
R0.5 biIIionJ I I
RO T T T T

2017/18 2018/19 2019/20 2020/21
W EC FS GP KZN ELP HEMP NC NwW wcC

Note: Expenditure for 2019/20 is a preliminary outcome, and expendif2820(21 to 2021/22 are medium-term estimates

2021/22

Figure 3 Road maintenance expenditure by provinte
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Provincial roads maintenance grant allocation 2017-2021
R2.5 billion
R2 billior
R1.5 billion
R1 billion
RO.5 billion
RO_ T T T T
2017/18 2018/19 2019/20 2020/21 2021/22
HEC FS GP KZN HLP HEMP NC NW wC

Figure 4 PRMG allocation by provinge

road length. For example, KwaZulu-Natal
has 11% of all provincial roads (surfaced
and gravel) in the country and 18% of
the PRMG, which means it has a higher
proportion of funding than it needs. A
negative outcome of this comparison is
when the percentage of the total PRMG
grant to a province is lower than the per
centage of the total of all provincial roads
in the country. For example, the Eastern
Cape has 18% of all provincial roads in
the country but only 14% of the PRMG,
which means it has a lower proportion of
funding than it needs. In summary, the
Eastern Cape, Limpopo, Northern Cape,
North West, and Western Cape have
lower proportions of the PRMG than

they need in comparison to their total
length of provincial roads.

Comparing the PRMG allocation and
expenditure, 96% of the total allocation
to provinces was spent from 2017 to
2021. The average annual growth in grant
expenditure nationally was 6.9% from

this grant increased from R107 309 000
in 2017 to R109 807 000 in 2021, but has
decreased by over R4 million since 2619.
While not directly related to road
condition, public transport does relate to

2015 to 2019, 2.7% from 2019 to 2020, and road transport, and is therefore important
is expected to decrease to -0.4% from 2019to consider. The PTOG provides supple

to 20223

The condition of roads in rural areas
is also important to consider, as the poor
quality of rural roads is a significant
barrier to mobility in many rural areas.
The Rural Roads Asset Management
Grant aims to assist rural municipalities
with creating their own rural Roads Asset
Management System and improving rural
road conditions, as well as collecting road,
bridge, and traffic data on municipal road
networks® Overall, the total allocation of

mentary funding to provinces towards
public transport services and promotes
the efficient spending of public transport
funding%° Figure 6 shows the allocations
of this grant by province from 2017 to
2021. It is clear that Gauteng consistently
receives the highest allocation of funding
from this grant, while the Northern

Cape consistently receives the lowest.
Overall, there has been a steady increase
in allocations, from R5.7 billion in 2017 to
R7.1 billion in 2021.

20%

Provincial road length compared to PRMG allocation, by province

18%-
16%+
14%-+
12%-
10%-
8%
6%
4%
2%
RO T T T T T T
EC FS GP KZN LP MP NC NwW

W % provincial road length W % 2021/22 PRMG allocation

wcC

Figure 5 Provincial road length compared to PRMG allocation by province

Civil Engineeribgcember 2023

41



Public transport operations grant allocation
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Figure 6 Public Transport Operations Grant by proviriee

Comments on funding data
Although funding is not part of the condi-
tion assessment process, this section pro-
vides baseline data for future comparison.
A detailed assessment would be required
in terms of the following parameter
combinations:

Q Per province and metropolitan area,
road condition lengths vs grant
funding allocation

Per province, provincial funding sup
plemented towards road maintenance
and allocation towards rehabilitation
Per metropolitan area, the funding
supplemented from own sources
towards road maintenance and alloca-
tion towards rehabilitation

Public transport allocations towards
maintenance and facilities improve
ment and/or refurbishment
Concerning roads, the allocation per
vehicle-km as well as those roads
serving small economic centres or
facilities, such as social infrastructure,
i.e. schools, clinics and community
centres.

Effort needs to be put into developing an
appropriate funding model that does not
only serve the highest use numbers, but
also considers economic development
with low vehicular or low pedestrian user
Or passenger access.

CLOSING REMARKS

Substantial effort went into the prepara-
tion of this road infrastructure report in
the face of many challenges, such as offi-
cials promising to share reports that were
subsequently never released, reports not
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containing the relevant information, and
reports being outdated. There were there
fore two options: either prepare a report of
very little value due to the unavailability
of appropriate information or search the
public domain for applicable reports and
content that would add value. The latter
approach was followed, but the quality of
a report like this depends largely on the
time available to obtain information.

It must be noted that, on the basis of
this research report, there are 66 different
roads authorities responsible for the
reporting on conditions of roads:

Q One national authority — adequate
report received.

Nine provincial authorities — adequate
reports were received from two au
thorities. One report was received on
a 2015 assessment, with the other six
based on extracts of condition reports
or annual reports.

Eight metropolitan authorities —
adequate reports were received for
three metros, although the assessment
of recommendations for one metro

is questionable, while the overall
conditions of the other five metros’
networks were obtained from extracts
of presentations or annual reports.

Q 48 district municipalities (DMs)

— other than the five DMs in the

Western Cape, very limited data

was obtained, although Treasury

reported on 11 February 2022 that

“35 957 km of paved road network and

53 255 km of unpaved road network

were assessed.” These roads lengths

quoted need to be compared with the

road lengths reported by the DoT,

namely 37 691 km of paved roads and

219 222 km of gravel roads.

For those authorities where detailed re-
ports were provided, the format and detail
varied substantially. Furthermore, the
road type and lengths are inconsistently
reported in all reports. Therefore, based
on the interpretation of the information
shared, the roads lengths of different
roads authorities, except those at DM
level, were provided as ‘best available
road lengths based on available data’.
Substantial work will be required to en-
sure that both Treasury and the DoT have
the correct data.

The quality of the 2017 research
report on roads, which informed the road
infrastructure grading for the 2017 IRC
and was provided as an example of the
type of content required, was simply in-
adequate as a baseline report to compare
the previous condition assessments with
most recent data, even considering the
struggle to obtain reasonable information.
It was therefore impossible to make any
comparisons with that report and how the
IRC ratings were derived.

In compiling future IRC reports,
consideration must be given to the effort
required to prepare a research report that
will put SAICE in a strong position to
defend any negative comments or ques-
tions. For example, only reporting data
does not provide sufficient insights on the
condition of a particular road network.

It is our opinion that the previous road
report prepared for the 2017 IRC was not
of adequate quality, and it is not suggested
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that any comparisons or trends be de-
duced from the 2017 report.

In this report, the descriptions of
the IRC ratings were used and applied
in terms of international standards and
proposed accordingly. For example, when
the length percentage of roads in poor to
very poor condition is less than 10%, this
is in line with international norms. Roads
are designed for a 20-to-30-year life, but
they cannot be removed at the end of
that period. The structural and service
capacity of roads have to be managed and
require (much like buildings and houses)
preventative maintenance at intervals
determined through well-defined as-
sessment procedures and intervention
actions. Therefore, if a roads authority has
less than 10% of its road length in poor
and very poor condition, it can perform
in line with international standards and
should be allocated an IRC rating of A.
Comments can be applied to indicate
warnings related to, for example, the rate
of deterioration, inadequate professional
capacity, or lack of funding.

Reporting only on the condition of
roads, i.e. the primary requirement for
preparing this research report, is like
applying a plaster on a septic wound.
Many roads may have the exact same
visual condition index (VCI), but the rate
of deterioration is substantially different
and would lead to dramatic changes
the following year, let alone a five-year
period. Therefore, considering only the
average condition for a network of roads
is an inadequate approach and may be
misleading.

Accordingly, this report shifted atten-
tion away from a network condition to
the length of roads in poor to very poor
condition. The principle is that once more
than 10% of a network is in a poor to very
poor condition, the network will continue
to deteriorate at a faster pace than before
the condition report was prepared, unless
substantial money is allocated to the
rehabilitation of those roads. In simple
terms, if a road has a life of 20 years, it
means that 5% of the network may require
rehabilitation every year to keep the
network condition at an optimal level.
Therefore, a baseline study was performed
on the current funding levels allocated
to road maintenance to allow, in the very
near future, a detailed assessment of ap-
propriate road maintenance funding and
rehabilitation actions.

Civil Engineeribgcember 2023

Based upon the above remarks, the
authors propose that SAICE undertakes
the following actions in line with the IRC
being one of the Institution’s strategic
objectives:

1. Within the next year: Use applicable
industry software to determine the
funding levels required to maintain
the current road network or suggest
what network length could be main-
tained based on the available funding,
keeping the various networks in at
least a fair condition.

Within the next year: Determine the
exact road lengths per road authority
and assess the technical ability of each
authority to perform the required
duties in terms of road and asset
presentation.

Within the next year: Considering that
public transport, and its associated
facilities, is used by the majority of
South Africans daily, the condition of
these facilities needs to be regularly
assessed. Prior to embarking on an

2.

3.

the lessons learnt from the previous
actions.

Should SAICE agree to the above
actions with related timelines, the pro-
gramme needs to be reviewed on an
annual basis to finetune deliverables
for each subsequent year, and appro-
priate funding allocated to support the
initiatives.

Not included in this report are the

detailed descriptions of terminology. For
example, what does an average network
VClI tells the reader? There are also related
terms, from road classification through

to funding matters, which require more
explanation in the context of condition as
sessment. This is a time-consuming task
outside of the primary focus of this report
and is required to ensure a comprehensive
understanding is provided.

Finally, the purpose of transport is to
get people and goods from an origin to a
destination in a sustainable and safe way.
Whatever approach SAICE adopts based
on this report, this basic purpose needs to

assessment of a sample of facilities, the be kept in mind.

full extent of facilities to be developed
and maintained by the appropriate
authority(ies), under management

of provincial, metropolitan, district
and local authorities, needs to be
determined.

Within the next year: The Medium-
Term Strategic Framework has three
critical objectives: infrastructure,
public transport and safety. The first
two objectives have in varying degrees
been part of this report, but safety
aspects have never been addressed.
A decision on how to deal with this
matter needs to be made.

Over the next two years: Obtain

all the funding allocations per road
authority, both from Treasury and
authorities’ allocations, related to
road maintenance and rehabilita
tion. Issue a report summarising the
aspects obtained through activities
from items 1 to 4.

By the end of year two: Obtain full
condition assessments reports from
roads authorities for the period 2021
to 2022 and compile an IRC research
report on the condition of all surfaced
roads in the country with recommen-
dations considering matters reported
through the actions from items 1 to 3.
At the end of year three: Issue an IRC
report on gravel roads, considering

5.

6.

7.

PREVIOUS ARTICLES

This article is the last in a series that
unpacks the comprehensive road infra
structure report that informed the road
infrastructure grading for the 2022 IRC.
Parts 1, 2, 3, 4 and 5 were published in the
July 2023(Vol.31, No.6)August 2023
(Vol.31, No.7)September 2023(Vol.31,
No.8),0ctober 2023 (Vol.31, No.9) and
November 2023(Vol.31, No.10) issues of
Civil Engineeringespectively.
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OPINION

Rectifying lost opportunitie
on the

The N3 national road between the Port of Durban and the Gauteng economic hugpistattdly the country’s
primary road in terms of freight usage demand. The efficiency of opgratiank thereof, influences the saving
or loss of many billions of Rands per annum.

Dr Malcolm Mitchell Pr Eng, HFSAICE
Retired Deputy Director-General of Transport

malcolm3511@gmail.com

far more economically and socio-eco-

nomically efficient to accommodate
the rapidly growing demand for general
freight transport along the Durban-
to-Gauteng corridor by expanding the
N3 road facility, rather than relying on
vague promises of improvements to the
rail facility.

Even if Transnet succeeds in resus-
citating its rail performance through its
current privatisation endeavour, which
appears to have had a bad start, develop-
ments in logistics such as ‘just in time’
movement of good will restrict rail’s role
to the haulage of bulk goods rather than
general freight.

Unfortunately, three major lost opper
tunities in recent decades have detracted
from the operational efficiency of the
N3. These are the failure to eliminate
the notoriously unsafe and operationally
inefficient Town Hill and Van Reenen’s
pass sections of the road, as well as not
providing a separate heavy vehicle facility
to reduce excess road user costs and
traffic-related deaths as a result of the
burgeoning growth of both heavy and
light vehicles using this road.

While some of the remarks below may
sound critical, they are made in the best
interests of the users of the N3, both now
and into the future. In doing this | am
also guided by my lifelong philosophy that
“if something has to be said, it must be
said” which is based on the axiom of the
famous Irish philosopher Edmund Burke,

I t has been suggested that it would be
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Van Reenen’s pass

that “evil prevails when good men remain
silent.”

the past few decades’ problems with rail
transport, the single best technology in
these times is the primary road network.

CONTEXTUAL BACKGROUND unfortunately, the country’s political cli

The great economist Prof. Paul
Samuelson, when asked if he could
identify one single economic idea that
he thought stood above others, replied,
“the theory of comparative advantage”.
This theory holds that the wealth of a
country is maximised if it concentrates its
resources on those sectors it is better at.
An objective of this lesson in economic
theory is that it is necessary to allow
infrastructure policy for the movement
of goods to concentrate on what it is best
at, and by extension to avoid what it is not
good at. In other words, allow transport
infrastructure planning to prioritise the
best technologies available in order to
optimise optimum growth in the country.
In the current South African context
for the movement of freight, considering

mate does not appear to acknowledge this
economic reality. Instead, extraneous fac-
tors seem to have clouded the economics

of the efficient movement of goods.

There is general acceptance among
transport economists that a good and ef-
ficient transport system is the single most
important catalyst in the development
of a country after education. Numerous
studies have shown that investment
in land transport is directly related to
growth in GDP withreturns in the growth
of the economy being up to seven times
the investment in roads. The movement
of general freight by rail in South Africa
has been in the doldrums for nearly a
half century, and during recent times
rail has been completely unable to come
close to meeting the demand. This has
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led to massive financial implications for
the economy — a suggested loss of up to a
billion Rand per day in one industry only
—and has caused an impossible demand
on the current N3 road.

Despite repeated promises over
decades by the rail authority to implement
new strategies to address the shortcom-
ings, it is unlikely that rail will return to
being an effective mode of transport for
decades to come. So, the N3 will have to
continue to bear the brunt of the ever-
increasing demand for freight transport.

In most countries, such circumstances
would lead to consideration of a separate
road freight transport facility. However,
political leaders and even some transport
practitioners have steadfastly maintained
that rail “will eventually come right”. But
have we the time and money to wait for
this pipedream to take place before the N3
road clogs up completely?

The N3 commenced its life 180 years
ago in 1843 when it became apparent that
there was a need for a freight haulage
route from the rapidly growing settle-
ment at Port Natal into the interior of the
country. Regular and various improve
ments in route location, design standards
and construction, and especially mainte
nance activities over the ensuing period,
brought the road up to today’s reality.
However, right from the beginning two
sections caused problems, particularly
for freight traffic. These are the notorious
mist-bound, unsafe and steep ascent
of the Town Hill plateau just north
of Pietermaritzburg and the difficult
crossing of the Drakensberg mountains.

A proposal for a remote
Pietermaritzburg bypass section of the
Town Hill was drawn up in the early

1990s. As assessed by the author, this
proposal was enthusiastically received
by the then Minister of Transport, a
noted transport economist, before he
entered politics in his ‘later’ life. During
site inspections of the optimum route by
the author and the Minister it was made
clear that the proposal would be high on
government’s road priorities. This was
before the creation of SANRAL out of
the chief directorate of national roads

in the Department of Transport (DoT).
However, with the advent of a democratic
government in South Africa in 1994, the
new Minister of Transport in conversa-
tion with the author expressed the view
that the incoming new government had
other politically influenced priorities for
the national road network. This was the
first lost opportunity for the improvement
of the N3.

The second lost opportunity, first
proposed in the early 1970s, was a
Harrismith bypass route crossing the
Drakensberg mountains at De Beer’s pass
to eliminate the tortuous and dangerous

2010 or so, when a new route became nec-
essary following the rapid growth in heavy
vehicle usage of this route, more stringent
environmental protection regulations
had been formulated. Furthermore,
political agitation against the re-routing
of a section of the road arose as described
below. The then Minister of Transport
succumbed to the political pressure from
the Harrismith Municipality, the Free
State provincial authority and the local
business forum.

The third lost opportunity was not
the result of politics, but in the opinion of
the author was due to a lack of adequate
foresight by some planners in both the
DoT and SANRAL. The N3 corridor
carries by far the largest volume of general
freight traffic in Southern Africa. Even
in light of the demonstrated inability of
the rail operator to meet demands for
freight haulage within the Durban Port
to Gauteng corridor, transport and road
planners at national level appear to have
been beguiled by repeated promises over
two or three decades that they would “get

steep Van Reenen’s pass section of the N3,their act together” and be able to meet a

which was established a hundred years
ago in 1924. This scheme was developed
into a detailed design during the next
few years and placed on the National
Transport Commission’s (NTC) five-year
programme.

Unfortunately, due to a severe shortage
of funds for roads at the time and the
fact that the entire section between
Keeversfontein and Warden would have
to be constructed before the road could
be opened to traffic, the project was re-
moved from the five-year programme for
consideration at a later stage when traffic
volumes warranted its construction. By

large share of freight haulage demand.

In the opinion of the author this ap
parent lack of foresight by national trans
port planners, as expanded upon below,
has dire consequences for the efficiency of
freight haulage operations between Durban
Port and Gauteng, as well as unnecessary
additional road user costs both now and
into the future. The recent criminal activi
ties as well as high rate of accidents and
breakdowns on the N3 and the consequent
disruption to commercial activities-l
lustrate this point very clearly. This lost
opportunity, together with the other two is
discussed in more detail below.

A truck accident at Van Reener
Pass over Easter in 20(



The Rickivy embankment failure on the Pietermaritzburg bypass

FIRST LOST OPPORTUNITY: FAILkR& T 4Dalysis revealed that this Although the routes were both long,
ELIMINATE TOWN HILL SECT |Gt fofN3d would reach a service they were economically viable (taking

The notorious and treacherous section of level of between D and F by the year 2000 vehicle operating costs for heavy vehicles

N3 just north-east of Pietermaritzburg, unless improvements were carried out. into account) should they be financed by a

where a climb to the next plateau in the This short section of the N3 also has an  loan redeemed by the tolling of road users.

geomorphology of the eastern seaboard  accident rate significantly higher than The existing Pietermaritzburg bypass

of South Africa is necessary, creates a normal for national roads, due mainly to  would then revert to an urban arterial,

problem that road planners have had to the mixture of heavy vehicles and light which is the way it has been functioning

deal with for about 150 years. vehicle commuter traffic travelling in for decades. An additional benefit cited
This section has been problematic both misty conditions down a 7% grade. In at the time was that the new alignment

in construction, because of unstable geo  addition, many cut slopes are unstable could facilitate a shorter link to the

logical conditions, as well as in operation  and high fills on dipping shale substrata — KwaZulu-Natal North Coast than travel-

of transport vehicles over many years. In  such as the notorious ‘Rickivy fill failure’  ling through Durban as the N3 now does.

the road’s early days, ox wagons travelled which was eventually replaced with a high Although there have been more recent

in convoys of between 5 and 15 wagons for viaduct — has not helped the problem. investigations into a “closer” bypass of

security in case of break downs. In more In 1991 a proposal by the DoT'’s Pietermaritzburg, the current road more

recent times, the road has become exceed local regional engineer to relocate this or less follows its original route up Town

ingly dangerous to travel on because of its dangerous section of the N3 was made to Hill to Hilton which existed some 150

poor geometry and often misty conditions. the then Minister of Transport who, as years ago.

Additionally, the fact that it traverses a mentioned earlier, showed great interest

built-up residential area has caused envi in the proposal. The proposal examined SECOND LOST OPPORTUNITY:
ronmental and noise pollution problems.  a number of routes to both the northand  ELIMINATING VAN REENEN'’S PAS!

In 1990, an analysis confirmed that south of the city. Two of these routes were Crossing the Drakensberg Mountain

even at that time the road was heavily chosen for future development, namely Range has always been a major problem
trafficked, with a high percentage of heavy Shooters Hill and Karkloof. Both routes for both road and rail communications
vehicles travelling at crawling speeds. were about 60 km in length and bypassed between Durban and Johannesburg.

In addition, runaway heavy vehicles had  Pietermaritzburg some 10 km to the north The original Voortrekker wagon track,

led to many deaths, mainly of local com-  of the city, passing very close to the Albert as laid out on Van Reenen’s Pass in 1856,
muters. Various measures over time have Falls Dam. They stretched from a westerly is about three or so kilometres from the
been carried out to improve the operating junction with the existing N3 in the Lions  present N3 at the top of the pass. In 1924
conditions but the section remains an River area to an easterly junction in the a new gravel road was built which is basi-
extremely dangerous one. Umlaas Road area. cally the route followed by the N3 today.
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The then new alignment unfortunately
incorporated a very dangerous tight

bend near the top of the pass, commonly
referred to as “Windy Corner” because of
its precarious position at the end of a ridge
overlooking a very deep valley. Many acci-
dents occurred at this position on the road
and, in the words of Gillis van Schalkwyk
who authored a book on Drakensberg
passes, “it was most disconcerting to
travel up or down on this section of the
pass and see the wrecks of cars which had
gone over the edge and just left there.” In
the 1960s the provincial roads department
built a short new section of road which
bypassed Windy Corner.

During the late 1960s the NTC'’s
Inspecting Engineer for Natal proposed a
re-alignment of the N3 along a more di-
rect route between the ‘Reef’ and Durban,
past the towns of Warden, Villiers and
Heidelberg in the Free State and the
Transvaal. While this proposal was a
good one in that it substantially reduced
the overall length of the N3 as well as
road user costs, the problem of traversing
the Drakensberg Mountain range using
acceptable road design standards still
remained. Unfortunately, the existing
road up Van Reenen’s Pass was of poor
standard for a national road, though
acceptable for a lower order provincial
road. In addition, its steep gradients and
often misty conditions made it extremely
dangerous to travel.

Taking into account the major benefits
of re-locating the N3 through the north-
eastern Free State, the NTC accepted
the re-alignment proposals for the N3
along this route but specified that in the
short term Van Reenen Pass needed be
upgraded to the extent possible. It also
required that over the longer term, as the
traffic volumes grew, an alternate crossing
of the Drakensberg conforming to accept-
able national road standards be located
and built.

In 1971 the task of locating an ‘ac-
ceptable’ crossing of the Drakensberg
that conformed to national road freeway
standards was allocated to two engineers
in the DoT’s Pietermaritzburg regional of-
fice. After conducting a detailed investiga-
tion of all possible routes for this crossing
they recommended De Beer's Pass as the
most optimal route satisfying all criteria.
Incidentally, this was one of the five routes
identified by the Voortrekker scouts for
their original crossing into Natal in 1837.
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Map of the N3 route, showing the De Beers bypass of Harrismith

This recommendation was accepted by
the NTC.

Consequently, the alignment of the
N3 in Natal was re-declared to stretch
from Frere to De Beer's Pass and on to
Warden in 1972. The new routing would
intersect the then existing provincial

road between Ladysmith and Van Reenen

at Keeversfontein, some 30 km from
Ladysmith. Until the De Beer’s Pass sec-
tion of N3 through to Warden could be
constructed the dangerous Van Reenen’s
pass route would have to remain in use.
Following this decision, the detailed
route location and preliminary plan
ning for the new section of N3 crossing
the Drakensberg commenced in 1973.
The first part of planning for the sec
tion from Keeversfontein to Brakwal
Station near the top of the mountain
range was carried out in-house by the
DoT’s engineers, while the second part
through to Warden was done by private
sector consultants. This new alignment
would cross the mountain range some
30 km east of Harrismith, with the then
existing road from Keeversfontein to
Warden remaining in place to serve the

town of Harrismith and the N5 link to
Bloemfontein.

In 1978, in the light of the severe
shortage of funds for roads throughout
the country paired with the fact that it
was necessary to construct the entire
section of the Van Reenen’s Pass to
Warden section of the N3 before it
could be opened to traffic, the NTC
decided to remove the section from the
five-year programme and review it again
at a later stage when traffic had grown
sufficiently to justify the expense. This
was expected to be around the turn of
the century.

In the meantime, it was agreed that
the existing Van Reenen’s pass section
should be upgraded as necessary to
accommodate the traffic. At that stage,
when the traffic (including heavy vehicle
traffic) was relatively light, this was a
reasonable solution. However, there has
subsequently been a terrific growth in
traffic, particularly heavy trucks, which
has probably increased five-fold during
the intervening 40 or so years. This has
led to extremely dangerous traffic condi-
tions on this section of road which was

a7



regularly improved to accommodate the
traffic growth.

In and around 2010 further route
alternatives to the proposed De Beers
Pass re-alignment were investigated, as
required in terms of the Environmental
Impact Assessment Regulations at the
time. This entailed numerous studies
and public consultation. A great deal of
misinformation was fed to the objectors
by those opposed to the new route.

Numerous information meetings were
held from 2009 onwards, at which public
disorder often broke out. Objectors were
bussed in, with one objector alleged
to have said that their aim was to stop
the project “since it was [said to be]
the intention of the road authorities to
plough up the then existing road into
Harrismith”. Not only would Harrismith
become a ghost town it was said, but the
new road would also destroy wetlands —
this despite the fact that many thousands
of kilometres of roads throughout the
country, including the existing N3, cross
wetlands with no or very limited damage
to their functioning. The political
agitation continues, even despite slight
adjustments being made to the route to
avoid wetlands or to minimise its impact
on them.

The transport economic analysis
shows an 18% internal rate of return
comparing the De Beers Pass route to the
existing N3. The primary reasons are that
De Beers Pass is 14 km shorter than the
existing N3, there are moderate gradients,
and the new section would be a dual
carriageway freeway which would lead to
improved road user safety.

Unfortunately, the initiative aimed
at providing economic benefits to South
Africa ended up being futile, and in 2017
the Minister of Transport succumbed to
political pressure from local and prowin
cial authorities as well as the Harrismith
business forum and cancelled the De
Beers Pass project.

This remains the case and although
there has been pressure from SANRAL to
withdraw the cancellation, there has been
limited progress to date.

and not wishful thinking, as appears to

A queue of “heavies” on the N3

The answer often given is that rail

have been the case thus far. There are two has lower externality costs, particularly

main areas which need consideration: 1)
the ability of the existing N3 to cater for
the demand for very heavy mixed traffic
with an extraordinary high percentage
of heavy vehicles in an efficient and
safe manner into the future, and 2) the
economics and financial aspects of such
a project.

Discussing the issue from a transport
economicsviewpoint, albeit in a very ab-
breviated fashion, transport performance
indicators tend to consider cost and
operational performance, such as the cost
of operating the mode and the number of
tonne-kilometres moved. The ultimate
test of the mode’s efficiency is the ability
to fund allof its own costs, including
infrastructure costs. Rail transport has a
very complex structure including perma
nent way, signalling, power supply com-
munications, rolling stock, intermodal
handling facilities and storage facilities,
at the least. In addition, multiple centres
of operation and control are required as
goods pass from producers to the rail op-
erator and back to the eventual recipient.
Most countries worldwide acknowledge
that rail cannot cover all these costs from
earned revenue. Rail also does not have a
tax generating capacity.

Very succinctly put, and based on an
analysis about 15 years ago by a noted
transport economist, the roads sector’s
ratio of taxes generated to government
expenditure on infrastructure is about
2:1 in favour of the Treasury. For rail the

THIRD LOST OPPORTUNITY: Aorresponding ratio (with taxes generated
DEDICATED HEAVY VEHICLE R@Alk»al and ore exporting businesses)

In considering whether or not a dedicated
freight road between the Port of Durban

and Gauteng is necessary, it is important
to base the consideration on actual facts
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is 10:1 against the Treasury question
which thus needs to be answered by
politicians is why governments continue
to plough so much money into rail.

environmental. However, it has been
shown that the rail mode’s generally
superior environmental performance is
rarely a sufficient factor to compensate
for poorer cost-benefit performance in
infrastructure investment appraisals. Are
our politicians and government transport
planners aware of these concrete facts,
or are decisions on infrastructure invest-
ment made on political or emotional
factors?

Turning to thefinancial aspectsf a
dedicated freight route in the N3 corridor,
and once again using figures from an
analysis carried out some 15 years ago, it
has been shown that road has a 4:1 advan-
tage over rail in terms of cost and benefit
analysis. In other words, the expenditure
at the time of R15 billion on a dedicated
freight road would create about four times
more new freight transport capacity than
if the same amount were spent on the rail
mode. If government planners had relied
on facts some 15 or so years ago, we could
have been a long way down the road to
reducing the problems associated with
traffic operations on the N3.

However, we are now at a point where
there are only some six or so years before
the current concession on N3 comes to
an end. What does government intend to
do then?

Taking all the relevant factors into
account it appears obvious to the author
that in order to handle the likely road
freight demands on the N3 safely and
efficiently some two to three decades into
the future, the obvious solution is the
separation of truck traffic from motor
cars, probably through a dedicated freight
route. Despite promises by the rail oper-
ator, and considering that general freight
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is more effectively handled on roads, the
demand of road freight transport on the
Durban-to-Johannesburg corridor will
grow substantially in the decades ahead.

The question arises as to how this
demand should be accommodated when
the current concession reaches its end in
six years’ time, and how should this be
funded. As long ago as in 2006 the USA
Transportation Research Board (TRB)
made a thorough analysis of alternatives
for transportation, and, in this context,
road funding. The TRB made the point
that worldwide transportation agencies
have long-standing concerns regarding
the long-term (40 or so years) stability of
funding sources for, inter-alia, roads.

The current financing procedures for
roads based mainly on taxes on fuels is,
the report mentions, for many reasons not
likely to be sustainable into the future.
The report suggests that “opportuni
ties are at hand for fundamentally new
approaches to road funding that could
provide a sound basis for transportation
financing and at the same time improve
the efficiency and quality...”. It goes on to
say that progress in the technologies of
toll collection and road use metering has
greatly diminished the cost and inconve
nience that has discouraged the imposi-
tion of direct charges on the users of most
roads in the past. With the application of
these technologies, road services could be
paid for by metering each customer’s use
and charging accordingly, just as utilities
such as water and electricity are paid for
today.

The same trend is being developed
in Europe where several countries are
considering a greater role for road toll
user fees to fill the fuel tax gap created by
electric vehicles. These revenue streams
are set to decline sharply with the rapid
transition to electric cars. Losing billions
of Euros in tax revenue would be a serious
issue for healthy economies, but with
governments facing a black hole in their
finances, treasury ministries are under
pressure to find replacement revenue
streams for diminishing motoring tax
income.

Taking all the relevant factors into
account it appears obvious to the author
that the solution to safely and efficiently
meeting the road freight demand on the
N3 for several decades into the future is
the separation of truck traffic from motor
cars, probably through a dedicated freight
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route. This proposal would need to in-
corporate the construction of the already
planned new section over Key Ridge, a
new alignment between Camperdown and
Lion’s River (the Pietermaritzburg bypass)
as described earlier in the paper, and the
new route between Keeversfontein and
Warden (the De Beers pass route suitably
modified to accommodate environmental
requirements).

In respect of the economic and
financial viability of an N3 truck route,
it has been shown by a noted economist
that such a user pay proposal would be
financially viable for this dedicated freight
route.

As regards the responsibility for
providing the facility, it would be neces-
sary after 2030 to enter into an agreement
with a concessionaire for this purpose.
The concession should become a vehicle
for an integrated approach to serving the
total logistics needs of the total length
and extent of the Durban-to-Gauteng
freight corridor, and also further into the
continent beyond our borders. It would of
necessity incorporate rail, road, and ship-
ping components of the logistics chain.

While this suggestion might appear
to be ambitious, experience has shown
that for the development of South Africa,
30 years into the future, innovative and
resourceful thinking is necessary. What
is needed is a clear and bold vision on
the part of the decision makers, as has
been shown by past decision makers in
developing the N3 to its current format.
Such far sighted thinking is more likely to
come from the private sector than from
government.

THE FUTURE FOR THE N3?
What is the future for N3? While some
of the remarks below may sound critical,
they are made in the best interests of the
users of N3, both now and the future.
Perceptive, innovative, and realistic
planning is necessary to address the
future needs of this primary freight haul
road in Southern Africa. This was done
by the DoT during the 70s and 80s and led
to the creation of today’s world-standard
primary road network for the country.
This network has served the country’s
major road needs for some 50 or so years
now. During the planning stage for the
current system the rail operator was not
in the same dire situation as it now is, so
at the time it was not necessary to cater

for the major shift of freight from rail to
road that has since occurred. Realistic
consideration must now be given to the
probable inability of rail transport to
rehabilitate itself.

Despite repeated promises over
decades, the rail operator has not yet
delivered and there is nothing to suggest
that it will do so into the planning ho-
rizon. As Einstein has remarked, “insanity
is doing the same thing over and over and
expecting different results.” In fact, even
if the rail operator was to miraculously
transform its operations, its role will be
mainly confined to the haulage of bulk
freight. This is inter alia because the ‘just
in time’ business philosophy strongly
favours road transport for general goods.

The stage is therefore set, and the
need is obvious for the planning of a
separate dedicated road facility to cater
for freight haulage separate from that
for light vehicles. Because gradient is the
most important factor for heavy vehicle
haulage, the current early planning for
the road over the Drakensberg and the
Pietermaritzburg Town Hill bypass —
which both incorporate flatter than the
existing maximum gradients — should
optimally be incorporated into a new
dedicated freight route.

Is this type of thinking taking place in
the DoT or SANRAL? It needs to be, as
the rapidly growing volume of “heavies”
on the N3 corridor makes this imperative.
Apart from safety and economic ef-
ficiency of operations, the current conces
sion for the operation of the N3 expires
in six years. This is a very short period
ahead, and if planning for the future of
N3 is taking place it seems to be doing so
in secret, since neither the N3TC or the
public seems to have been consulted or
informed of what the thinking comprises.

There are many unanswered questions
in the minds of the users of the N3 re-
garding its future. This paper raises only
some, but among others is the question
of whether the successful concessioning
of national roads will continue or if the
N3 will be allowed to degenerate into the
state of most of our provincial and city
roads. Another concern is whether peli
tics or engineering principles will prevail
in the planning for the future of N3, as
well as the remainder of our national road
network.

The growth in the demand for
road space on our primary roads is
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Pavement rehabilitation underway on Van Reenen’s Pass

inexorable, as can be seen by the current the country, needs to wake up and heed
traffic on roads such as the N3 and the  the recommendations of professional
Johannesburg ring road. Some of us were road engineers.

involved when the ring road around Given the high rate of return on roads
Johannesburg was opened to such low this is the opportunity for government to
traffic volumes that we were concerned  live up to its promises to invest heavily

that the planning was too grandiose. in productive infrastructure. The most
Considering the current traffic conges productive manner of doing this would
tion on the same road, we were not likely be through a further concessioning
wrong in our planning. It is suggested of the N3 corridor. It is noticeable that the
that we stand at one minute to midnight  section of the N3 managed by the conces-
in respect of maintaining safety and sionaire is in far better condition than
operational efficiency into the future that administered by SANRAL directly.

in respect of the N3 road corridor and

that government, taking into accountits CONCLUSION

stated intent to concentrate its efforts on It is interesting to note that 15 or so years
the provision of sound infrastructure for  ago, the South African Road Federation

ANSWER TO ETHICS MOMENT QUESTION PAGE 12

All structures, whether temporary or permanent, must be designed, andahsteuc-
tion approved, by a registered professional who is competent in such worbu l&se
the person signing off on the job, it is your responsibility.
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issued a media statement supporting a
dedicated freight route for the Durban-
to-Johannesburg freight corridor. While
there have been some lost opportunities
in the development of the N3 in the past,
it is not too late to rectify the problem

of handling the rapidly growing general
freight demand along the Durban-to-
Gauteng corridor by expanding the road
facility. This is where planning that
considers realistic inputs and not wishful
thinking is necessary. The onus rests with
the DoT, aided by SANRAL.

Does the appropriate and necessary
ability to do this, free of political influ-
ences, exist? Government has frequently
stated its intention to invest in productive
infrastructure. This is its best option to
do so. The coming few years are vital
for the future of the N3 as an efficient
conveyer of road freight as well as public
travel. It is important that the drive shown
by road planners during the past 15 years
be continued!O
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Infrastructure conundroum®

ears of insufficient funding, corruption, and a shortage of the collective effort of both government and the private sector as
skills have resulted in the pervasive deterioration of our committed partners.

transport infrastructure across all facets of the sector, Furthermore, a functional entity like SANRAL should not
indicating a systemic issue. be continuously burdened with the responsibility of managing
Most obvious is the state of our pothole-riddled local and provincial roads. SANRAL already lacks the capacity to optimally

provincial roads. Road stormwater systems have impacted the  manage its core routes, and burdening it with the need to develop
subsurface layers of our roads, compromising their long-term additional capacity to manage provincial roads could be the straw
integrity. Road safety signage and directional signboards are oftethat breaks the camel’s back.

no longer visible or missing, leaving road users ignorant of speed

restrictions or safety warnings. PPPS AND THE SKILLS CHALLENGE
Public private partnerships that are strong and realistic have
RAIL COMPLEXITIES been underutilised. One cannot, for example, expect parties in

PRASA's short-distance passenger commuter rail system played a concession on a major freight rail network to make substantial

a vital role in transporting hundreds of thousands of commuters  investments where the contracted period is hopelessly too short.
annually at an affordable cost until it was completely crippled by Another initiative already underway in the case of rail is to
mismanagement, corruption, theft and vandalism. With the systemseparate the infrastructure asset owner from the user to allow for
now dysfunctional, millions of commuters are forced to instead multi-user access on a paid for basis as we do with toll roads. This
use buses and minibus taxis, many of which are dilapidated and a idea has been bandied about for over twenty years and needs to be
major contributor to our shocking road death toll rate. taken more seriously and implemented sooner.

Our freight railway network, with the iron ore and coal export The management and skills challenges need to be addressed in
lines, used to be at the cutting edge of heavy haul rail network the immediate short term, as the vertical separation process will
technology. Now, the critical long-distance rail networks are mostlynot happen quickly enough and, even if it does, it will require an
unreliable due to multiple shortcomings. Unsurprisingly, this has  optimally functional and capacitated infrastructure manager to

led to a boom in road freight. The result is compromised road ensure that the network is ‘reliable, affordable, available and safe’.

safety and shorter lifespans as our roads were never designed for This was the mantra which many in the railway infrastructure

such high volumes of heavy axle load traffic. maintenance environment lived up to from the late 90s well into
The impact on our economy has been colossal. National the early 2000s, when all efforts were being made to ensure that

Treasury has openly admitted that we do not have sufficient moneythe rail service was indeed predictable.

in our budget to meet all of the competing demands that we seek

to fulfil. The significant immediate impact is driven by a highly EMPOWERMENT AND ECONOMIC INCLUSIVITY

diminished tax base with unemployment at 40%, coupled with the Section 217 of our Constitution requires that we, at all times,

lost revenue that could have been derived from higher volumes of ensure fairness, cost effectiveness, transparency and competitive

exported commodities by rail and the failure to recover significant ness, while using public procurement to drive economic inclu-

sums of money that was pillaged during the state capture period. sivity. Ensuring the appropriate skill levels to implement these
projects is imperative, especially at local government level.

INFRASTRUCTURE FOR ECONOMIC GROWTH Better use should be made of the private sector consulting

Bloated state employment should not be tolerated in the public  engineering capacity, which is not being fully utilised and driving

sector if we are to optimise our spend on staffing costs. Itis young practitioners to emigrate to where their skills and knowledge

counterproductive to constrain the development of economic are fully employed.

infrastructure at a time when we need to develop additional We need to use new projects to build on our empowerment
infrastructure for economic growth. and economic inclusivity by developing competent and committed
Greater investment in functional road, rail, air and sea trans  capacity among consulting engineering companies, contractors
port networks drives economic growth, which is currently pro and suppliers. There can be no room for the extortive practices and
jected at less than 1% of GDP in the current year — inferior to other corruption that have hampered many new projects to date.
competitive developing economies where 3% to 4% is the norm. We need a collective approach in which government taps into
Investment in skilled people and a long-term focus on the private sector’s capacity and technical expertise to develop a

adequately operating and maintaining all transport systems are comprehensive transportation plan that focuses not only on the
necessary to realise the ongoing benefits of such economic infra-development of new infrastructure but also the maintenance of
structure. We cannot afford to run these systems to failure and our existing infrastructure, to meet the needs of all participants
hope to have the funds required to build anew. This will require in the transportation sectord

Civil Engineeribgcember 2023 51



Decarbonising South Africa’s par
with hydrogei s+

As fuel prices climb and the global automotive sector migrates to more
sustainable vehicle technologies, the future of South Africa’s minius ta
industry is in flux. Our previous research has found that batterycelectri
technology struggles to meet all the mobility requirements of minibus
taxis. We investigate the technical feasibility of powering taxis with
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hydrogen fuel cells instead.
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mbustion vehicles are soon to
become a remnant of the past. This
especially true in Africa, which
is likely the continent most vulnerable to
the effects of climate change (UNEP, 2021).
Global cooperation is essential to curb this
problem. The Paris Agreement has led
47 out of Africa’s 54 countries to pledge
their National Determined Contributions
(NDCs), which plan out their climate change
mitigation, adaptation and finance strate
gies (Abudu et al., 2023). Africa has led the
way by achieving higher quality standards
for their NDCs than any other continent.
Despite this, the feasibility scores of Africa’s
NDCs averaged at only 42%, indicating
the challenges that it may face as it tries to
implement its strategies (Mukarakate, 2022).
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tries are contemplating is to migrate the
transport sector to more efficient technolo
gies. The transport sector currently contrib
utes 23% of global carbon emissions (Sims
et al., 2014), suggesting that the combustion
of fossil fuels is not a sustainable option for
our transport needs. Already, major vehicle
manufacturers have committed to plans to
switch to battery-electric or fuel-cell teeh
nologies in the next 5 to 20 years (Lowell &
Huntington, 2020; Motavalli, 2021).

The big question is whether these new
technologies will actually be beneficial for
developing countries and whether these
countries will be ready to meet the drasti
cally different infrastructure requirements
of these new technologies. To start with,
the ailing electric utilities of developing
countries are often unable to meet current
electricity demands, let alone the high
demands of a vast population of electric
vehicles (EVs). Studies have shown that in
some African countries, switching private
vehicles to EV technologies could not be
supported by the grid (Agunbiade & Siyan,
2020; Dioha et al., 2022) and could even
have a negativienpact on the environment
(Buresh et al., 2020; Buresh, 2021).

Public transport, albeit predominantly
informal (paratransit), still constitutes
the majority of the modal share in most
developing countries (Behrens et al., 2016).

This paper won the SAICE Transport Division Merit Award for a Young Professional
Paper Award at the Southern African Transport Conference 2023. The pageer pr
sented here has been reproduced from #1&' Annual Southern African Transport
Conference 2023(10-13 July 2023; ISBN: 978-0-6397-8658-2) and is republished with tions. These opportunities include:
the kind permission of the conference organisers.
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According to Kumar et al. (2008), besides
walking, minibus taxis have the highest
modal share in Africa (as calculated from
14 African cities). Since this form of public
transport constitutes such a high modal
share, it would be natural to optimise and
plan EV migration for this sector first, before
looking at private vehicles. African public
transport is fraught with old, undermain
tained minibuses, which would benefit
greatly from this transition. However, in the
context of developing countries, a literature
gap exists on public transport electrification.
To address this literature gap, we have
previously performed feasibility analyses of
battery electric vehicle (BEV) technology for
South Africa’s taxi industry. This made use
of acustom simulation software which we
developed as part of our previous studies
(Abraham et al., 2021; Abraham et al.,
2022b). The results of these analyses showed
various challenges that would manifest if
the taxi industry adopted BEV technology
(Booysen et al., 2022a; Booysen et al., 2022b;
Rix et al., 2022). In response, we decided to
investigate other EV technologies, specifi
cally fuel cell vehicle (FCV), the feasibility of
which is evaluated in this article.

OPPORTUNITIES AND CHALLENGIE
OF PARATRANSIT ELECTRIFICATIH
Our previous research studied paratransit

in South Africa (Booysen et al., 2022a),

Uganda (Booysen et al., 2022b), and other
African countries (Rix et al., 2022). We

found numerous opportunities that favour

the adoption of BEV taxis in those cities,

which can be adopted in other African

countries with similar paratransit condi-

Q Favourability for photovoltaic
charging, since most taxis pause
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operations at midday, when solar ir-
radiance is at its peak.

Q The fact that most taxis’ operations
are intra-city means that they have a
non-constant speed profile and a high
frequency of stop-starts, and BEV
technology greatly minimises the loses
of this type of driving profile.

Q The taxis’ intra-city operation together
with the fact that they consist of old
vehicles and constitute the main mode
of transport for 62% of South Africa’s
households (Statistics South Africa,
2021), means that the localised pollu-
tion produced by these vehicles would
be greatly curtailed.

Despite the opportunities, there are

technical challenges that would arise from

minibus taxi electrification. First of all,
taxis have much higher energy demands
than private vehicles and would therefore
require bigger batteries and more charging
time. Although modern “quick chargers”

journey for customers, decreases profit-
ability for the taxi owner, and creates
range anxiety for the driver. Furthermore,
having multiple charging stations along
the countryside would require a very high
infrastructure investment.

It is evident that the advantages are
common to EVs in general, while the dis-
advantages are specific to the limitations
of BEVs. Thus, the FCV was considered
as a suitable alternative to enjoy the nu-

merous advantages of employing EV taxis,

while avoiding the disadvantages of BEVs.
While the FCV technology may seem

like the silver-bullet for the future of South
African taxis, the truth is that its energy-ef
ficiency is lower and infrastructure require
ments are different than BEV technology. It
is therefore important to quantify the exact
energy demands and infrastructure costs of
running FCV taxis, with the aim of eventu
ally comparing that to those of BEV taxis.

are able to charge batteries to 80% capacity METHOD

in less than one hour, it remains to be seen
whether the surrounding electrical infra
structure would be able to cope with the
high demand of charging multiple taxis at
a high rate, particularly in light of the grid’s
limited power delivery.

Another challenge is that some taxis
make long-distance inter-city journeys
over the weekends (Booysen et al., 2013).
These long-distance journeys would use
a huge amount of energy, requiring the
taxi to stop multiple times to charge.

This reduces the quality of service of the

The overall simulation process is demon-
strated in Figure 1. The approach extends
the BEV model system by Abraham et al.
(2022b), so that the BEV model can be
easily interchanged with the FCV model
which is developed in this study. In the
following sections we delve into these
steps into more detail.

Input data

Minibus taxis are extremely unregulated.
As a result, mobility data for minibus
taxis is extremely scarce. Very few taxi

Y

Mobility
model

Y

BEV

model

FCV
model

REG
model

Figure 1 Modelling approach

authorities have published their taxis
routes or schedules. Privately obtaining
GPS traces was therefore necessary. A
team from Stellenbosch University was
commissioned to track a fleet of ten taxis
based in Stellenbosch, South Africa, over
a course of two years. This was done
using GPS trackers, obtained from a
local fleet management service provider,
Mix Telematics. These trackers were
installed in the vehicles, allowing full
temporal coverage of the spatial location
information. It consisted of timestamped
geographical coordinates, speed and

Brackenfell

Stellenbosch

Somerset West

@

(b)

©

Figure 2 Route plan generation process
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direction, logged at one-minute intervals
(Akpa et al., 2016).

Mobility model

Following the model diagram in Figure 1,
the next step was to feed the input data
into a mobility model. The simulation tool
interacted with a mobility model from the
SUMO mobility platform (Lopez et al.,
2018). This model generated route plans,
which are files that describe the routes that
the taxi takes as a sequence of roads, and
the times that the taxi makes its stops as it
traverses its route. These route plans filter
out outlier datapoints, up-sample the data,
and snap datapoints to the roads which are
nearest to them. Additionally, it provides
statistics such as the average distance-trav
elled by the taxi, and the average stopping
time. The process of generating routes and
identifying stops is shown in Figure 2.

EV model
To measure the temporal variation of power
and energy usage, and the relationship be
tween power consumption and the electric
taxi’s speed, our simulation tool interacted
with an EV model from the SUMO mobility
platform (Lopez et al., 2018). Details about
the model’s implementation are published
by Kurczveil et al. (2014). This model’s
parameters were specifically designed to be
similar to those of the Toyota Quantum, the
prevailing model of minibus taxis presently
used in South Africa. Accordingly, the
weight and front surface area of the electric
taxi model were taken from an existing
Quantum. The rest of the parameters, sum
marised in Table 1, were approximated on
the basis of recommendations by Fridlund
and Wilen (2020).

This electric taxi model was applied
to the simulation route plans which
were generated from the mobility data.
The simulation program initialised the
electric taxi model for each date that was
simulated. For every second of simulation
time, the simulator logged the energy con-
sumption and speed of the electric taxi as
it progressed along its route plan.

Table 1 EV model parameters
Height 2.3 m
Width 1.9 m
Front surface area 4 2m
Mass 2900 kg
Constant power intake 100 W
Internal moment of inertia  0.01  kgm*
Air drag coe cient 0.35 - Electrolyser
Propulsion e ciency 0.8 - *
Recuperation e ciency 0.5 - Compressdr
Roll drag coe cient 0.01 -
Radial drag coe cient 0.5 - *
H2 tank l Fuel_ cell t
(300 bar) vehicle
the remaining components of the system’s
model in Figure 3 (viz. storage tank, com

pressor, electrolyser, battery buffer and elec
tricity supply). Each component consisted
of a technical model and financial model.
The technical models are used to compute
the energy requirements for each day of the
taxis’ operation, while the financial models
compute the operating and capital costs.
The technical models make use of-en
ergy-based calculations. Therefore, many
of the results reported in this article refer
to the chemical energgf hydrogen, rather
than the actual weight of hydrogen. This
makes it easier to compare results with the
energy consumption of BEV simulations.
However, the chemical enerds, is related
to the hydrogen massn, via the equation:

Figure 3 Model of FCV system

hydrogen (141.8 MJ/kg). The model
parameters of the various components
are shown in Table 2.

The photovoltaics (PV) model used in
this study is from the SAM simulation
suite, by NREL (2020). The suite contains
numerous other renewable energy
generator (REG) models, such as wind
turbines, concentrated solar power,
hydropower, etc. The parameters which
were used in the PV model are shown in
Table 3.

O )
x HHV

Economic analysis

In order to do an economic analysis, each of
the components in Figure 3 were equipped
with a financial model (the battery was left
out of the economic analysis for simplicity

where is the fuel cell efficiency, and
HHV , is the higher heating value of

Table 2 Model parameters of FCV and related components

(a) FCV (b) Tank

Energy e ciency 0.6 kWh/km  Pressure 300 bar

Fuel cell e ciency 70% Storage e ciency 95%

Capex €60000 a The amount of energy required to compress
L the hydrogen gas, as a fraction of the chemical

Lifetime 20 years energy present in the hydrogen

0.035 €/k|ﬂ The annual maintenance cost as a fraction of

Maintenance rate (Pistoia, 2010) the capex

FCV model and related componen< OIS

In order to simulate the hydrogen FCVs, the
output of the electric model was fed into

an FCV model. This model is shown at the
bottom of Figure 3. The FCV model eal
culates the energy required as hydrogen to
power the FCV. The energy requirements for
producing that hydrogen are computed by
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Parameter Value Parameter Value

Compression energy factor 10% Energy e ciency (Hagele, 2021) 75%
Capex rate (Hagele, 2021) 8000 €/kW Capex rate (Hagele, 2021) \WO000 €/k
Lifetime 20 years Lifetime 20 years

Maintenance factér 5%
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Table 3 PV model parameters

Parameter Value

Tilt angle 558
Azimuth 180°

PV losses 14%
Inverter e ciency 96%

Opex rate 12.2 €/kW
Lifetime 20 years
Capex rate 975 €
Ground coverage rafio 0.3

a The ratio of the PV area to the ground area

and it was assumed that all the PV energy
was directly absorbed into the electrolyser).
The financial model would account for a
capex and an opex part. The capex part
would account for the initial purchase price
of the equipment, while the opex part would
account for yearly maintenance and elec
tricity costs (staff wages and insurance was
ignored). The yearly opex was discounted
to the equivalent present vallRusing the
following equation:
1-(1+i)t

P=A @)

where interest rate is 8%, the instalment
A'is the yearly opex, and the number of
instalmentst is the years of operation
(Bradley, 2013).

RESULTS

Data inspection

Figure 4a shows the complete mobility
trace of one of the tracked taxis. Some
outlier datapoints can be seen in the
ocean and the northwest of the map.
These datapoints were cropped away.
Additionally, we found that on the week-
ends, the taxis made long-distance trips
to other cities (such as East London and
Mthatha), as shown in Figure 4a. In our
previous research, this posed a huge fea-
sibility challenge for BEV taxis, since the
taxi would need to make numerous stops
to charge its battery. Therefore, the BEV
simulations were limited to the region
shown in Figure 4b. In this research, how-
ever, the FCV technology was expected to
cope with the additional energy demand,
and hence, the weekend trips were not
filtered out.

Mobility model

For the short distance trips in Figure 4b, the
daily average distance was 230 km, and the
stopping time 10 hours. When including the
long-distance trips shown in Figure 4a, the
daily average distance increased to 358 km.
The average stopping time also increased
to 14.2 hours, due to the overall reduced
activity during the weekend. The stopping
behaviour varied greatly between taxis and

the days of each taxi, as shown in the box-
and-whisker plots in Figure 5.

EV model

The EV model yielded an energy efficiency
of 0.58 kwWh/km. The distribution in the
energy efficiency is shown in Figure 6. The
variation in the energy efficiency between
the taxis was very minimal. A few outlier
datapoints can be seen, which correspond to
days that the taxi rode predominantly uphill/
downhill, as especially seen in Taxi T7001.
The average daily energy consumption of all
the taxis was 255 kWh, as required by the
motor to overcome the vehicles drag forces.

FCV model and related components
The energy efficiency yielded by the EV
model was fed into the FCV model to ac-
count for the losses caused by the fuel cell.
An average of 324 kWh of hydrogen
chemical energy was used by each FCV
to travel an average distance of 360 km.
Using Equation 1, this is around 12 kg
of hydrogen gas, leading to an efficiency
of 3.28 kg/100 km For comparison, the
popular Toyota Mirai Z sedan has a man-
ufacturer-claimed efficiency of 0.74 kg
per 100 km (Toyota Motor Corporation,
2020). The distribution of FCVs’ hydrogen
usage is shown in Figure 7.
To store the required 12 kg of hy-
drogen at 300 barshe industry standard

(a) South Africa

(b) Stellenbosh

Figure 4GPS data visualisation
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Figure 5 Distribution of daily stopping time for each taxi in the eet
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Figure 7 Distribution of energy required as hydrogen for each taxi in the eet
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for heavy vehicles), 0.7%0of tank storage
would be required. At least 0.3%should
be storable in the vehicle itself for the
short distance trips (e.g. those in Figure
4b), while extra tank storage for the long-
distance weekend trips (Figure 4a) could
be added using a trailer.

By feeding the FCVs’ net hydrogen
usage to the electrolyser and compressor
models to the electrolyser, compressor,
battery and power utility models, we
were able to find the net energy required
to produce the required hydrogen. This
amounted to an average of 465 kWh of
electricity per taxi.

If all 300 000 of South Africa’s taxis were
converted to FCV technology, this would
require 22% (140 GWh) of the country’s
current national daily generation capacity.

REG model

The final step in the process was to evaluate
the amount of REG capacity that would be
required to meet this electricity demand.

In this study, we focused on PV, although
other REG models are available in the SAM
package that was used (NREL, 2020).

In order to generate the total 424 kWh
of electricity, the REG model computed
that a PV nameplate (i.e. peak) capacity
of 164 kW would be required for each
taxi. This would require a total PV area
of 864 nt and, assuming an open rack
system, a land area of 2 880 (roughly a
third of a professional soccer field).

Economic analysis

An economic assessment was done to iden
tify the capex and opex of the proposed
FCV system. A 20-year system lifetime was
assumed for both the PV infrastructure

and the FCVs.

The total cost of the system was
calculated as €3.77 million (R75 million).
The breakdown of this cost is shown in
Figure 8. 79% of the cost was capex, while
the remaining 21% was opex. The dispro-
portionately high capex can be attributed
to the fact that the system consists of a
very small fleet of only ten taxis. As a
result, the cost per taxi was very high, at
€377 000 (R7.5 million) for the 20-year
lifecycle.

Rearranging Equation 2 for the daily
instalment,A, and substituting the rel-
evant valuesR = 3.77 million, = 0.8/365,

t =20 x 365), gives an equivalent daily
cost of €104 (R2 100). Under these as-
sumptions, if a taxi owner is able to earn
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Capex, 78.5% (€2.9

Photovoltaics, 42.5

FCVs, 11.1

Opex, 21.5% (€81

Electolyser, 17.5%

Compressor, 2.6%

FCVs, 15.9%

Photovoltaics, 5.2%
Electrolyser, 4.7%

A

Compressor, 0.5%

Figure 8Cost breakdown

more than this amount per day, then he
will be able to meet his debt.

The levelised cost of electricity of the
PV installation was 9.72 ¢/kWh (1.93 R/
kwh), which is competitive with respect
to current European electricity prices.
These results were computed using the
technical and financial models of SAM
(NREL, 2020).

CONCLUSIONS
While the world has been combating
climate change through various techno-
logical means, Africa has been struggling
to play its part in the process. As climate
change threatens to increase the already
high rates of poverty and starvation in
Africa, there has never been a more crit-
ical time for research on climate adaption
in Africa’s public transport sector. For
the first time, an attempt has been made
to quantify the technical requirements of
FCV technology in Africa’s largest mode
of transport, minibus taxis.

The overall research objective was
to obtain metrics that quantify the
performance and feasibility of the FCV
technology in Africa. This was done
by developing a simulation tool with
technical and financial models for the
various components involved. Due to the
unavailability of public GPS data, we used
privately obtained data from Stellenbosch,
South Africa to feed the simulation tool.

The key technical metrics produced by
the simulation tool can help us to answer
the research questions surrounding the
techno-economic feasibility of migrating
South Africa’s paratransit to FCV tech-
nology. The results are as follows.

Firstly, we looked at the technical
feasibility question. From the vehicle’s
perspective, it was established that the
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average daily hydrogen requirement was
quantified as around 12 kg of hydrogen
gas (i.e. 324 kWh in chemical energy) to
travel an average distance of 360 km. This
amounted to an efficiency of 3.3 kg per
100 km. The amount of hydrogen required
for the full day, 12 kg, would require 0.72m
of tank storage. It is certainly feasible to
store this in a trailer and at least 0.3 m
should be storable in the vehicle.

In order to produce this hydrogen
through electrolysis and compress it, a total
of 465 kWh of electrical energy would be re
quired. If one was to use PV to generate this
energy, the PV installation would require a
nameplate capacity of 164 kW, based on the
specific weather patterns of Stellenbosch.
Hence, this would require around 860°rof
solar panels and 2 880%raf land area for an
open rack system.

From the grid’s perspective, if all
300 000 taxis registered in South Africa
were converted to FCVs, it would require
22% of South Africa’s current national daily
generation capacity. South Africa’s grid eur
rently wouldn't be able to support the extra
demand and significantly more generation
capacity would need to be built. The land
area required to power them completely
with PV would be 80 000 ha. This amounts
to 0.2 % of the Northern Cape’s land area,
which consists of large quantities of unde
veloped semi-desert land.

Secondly, to answer the economic
feasibility question, an economic assess
ment was done for the fleet of ten taxis. A
total expense of €3.77 million (R75 million)
was projected for this project (discounted
to the present value). If the capital is not
available, this would amount to a daily cost
€104 (R2 100) per day per taxi to cover the
debt. The real cost is likely to be higher,
as labour and insurance costs were not
incorporated into the financial model. The
levelised cost of energy for the PV instal
lation was found to be 9.72 ¢/kWh (1.93 R/
kwh). More precise financial modelling is
left as future work to experts in that field.

These results show that technically,
major infrastructure investment is needed
to deploy FCV taxis on a large scale. On a
small scale, FCV taxis are technically-fea
sible, but the economic analysis has shown
that this will be difficult. Further economic
analysis is required to definitively com
ment on the economic feasibility and to
compare the economics of FCV taxis to
that of petrol/diesel taxis. Additionally, a
comparison between the FCV taxi results
in this article and the BEV taxi results by
Abraham et al. (2021) would also complete
the picture and is left as future work.

Nonetheless, this research project has
greatly contributed to the research body
by providing, for the first time, metrics
that quantify the needs of FCV taxis in
an African context. This was done using
detailed simulation models, as well as
real-life data.

The project also contributes to the
research body by providing an open-source
simulation tool that can be used to do
similar FCV fleet simulations in other cen
texts. The simulator can easily be config
ured to work with other types of vehicles,
other geographic locations, and other
forms of REGs. The modular approach
taken in the programming stages can allow
fellow researchers to reuse components
that were modelled or to replace models
with their own in the simulation flow.

While these figures may seem colossal ACKNOWLEDGEMENTS
in scale, it comes as no surprise, since this The authors would like to thank GIZ
transport system is relied upon by 62% of bursary and th&ERASMUSfoundation
the country’s households as their main for funding the research and providing a
mode of transport (Statistics South Africa, research network.
2021). Additionally, the actual energy
demand may be less, since we have based REFERENCES
these calculations on a sample size of only References have been excluded due to
ten taxis, which are based in one of South space limitations. A full list of references
Africa’s busiest cities. can be obtained from the author&d
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IN BRIEF

CBE to make It illegal for non-registere
administer and lead infrastructure proje

e Council for the Built
Environment (CBE), in collabora-
tion with the other built environ-

ment professional bodies, intends to
make it illegal for a non-registered person
to administer and lead infrastructure
projects in South Africa.

In a statement, Dr Msizi Myeza, CEO
of the CBE, notes that one of the most
significant challenges confronting the
built environment sector is that, while
government departments and state-owned
entities are encouraged to appoint profes-
sionally registered professionals, they
do not comply with these requirements
during recruitment processes. There are
reportedly many cases where candidates
either misrepresent their credentials or
register with professional bodies but dis-
continue their affiliation and deactivate
their memberships once appointed.

The lack of professional affiliation
results in huge financial (and other)
losses for the state when these individuals
cannot be held responsible for their

Lack of professional affiliation can cause
major financial losses

professional (mis)conduct. Furthermore,
Myeza believes that the quality of profes-
sional work has deteriorated with time,
resulting in several design errors, project
overruns, unjustifiable deviations, and
poor project scoping.

The CBE, as a statutory body and
regulator of the built environment sector
entrusted with a mandate to protect
the interest of the public, is actively
advocating, together with the professional
councils and recognised voluntary asso-
ciations, for administration and work on
infrastructure projects to be the exclusive
domain of registered persons. This drive
will also contribute to transforming
the built environment sector through a
tailor-made compulsory programme for
non-registered persons to be implemented
in collaboration with the National School
of Government across the three spheres of
government and private sector.

These programmes will render it
illegal for a non-registered person to ad-
minister and lead infrastructure projects
for both the public and private sectors.
This will be augmented by accompanying
legislation, namely the Built Environment
Transformation Charter and Sector Codes
which are currently being developed for
public consultation.O

Bell launches new Bell Heavy Industrie

h almost seventy years of
demonstrated expertise in
complex engineering, heavy

fabrication, and machining for its own
range of material handling equipment,
Bell Equipment is now offering these
specialist services to all industries in the
country through its newly formed divi-
sion, Bell Heavy Industries (BHI).

Bell Equipment’s Group Business
Development Director, Stephen Jones,
emphasises the current scarcity of
companies providing these vital services
locally. “South Africa has seen a huge
reduction in engineering companies, and,
in response, we have strategically posi
tioned our South African manufacturing
facility to fill this void by providing
project engineering and contract manu
facturing through BHI.
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“The growth of Bell as a well-
established mining, earthmoving, and
agriculture equipment manufacturer,
both domestically and in terms of exports
around the world, is a testament to the
skills available and the quality of products
that we make in Richards Bay. We’re con-
fident in our ability to expand into other
industries and believe this will benefit not
only the manufacturing sector but the
whole country.”

The 45 000 m? undercover manufac-
turing area in Richards Bay complies with
the 1ISO 9001:2015 Quality Management
System and welds to the internationally
recognised ISO 3834-2 Appendix 10
standards.

“Together with our strong focus on
process development, BHI can guarantee
consistent quality to customers. BHI can

Bell's 45 000 m? manufacturing facility in
Richards Bay

also tap into a wealth of group resources,
notably a team of over 100 South African
design engineers, enhancing its suitability
for local manufacturing across diverse
industries,” adds Jone&l
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CSIR deploys Africa’s only hyperspect

radiometric buoy in Theewaterskloof

IR researchers recently deployed

a buoy equipped with a series of

nstruments in Theewaterskloof
Dam, one of the largest dams in the
country, located in the Western Cape. The
team of researchers aim to gain deeper
insights into microalgae biodiversity and
its significance in supporting the eco-
system health of South Africa’s drinking
water dams.

The research team will employ a
combination of satellite data and in-water
physical and chemical measurements to
assess microalgal diversity in near real-
time. This approach will also enable the
early detection of potential overgrowth of
toxic algal species, which can negatively
impact water quality and ecosystem
stability.

The deployment and the data collected
will form part of theBioSCaperesearch
project, an international collaborative
research project built on deep scientific
engagement between South Africa and
the United States of America. BioSCape is
funded by the United States government
through the National Aeronautics and
Space Administration (NASA), the South
African government through the New
Earth Observation Frontiers via the South
African National Space Agency and the
National Research Foundation, the South
African Environmental Observation
Network and the United Nations
Educational, Scientific and Cultural
Organization.

The BioSCape project employs a
combination of remote sensing and field
data to gain insights into the distribu-
tion, functionality and significance of
biodiversity within the Greater Cape
Floristic Region, recognised as one of
the world’s 36 biodiversity hotspots.
Biodiversity hotspots are regions that are
biologically diverse and facing significant
levels of habitat loss and degradation.
Approximately 70% of plant species found
in the Greater Cape Floristic Region are
endemic to the area.

The growth and diversity of algae
are closely linked to the prevailing light
conditions in their environment, and
the instruments aboard the buoy are
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The buoy being deployed
at Theewaterskloof Dam

equipped to make precise measurements
of the underwater light field together

with algal growth parameters. Currently,
Theewaterskloof Dam is experiencing

a significant sediment load due to the
recent floods in the area. The dam is
typically regarded as seasonally eutrophic
with algal blooms occurring during the
summer months.

Over the following three months, the
anchored buoy, dubbed “Gizmo”, will be
stationed in the dam, receiving regular
visits for maintenance and upkeep. It is
believed to be the only buoy in Africa that

D

overseen as a nature reserve being man-
aged by CapeNature. “CapeNature and the
City of Cape Town must be acknowledged
for their support of the BioSCape cam-
paign, especially the Department of Water
and Sanitation for the Theewaterskloof
deployment,” says CSIR senior researcher,
Dr Lisl Lain. The historical occasion

has been made possible through close
collaboration, as is evident from the as-
sistance by the Department of Water and
Sanitation to secure permits for deploying
the buoy in Theewaterskloof Dam. The
support received from Theewaterskloof
Sports Club played an instrumental role

in ensuring the successful deployment of
the buoy and is greatly appreciated by the
CSIR.

This CSIR-developed buoy has previ-
ously been deployed on South Africa’s
western and southern Cape coasts for
harmful algal bloom research. “We have
been updating the technology over the
years to prepare for this moment to deploy
the buoy in Theewaterskloof Dam in
support of the high-quality data validation
and vicarious calibration objectives of the
BioSCape campaign,” says CSIR senior
researcher, Dr Marie Smith.

From February to April 2024, the buoy
will have a second deployment in Walker
Bay for studies on similar water quality
aspects. This is mainly in support of the
aquaculture industry, which has suffered
major financial losses over the years with
toxic algae having become a huge threat
to production.

“We will undertake community
outreach and information dissemination
about the buoy and its role following the

houses a hyperspectral underwater optical deployment,” says Lain. “Water quality

measurement system. The buoy was de

is an issue affecting all South Africans

veloped by CSIR’s Centre for Robotics and and the pursuit of a low-cost monitoring

Future Production, to meet specifications
determined by the Earth Observation and
Coastal Systems research group, in col-
laboration with other local scientists and
water quality management bodies. It will
serve as the main radiometric data col-
lection and aquatic validation site for the
BioSCape airborne radiometric project.

The access-controlled area of the dam
in which the buoy will be deployed is

system is key for the management of this
essential resource.”

In the coming weeks, the CSIR team
will also be working with the NASA team
members doing fieldwork from the middle
of October until the end of November
2023 at some of the BioSCape target sites,
namely Zeekoevlei, Rietvlei, Klein Rivier
Estuary, Voelvlei Dam and Steenbras
Dam. O
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Auxiliary projects are essential to
rural infrastructure development

nfrastructure development in rural areas

goes beyond meeting basic needs such asvater connections and meters, and wides-

water, sanitation, energy, transportation,
and communication. To truly improve the
quality of life for rural residents, infrastrec
ture projects must also address their social,

water and sewer reticulation, in-home

cale roadworks, it is important to search
for smaller auxiliary project options

that add value to the overall project and
boost the community’s morale. Examples

recreational, and safety needs. This requires include installing numerous isolation

a collaborative effort between government
and the private sector.

Roelof van den Berg, CEO of the Gap
Infrastructure Corporation, highlights
the complementary roles of the public and
private sectors: “While the government
has an abundance of workers and funding,
the private sector brings the technical
expertise and project management plan-
ning that is often lacking.

“However, project expectations have
evolved over the past few years as govern
ment and infrastructure developers collab
orate more closely in the interest of broader
community transformation, recognising
the importance of sound environmental,
social, and governance initiatives.”

Auxiliary projects play a crucial role in
supporting primary infrastructure initia
tives and adding value to the community.
These projects go beyond the scope of basic
service provision to address the unique
needs and aspirations of rural residents.

When taking on major projects, such
as providing rural communities with

valves, fire hydrants, and precast concrete

manholes with heavy-duty covers which
directly relate to the primary project.

Van den Berg notes that both private
sector infrastructure developers and
government entities can take steps to
encourage one another and change lives
through auxiliary project delivery.

Private sector infrastructure developers

can do the following in the tender phase:

Q Propose the addition of auxiliary
projects during the tender application
process and showcase how auxiliary
projects can improve the overall
quality of life for rural residents and
contribute to community develop
ment. It is also beneficial to showcase
examples of successful projects that
the developer has implemented in
the past, and how these have directly
impacted the community.

Q Engage in partnerships and col-
laborations with other developers
and public sector or community
partners to better determine local

Roelof van den Berg, CEO of the
Gap Infrastructure Corporation

needs, drive local support for auxiliary
projects, and improve auxiliary project
deliverables.

Government and municipalities can:

Q Establish guidelines or policies that
mandate the inclusion of auxiliary
projects in rural development plans,
thereby ensuring that auxiliary pro-
jects receive equal consideration and
are integrated accordingly.

Q Provide incentives and funding oppor
tunities for private sector developers
that include auxiliary projects in
their proposals. This can include tax
benefits, grants, or subsidies.

“By taking these additional steps and

going beyond project requirements, the

government will effectively create an
enabling environment that encourages
private sector investment in auxiliary pro-
jects, and in which developers can make

a deeper impact in the rural communities

they serve, truly transforming lives for the

better,” concludes Van den Ber{d

First SA construction CO%@ISMS Mfié’fﬁamfgﬁ:ﬁf
secure ISO/IEC 27001 certi:cation.....

efanutti Stocks recently became
he first construction company in
outh Africa to achieve the ISO/
IEC 27001 certification, and is one of the
first in the world to achieve the standard.
ISO/IEC 27001 is the world’s best-

known standard for information security
management systems, and compliance
with the standard ensures that an
organisation or business has put in place
a system to manage risks related to the
security of data owned or handled by the
company, and that this system respects
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all the best practices and principles
enshrined in the standard.

This internationally-recognised
standard not only underscores Stefanutti
Stocks’ unwavering commitment to
safeguarding sensitive information,
but also aligns seamlessly with the
company'’s overarching goal of creating
a distinct business advantage through
digitalisation.

“This holds profound significance for
Stefanutti Stocks as we strategically navi-
gate the realms of digital transformation

journey, ISO/IEC 27001:2022 serves
as a pivotal foundation, fortifying

our operations against cybersecurity
threats and exemplifying our proactive
approach in identifying and mitigating
risks.”

Internally, this certification signifies
the company’s dedication to the highest
standards of information security,
ensuring the confidentiality, integrity,
and availability of critical data. Externally,
it positions Stefanutti Stocks as a trust-
worthy and forward-thinking partner in
the construction sector.O
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programmes to attract and retain
under-represented minority engineers.
Awareness of bias and discrimina-
tion: Conversations around implicit
bias, discrimination and harassment in
engineering have continued to evolve.
More people are speaking up against
these issues and advocating for change.
Intersectionality : The recognition of
intersectionality — the interconnected
nature of social categorisations such as
race, gender, and class — has become
more prevalent in discussions of diversity
and inclusivity, leading to a more holistic
approach to addressing these issues.
It is important to note that progress in
diversity and inclusivity varies across
regions and institutions. The year 2024
will likely see continued efforts to address
these issues and promote a more diverse
and inclusive engineering community.
This month, we are honoured to express
our sincere gratitude to the numerous
generous sponsors who have consistently
backed the events and initiatives organised
by SAICE throughout 2023. The D&l
Committee would like to highlight some of
the initiatives undertaken by organisations
in the civil engineering sector to support
Women’s Month in order to inspire other
organisations to continue shining a spot
light on the remarkable women contributing
to the engineering industry. Together, we
can pave the way towards greater diversity
and inclusivity in our field.

SPOTLIGHT ON JG AFRIKA
In celebration of Women’s Month, JG
Afrika held an engaging and motivational
workshop designed exclusively for its
female staff. The workshop had a dual
focus: inspiring self-expression and
personal growth while nurturing em-
powerment among women, all within an
environment of unity and purpose.

Beyond the one-day engagement, the
event served as a platform to foster unity
and dissolve barriers that often impede
women'’s progress in their professional
endeavours. Commencing with a set
of icebreaker activities, the workshop
stimulated networking opportunities
and connections among the ladies. This
setup cultivated an inclusive environment
where diverse women could engage in
mutual learning, capitalising on different
backgrounds and experiences.

JG Afrika’s Women’s Month
Workshop was not a standalone event,

62

Members of the MPAMOT team at the
SAICE More than a Woman Breakfast

but rather a cornerstone of an ongoing
commitment to gender diversity and
equality. By extending this platform

of empowerment, JG Afrika seeks to
continually bridge gender inequalities
and uplift its female staff. The workshop
served as a beacon, illuminating the
path towards personal and professional
development, urging all women to rec
ognise their potential and embrace their
journeys with confidence.

As JG Afrika looks ahead, it remains
steadfast in its dedication to providing im-
pactful opportunities to propel its female
workforce towards a future of equality,
empowerment, and excellence.

SPOTLIGHT ON MPAMOT

As the first women-owned and led engi-
neering firm in South Africa, MPAMOT
has always spearheaded transformation in
the sector. The company hosts monthly
diversity, equity and inclusion (DEI) webi-
nars, run by Thea Weeks, the chairperson
of MPAMOT's DEI Committee.

During National Women's Day and
throughout August, MPAMOT honoured
and commended the exceptional women
driving transformation in South Africa,
particularly those dedicated to excellence
and empowering others. The organisation
also celebrated the women who have
invested in shaping the lives of their team
members, recognising the growth and
impact achieved through the efforts of
their diverse and intergenerational team,

which stands as a testament to both the
influential women who shaped their lives
and the team’s hard work and dedication.
During the month the MPAMOT
team attended various functions, in-
cluding MPAMOT's regional women'’s day
functions as well as SAICE’s More than a
Woman Breakfast and the SAICE Durban
Women’s Day. Malani Padayachee-Saman,
CEO of MPAMOT, also attended the
SAICE breakfast as a panellist and shared
her 26-year journey to establishing the
first women-owned and led civil engi-
neering firm in South Africa.
Empowerment of young engineers and
specialists remains part of the MPAMOT
ethos and the company encourages
all women to remain steadfast in their
resolve to take hands, and jointly enhance
catalytic impact.

SPOTLIGHT ON MARISWE
The celebration of women in the civil
engineering industry is a critical and
symbolic appreciation of their vital contri-
butions to the technical business world. In
2023, Mariswe’s Chief Financial Officer,
Tracy Naidoo, delivered an inspiring
address that underscored the importance
of fostering the professional development
of women at Mariswe. Her message high-
lighted several key areas of focus:

1. Acknowledging women'’s contribu-
tions: Mariswe recognises and values
women as active and significant
players in the civil engineering sector.
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Mariswe is working to actively empower women

Their input is indispensable for the providing mentoring and guidance
industry’s progress and success. to younger women entering the

2. Providing learning opportuni - profession. This mentorship ensures
ties: Women are given the space and that they have the support needed to
support they need to learn and exercise navigate their careers successfully.
their professional expertise. This 6. Fostering self-expression:Mariswe’s
emphasis on skills development ensures  approach encourages women in the
that they can excel in their roles. civil engineering industry to be true

3. Empowering women'’s leadef to themselves and realise their full
ship: Mariswe is committed to enabling potential.
women to assume leadership positions Naidoo’s message highlights the importance
and contribute to policy formulation. of supporting women'’s professional develop
This is crucial for the future sustain ment and addressing historical underrepre
ability and growth of the industry. sentation, especially in the civil engineering

4. Promoting inclusivity: The sector. Women have made significant

organisation aims to make the civil en- strides in breaking barriers and gaining
gineering industry more inclusive and  respect in various fields. Mariswe is actively
representative of the diverse country ~ empowering women by sending inspiring
we live in. This entails breaking free messages, encouraging them to explore

from historical male dominance. different roles, and providing opportunities
5. Mentoring the next gen- for growth and leadership. They have also
eration: Mariswe is dedicated to distributed gift vouchers for self-care.

FM Solutions Technical’s new all-women maintenance team

In summary, the celebration of women
in the civil engineering industry is not just
symbolic; it is a commitment to fostering
a diverse, inclusive, and empowered work
force. Mariswe’s dedication to women'’s
professional development is a testament to
the industry’s evolution and the vital role
women play in shaping its future.

SPOTLIGHT ON FM SOLUTIONS
FM Solutions Technical is pioneering diver
sity and competence in the facilities manage
ment industry by establishing an all-women
team for maintenance, redefining excellence
and challenging industry stereotypes and
gender roles in technical maintenanceser
vices. This team manages tasks from initial
call handling to plumbing, HVAC, and
electrical maintenance, reshaping the facili
ties management industry in South Africa.
The Director, Lydia Hendricks, underscores
the company’s dedication to diversity,
inclusivity, and professionalism in building a
well-rounded and skilled workforce.

FM Solutions Technical is committed
to diversity and inclusivity in its organisa-
tion. The introduction of a highly skilled
and technically qualified all-female team
has positively influenced their business
dynamics. According to Director Zaahir
Forbes, this team is now able to address
previously unrecognised client needs,
broadening the company’s scope of ser-
vices and responsiveness.

Over the past decade, there has been
a growing focus on technology and digi
talisation in facilities management. While
this shift is welcomed, the personal touch
remains important. Instead of the previous



isolated approach, there is now a move to
wards consolidating facilities management
services. According to Forbes, the inclusion
of a highly skilled, empathetic and caring
all-female team is a game-changer. They
bring a unique skillset that combines tech
nical expertise, sensitivity to client needs,
and multitasking abilities, all delivered

with a warm and friendly approach.

Spotlight on Tarrin Lynch,
Facilities Manager

The historically underrepresented role of
women in the built environment, particu
larly in facilities management, is acknewl
edged by Lynch, who has experienced

the challenges of breaking through glass
ceilings in a male-dominated industry.
Although she initially doubted her voice
and opinions, with support from colleagues
and seniors at FM Solutions Technical,
she learned to trust her instincts, become
assertive, and gain confidence when inter
acting with male peers. Over time, there
has been a perceptible shift in how her
opinions are valued and how her skills and
experience surprise her male colleagues,
demonstrating the progress in her role.

Spotlight on Akhona Mabongo,
Technical Coordinator

Mabongo, who joined FM Solutions

in 2018 as a mechanical intern, has
progressed in her technical career thanks
to the company’s investment in her educa-
tion and development. She now holds

the position of Technical Coordinator,
responsible for overseeing and executing
technical tasks with a focus on compli-
ance and proficiency in electronic
supporting systems. Mabongo shares
that one of her significant challenges was
overcoming the fear of failure, as she used
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Tarrin Lynch, Facilities Manager
at FM Solutions Technical

Akhona Mabongo,
Technical Coordinator
at FM Solutions Technical

to seek mastery before attempting tasks.
She has since embraced the idea that

SPOTLIGHT ON ROMH ENGINEERI
As an organisation, ROMH works to
empower women to achieve their full
potential in careers as engineers and leaders,
expand the image of the engineering and
technology professions as a positive force in
improving the quality of life, and demen
strate the value of diversity and inclusion.

ROMH takes pride in offering ongoing
CPD training, workplace training and
mentorship, as well as bursaries to its
technical and support staff to facilitate the
mobilisation and optimisation of human
resources in the organisation. ROMH also
recognises an outstanding achievement in
the engineering industry celebrating inno
vation, quality, outstanding workmanship
and professionalism that impacted its
women within the industry.

ROMH is proud to acknowledge
Bongani Mashele, a civil technologist who
has successfully registered as a profes-
sional engineering technologist with the
Engineering Council of South Africa
(ECSA), as well as Cebile Mkhabela,
Associate: Pavement and Material, who
also recently obtained her ECSA registra-
tion as a professional engineer.

ROMH is proud to make an impact in
women in engineering.

SPOTLIGHT ON WACO
ENGINEERING SERVICES
Following the theme, several other
organisations have made their unique
contributions to promoting diversity and
inclusivity. In the last three months, Waco
Engineering Services has welcomed two
female African engineers to their team,

failure can provide valuable lessons on the one in business development and the

path to success.

ROMH'’s Bongani Mashele who
recently registered with ECSA

other in operations.d

ROMH'’s Cebile Mkhabela is now an ECSA
registered professional engineer
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civil engineering academic

Alphose Zingoni, Professor of Structural Engineering and MechahieDegartment of Civil Engineering at
the University of Cape Town, was recently awarded an Al research rating lijotieé Research Foundation
(NRF) of South Africa. The 2023 NRF Awards ceremony, whose purpose was tmtaebebrate South
Africa’s top researchers and scientists, was held on 31 August 2023 aittti@dyali in Durban, and

attended by over 200 guests.

e NRF rating system internationally benchmarks South
African academics and other researchers, placing them

into various categories and sub-categories based on peer-

evaluation of their research outputs. The coveted A category
(with sub-categories Al and A2) is the highest.

While the A-rating is only awarded to researchers who are,
in the words of the NRF, “unequivocally acknowledged by their
peers as leading international scholars in their respective fields
for the high quality and impact of their recent research outputs”,
the Al rating is reserved for those whose work has had particu-

larly wide impact (that is, beyond a narrow field of specialisation).

Currently, there are 4580 rated researchers across all academic

disciplines in South Africa, of which only 135 are A-rated. Six of
the A-ratings are in the engineering disciplines, with civil engi-
neering now having one.

Zingoni’s work has focused on analytical methods for en-
gineering shell structures, innovative use of shells in achieving
sustainable solutions for roofing and containment applications,

studies of symmetry in structural mechanics, and development of

group-theoretic formulations towards a better understanding of

vibration and stability phenomena in engineering systems. He has

authored over 100 peer-reviewed articles and four engineering
books, including the award-winning book titleshell Structures
in Civil and Mechanical Engineeringow widely used in many
countries around the world. His other bookjbration Analysis
and Structural Dynamics for Civil Engineers: Essentials and
Group-Theoretic Formulationshas been acclaimed for its innova-
tive use of group theory.

After completing his MSc and PhD at Imperial College

Prof. Alphose Zingoni (centre) receiving a trophy and a certificate
from Dr Fulufhelo Nelwamondo, CEO of the NRF (right) and

Dr Phil Mjwara, Director-General of the Department of Science
and Innovation (left)

the past 20 years he has served on the editorial boards of several
leading international journals in engineering. In 2005 he was

London, and spending a further two years there as a Postdoctoraklected a Member of the Academy of Science of South Africa. In

Research Fellow of the Royal Commission for the Exhibition
of 1851, Zingoni joined the University of Zimbabwe in 1995
where he was appointed Dean of the Faculty of Engineering in
1997, aged only 35. He served in that capacity for three years
before moving to the University of Cape Town in 1999, where he
was promoted to Full Professor of Structural Engineering and
Mechanics in 2002, and served a five-year term as Head of the
Department of Civil Engineering from 2008 to 2012.

Zingoni is the founder of the Structural Engineering,
Mechanics and Computation (SEMC) series of international-con

2016 he was elected a Fellow of the University of Cape Town for
original distinguished academic work. He is also a Fellow of the
Institution of Structural Engineers (London), the International
Association of Bridge and Structural Engineering (Zurich), and
the South African Academy of Engineering.

For the last three years he has been included in the presti-
gious University of Stanford’s list of top 2% of scientists in the
world, based on weighted citations and career-long outputs. He
is registered as a professional engineer with the Engineering
Council of South Africa, and as a chartered engineer with the UK

ferences, held in Cape Town every three years since 2001. Over Engineering Councild

Civil Engineeribgcember 2023
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AICE Training Calendar 2023 (Face-to-Face)

Adjudication and Arbitration: How to 10 July 2024 Midrand SAICECcon21/02927/24  Adv. Hubert
deal with Challenges to Jurisdiction 17 July 2024 Cape Town Credits: 1 ECSA Thompson

SAICEproj22/03117/25

Credits: 2 ECSA AERIE ek EL

Elementary Project Management 23-34 January 2024 Bloemfontein

Structural Steel Design to SAICEstr21/02965/24 Greg Parrott
SANS 10162-1-2011 Credits: 1 ECSA
Reinforced Concrete Design to SAICEstr21/02964/24 Greg Parrott
SANS 10100-1-2000 Credits: 1 ECSA

24-26 January 2024 & _. .
y Pietermaritzburg SAICEtr22/03158/25

i i i 6—7 February 2024
Practical Geometric Design uary ' Credits: 5 ECSA Tom McKune
4-8 November 2024 Midrand
Ay 27-28 August 2024 Midrand SAICEwat22/03102/25 Adv. Hubert
3—4 September 2024 Cape Town Credits: 2 ECSA Thompson

27-28 February 2024 Durban
12-13 March 2024 Cape Town

The Legal Process dealing with . SAICEcon22/03165/25 Adv. Hubert
Constrt?ction Disputes ’ sl ae0es, Bloemfonteln Credits: 2 ECSA Thompson
28-29 May 2024 Port Elizabeth
13-14 August 2024 Midrand
4 March 2024 Midrand
22 April 2024 Durban Register:
13 May 2024 Cape Town store.saice.org.za/
Legal Liability Occupational Health andi0 June 2024 Port Elizabeth  SAICEcon23/03295/26 Attorney Cecil Naude zﬁz:sﬁfee@saice
Safety Act (OHSA) 22 July 2024 Midrand Credits: 1 ECSA org zya :
19 August 2024 Bloemfontein
9 September 2024 East London
7 October 2024 Polokwane
5-6 March 2024 Midrand
23-34 April 2024 Durban
14-15 May 2024 Cape Town
Construction Regulations from a Legall-12 June 2024 Port Elizabeth SAICEcon23/03319/26 .
Perspective 23-24 July 2024 Midrand Credits: 2 ECSA Attorney Cecil Naude

20-21 August 2024 Bloemfontein
1011 September 2024 East London
8-9 October 2024 Polokwane

7-8 March 2024 Midrand

25-26 April 2024 Durban

16-17 May 2024 Cape Town
Legal Liability Mine Health and Safetyl3—14 June 2024 Port Elizabeth SAIC_Econ21/02922/24 T T e
Act (MHSA) Act 29 of 1996 25-26 July 2024 Midrand Credits: 2 ECSA

22-23 August 2024 Bloemfontein
12-13 September 2024 East London
10-11 October 2024  Polokwane

SAICE Training Calendar 2023 (Online)

Public Private Partnerships (PPP) Par8 September —
1 - What does it take to puta PPP 12 November 2024 Online e

together? (6 % 2 hour sessions) Credits: 1 ECSA Wynand Dreyer
Public Private Partnerships Part 2: g i%kr’irluz"’g " online SAICEEL23/03329/26  Johan Samuels and
Getting Down to the Business of PPP’&3 x 2 hour sessions) Credits: 1 ECSA Wynand Dreyer
Earthmoving Equipment, Technology ) i
and Management for Civil Engineerind0—12 April 2024 Online Credits: 3 ECSA Prof. Zvi Browitsh Registerstore.saice.
and Infrastructure Projects org.za/webinar_s
Elementary Construction Dispute ) 3\ s online SAICEEL21/02972/24  Adv. Hubert g?ery"'ee@sa'ce-
Resolution Procedures Credits: 1 ECSA Thompson g.za

7-8 February 2024

3—4 April 2024

. . 5-6June 2024 . SAIChE 433 .

Design of Vessels, Tanks and Piping 6-7 August 2024 Online Credits: 3 ECSA John Broli

4-5 September 2024
6—7 November 2024

Register online: www.saice.org.za | All dates are subject to change
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SAICE Training Calendar 2023 (Online)

24-25 January 2024
21-22 February 2024
22-23 May 2024
24-25 July 2024

18-19 September 2024
20-21 November 2024
19-20 February 2024

Design of Piping Systems Online

Mult|-Va_1r|abIe P_roblems in Englneermgs_29 August 2024 Online
(Analysis, Solution, Control)
30-31 August 2024
14-15 February 2024
18-19 March 2024
Design of Pumping Systems 19-20 June 2024 Online
21-22 August 2024
23-34 October 2024
31 January — 1
February 2024
Design of Optimum Electrical Power 25-26 March 2024 online
Usage (E1) 27-28 May 2024
29-30 July 2024
28-29 October 2024
_ . - 15-16 May 2024
SN RS 17-18 July 2024 Online
Presentations, Communication
16-17 October 2024
. 28-29 February 2024 .
Design of Process Systems Online
12-13 June 2024
. . . . 24-25 April 2024
Materials in Engineering DeS|gn, 3-4 July 2024 Online
Important Trends and Innovations
2-3 October 2024
. . . . 18-19 April 2024
Eng|ne¢r|ng Design as Cr_eatlvny, 14-15 august 2024  Online
Innovation and Value Adding
9-10 October 2024
13-14 March 2024
8-9 May 2024
Corrosion, Cracks, Catastrophes 10-11 July 2024 Online

11-12 September 2024
13-14 November 2024

) ) 26-27 February 2024
Design of Electrical Systems for Plants

and Building Services (E2) e
24-25 June 2024
GCC 2015 General Conditions of 15-16 February 2024 Online
Contract for Construction Works (201%)-10 May 2024
8-9 April 2024
" A —— | Liabilities 9-30 May 2024
anaging Risk and Legal Liabiliies in,, o\ - 0o Online

Engineerin
g g 25-26 September 2024

27-28 November 2024
1 March 2024
7 June 2024

Construction Claims A Practical
Approach

Introduction to the NEC3 April 2013
Option A and B

Online

12 April 2024

Online

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 436
Credits: 3 ECSA

SAIChE 438
Credits: 3 ECSA

SAIChE 381
Credits: 2 ECSA

SAIChE 421
Credits: 2 ECSA

SAIChE 424
Credits: 2 ECSA

SAICEEL23/03374/26
Credits: 2 ECSA

SAIChE 437
Credits: 3 ECSA

SAICEEL23/03340/26
Credits: 1 ECSA

SAICEEL23/03338/26
Credits: 1 ECSA

John Broli

John Broli

John Broli

John Broli

John Broli

John Broli

John Broli

John Broli

John Broli

John Broli

Theunis van Zyl

John Broli

Theunis van Zyl

Theunis van Zyl

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

SAICE Academy Training Calendar 2024 (E-learning)

SAICEEL22/03088/25
Credits: 1 ECSA

SAICEEL21/02926/24
Credits: 1 ECSA
No credits

Elementary Accounting for Engineers Online

Authentic Leaders Development Program: Module 1 (Leading %ermne

Video Editing

Tanya Thompson

David Ramsay

Upskillist

Registercpdonline.
saice.org.za

Register online: www.saice.org.za

Civil Engineeribgcember 2023

All dates are subject to change

67



SAICE Academ

aining Calendar 2024 (E-learnin

Course name Location

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

PV24 Module 1 1 Work Sequence Online
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

No credits

No credits

SAICEEL23/03240/26
Credits: 0.2 ECSA

SAICEEL23/03241/26
Credits: 0.2 ECSA

SAICEEL23/03242/26
Credits: 1 ECSA

SAICEEL23/03243/26
Credits: 0.4 ECSA

SAICEEL23/03246/26
Credits: 1 ECSA

SAICEEL23/03247/26
Credits: 0.8 ECSA

SAICEEL23/03248/26
Credits: 0.9 ECSA

SAICEEL23/03249/26
Credits: 0.6 ECSA
SAICEEL23/03250/26
Credits: 0.5 ECSA

SAICEEL23/03251/26
Credits: 0.5 ECSA

Upskillist

Registercpdonline.

saice.org.za
Upskillist

Registercpdonline.
Sualca Enterprise saice.org.za
Development | SAICE saice-cpd@sualca.
com

SAICE-PDP / Candidate Academy Training Calendar 2024

Getting Acquainted with Basic Ll LITE L

Contract Administration Ol

12-13 November 2024

7-8 March 2024
25-26 July 2024
17-18 October 2024

) ) ) ) 27-28 February 2024
Getting Acquainted with being a 18-19 July 2024

Resident Engineer on Pipeline Projects
7—8 October 2024

25-26 January 2024
22-23 February 2024
25-26 April 2024
23-24 May 2024
22-23 August 2024
24-25 October 2024
2-3 December 2024

Getting Acquainted with Basic

. nlin
Stormwater Design il

Online

Getting Acquainted with being a

Resident Engineer on Roads Projects Online

CESA-2076-08/2025

SACPCMP/CPD/21/004 Theuns Elo

Credits: 2 (12 hours)

SAICEwat21/02897/24
SAICEEL21/02898/24
Credits: 2

SAICEEL23/03362/26
Credits: 2

SAICEproj21/02957/24
SAICEEL21/02958/24
Credits: 2

Andrew Brodie

John Cato Reg|ster':
store.saice.org.za/
training-courses
lizelle@saicepdp.org

Jan Bierman

Register online: www.saice.org.za
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SAICE-PDP / Candidate Academ

aining Calendar 2024

Getting Acquainted with Estimating,

5-6 February 2024

CESA-2063-05/2025

Costing and Pricing of Construction 3-4 June 2024 Online SACPCMP/CPD/21/006 Theuns Elo
Tenders 16-17 September 2024 Credits: 2 (12 hours)
Getting Acquainted with General
Conditions of Contract for 4-5 March 2024 S B
Construction Works (GCC2015) Online Credits: 2 Theuns Elo
(inpludes GCC 2015 and yellow GCC 5-6 August 2024 '
guide)
i i i 30-31 May 2024
Getting Acquainted with y Online SAICEEL23/03394/26 Edoardo Zannoni

Geosynthetics in Soil Reinforcement 18-19 November 2024

Getting Acquainted with Planning,

10-11 April 2024

Credits: 2

SAICEcon23/03285/26
SAICEEL23/03286/26

gg:i?rtl(l:r;%:r;c:o?;zgammlng for 23-24 July 2024 Online SACPCMP/CPD/21/005 Theuns Elo
I 9-10 October 2024 Credits: 2 (12 hours)
i i i 20-21 May 2024 4 .
Getting Acquainted with Road y Online CESA-2064-06/2025 Theuns Elo

Construction and Maintenance

20-11 September 2024
9-10 May 2024

Credits: 2
CESA-2065-06/2025

Getting Acquainted with Sewer Design Online o Andrew Brodie
15-16 August 2024 Credits: 2
: : . . 4-5 April 2024 SAICEEL22/03151/25
Getting Acquainted with Technical - oo 5 10 5054 Online SACPCMP/CPD/23/116 Les Wiggill
Report Writing .
2-3 September 2024 Credits: 2 (11 hours)
i ) ) 8-9 May 2024 Durban
Getting Acquainted with Water 27-28 August 2024 Midrand SAIC_Ev.vat2]J02986/24 Stephen Mallory
Resource Management Credits: 2
6—7 November 2024 Cape Town
Getting Acquainted with Water 13-14 June 2024 : TBC .
. . Online . Andrew Brodie
Reticulation (NEW COURSE) 12-13 September 2024 Credits: 2
How to Develop an Infrastructure - Register:
Asset Management Plan in 3 months 14—15 March 2024 Online Creilin 2 Rob Childs store.saice.org.za/
(NEW COURSE) o t-ralnlng'COIUrSeS
L lizelle@saicepdp.org
Pressure Pipeline and Pump CESA-2066-06/2025
Station Design and Speci cation 13&15 February 2024 Online o Dup van Renen
Credits: 2
(2-day course)
11 March 2024
F i i 16 May 2024
Roa_d to Registration fpr Candidate ‘ CESA-2067-05/2025
Engineers, Technologists and 22 July 2024 Online Credits: 1 Allyson Lawless
Technicians 5 September 2024
5 November 2024
20 February 2024
Road to Registration for Mature 16 April 2024 RS A IZ 002006
Engineers, Technologists and 12 June 2024 Online Credits: 1 Stewart Gibson
Technicians 13 August 2024
15 October 2024
Road to Registration for Mentors, 13 May 2024 : CESA-2105-10/2025
. e Online . Allyson Lawless
Supervisors and HR Practitioners 26 November 2024 Credits: 1
16 February 2024 Online
The direct rgute to _reg|strat|0n as 10 May 2024 Midrand CESA-2052-12/2024 _
a Construction Project Manager or . Credits: 1 Je Pipe
Construction Manager with SACPCMI20 August 2024 Online ’
15 November 2024 Online
Understanding the 6 Stages of the  14-15 March 2024
Project L|f_e (,)/cle_ to register as a 20-21 June 2024 Online CESA—2_084—05/2025 Je Pipe
Construction Project Manager or Credits: 2
Construction Manager 19-20 September 2024
Understanding the technical 22-23 April 2024 S EEEL A s
implications of developing and 29-30 July 2024 Online Ken Brom eld

operating a land |l

3—4 October 2024

Credits: 2

In-house courses are available. To arrange, please contact: CheeyWilliams (cheryl-lee@saice.org.za) on 011 805 5947.
For SAICE-hosted Candidate Academy in-house courses, pleaseatohizélle du Preez (lizelle@saicepdp.org) on 011 476 4100 or 072 356 523

Civil Engineeribgcember 2023

Register online: www.saice.org.za

| All dates are subject to change
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