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In August we celebrated Women’s 
Month and it was indeed an honour 
for me as President of SAICE to pay 

tribute to those 20 000 brave women who, 
on 9 August 1956, marched to the Union 
Buildings in protest of the extension of 
the pass laws to women and who paved 
the way for the fight for women’s rights 
and equality.

At the same time, I want to pay 
special tribute to all the hard-working 
women out there, be it in our profession 
or outside of it, to acknowledge your im-
mense contribution to your professions 
despite all the barriers that you may have 
faced in life as well as in your careers.

It is no secret that women have 
made considerable achievements in our 
profession in the recent past, but there is 
still so much work to be done to achieve 
equality, and it is our responsibility to 
ensure that we work towards that.

PROMOTING WOMEN IN ENGINEERING
The theme for Women’s Month 2021 is, 
“The year of Charlotte Maxeke: Realising 
Women’s Rights” and I am happy to 
say that a major part of my presidential 
theme for 2021 is based on gender 
inclusivity and equality. My theme also 
promotes how we as professionals in 
the industry can advocate the need for 
working towards creating a more gender-
inclusive environment that is conducive 
and equitable for all to work in harmony.

Engineering contributes to shaping 
the world around us, making our planet a 
much better, safer, more innovative and, if 
done correctly, a much healthier place to 
live in. However, engineering is perhaps the 
most male-dominated of the STEM fields.

It is no secret that the slow pace of 
transformation in terms of inclusivity in 

our profession has limited our capacity 
to effectively meet our societal needs. 
Over the last few decades, progress has 
been made to varying degrees, through 
awareness, education, and even policies 
and government legislation. However, 
this is still not enough, and a concerted 
effort is needed to fully achieve inclusive 
and equitable practices in our profession. 
This will not only assure true representa-
tion of our global communities, but also 
yield fair societal results from the work 
that we do.

DIVERSITY AND INCLUSIVITY
We must acknowledge that inclusivity is 
about all of us as we all need to do more 
to encourage women as well as other 
under-represented groups to enter the 
civil engineering field. Furthermore, 
gender inclusivity and diversity are 
crucial to the bottom line of companies. 
This is evident from the benefits gained 
in terms of increased innovation and 
better productivity as well as the greater 
success that can be achieved by inclusive 
and diverse teams.

Many companies do have comprehen-
sive inclusivity and diversity statements, 
but for some these are just on paper and 
top management only pays lip service 
while never translating them into action. 
Moreover, it must be noted that company 
statements and visions don’t turn into 
actions on their own. What is needed 
are transformational and inspirational 

leaders who can actively transform their 
organisations to achieve what is set out 
in their strategies.

There must be a firm belief that 
diversity and inclusivity is a key business 
driver and that it must be woven into the 
culture of every organisation. CEOs and 
captains of industry must be committed 
to promoting and maintaining a barrier-
free, non-biased recruitment and reten-
tion process. Furthermore, promoting 
gender inclusivity and diversity should be 
an essential component or strategy when 
pursuing success for any organisation.

This world has a long history of 
exploitation and exclusion which has 
led to a lack of generational wealth. It is 
extremely important for us to dismantle 
this negative bias and move forward as a 
global community.

There has been a drive to get com-
panies to publish their own diversity 
and inclusivity CVs outlining what they 
have achieved thus far, so that potential 
employees can decide whether they want 
to join an organisa-
tion based on 
its ability to 
provide an 
inclusive 
environment 
that promotes 
adequate growth 
paths beyond 
the glass 
ceiling.

Moving towards a more 
gender‑inclusive work environment

There must be a firm belief that diversity 
and inclusivity is a key business driver 
and that it must be woven into the 
culture of every organisation
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Another critical aspect that we tend 
to encounter is that of cognitive dis-
sonance, which occurs when individuals 
choose to promote specific behaviours 
that they themselves do not practice. 
What is needed are leaders who truly 
believe in the cause of addressing inclu-
sivity and diversity, and by doing so can 
transform their companies and inspire 
followers to believe in these initiatives. 
There must be a top-down approach as 
well as a company-wide buy-in, so that 
it becomes entrenched in the company’s 
culture and DNA.

It is a fact that gender disparity plays 
a major role in South Africa’s scarcity of 

competent engineers and is perhaps also 
restricting infrastructure development 
in the process. The other important issue 
is the retention of women engineers in 
our profession. At times not enough is 
being done to motivate those women 
who feel isolated or under-valued, and 
therefore feel that their only option 
is to leave the profession altogether, 
which creates a major problem within 
our industry.

MAKING A DIFFERENCE
There is a saying that goes, “You can’t be 
what you can’t see.” We need more female 
engineers to act as role models for young 
women who are in the profession or want 
to join the profession. As members of 
organisations and companies we must 
do more to promote the benefits that 
can be achieved by ensuring that there is 
an equal representation of women in civil 
engineering. We must acknowledge that 
women are assets to our industry and 
undoubtedly make a difference.

As President of SAICE I am confident 
that the Institution will continue to 

advocate the need for gender inclusivity 
in our profession, to ensure that 
more women are attracted to the civil 
engineering industry, and that all our 
women engineering professionals are 
recognised for the contribution that 
they make on a daily basis to uplift 
the lives of millions of people in our 
cities, provinces and the country as 
a whole.

At SAICE we must also ensure that 
the women in our work environment 
are treated with the respect and 
dignity that they deserve and that 
their path to success and leadership is 
fully supported.

Gender inclusivity and equality is not 
about accepting women into the profes-
sion or our work environments; it is 
about showing these women the respect 
that they deserve as they have fully 
earned their place at the table.

Vishal Krishandutt

SAICE President 2021
president@saice.org.za

Gender inclusivity and equality 
is not about accepting women 
into the profession or our work 

environments; it is about showing 
these women the respect that 
they deserve as they have fully 
earned their place at the table

Thermal Integrity Profiler (TIP)

• Evaluates concrete quality inside and outside the reinforcing cage

• Accelerates construction with tests conducted during concrete curing

• Reveals necking or inclusions, bulges, variations in concrete cover, shape  
 of shaft and cage alignment

To learn more about TIP, visit www.pile.com.

https://bit.ly/36Z8oZF
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Know Your Sector Competition
Stand a chance to win R10 000 in cash!

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

Q1: Pile Dynamics
Which of the listed features are applicable to the Shaft Area Profile 
Evaluator (SHAPE)?

Q2: BBF Safety Group
BBF Safety Group offers which of the following product options to help 
keep people safe at work?

Q3: SMEC South Africa
SMEC South Africa draws on skills and experience from across the Surbana 
Jurong Group to offer enhanced capabilities and reach, delivering a 
complete value chain of services. Which sectors are these services 
delivered to?

Q4: BOVA
What improvement/s has BOVA made to their new TRAX Range, TRAX 2.0?

Q5: Reinforced Earth
By working upfront with your design team, what does Reinforced Earth 
bring and integrate into your design and projects?

Q6: Sizabantu Piping Systems
Sizabantu Piping Systems and Molecor recently launched a new PVC pipe. 
What is the new size?

Q7: Siyazi Operations Management
Which professional services does Siyazi offer in the listed transport fields?

Civil Engineering is proud 
to announce Sphamandla 
Dlamini as the 13th winner of 

our Know Your Sector Competition.
In addition to being a go kart 

racing enthusiast, Sphamandla spe-
cialises in transportation engineering 
and is currently Project Technical 
Leader at ARRB Systems Africa. The 
thing he loves most about being an 
engineering is acquiring knowledge 
and being actively engaged in solving 
complex engineering problems 
through innovative thinking and the 
use of new technologies.

When he’s not working or racing, 
Sphamandla enjoys reading and 
going on adventures with family 
and friends.

A grateful Sphamandla says 
the win could not have come 
at a better time. “It was totally 
unexpected given the fact that I 
had completely forgotten about 
the  competition and didn’t 
recognise the email notifying 
me of my  winnings,” he said, 
adding that he will use his prize 
money to pay off bills and cover 
monthly  expenses. 

Celebrating another 
happy quiz winner

Q U iZ

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

collected until 31 October 2021, whereafter the 
winner will be announced from a random draw).

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

https://docs.google.com/forms/d/e/1FAIpQLSd55iyGR0w8YChYRPOV1hpHFIXvsG2JQsruPNjQ6IGfpFYoHQ/viewform
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o n  t h e  CoV er

For the past 25 years, South Africa 
has attempted to address the lack 
of public transport in its cities and 

rural areas. Measures such as integrated 
rapid public transport networks (IRPTNs) 
and the scrapping initiative for ageing 
and unroadworthy minibus taxis are 
examples of government’s efforts towards 
improving public transport. However, in 
many instances the positioning of new 
business and shopping developments is 
still planned without proper provision for 
public transport, which is the primary 
mode of transport for most workers 
and shoppers.

Due to the layout of our cities, most 
people still live far away from their 
work, shops and social services such as 
hospitals and Home Affairs offices. As 
the private sector embraces the challenge 
of bringing opportunities and services 

closer to people, more shopping centres 
are being opened in townships. Thus, it 
is important to avoid the pitfalls of the 
past by integrating land development and 
transport planning as required by the 
National Land Transport Act (NLTA, 
Act 9 of 2009). This alignment, through 
implementation of the NLTA, is done at 
municipal level.

TODAY’S SCENARIO:  
THE ROLE OF PUBLIC TRANSPORT
Every day millions of South Africans rely on 
buses, trains, and minibus taxis to travel to 
and from work. For some this is a 30-minute 
trip; for others it is two hours of switching 
from one taxi to the next or switching 
between various modes of transport.

The objective of integrated planning 
is to improve people’s access to services 
and opportunities. Practically, this 

means people can easily travel from their 
residence to areas of work, health, and 
economic activity. For the majority of 
South Africans this means having a safe 
and reliable public transport service.

Despite its crucial role in the func-
tioning of our cities, public transport is 
often an afterthought in both public and 
private planning. Although it has become 
common practice to include a public 
transport facility in the design of shop-
ping centres, there is still a lack of prior 
consultation with the operators who are 
meant to use those facilities. The result is 
that these facilities are located at the pe-
riphery of the shopping centre, inconven-
iencing both commuters and operators, as 
they are not easy to access and a long way 
from the shopping centre entrances.

Furthermore, government has done 
its best to provide low-cost housing for 

Siyazi – 25 years of transport 
planning and transformation

For the past 25 years, the siyazi team has been at the forefront 
of transforming the south African transport landscape



the poor. However, the location of these 
projects often places people far from 
centres of economic activity and work 
opportunities. While consideration is 
taken to provide the necessary road infra-
structure, less effort is made to properly 
plan the supply of public transport ser-
vices, and the majority of sites are initially 
developed without a public transport 
facility. The issue of operating permits is 
not addressed until the area is occupied, 
thus creating a window of opportunity 
for illegal operations to be established, 
which ultimately results in later conflict 
and sometimes violence between legal and 
illegal operators.

Done right, these issues can be 
addressed as part of a municipal-
ity’s Integrated Transport Plan (ITP). 
Unfortunately, some municipalities do 
not have proper ITPs, either due to lack of 
knowledge or lack of capacity.

THE WAY FORWARD
The transport sector is changing. This 
affects all stakeholders including com-
muters, operators and planning authorities. 
With Covid-19 many people lost their jobs 
or adapted to working and studying from 
home. The associated changes in travel 
patterns and commuter concerns about 
safety can be expected to impact on South 
Africa’s goal of becoming a mass transit so-
ciety. In addition, developing technologies 
like e-hailing offer commuters new travel 
alternatives. While questions can be raised 
about the legality of such operations, these 
technologies also provide opportunity for 
existing and new operators.

OUR COMMITMENT
Siyazi, together with other transport 
planning experts, has been working as an 
advisor to municipalities and operators for 
the implementation of IRPTNs since 2012. 

Through these engagements, significant 
strides have been made in improving col-
laboration between government and public 
transport operators. These steps have shown 
that a lot can be achieved through consulta-
tion and collaboration. This includes the 
empowerment of operators to recognise and 
take advantage of opportunities rather than 
feeling threatened by change.

In Mbombela, operators have embraced 
new technologies and launched their own, 
legally operating, e-hailing service called 
Ingwe. Siyazi’s application development 
team assisted the industry in developing 
the application and the service, launched 
in December 2020, provides an example 
of how new technologies can be adopted 
while complying with NLTA regulations.

Transportation planning and traffic 
engineering professionals need to adapt to 
changing patterns in the transport sector. 
With over two decades of experience, 
Siyazi is committed to using its expertise 
and understanding of historical and cur-
rent local conditions to provide its clients 
with advice and solutions that prepare 
them for the future.

Siyazi has developed in-house ap-
plications to help develop and execute 
transport plans effectively and efficiently. 
The company’s survey applications, 
developed with in-depth understanding 
of engineering principles, have helped 
analyse public transport operations 
and assess the value of routes. With 
experience in the planning and design of 
systems and infrastructure as well as the 
understanding of operators’ pressures 
and needs, Siyazi is best positioned and 
equipped to serve the best objectives to 
achieve an integrated and effective public 
transport system for users, operators, 
and investors.

Siyazi continues to share its skills and 
knowledge with operators and officials, 
teaching them about the NLTA and its 
regulations.

For more information

Sias Oosthuizen
CEO: Siyazi
+27 12 343 6259
sias@siyazi.co.za
www.siyazi.co.za
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ingwe is the first south African e-hailing service 
with operating licences as required by the nLtA

siyazi has donated sanitiser to protect commuters 
and drivers at minibus taxi ranks from the coronavirus

siyazi uses mobile applications to accurately collect and effectively analyse public transport 
and traffic count data
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Ceo ’ s  Co r n er

The NIP has four focus areas namely, improving the 
performance of our State-Owned Enterprises, revision of 
sector-specific regulation (energy, freight transport, water, 

digital communications), capacitating of the state, and soliciting 
greater participation of the private sector in the delivery of 
public infrastructure.

While NIP 2050 does not seek to consolidate individual 
sector plans or growth strategies, it does seek to give key focussed 
inputs, guidance, and re-confirmation of our socio-economic 
objectives. This article serves to ask the “so what?” question. 
What does this mean to us in making daily contributions to the 
provision of infrastructure in the country?

Such meaning will be different to each of us depending on our 
perceptions of the future as it pertains to our personal and work 
lives. Many of us experience high levels of fear, uncertainty, and 
hopelessness with the possible conflict between our perceptions 
and the wish we have for working towards a successful economic 
transformation. Therefore, in addition to asking “so what?”, I 
argue that we should also be asking, “what can I do?”

The intention is to transition a negative dialogue into a 
positive one. This transition towards a positive mindset, from 
the “so what?” to the “what can I do?”, requires grit. I ask that we 
explore the concept of grit as an option to stay headstrong in our 
intention to make a positive contribution to the work we do. Grit 
will further us to reach into the depths of our being 
to “give” when we don’t have much. In this context, 
developing and maintaining grit is the greatest 
test of our patriotism – we need to support our 
country when it needs us the most. Now is the 
time to converge towards a collective develop-
ment agenda and contribute towards developing 
our industry and country.

IMPLEMENTING NIP 2050
The adoption of this plan cas-
cades into our jobs, allowing 
us to make contributions 
towards advancing our 
strategic objectives. Such 
contributions are neces-
sary and oblige us to 

make links between what we are doing and how much it aligns 
with the NIP 2050’s objectives. We have to think constantly 
about how we can add value to our country and, by implication, 
to ourselves at a time when we have little to work with. We are 
staring down the barrel of an unsustainable future as it pertains 
to so many objectives left unachieved and undone. We have the 
option to mentor others which assits with capacity building, work 
longer hours which will build and keep our institutions sustain-
able, embrace academic study, promote youth engagement within 
our work spaces, promote positive conversation which reinforces 
a positive mindset, and make patriotism our purpose that drives 
ours thoughts and actions.

With our socio-economic circumstances laid bare for all to 
see, even if we did not have a plan, we still know what needs to be 
done and we need to get on with doing it in an environment that is 
un-supportive to do so – hence we need grit and a passionate focus 
on rebuilding our country in our circle of influence. With the right 
mindset, engineers working as a collective can achieve miracles. 
Knowing all that has been achieved to date, we cannot allow it to 
be undone. The most dire circumstances require the most positive 
mindset to enable us to prevail, and prevail we will. We have no 
choice and we are obliged to make a success of our initiatives to 
build our country towards sustainability for our future generations.

My sense is that leadership is critical to the successful 
implementation of any plan. In addition to leadership there are 

matters of the strategy and technical capability and capacity 
required for any project implementation. Many of our 
historic plans specify project names, descriptions and esti-
mated budgets. My reference to strategy refers to concepts 
of tested alignment to integrated plans, incorporation 
of methodologies of how we will achieve our strategic 
objectives, political will and geo-political support for such 

plans, supplier development to supply goods and 
services to projects, funding and financing 

solutions, supplier and offtake agreements, 
and capacity to implement such plans.

PROJECT FEASIBILITY
A high level critical review of such 
strategic concepts may not provide 
the comfort needed to implement 

Incorporating the 
National Infrastructure Plan 2050
Our National Infrastructure Plan 2050’s (NIP 2050) main objective is to grow our ailing economy while seeking 
to address our worsening socio-economic circumstances via a nuanced focus on public infrastructure. Such 
circumstances have been deteriorating over time as they apply to employment, inequality, education, and 
inclusive economic participation.
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such plans and is perhaps one of the reasons why we have delays 
and lack of interest, broadly resulting in slow uptake. Some of the 
concepts indicated above require work to be done to re-enable or 
rebuild our infrastructure delivery system. If we have an enabled 
infrastructure delivery system, we will have little to no problem 
in project implementation in advancing any plan.

The extent to which we have moved is not easy to assess. 
A simple recommendation is that project pre-feasibility and 
feasibility studies have to be done. In addition to the traditional 
business case requirements, feasibility study methodologies now 
have to incorporate new concepts such as the promotion of rel-
evant sustainable development goals, technologies to be adopted, 
and opportunities for learning and knowledge creation, including 
research and development. In certain cases, we have to rethink 
our investment decision-making philosophy that is heavily biased 
towards meeting financial imperatives. A possible recommenda-
tion is to consider the strategic motivations for project approval at 
an economic level and not at a project level, which may show that 
a much-needed project is infact not feasible.

The third component is orienting the market to ready itself to-
wards implementation of necessary projects with proven feasibility 
for economic reasons. Readiness in this case refers to soliciting the 
capacity of the markets to supply materials, labour and technology 
to mega projects. We have to look at 100% local sourcing, thereby 
forcing the market to mobilise to offer these products and services. 
Government should consider underwriting risks for such suppliers 
in addition to underwriting risks to potential investors. Ideally, 

suppliers to projects should come from the geography local to the 
projects or the client. The appointment of suppliers to maintain 
such assets should be localised as well. These enabling contribu-
tions will make a positive impact on job creation and small-to-
medium business development.

There is much that needs to be done in order to make projects 
feasible. Weaving in the latest research in economic models, 
procurement methodologies, and technology, as it applies to 
infrastructure, can help to revise the corporate mandates of 
infrastructure development agencies in how they plan projects, 
take investment decisions, procure goods and services, and con-
struct public assets. Incorporating a social bias towards providing 
sustainable infrastructure that supports resilient communities 
going forward is worth considering, for obvious reasons. Intimate 
knowledge of such concepts requires the formation of multiple 
working groups assigned to come up with the new way forward.

In conclusion, this short article points towards the direction that 
we need to go if we are to address the country’s current severe socio-
economic ills. I am certain that we don’t have the luxury of time to 
ponder matters, play the blame game and politic on issues that only 
hinder and further paralyse us in our journey forward. Let us unite 
against our economic pandemic and lead ourselves to success.

Vishaal lutchman

SAICE CEO
vishaal@saice.org.za

Non-traditional, locally relevant and world-class transport. 
27.1% of the population in South Africa spend over 30% of their monthly take-home pay on transportation.  
60% of Africa’s population lack access to infrastructure.
 
At Zutari, we believe that public transport needs to embrace technology to ensure a more streamlined  
integration of services. The fusion of new technology and people-focused design will lead to integrated,  
connected, greener, safer and more inclusive transport or mobility. Our integrated approach involves  
extensive stakeholder engagement, problem-scoping and the co-creation of solutions with our clients. 
 
This approach has earned us the trust of local municipalities, government agencies,  
commercial clients and public-private partnerships. Over the course of nine decades,  
we have become known for delivering world-class transport solutions that are  
locally relevant.

ZUT_Civil Engineering advert.indd   1 2021/09/08   10:27:15

http://www.zutari.com
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THE SAICE ACADEMY

The purpose of the academy

SAICE’s mission is to provide for the 
engineering interests and needs of 
its members in order to facilitate 

sustainable quality of life together with 
the responsible utilisation of natural and 
human resources. The constant complaint 
from industry that there are no “expe-
rienced” practitioners has therefore led 
SAICE to establish the SAICE Academy.

The objective of the SAICE Academy 
is the growth and development of SAICE’s 
members in the promotion, for the public 
benefit, of the general advancement of the 
science and practice of civil engineering 
and to foster transformation in the civil 
engineering sector through skills and pro-
fessional development. The Institution’s 
activities shall focus on the development 
and promotion of the engineering profes-
sion, in particular civil engineering in 
terms of its objectives.

SAICE has always been involved in 
matters relating to education and training, 
both at secondary school, tertiary and 
industry level. The aim of the SAICE 
Academy is to better co-ordinate these 
often-disjointed initiatives into a more co-
hesive process, but in particular to focus 
on the areas where specialised training is 
lacking. This process started with a need 
to develop a brand that best defines what 
the SAICE Academy is all about, helping 
our members and the profession at large 

to build their long-term careers, one piece 
at a time.

Although SAICE has always provided 
training in the Continuing Professional 
Development (CPD) space, this has usu-
ally been aimed at meeting the ECSA 
requirements of obtaining at least one 
CPD point per annum. The question now 
is how one would develop the next gen-
eration of experts and specialists in the 
various engineering fields, and it is here 
that the Academy will play a vital role.

Why does SA need experts and 
specialists in the development of 
sustainable infrastructure?
Both the private and public sectors experi-
ence a need for skills development and 
mentoring as well as the further growth of 
professionals with the appropriate skills to 
support the implementation of infrastruc-
ture that would support economic growth. 
The new skills development paradigm is 
based on the philosophy that skills consist 
of knowledge, experience and wisdom.

The knowledge is necessary to know 
what to do. The experience is required to 
know how to perform the required tasks 
or activities. Wisdom is attained through 
doing the work repeatedly and assessing 
the different circumstances and how to 
do the same or similar tasks better. The 
professional has had so much practice 
performing an activity that it has become 
second nature and can be performed 
easily, i.e. the professional becomes 
unconsciously competent.

Skills =  Knowledge + Experience + Wisdom

Tertiary education institutions such as 
universities and universities of technology 
provide the knowledge (in accordance with a 
predetermined unit standard). Traditionally, 
obtaining experience was the responsibility 
of the employer and attaining wisdom was 
the responsibility of the employee who 

gained wisdom practically through their 
own learning processes.

The problem with this training was that 
university learning rarely taught the student 
how to apply their knowledge. In other 
words, it is not work-based, and the graduate 
is not of immediate use to the employer. 
Currently, work-based training (experience) 
is more problematic within public sector 
organisations, although this can also be the 
case in the private sector. Lack of experience 
is likely one of the main reasons for the lack 
of service delivery by many organs of state.

Skills transfer and development must 
focus on bridging the gap between knowing 
what to do and knowing how to do it.

The professional growth path of engineers
We are all aware of the professional pipe-
line as a concept. But what does it actually 
mean in terms of the different stages 
of an individual’s professional career? 
Figure 1 shows how a young professional 
should progress through their career and 
how their level of responsibility and role 
within the professional team will change 
over time.

The critical question is: Can a profes-
sional who only does one day of CPD per 
annum really develop into a highly skilled 
individual within their field? This is even 
more of a challenge given the almost com-
plete dependence on computer software 
packages as design tools, which results in 
poor problem solving and reasoning skills 
compared to the past.

THE DEVELOPMENT OF AN 
EXPERT AND SPECIALIST

The role of SAICE’s technical divisions
SAICE has eleven technical divisions, 
most of which focus on one particular dis-
cipline of the civil engineering field. Each 
of these divisions therefore has significant 
technical knowledge and experience to 
ensure that the most appropriate devel-
opmental model is designed to guarantee 

Growing an expert and specialist –  
the building blocks

Friedrich Slabbert Pr Eng, FWISA, FSAICE
Chair
SAICE Transportation Division
friedrich@sciendum.co.za

Tom McKune Pr Tech Eng, HFSAICE
Head of Training
SAICE
tom@saice.org.za
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that there will always be a steady supply of 
specialists and experts in their fields.

Building capacity in the public 
sector and industry
Traditionally, the public sector was where 
most of the training of young professionals 
took place post tertiary education. These 
entities had well-structured training 
programmes, numerous mentors and many 
projects on which a young professional 
could cut their teeth. This has changed 
quite dramatically over the last twenty plus 
years and the public sector, from a tech-
nical perspective, is struggling to attract 
and retain professionals despite various 
interventions that have been tried, at great 
expense, but generally failed.

A strong technically competent public 
sector is essential for the whole civil en-
gineering industry to thrive and needs to 
be the focus of not only the public sector 
itself, but of all stakeholders, including 
the Voluntary Associations. In this regard 
SAICE, through the advocacy platform, 
has reached out to the public sector 
to share its vision for the development 

of professionals and this is gaining 
some traction.

THE BUILDING BLOCKS TO IDENTIFY 
EXPERTS AND SPECIALISTS

Background
Supporting an increased approach to 
skills transfer and capacity development 
necessitates the identification of the 
required skills that experts and specialists 
must have to assist with the development 
of skills. One of the major challenges is 
to identify and recognise the experts and 
specialists in the industry.

Tertiary education can provide students 
with so much knowledge that, immediately 
after graduation, they may not know when 
and how to apply this knowledge to real 
life conditions. Their knowledge maybe as 
“disordered” as puzzle pieces after being 
emptied from the box.

Proposed approach to identify 
experts and specialists
Following the publication of the article 
titled “The DNA of Transportation”, 

authored by Dr Johan Bosman and 
Friedrich Slabbert, in the September 2018 
issue of Civil Engineering (Vol.26, No.8), it 
has been realised that this DNA should be 
part of all civil engineering disciplines, not 
only transport engineering, as listed below:

 Q Infrastructure development
 Q Governance of the infrastructure system
 Q Associated services
 Q Development planning considering 

land use and social inclusion
 Q Technology in infrastructure develop-

ment and operations
 Q Project financing and economic 

sustainability
 Q Marketing and communication in 

infrastructure development i.e. public 
participation

 Q Energy and the environment in infra-
structure development

 Q Integration of infrastructure 
planning, design, build and 
operations – sustainability.

Practical example using transport
An example of the ordered puzzle pieces 
representing the overall knowledge areas 
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that make up transport developed from 
the most basic definition of transport: 
transport is the movement of people and 
goods from one point (a) to another (b) 
using infrastructure and services (public 
transport or freight).

Sustainability comes in when the 
associated aspects are added. There is no 
universally accepted definition of sustain-
able transport, but a few definitions are 
listed below:

 Q A sustainable transport system is one 
that is accessible, safe, environmen-
tally friendly and affordable.

 Q Sustainable development (transport) 
“meets the needs of the present 
without compromising the ability of 
future generations to meet their own 
needs.”

 Q The goal of sustainable transport 
is to ensure that the environment, 
social and economic considerations 
are factored into decisions affecting 
transport activities.

 Q Sustainability is not about threat anal-
ysis; sustainability is about systems 

analysis. Specifically, it is about how 
environmental, economic and social 
systems interact to their mutual 
advantage or disadvantage at various 
space-based scales of operation.

In order to identify the skills required to 
ensure a sustainable transport system, 
start with the definition of the particular 
topic, in this instance transport, and 
build an ordered puzzle, unpacking all 

DEFINITION OF TRANSPORT

TRANSPORT = 
Infrastructure

+
Services
to move
People

+ 
Goods
from 

A to B
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the important aspects in a logical way, as 
proposed below:

 Q Define the four corners of the topic. 
For transport, the corner pieces are 
infrastructure, services, people and 
goods, making up the basic definition.

 Q Identify and list the matters that are 
important for sustainable transport 
and place them in the puzzle.

 Q The four corner pieces (infrastructure, 
services, people and goods) and the 
two picture pieces (movement of goods 
to and from industries and moving 
people) represent the basic transport 
definition. The other pieces represent 
the transportation wheel metaphor 
elements, i.e. the factors affecting 
sustainable transport (see Figure 2).

A metaphor helps to see invisible or 
unfamiliar things by comparing them to 
visible and familiar things. The inven-
tion of the wheel is probably the most 
important technological development in 
transport. The transport wheel metaphor 
(see Figure 3) therefore helps to show and 
understand the multi-disciplinary nature 
of transport:

 Q The transport authority is at the 
centre of the wheel and can thus be 
considered as the centre of operations. 
It in turn carries out its operations 
through the promulgation of various 
acts, regulations and bylaws. Without 
the transport authority, the transport 
system will be dysfunctional.

 Q The three most critical spokes, without 
which the wheel would collapse, are 
infrastructure, transport systems, and 
finance.

 Q The other spokes of the wheels are the 
other elements that the transport au-
thority needs to continually assess and 
take into account when evaluating the 
effectiveness of its transport systems.

 Q For the transportation wheel to turn, a 
driver is required. This driver is sym-
bolised by the arrow at the top right of 
the transportation wheel. In real life 
this represents the human resources 
required to do the planning, design 
and maintenance of the transport 
system.

PROPOSED ACTIONS
The above process needs to be followed 
for each of the DNA strands required. 
Once all the pieces of the puzzle have 
been identified, the availability of post-
graduate courses being offered by tertiary 

institutions and voluntary associations 
needs to be identified. Of course, there 
will be different levels and depth of 
knowledge for each course to allow the 
development of professionals from a 
fundamental level of knowledge to an 
advanced level of knowledge.

The gaps in knowledge develop-
ment, i.e. pieces in the puzzle, for which 
inadequate courses are available need to 
be listed through partnerships between 
SAICE and the learning institutions. 
Appropriate courses need be developed 
to allow the structured growth of profes-
sionals, enabling them to become experts 
and/or specialists. This will support the 
industry, and in particular the members 
of SAICE, to:

 Q Develop a brand identity across 
all SAICE education and training 
activities

 Q Create structured career development 
beyond the professional registration 
stage to ensure there are competent 
specialists and experts in every spe-
cialist field and sub-field in both the 
public and private sectors

 Q Develop technical materials to en-
hance SAICE’s role as a learned society 
starting with textbooks for students

 Q Engage with the public sector and 
state-owned enterprises to identify 
where capacity building in the infra-
structure space is critically required 
and formalise agreements for support 
from experts and/or specialists. 

TRANSPORTATION WHEEL METAPHOR

13 Sep 2021 NWU TRANSPORT ENGINEERING PROGRAMME 4

Skills

LAND USE

IN
FO

RM
AT

IO
N

TECHNOLOGY

FI
N

AN
CE

TRANSPORTATION
AUTHORITY

Figure 3 the transportation wheel metaphor

TRANSPORT

AUTHORITY

POLICYOperational 
Performance

Tiers of
Government

And SOE’s

Financial 
Economic 

and
Social 

Implications

Infra-

structure

MoE’s / KPI’s
Alternative

System
Options

Road
User
Costs

User

Pay

Principles

Safety

&

Security

Road
User 

Life Cycle
Aspects

Institutional
Framework

Standards  
and 

Serviceability

Infrastructure

Growth

Considerations

Modes

Of

Transport

LEGISLATION 
&

REGULATION
Project

Prioritisation

Transport
Improvement

Projects

IMPLEMEN-

TATION

13 Sep 2021 3

TRANSPORT GOVERNANCE / AUTHORITY 
EXPERT KNOWLEDGE AREAS

Climate 
Change 
Aspects

Asset

Management

NLTA & Other 

Applicable 
Legislation

Figure 4 transport governance / authority expert knowledge areas



14 September 2021 Civil Engineering

Pr o Fi L e

Malcolm matriculated from 
Glenwood High School in 
1952 and went on to study 

engineering at the University of Natal 
(now University of KwaZulu-Natal). He 
originally wanted to pursue a career 
as a doctor but could not because his 
school had not offered Latin. “I became 
an engineer because my father said I 
had to, but I’ve enjoyed it. It has really 
been my hobby as well as my career,” 
says Malcolm.

Malcolm was the only person in his 
class to complete his degree in four years 
and was awarded a thesis design prize and 
offered a junior lectureship. Malcolm had 
to turn down the lectureship due to his 
bursary obligations, but he does not regret 
this because the events that followed 
shaped his life and career.

CAREER OVERVIEW AND HIGHLIGHTS
After graduating Malcolm spent six 
years working in construction for the 
South African Railways and Harbours 
Administration (SAR&H) with a focus 
on railway lines and, more extensively, on 
tunnels. During this time, he worked on 
a project which included approximately 
40 km of new railways lines with associated 
bridges and structures as well as 13 km 
of tunnels. This included the Boughton-
Cedara twin tunnels which, at a length of 
6 km each, were the longest tunnels in the 
country at the time.

While Malcolm was passionate about 
construction and tunnels, he had always 
been interested in roads and went on to 
join the Natal Roads Department where 
his focus was largely on geotechnical and 
road design.

However, after five years with the 
department, public sector engineering 
underwent a crisis. Public sector en-
gineers were being paid very poorly in 
comparison to their private sector coun-
terparts, and the result was an exodus of 
engineers from the public sector. Malcolm 
recalls a particular provincial head telling 
a gathering of engineers that, “engineers 
should be on tap, not on top.” According 
to Malcolm, around 70% of public sector 
engineers left for the private sector shortly 
after, and he himself spent four years 
working for a private consulting firm.

In 1972 the National Transport 
Commission became a road-building 
authority and offered Malcolm a job as an 
Assistant Chief Engineer focusing on pave-
ments and geotechnical engineering. He 
remained with the National Department 

Dr Malcolm Mitchell – 
a transport sector icon
After joining SAICE as a student member in 1956, Dr Malcolm Mitchell is now one of SAICE’s longest standing 
members. Civil Engineering spoke to Malcolm about his prolific career in the transport sector and his 
contributions to SAICE over the past 65 years.

dr malcolm mitchell, one of sAiCe’s longest 
standing members

malcolm with his extended family at his 80th birthday celebration in 
holland – a central meeting place for family members from four continents



of Transport until he retired. During this 
time, Malcolm spent around 14 years 
working on road pavements, construction 
quality control, planning and program-
ming for national roads, and financial 
management until he was eventually pro-
moted to Chief Engineer for roads. After 
about five years he was promoted again, 
this time to Deputy Director-General re-
sponsible for all land transportation in the 
country – a position he held for nine years.

Shortly after retirement, Malcolm 
completed a short stint as a technical 
advisor to the Minister of Transport 
before returning to KwaZulu-Natal 
where he established a small consulting 
company. In this role he performed 
research for the CSIR, provided specialist 
advice, adjudicated construction disputes, 
mentored young engineers, served as a 
planning commissioner for the Durban 
City Planning Commission, worked as a 
post-graduate examiner at the Universities 
of KwaZulu-Natal, Johannesburg and 
Pretoria, and served as Executive Director 
of the South African Road Federation 
(SARF) for just over a decade.

Malcolm says the most enjoyable part 
of his career was the time he spent working 
on construction. “I believe that to be a com-
plete engineer and get full satisfaction from 
the job you have to have spent a number of 
years actually building something. You can’t 
sit in an office designing all your life.”

The location of new routes and 
national roads was another immensely 
interesting and rewarding part of 
Malcolm’s career. “Together with a col-
league I was given the job of finding a 
new route across the Drakensburg and we 
spent about six to nine months exploring 
the Drakensburg trying to find the best 
crossing. We eventually came up with De 
Beer’s Pass,” explains Malcolm.

“The most rewarding thing is seeing a 
project you have worked on come to frui-
tion. It is quite gratifying to drive around 
the country and see a section of road I was 
involved in being used and operated. The 
Huguenot Tunnel in the Cape is a particu-
larly rewarding example of a project where 
I had a large input during its construction, 
though the initial design was by others.”

CAREER ACHIEVEMENTS
Malcolm considers his involvement as 
part of the SAR&H team responsible for 
the Boughton-Cedara tunnels as a major 
career highlight and achievement. He also 

played a large role in developing financing 
approaches for roads, including toll roads, 
and was invited to present to the World 
Bank on the topic.

Furthermore, during his time as 
Deputy Director-General Malcolm 
promoted the privatisation of the roads 
industry and was one of the driving forces 
behind the establishment of the South 
African National Roads Agency Limited 
(SANRAL). The idea behind SANRAL was 
to establish an entity responsible for roads 
outside of government – which was losing 
a great deal of experienced engineers at the 
time – based on a New Zealand model.

Over the course of his career Malcolm 
has received a number of awards, three of 
which he considers more significant than 
the others. The first was a SAICE award for 
outstanding contributions to the transport 
engineering profession, the second was a 
CSIR award for contributions to transport 
research, and the third was a SARF award 
for services to the roads sector.

Over the years Malcolm has mentored 
about 30 young engineers from graduation 
to professional registration – something 
he considers a major achievement. “It is 
incredibly rewarding to see people develop 
over the years and watch them grow and 

change.” However, Malcolm stresses the 
importance of understanding mentees’ 
personal lives and challenges. It’s not just 
about teaching them engineering, he says.

Malcolm also thoroughly enjoys writing 
and has published two PhDs, written 
approximately 100 papers, authored three 
books, two of which two have been pub-
lished, and compiled his family history.

DEFINING INFLUENCERS
While Malcolm has certainly enjoyed a 
successful and prolific career, he believes 
that a few select individuals played de-
fining roles in shaping that career.

The earliest was his first boss, Norman 
Schmidt, who ran the tunnelling project he 
worked on for SAR&H. “The whole project 
was done inhouse and at the time Norman 
was the best tunneller in the country and 
well-known internationally. He taught 
me a great deal and one of his key lessons 
was learning to make decisions, because if 
you can’t make decisions, you can’t be an 
engineer – a wrong decision is better than 
no decision,” says Malcolm.

At the same time, Malcolm says he 
learnt a great deal from two of the tunnel 
foremen working on the project, Hendrick 
Benn and Johann Windt. “Young 
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one of the Garden route’s famous 
arch bridges under construction

the eB Cloete interchange, 
Africa’s first four-level interchange
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engineers often arrive on a job thinking 
they know everything, but the foremen 
are the ones you must listen to because 
they have a lot of practical background. 
I called them sir and they taught me a 
lot, including some strange things. For 
example, they taught me to always walk 
on the sides of a tunnel under construc-
tion and never down the middle, because 
if a tunnel collapses it first collapses from 
the middle.”

Another person who had a significant 
impact on Malcolm’s career was Ed 
Massey who was head of national roads 
while Malcolm was a young programming 
engineer. “He was very iconic person. He 
didn’t say a great deal, but he thought a lot. 
He was reputed to have been the youngest 
major in the British Army during World 
War II and he taught me a lot about intui-
tion, ingenuity, thinking before acting and 
being balanced,” states Malcolm.

The last major influence was Alan 
Loudon, who Malcolm describes as a bril-
liant engineer who was once characterised 
as the best in the country.

PERSONAL LIFE
In his younger days Malcolm was an ar-
dent sportsman and played hockey, rugby 
and squash. As he got older Malcolm 
took up bowls and, being an avid hiker, 
has hiked up most of the passes in the 
Drakensburg. History is another hobby of 
his and together with his wife he enjoys 
listening to classical music, particularly 
Beethoven and Tchaikovsky.

Malcolm is also connoisseur of wine, 
which he thoroughly enjoys tasting and col-
lecting. He has undertaken studies through 
the Cape Wine Academy and reached a level 
just below a Cape Wine Master.

While Malcolm has a long list of 
career achievements, on a more personal 
level he considers marrying his wife 
Marjorie a major achievement. The 
two were introduced by a school friend 
and married in 1959. Marjorie majored 
in mathematics and chemistry at the 
University of Natal, becoming a teacher, 
and later completed a degree in librarian-
ship. She also started the Keep Hillcrest 
Beautiful Association, a voluntary associa-
tion that aims to promote a cleaner and 
more beautiful environment.

Malcolm and Marjorie are the proud 
parents of three sons and grandparents 
of nine grandchildren. Their oldest son is 
a medical doctor in Canada, the middle 
son is an Archdeacon in the Church of 
Ireland, and the youngest is veterinarian 
in New Zealand. Prior to the Covid-19 
pandemic Malcolm and Marjorie fre-
quently travelled abroad to visit them.

INVOLVEMENT WITH SAICE
Malcolm joined SAICE as a student member 
in 1956 and has since been extensively 
involved with the Institution. Over the past 
65 years he has served as Secretary of the 
Pietermaritzburg Branch, Chairperson of 
the Transportation Division, a member 
the SAICE Council and as a member of 
the Exco. He has also represented SAICE 
in various places including the Joint 
Consultative Committee, Construction 
Industry Development Board, and others.

Malcolm sees great importance in 
voluntary associations and believes young 
engineers in particular should join SAICE. 
“In my early days I learnt a great deal 
from the SAICE transactions (what has 
since become the SAICE Journal and Civil 
Engineering magazine) and I saved them 

all for about 30 years. By reading and by 
interacting with other members you learn 
and develop a great deal,” he says.

THOUGHTS ON THE INDUSTRY
Reflecting on the civil engineering profes-
sion today, Malcolm identifies two major 
concerns: issues related to the develop-
ment of newly graduated engineers, and 
the lack of state capacity in the procure-
ment of large infrastructure projects.

“I believe that young engineers today 
are not different at all in competence and 
ability compared to the newly graduated 
engineers during my youth some sixty 
years ago. However, I am concerned with 
the availability and perhaps too extensive 
use of CAD programmes during their 
developmental phase,” says Malcolm.

While computerisation can be of great 
use in achieving optimal design solutions, 
he worries that the extensive use of CAD 
can dampen young engineers’ ability to 
gain of an understanding of, and famili-
arity with, basic engineering principles.

“Engineering is as much an art as a sci-
ence and intuition based on sound experi-
ence is invaluable. A prime example of this 
would be in tunnelling operations where 
intuition is very important in making 
immediate decisions on the soundness of 
the tunnel ‘hanging’ without providing 
expensive and time-consuming support.”

The other area of concern to Malcolm 
is the current and long-standing lack of 
capacity in most public sector bodies 
tasked with implementing major infra-
structure projects. Until the early 1970s 
projects of this type were, for the most 
part, very successfully carried out in-house 
using skilled departmental engineers, and 
the public sector offered a good training 
ground for young engineers. However, 
the public sector never recovered from 
the mass exodus of experienced engineers 
during the 1970s – a situation which has 
been exacerbated by cadre deployment.

“While a vibrant private sector com-
ponent of the civil engineering industry 
is essential, competent public sector 
infrastructure bodies, carrying out major 
projects in-house, are also necessary in a 
country’s development. There are many 
good reasons for this, too numerous to 
mention, but it is essential that steps 
be taken to once again build up these 
institutions by luring competent and ex-
perienced professional civil engineers into 
their folds,” concludes Malcolm. 

Construction underway on the huguenot tunnel



PERI is one of the world’s largest manufacturers and suppliers of 
formwork and scaffolding systems. With international solutions 
stemming from the company’s German origin, the South African 

branch has been actively building South Africa’s infrastructure and 
industries with the knowledge that they are participating in economic 
growth and providing sustainable support to the construction 
industry. 

There is a real sense that the widely spoken about infrastructure 
projects, will start receiving funding from government soon. Among 
these, water storage could be at the forefront as communities find it 
harder to manage with current reservoir space. As experienced in the 
Wester Cape in the recent drought. 

PERI has been involved in a number of projects pertaining to water 
storage. These projects showcase real examples of how PERI both 
addressed and overcame challenges through well-grounded 
engineering-based solutions.

The Polihali diversion tunnels in Lesotho formed part of the second 
phase of construction of the Lesotho Highlands Water Project (PHWP 
II). It builds on the successfully completed first phase of the project 
where Katse Dam was the main focus. 

The project’s main driver is to increase the current supply rate of 780 
million m³ per year to 1.27 billion m³. Lesotho also makes use of the 
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Email info@peri.co.za or visit peri.co.za for more on projects 
and products.

Highlands water scheme to generate hydropower. The 2.3 billion 
m³ Polihali Dam forms part of three sites that have been identified 
as hydropower sites. Phase two will further add to their generating 
capacity as they have identified this as their preferred method of 
supplying their own independent source of electricity. 

The construction industry is key to promoting economic recovery 
and growth in South Africa. By leveraging local and global skills, and 
supply chains, PERI recognises the importance of partnership and 
collaboration to deliver successful and sustainable projects that will 
uplift people, communities and the economy. 

PERI Infrastructure strategy is developing positively, providing our customers with ef-
ficient, cost effective solutions.

Polihali Diversion Tunnels
Client: SCLC JV (Webuild, CMC di Ravenna, CMI Infrastructure & LSP Construction)
Location: Mapolaneng, Lesotho

Background:
The Lesotho Highlands Water Project Phase 2(PHWP II) builds on the already successfully 
completed Phase one projects of which Katse dam was the main focus. The projects main 
driver is to increase the current supply rate of 780 million m³ a year to 1.27 billion m³.

Lesotho also makes use of the Highlands water scheme to generate hydropower. Phase 2 
will further add to their generating capacity as they have identified this as their preferred 
method of supplying their own independent source of electricity.

The 2.3 billion m³ Polihali Dam forms part of 3 sites that has been identified as hydropower 
sites.

PERI Solution:
PERI provided a load bearing tunnel formwork carriage that catered for both the 7m and 9m 
diameter sections.

Through innovative design PERI was the only company that could offer 1 system to be used 
on both diameters. Peri came up with a concept to design and manufacture the circular 
walers for the larger diameter structure. Sections of these walers could then be removed 
and the balance of the walers re-assembled and packed to create the 7m diameter section 
The tunnel formwork was supported and moved on a purpose build VARIOKIT Traveler.
Further to the design of the system PERI’s on-site support team assisted in the assembly of 
the traveler and formwork as well as with the reconfiguration from 7m to 9m. 

The client is currently achieving a 5 day pour cycle and both tunnels will be completed at 
the end of January 2021.

http://www.peri.co.za
mailto:info%40peri.co.za?subject=
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Early concrete roads were laid 
using obsolete techniques and 
equipment. Modern designs, new 

construction methods, better surface 
finishing, and high-tech machinery mean 
that it is now possible to produce high-
quality concrete pavement surfaces that 
satisfy the needs and objectives of road 
users, neighbouring communities, and 
road managers.

Concrete pavements offer substantial 
environmental, economic, and social 
benefits and should be more widely re-
garded as the sustainable solution to South 
Africa’s road network. These roads, which 
undoubtedly offer lower whole-life cost for 
comparable design, are the natural choice 
for projects where performance, value, 
longevity, social responsibility and concern 
for the environment are paramount.

Furthermore, concrete pavements 
offer a long service life that normally 
exceeds 30 years and require relatively 

little maintenance and repair to produce 
long-term savings in raw materials, trans-
port and energy. The reduction in traffic 
delays caused by roadworks on concrete 
pavements also cuts fuel consumption and 
exhaust gas emissions.

In fact, at a time of soaring petrol 
prices, fuel saving for cars and goods 
vehicles is an important advantage of 
concrete roads that is not always apparent 
or published. Yet the facts testify to such 
cost savings.

NOTABLE FUEL SAVINGS
The National Research Council of 
Canada, for example, carried out a series 
of investigations which focused on 
various types of pavements and vehicles 
in different seasons of the year. Reduced 
fuel consumption by heavy trucks was 
observed in all phases for concrete pave-
ment roads compared to asphalt roads. 
The studies found that fuel saving on 
concrete pavements for empty and full 
tractor-trailer units ranged from 0.8% to 
3.9% in four to five periods in the year, 
based on 95% reliable survey results. This 
means an average fuel saving of 2.35%, 
which is certainly not negligible and 

would represent an immense difference 
in overall fuel consumption (as well as 
greenhouse gas emissions) over the life-
time of a busy freeway.

Secondly, the Transport Research 
Laboratory in Britain carried out research 
to determine the effect of the rigidity of 
pavements on fuel consumption. Here 
the reduced reflection of concrete roads 
resulted in a 5.7% reduction in rolling 
resistance, also providing noteworthy fuel 
savings. Similar fuel economy results have 
been obtained from extensive research 
done in Sweden, Japan, and the American 
states of Texas and Massachusetts.

Apart from the type of pavement, the 
evenness and surface texture of the road 
surfaces are important factors influencing 
fuel consumption. That is why the quality 
of the finished concrete surface plays such 
a crucial role.

ADVANTAGES AND BENEFITS
Sustainable concrete pavements make 
efficient use of natural resources and 
respect the environment throughout 
life cycles. The roads provide services to 
society in terms of mobility, safety and 
comfort by means of judicious choices 

Modern concrete roads offer 
extensive and diverse benefits

Bryan Perrie Pr Eng
CEO
Cement and Concrete South Africa
bryan.perrie@cemcon‑sa.org.za

Today’s concrete roads are a far cry from the concrete pavements of old which are still in existence but were 
designed long ago to very different design criteria than those employed currently.
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A completed concrete road A CrCP Brt lane in Cape town
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when it comes to design, construction, 
maintenance and demolition.

The following are some of the advan-
tages and benefits of concrete for roads 
and pavements:

 Q Safety: Surface texturing of concrete 
pavements can improve water run-off 
so that traffic on wet roads does not 
cause splash, spray and skidding. The 
light colour of concrete pavements 
deflects light from vehicles and street-
lights, improving night-time visibility 
while effecting energy and materials 
savings by requiring fewer streetlights 
per kilometre of road.

 Q Heat retention: Concrete roads reflect 
sunlight which helps to mitigate the 
‘heat island’ effect. Research has 
shown that black surfaces exposed to 
sunlight can become 21°C hotter than 
reflective white surfaces. This heats 
up the air around roads, contributing 
to increased temperatures in sur-
rounding buildings, necessitating 
greater use of air conditioning, energy 
consumption and electricity demand.

 Q Labour-intensive construction: In 
countries, such as South Africa, where 
unemployment is a major burden to 
the economy, the manual aspects of 
the construction of concrete roads 
can be carried out by members of the 
local community after on-site training. 
Their newly acquired skills can 
thereafter be utilised in other sectors 
of civil engineering.

Other advantages of concrete roads 
include:

 Q Better performance in areas with 
heavy loads and stop-start traffic

 Q Existing subgrade and alignment can 
be used

 Q Ideal for upgrading existing deterio-
rated roads by overlaying or inlaying

 Q Can be built with integral kerb and 
channel

 Q Can reduce stormwater reticulation if 
needed

 Q Only simple inexpensive equipment 
required for construction

 Q Local materials can be used
 Q Requires less lighting energy where 

streetlights are provided
 Q Built-in skid resistance can be 

provided
 Q Can be tined to improve drainage.

As for allegations that concrete roads are 
noisy, a five-year Canadian study showed 
that concrete roads were only 2 to 4 deci-
bels louder than asphalt. A conversation 
registers 60 to 70 decibels and a whisper, 
20 decibels, so this is a minor and ir-
relevant factor.

CONTINUOUSLY REINFORCED 
CONCRETE PAVEMENTS
When it comes to urban public transport, 
Continuously Reinforced Concrete 
Pavements (CRCP) have proved extremely 
popular for heavily trafficked routes such 
as bus lanes – as is the case in Cape Town 
and Gauteng – and have also been used 
for major sections of the Gauteng Freeway 
Improvement Project.

CRCP is constructed with steel rein-
forcing bars placed within the concrete 
along the entire length of the pavement. 
CRCP naturally forms uniformly spaced, 
tight transverse cracks to evenly transfer 
loads. The reinforcing bars control 
the width of the transverse cracks that 
form and hold them tightly closed. The 
narrow, closely spaced transverse cracks 
do not impair the structural integrity of 

the pavement and CRCP roads provide 
continuous, smooth-riding surfaces ca-
pable of withstanding heavy traffic loads 
in adverse environmental conditions. 
Because of its greater durability, longer life 
expectancy, and minimal maintenance 
requirements, CRCP can provide the best 
long-term value of any pavement type and 
can easily be overlaid.

STRIP ROADS
Finally, on a smaller scale, South Africa 
has yet to properly acknowledge the 
benefits of concrete strip roads which can 
be laid as wheel tracks and are economic, 
durable and particularly suitable for 
rural areas. Concrete strip roads have 
proved successful in many countries, 
but the South African governmental 
road building sector, as well as private 
landowners, have yet to fully exploit the 
advantages of such slim surfaces which 
can make steep rural roads passable in 
all weathers.

Strip roads can be built without 
expensive or sophisticated equipment and 
by comparatively unskilled labour after 
just basic instruction. No reinforcement 
of the concrete is necessary and the 
laying of strip roads can be done in short 
lengths, so construction can be slotted in 
when labour and time are available. 

Widely recognised as one of the world’s 
leading authorities on concrete pavements, 
Bryan Perrie has authored several 
internationally-acclaimed books on the 
subject and presented papers at conferences 
throughout the world. He holds membership 
and has served on executive committees of 
major global bodies representing the concrete 
pavement industry.

A concrete strip road on steep terrainA CrCP concrete overlay under construction in kwaZulu-natal
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In 1999, the ‘Moving South Africa’ transport strategy analysis 
identified systemic failings and inefficiencies in both freight 
logistics, involving port and rail performance, and public pas-

senger transport as two of the most significant transport issues 
hindering economic development in South Africa. The study 
suggested approaches towards ameliorating the problems. Over 
the past 22 years little, if any, progress has been made towards an 
improvement in these areas; in fact, a World Bank study identified 
the Port of Durban, the country’s major import and export port 
for general freight, as among the bottom three of the world’s 351 
container handling ports.

CONTEXTUAL BACKGROUND
For the past seven decades or so, many aspects of the South 
African transport system have been constrained from operating 
at optimum efficiency and effectiveness. The problem has been 

predominant in many fields of transport; this short analysis 
deals with the fields of public passenger transport and freight 
transport only.

During the first half of this period, the main constraint 
was that transport policy makers, planners and operators were 
required to conform to a dominant political ideology in their 
planning endeavours.

While much has been written about the public policy making 
process, and in this context transport policy, the question arises 
as to what extent public policy for transport must moulded by 
political ideological influences. How should public policy makers 
rationally analyse, debate, consult or even communicate about 
issues which require the allocation of public resources in an envi-
ronment dictated by political and ideological constraints?

Historically transport has always been an area particularly 
vulnerable to political interference, right from the time of the 

Dr Malcolm Mitchell Pr Eng, FSAICE
Retired Deputy Director‑General of Transport
mally2@vodamail.co.za

Peter Copley Pr Eng
Retired DBSA Transport Specialist
petercopley@hotmail.com

Reflections on freight logistics and 
public passenger transport in SA – 
lost opportunities and future potential
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building of the first railways in England and America. It is in 
South Africa, mainly before 1994, where such interference 
has gone beyond the normal political dimension and strongly 
embraced ideological objectives of minority groups of whatever 
ilk. This has resulted in lost opportunities to bring about an 
effective and efficient system in many facets of transport, 
land and energy use with seriously deleterious effects for the 
majority of people.

During the second part of the period mentioned, there was a 
major loss of institutional memory and capacity in public sector 
bodies who should be managing the system, as well as possibly 
benign indifference by the political hierarchy; the consequences 
of which is that the situation has worsened.

Thus, during the past decades there have been many lost 
opportunities to create an effective system for these aspects of 
transport. However, with sufficient will and dedication, a restor-
ative approach to some of these lost opportunities can be arrived 
at and, in line with world trends, transport policymakers in South 
Africa now will have to adapt to a changing economic and regula-
tory philosophy and milieu.

Regulatory philosophy has successively changed over time 
from an unregulated environment early in the twentieth century, 
to a highly regulated and protectionist approach, then to an era of 
liberalisation and deregulation, followed by a re-definition of the 
role of government and institutional re-alignment in transport 
affairs, and then to the latest phase of transport policy reform 
and strategic intervention. Also, for example, the social need for 
the provision of affordable basic goods and access to dispersed 
communities does not always coincide with the provision of an 
effective and affordable logistics as well a public transport facility 
or network.

Thus, supporting all the goals of the current government’s 
broader policies such as sustainable economic growth, economic 
transformation, meeting basic needs, and human resource devel-
opment, while at the same time promoting global competitive-
ness, all in a constrained financial and competence environment, 
requires great ingenuity from transport policymakers.

FREIGHT LOGISTICS
In addition to the above-mentioned factors, the handling of 
freight together with associated logistic systems embraces 
the added complexity of responding to technological changes 
and market preferences involved in moving goods in an 
optimum manner.

At the start of the 20th century there was no competition to 
moving goods by rail and sea through clearly identified ports. 
Both exports and imports followed the fundamentals of ‘pushing 
through’ logistic practices and stockpiling at easily identifiable 
points along the supply chain. However, World War II led to 
technological developments in the field of freight transport logis-
tics which has become a sophisticated science. This is the result 
of both the experience of, particularly, the United States armed 
services, as well as from clients embracing ‘just in time’ and ‘pull 
through’ logistic and delivery systems. This introduced a survival 
threat for rail.

A peculiarity of rail as it has been historically administered 
is that all costs of infrastructure, operations and control are 
borne internally. While economies were growing robustly 
it was relatively easy to fund rail (and its inevitably growing 

financial deficits) through bond issues, generally guaranteed 
by governments. Road transport on the other hand has vehicles 
costed and paid for by vehicle owners, roads generally provided 
by the public purse in one form or another, and control systems 
provided by the public purse generally at local level. Thus, 
despite efforts made by rail operators in improving efficiency, 
the systems which existed just could not compete financially 
with road. The response by societies was to continually increase 
the subsidy put into public rail transport. A similar debate of 
state monopoly versus smaller diversified suppliers is currently 
underway in the energy field.

What tended to be overlooked in this transport and logistics 
process, which ran for a period of some 30 years from the end 
of World War II until the 1970s, was that rail’s inherent techno-
logical logistical advantage over road lay in moving large volumes 
of low value commodities and valuable freight in containers over 
long distances in excess of 1 000 km. When this realisation began 
in the 1970s, the response was to either split networks into opera-
tions (trains), infrastructure (rail) and control, as occurred in the 
United Kingdom, or to retain single source financing but over 
long distances, as was done in North America.

Southern African countries appeared conflicted in the choice 
of model as the countries, with their inherently smaller econo-
mies when compared to Europe, could not break rail systems into 
the three functions as was done in the UK. They also did not wish 
to follow the North American model of long routes, due to the 
innate political differences between the countries. Inevitably road 
won and freight forwarders moved to road influenced by price, 
speed, and security. The demise of rail hence continues irrespec-
tive of idealised policy statements in support of the rail mode. 
An additional problem facing rail in South Africa is the current 
physical theft of rail infrastructure.

How do we overcome this apparent death spiral of rail? The 
first is to recognise the fundamental technological benefits of rail 
over road. These are the movement of low-value, high-bulk com-
modities; the movement of containers over long land distances of 
more than 1 000 km unfettered by border controls; and the move-
ment of people at high speed in the urban environment.

The need for public-private partnerships in regional rail and 
port administration in Southern Africa thus becomes self-evident 
as governments, often lacking the necessary expertise, cannot 
unwind the necessary rail logistic programmes unaided; and the 
private sector cannot operate across borders unaided by govern-
ments who specify border crossing rules. Comparison of private 
versus public operated ports is readily evident from the metrics of 
Maputo versus Durban and Richards Bay as well as, for example, 
Port Hedland in Australia together with others, particularly 
in Brazil.

The harmonised and integrated movement of freight, as 
envisaged in the National Logistics Freight Strategy, can only be 
realised if all modes are used to their best technological advan-
tages. This means effective and unbiased economic regulation 
conducted by a politically impartial and independent National 
Department of Transport, economic regulation, as well as 
physical regulation, in the interests of public safety.

In parallel with that, South Africa must permit its rural eco-
nomic form to re-align with patterns long identified by geogra-
phers to overcome the forced boundaries established by previous 
governments on ideological grounds.
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PUBLIC PASSENGER TRANSPORT
Insofar as this facet of our transport system is concerned, there 
have been many lost opportunities to develop an effective and 
efficient public passenger transport system over the past six 
decades or so. Most of these are the result of the factors described 
earlier in this article. Space restrictions prohibit their detailed 
discussion here, however, there is a need for a widespread change-
orientated approach if effective, efficient and reliably safe public 
passenger transport in South Africa’s metropolitan areas is to 
meet the joint needs of the public and the fiscus. At the least 
some of the lost opportunities during past decades need to be 
re-visited and fundamental issues need to be addressed.

Of particular importance is to address the element of destruc-
tive competition both within the often-unruly taxi industry and 
between it and the other modes of transport.

The problem of restructuring and supporting public 
transport, creating a sustainable form of public transport 
in the urban and rural environments, as well as removing 
the dominance of private vehicles needs to be addressed on 
several fronts.

Some of the components of a fundamental restructuring 
endeavour could include:

 Q Encouraging or enhancing trip patterns which lead to the use 
of the appropriate mode of transport for demand volumes 
and higher operating revenues through improved vehicle fleet 
utilisation. This could be facilitated by encouraging public 
transport supportive land-use development towards greater 
densities and corridor development

 Q Discriminatory pricing in line with the externalities caused for 
low occupancy motor vehicles in CBD areas

 Q Increased powers, capacity development and funding for 
passenger transport authorities constituted outside of political 
involvement, and with the removal of provincial involvement 
in public passenger transport in metropolitan areas, in line 
with both the 1977 Urban Transport Act and the 1988 draft 
Passenger Transport Bill

 Q Implementation of effective and efficient rail systems such 
as the ‘Masstran’ concept for Johannesburg developed in the 

1980s together with franchising of rail operations as proposed 
by the Department of Transport in 1996

 Q Stricter but fair control of minibus taxis as part of an inte-
grated public transport system

 Q Greater involvement by users in the planning of public trans-
port systems

 Q An effective and efficient tendered contract approach for the 
provision of services by all modes of public transport, with 
effective monitoring

 Q Maximisation of potential for inter-route transfers and 
through ticketing between modes

 Q Determining ridership profiles as a contributor to network 
design and development

 Q Implementing the above in a phased approach.
The creation of a ‘new-look’ public transport system will not 
be easily tackled by small-scale changes over time, but rather 
requires institutional re-alignment, a capacity-orientated ap-
proach to regulatory control and enforcement, and significant 
investment, both in terms of finance and particularly competent 
personnel, embracing a paradigm change and a quantum leap in 
thinking. Do we in South Africa have the capacity as well as the 
will to do so?

CONCLUSION
Much thought and a very detailed analysis of the South African 
transport system went into developing the 1999 Moving South 
Africa twenty-year strategic framework for transport in South 
Africa. Unfortunately, its strategic recommendations for building 
a sound transport system for South Africa have generally 
been ignored. When will government realise the slippery path 
our transport system is on, and that it can only be rescued by 
competent and experienced professionals adopting and, more 
importantly, implementing sound, well thought out strategies to 
rescue the worsening situation? 
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In South Africa, visual inspections 
for all bridge structures are required 
every five years. A need was identified 

to establish if it would be practical to 
utilise technologies such as drones and 
photogrammetry to improve inspections 
and to reduce the cost of inspections.

Drone and photogrammetry technolo-
gies are large components in the Fourth 
Industrial Revolution (4IR). For proof of 
concept, two bridges were inspected using a 
drone. The drone inspection data captured 
for the two bridges was processed and point 
cloud models were created. These point 
cloud models were then used to establish 
whether defects, identified on these bridges 
previously by way of regular TMH 19 visual 
assessments, could be identified from the 
point cloud models. The outcome of the 
study showed that it would be possible to use 
processed images from drone inspections or 
other image capturing methods to inspect 
bridges and for monitoring purposes. The 
use of these technologies could improve 
the inspection methodology, not only of 
individual structures, but also of a network 
of structures as required by road authorities. 
Recommendations are made for future work.

INTRODUCTION

Background
The recommended interval for bridge 
and culvert inspections in South Africa is 
five years (COTO, 2017). However, con-
ducting these visual inspections every five 
years is a challenging task for South Africa’s 
provincial and municipal road authorities. 
Budget and capacity constraints often lead 
to inspections not being done or unqualified 
inspectors being used, resulting in poor 
quality inspection data. Good quality 

inspection data that can be entered into a 
bridge management system is essential to 
determine maintenance budgets and sched-
ules to protect the structural integrity of 
bridges and ensure the safety of road users.

Utilising new technologies, such as 
drones and photogrammetry, has the 
potential to improve inspection method-
ology, improve the quality of inspections, 
lead to cost and time savings, and create a 
safer environment for inspectors.

A similar study has been conducted by 
the Minnesota Department of Transport 
together with industry stakeholders. This 
three-phased study investigated the use of 
drones for bridge inspections and focussed 
on rules and regulations, drone hardware 
and the ability of drones to collect quality 
inspections data. During the Minnesota 
study it was noted that drone technology 
continues to evolve substantially, making 
it possible to achieve what was previously 
considered a limitation. The ability of drone 
technology to conduct bridge inspections 
was confirmed by the Minnesota study, but 
the practicality to conduct network inspec-
tions of thousands of structures is yet to be 
determined (Wells & Lovelace, 2018).

The University of Sannio’s Department 
of Engineering has addressed some of the 
practical issues on the use of drones for 
construction inspections. It was noted that, 
from the top industries in the US using 
drones, only 9% of these industries use 
drones in construction (structure) applica-
tions. The need to increase the use of drones 
in condition assessments of structures was 
identified (Ciampa, De Vito, & Pecce, 2019).

Currently, bridges and culverts are 
inspected using a defects-based system as 
prescribed in TMH 19. During the visual 
inspection, defects are identified on the 
various structural elements and rated in 
terms of degree (D), extent (E) and rel-
evancy (R). These DER ratings, combined 
with weights allocated to the different 
structural elements, are used to calculate 
a condition index for the structure. This 
Priority Condition Index (PCI) is then used 
to categorise the structure as very good, 
good, fair, poor, or critical (COTO, 2017).

The requirements for a person to 
be accredited as an inspector of road 
structures are specified by the COTO 
Structures Sub-Committee and are 
included in TMH 19. COTO has three 
grades of inspectors, namely a Senior 
Bridge Inspector, Bridge Inspector and 
Culvert Inspector (COTO, 2017).

The qualification and experience 
requirements for accreditation as a Bridge 
Inspector are as follows:

 Q Professional engineer with a minimum 
of five years bridge and culvert design 
experience obtained during the last 
25 years; or

 Q Professional technologist with a 
minimum of 10 years bridge and cul-
vert design experience obtained during 
the last 25 years.

Aim and scope
The aim of this study is to investigate the 
practicality of using drones and image 
processing for bridge inspections. The key 
considerations are:

 Q Drone regulation in South Africa
 Q Drone licencing requirements

Application of drones and image processing 
for bridge inspections in South Africa
This paper was co-awarded the SAICE Transport 
Engineering Division’s award for the Best Paper 
by a Young Professional (under 35) at the 
Southern African Transport Conference 2021. 
The co-winning paper, Modelling the impact 
of priority infrastructure on the performance of 
minibus taxi services in Southern Africa by Lourens 
de Beer and Christo Venter, will be published in 
a future issue of Civil Engineering.

Michael Roux
CSIR Smart Mobility Cluster

mproux@csir.co.za

Lana Kemp
CSIR Smart Mobility Cluster

lkemp@csir.co.za

Mauritz Kemp
CSIR Smart Mobility Cluster

mkemp@csir.co.za

Robin Kock
Premier Mapping Africa

robin@premap.co.za

South Africa

https://www.smec.com/en_za


26 September 2021 Civil Engineering

 Q Drone operation types
 Q Type of drones available
 Q Battery life required for the duration of 

the bridge inspection
 Q Rotational cameras for under-bridge 

inspection
 Q High resolution camera cost versus 

sufficient quality
 Q Influence of limited illumination 

under a bridge
 Q Image processing software
 Q Ability to identify defects from pro-

cessed images.
The main objectives for the use of drones 
and image processing are to:

 Q Improve the inspection methodology
 Q Improve the quality of inspections
 Q Create a safer environment for 

inspectors.
The scope of this paper is to present the 
results of the initial phase of the study, which 
presents the proof of concept of drone bridge 
inspections using image processing to estab-
lish if these technologies can be adopted for 
use in the South African context.

LEGAL REqUIREMENTS PERTAINING TO 
THE USE OF DRONES IN SOUTH AFRICA
When considering the use of drones for 
bridge inspections, it is important to 
consider the legal and regulatory require-
ments pertaining to drone operations in 
South Africa. Aviation regulations in South 
Africa for drone operations remain rela-
tively strict compared to other countries.

Operating drones in South Africa 
is subject to the following rules, unless 
approved by the South African Civil 
Aviation Authority (SACAA, 2017):
1. Drones may not be flown within a 

10 km radius of an airport without spe-
cial permission from the South African 
Civil Aviation Authority (SACAA)

2. Drones with a mass exceeding 7 kg 
may not be flown

3. Drones may not be flown within 50 m 
of people or private property (without 
permission from the property owner)

4. Drone pilots must maintain a visual 
line of sight with their drones at all 
times while in flight

5. Drones may only be flown during 
daylight hours

6. According to the SANPARKS website, 
“The use of drones inside (or over) 
national parks is strictly prohibited”.

The main limitation for the use of 
drones for bridge inspections in South 
Africa is flying within 50 m of a public 
road. Permission to operate outside the 
mentioned rules can be granted by the 
SACAA and should be included in the 
Remotely Piloted Aircraft Systems (RPAS) 
Operators Certificate (ROC).

Each drone operation requires dif-
ferent licences for approval depending 
on the type of operation. The different 
licences required for the different types 
of operation are summarised in Table 1 
(Kock, 2015).

Using drones for bridge inspections 
requires a commercial licence and in-
cludes the following (SACAA, 2017):

 Q Air service licence
 Q RPAS operator’s certificate
 Q RPAS letter of approval
 Q Remote pilot licence
 Q Certificate of registration
 Q RPAS maintenance technician.

The process to obtain approval for a 
specific operation requires the following 
six steps (SACAA, 2017):
1. Registration of the drone
2. Letter of approval from the Director of 

the SACAA
3. Pilot licence
4. Operator’s certificate
5. Submit flight plan detailing the mission
6. Permission from landowner.

METHODOLOGY
For the proof of concept, two bridges were 
identified from the Gauteng provincial 
bridge network. TMH 19 visual assessments 
of these two bridges were conducted in 2016 
and the inspection data for both bridges, 
including all the identified defects, the DER 
ratings of these defects, the PCI and inspec-
tion and inventory photos, are available. 
The two bridges were chosen based on their 
proximity to Pretoria and Cullinan and their 
location on a road with a low traffic volume. 
The locations of the two bridge structures 
are shown in Figure 1. The Gauteng 
Department of Roads and Transport 
(GDRT) gave permission as landowner for 
the drone inspections of the two bridges.

Staff from the CSIR and an industry 
partner, Premier Mapping Africa, 
conducted two visual bridge inspections 
using drones on 17 February 2020. The 
drone inspection data captured for the 
two bridges was processed and point 
cloud models were created for further 
analysis. The 2016 bridge inspection 
data for the two bridges was then used to 
determine if the same defects could be 
identified using the point cloud model.

Premier Mapping Africa manages 
aerial survey projects and is licenced to 
offer aerial survey services using full sized 
aircraft as well as RPAS (drones). Premier 
Aviation holds an Air Operator Certificate 
for manned aerial surveys and an ROC 
for RPAS aerial photography, surveys and 
industrial inspections.

OVERVIEW OF THE 2016 VISUAL 
BRIDGE INSPECTION INFORMATION
Information for the two bridge structures 
extracted from the GDRT BMS is pro-
vided in Table 2.

The defects recorded for the two 
bridges during the 2016 inspection are 
shown in Table 3. The Railway Bridge is in 
a fair condition, mainly as a result of the 
abutment seating cracks.

DISCUSSION OF THE DRONE INSPECTIONS
Images of the two bridges were captured 
using the DJI Inspire2 drone with a 
Zenmuse x4S camera mounted on the 

Table 1 rPAs operations versus required approval

Type of operation

Re
qu

ir
ed

 a
pp

ro
va

l Commercial Corporate Non-profit Private

Air Service Licence (ASL) YES N/A N/A N/A

RPAS Operators Certificate (ROC) YES YES YES N/A

RPAS Letter of Approval (RLA) YES YES YES N/A

Remote Pilot Licence (RPL) YES YES YES N/A

Certificate of Registration (C of R) YES YES YES N/A

Table 2 Bms information for the two bridges used in the study

Bridge no. Bridge name PCI value Condition category

D631_01N_B4435 Railway Bridge 64.3 Fair

D631_01N_B4095 Boschkop River Bridge 93.8 Very Good

https://www.sanparks.org/assets/docs/tourism_reservations/park-regulations.pdf
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Figure 1 Location of the drone inspected bridges (Gauteng rAms Geo-spatial decision support system)

Table 3 defects identified during 2016 visual inspections

Railway Bridge River Bridge

Interlocking blocks missing Waterway debris and vegetation Corroded handrails

Vegetation growing through the interlocking 
paving on the abutment Abutment crack Spall on pier

Abutment seating cracks Scuppers too short Vegetation on road surface/ hidden guardrail
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bottom. The images captured during the 
inspections were processed using Pix4D 
software to create point cloud models. 
It should be noted that there are free 
or open-source processing applications 
available, however Pix4D is the preferred 
software used by Premier Mapping Africa. 
A desktop computer with Core i7, 64 GB 
SSD and 128 GB RAM was required to 
process the images. The total processing 
time to create the point cloud models was 
approximately 4 hours. An accuracy of 
2 cm to 4 cm was attained in the genera-
tion of point cloud models and average 
GPS error within 1 m for georeferencing.

Railway Bridge
The first bridge inspected is a three span 
railway bridge with an overall length of 
51 m, overall width of 8 m and maximum 
height of 7 m. A licenced pilot manually 

operated the drone to capture aerial images. 
Images underneath the bridge were cap-
tured by walking on the ground using the 
drone as a manually operated gimbal. The 
total duration of the bridge inspection was 
approximately 45 minutes and the battery 
was swapped after 30 minutes. A combina-
tion of 462 images were processed to create 
a point cloud model of the inspected bridge.

River Bridge
The second bridge inspected is a three 
span river bridge with an overall length of 
27 m, overall width of 11 m and maximum 
height of 5 m. The same approach was 
followed as with the first bridge to capture 
the images, but vegetation in the river 
under the bridge prevented the drone pilot 
from capturing images underneath the 
bridge. The total duration of the bridge 
inspection was approximately 30 minutes 

and one battery was used. A combination 
of 359 images were processed to create a 
point cloud model of the inspected bridge.

The flight paths and the position of 
images captured by the drone for the 
two bridges are shown in Figure 2 and 
Figure 3.

RESULTS AND DISCUSSION
The same defects identified during the 
2016 visual bridge inspections were 
investigated using the point cloud models 
shown in Figure 4 and Figure 5.

Pix4D (the software used to create the 
point cloud models) enables one to click 
on any element of the bridge and displays 
all the images from which the selected 
point is visible. This enables the inspector 
to investigate the defects from different 
angles and provides clear images of loca-
tions not easily reachable by an inspector.

Figure 2  Flight path and the position of images captured by the 
drone (railway Bridge)

Figure 3  Flight paths and the position of images captured by the 
drone (river Bridge)

Figure 4 Point cloud model of the rail Bridge Figure 5 Point cloud model of the river Bridge
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Each of the defects listed in the 2016 
visual bridge inspection was investigated 
on the point cloud model. The following 
section shows an image of one of the 
defects on each of the bridges as an 
example and includes a discussion on the 
other defects.

Railway Bridge defects

Identified defect: interlocking blocks missing
The missing interlocking blocks are 
clearly visible on the abutment as seen in 
Figure 6.

Other defects:
Illumination underneath the bridge was 
limited and the images captured were 
too dark to identify the abutment-seating 
crack below the bearing. It appears as if 
herbicide has been applied to the abut-
ment protection works since 2016, as only 
slight vegetation growth is visible.

River Bridge defects

Identified defect: pier spall
Spalling at the top of the pier is clearly 
visible as seen in Figure 7.

Other defects:
The illumination underneath the 
bridge was limited and the images 
captured were too dark to identify 
the crack in the abutment wall. 
The debris and vegetation in the 
waterway were clearly visible and 
this prevented the drone pilot from 
capturing images underneath the 
bridge. It was clear that the scuppers 
need to be extended and the handrails 
repainted. Vegetation on the road surface 
along with the hidden guardrail were 
also visible.

Figure 6 identified defect: interlocking blocks missing (railway Bridge)

Figure 7 identified defect: pier spall (river Bridge)
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CONCLUSIONS
The initial proof of concept study shows 
that bridge inspections are possible using 
drones and photogrammetry. Defects are 
clearly visible from the photos if sufficient 
natural illumination is present.

The point cloud model adds context to 
the defects as a fourth dimension to the 
DER rating methodology. Investigating 
the defects on the point cloud model gives 
perspective on where the defect is located 
and provides more information regarding 
the relevancy of the defect.

Improved photogrammetry software 
can potentially increase the quality of 
the point cloud model and could enable 
inspectors to identify additional defects 
that would normally not be identified 
when doing a regular visual assessment. 
Using higher quality cameras will make 
it possible to capture images underneath 
structures where the natural light is low.

The use of drones for network level 
inspections, as required by provincial 
and municipal road authorities, will be a 
challenging task as permission would be 
required to capture images using drones 
for a large number of structures, some of 
which are located on high volume roads, 
close to airports or in residential areas. 
A methodology for network inspections 
is needed to ensure consistent data cap-
turing and optimised use of technology 
(cost versus sufficient quality).

Bridge and senior bridge inspec-
tors need to be highly qualified and 
experienced. Using such individuals 
to inspect all the bridges and culverts 
belonging to a road authority is a time 
consuming and costly exercise. If point 
cloud models could be used to reduce the 
number of structures a bridge inspector 
has to physically inspect on site, the 

cost of network inspections could be 
significantly reduced.

It is important to note that drones are 
only the enabler and that the real value lies in 
the images that are captured and processed. 
Drones would be useful when inspecting 
high structures or those over flowing rivers 
where it would be difficult for an inspector 
to reach the entirety of the structure. For 
lower bridges and culverts with confined 
spaces it is not practical to use drones. For 
such structures, hand gimbals could be used 
to capture the images which can then be 
processed using photogrammetry to create 
the same point cloud models.

FUTURE WORK
The focus of the initial proof of concept for 
using 4IR technologies to improve bridge 
inspections in South Africa was on the pos-
sibility of identifying bridge defects using 
drones and processed images. The two 
bridges that formed part of this study were 
visually assessed in 2016. The defects on 
these bridges and the location of these de-
fects were therefore quantified beforehand.

During the next phase of the study, im-
ages of different bridge structures will be 
captured using drones and hand gimbals. 
The point cloud models will then be given 
to an independent, COTO-accredited 
bridge inspector and he/she will attempt to 
identify defects and provide DER ratings 
using only the point cloud models. The 
defects identified and the DER ratings allo-
cated to the defects will then be compared 
with those from previous TMH 19 visual 
inspections on site.

This blind comparison will indicate 
if it is possible for a bridge inspector 
to identify and rate defects using point 
cloud models only, without their presence 
on site. It will also indicate if additional 

defects and different types of defects can 
be identified using the point cloud models. 
Lastly, it will provide an indication of the 
confidence level of the inspector using 
point cloud models exclusively.

The following aspects will be included 
for further development in future studies:

 Q Methodology for network inspections
 Q Different imaging technologies e.g. 

thermal cameras
 Q Inspection of different types of 

structures
 Q The possibility of using the existing 

database (inspection photos) to assign 
defects and apply machine learning 
techniques

 Q Integration of point cloud into a BMS
 Q Adjust the layout of inspection sheets 

and BMS user interfaces to accommo-
date the image processing inspection 
methodology. 
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This was the view expressed by Nico 
McLachlan, MD of Organisation 
Development Africa, in his keynote 

address at the recent 39th Southern 
African Transport Conference.

McLachlan said planners and policy 
makers also needed to shift their mindset 
about the place, role and potential 
contribution of the paratransit sector to 
mobility in the cities of the developing 
world. “Planners and policymakers should 
see the paratransit sector as a partner in 
change,” he said.

McLachlan added that to break 
negative views about the sector, owners, 
drivers, conductors, and support staff will 
have to find ways of improving the value 
of behaviour and the image of the para-
transit industry and learn how to work 
with those in positions of authority. At 
the same time, professionals and decision 
makers responsible for public transport 
planning, regulation and contracting will 
have to adopt open minds about the po-
tential of the paratransit sector to reform 
and to assume its rightful place in the 
urban mobility systems of the future.

AFRICAN SUCCESS STORIES
Citing success stories in African cities, 
McLachlan reminded delegates that 
10 years ago, during the 2010 FIFA World 
Cup, South Africa had managed to build 
highly productive partnerships between 
public authorities, rail, bus and minibus 
taxi operators to provide world-class public 
transport services in support of the event.

A second good news story, Kigali in 
Rwanda resolved uncontrolled growth in 
the paratransit sector through regulatory 
authorities engaging with minibus taxi as-
sociations to establish a zonal regulatory 
system, interchange facilities, cashless fare 
systems and integrated scheduled services 
across contract zones. Using regulatory 
reform to initiate paratransit reform in 

Kigali was a story of public-private part-
nership, based on shared objectives.

McLachlan also described a pilot taxi 
project in Mitchells Plain, Cape Town. A 
feeder association successfully introduced 
and sustained a scheduled services model 
for 19 months, reducing its fleet size 
from 78 to 36 vehicles, cutting fuel con-
sumption by 45%, increasing routes and 
introducing a shift system that reduced 
the driver workday from 12 hours to 
7.5 hours. The city of Cape Town has now 
committed to incorporating minibus taxis 
as service providers in future phases of 
the city’s Bus Rapid Transit (BRT) system.

Another example is Kampala in 
Uganda, one of Africa’s fastest-growing 
cities, which used a phased introduction 
of a BRT system to alleviate congestion, 
with the paratransit sector participating 
meaningfully in the process.

BUILDING PARTNERSHIPS
“Partnerships between government and 
the paratransit sector work because of 
complementarity, which builds trust,” 
said McLachlan, adding that government 
should be prepared to provide supporting 
infrastructure like interchange facilities, 
depots and overnight staging.

“Government has responsibility to 
regulate supply in the public transport 
arena, and to apply barriers to entry to 
prevent oversupply in the interests of 
passengers, operators and the authorities,” 
he said.

“The time has come for a new deal to 
be brokered between government and the 
minibus taxi industry, where the industry 
assumes co-responsibility for regulating 
growth in supply, competition and market 
conditions.”

McLachlan added that government 
should encourage business improvement 
and formalisation processes and consider 
contracting compliant minibus taxi 
entities to integrate the taxi industry 
into public transport improvement pro-
grammes. “Government and its financing 
partners will also have to consider their 
role in alleviating the pressure on the 
industry from the current high costs of 
capital and access to technology,” he said.

Government could guide and assist the 
industry in the areas of cashless fare sys-
tems, fleet management systems and pas-
senger information systems. Good gov-
ernance offers a way for the taxi industry 
to build a business that is economically, 
socially and environmentally sustainable 
and accountable to both shareholders and 
its broader stakeholder community.

McLachlan said the industry would 
have to change dated and inhibiting prac-
tices such as the daily owner target system 
and the ‘fill-n-go’ operating model, and to 
establish barriers to entry.

“At a time when government is sending 
strong signals against corruption, the 
minibus taxi industry should follow suit 
and break the vicious cycle of jockeying 
for a place at the feeding trough.” 

Time for a new deal  
for the SA taxi industry
The time has come for a new deal between government and the minibus taxi industry, in which the industry 
assumes co-responsibility for the regulation of growth in supply, stable market conditions and new technology.

 integration of the taxi industry into the public transport sector may 
offer many benefits (Credit: Photo by Gsalamander | CC BY-SA 4.0)
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A D V E R T O R I A L

BA KW E NA’S
P P P  O F F E RS  TA NG I B L E  SO LU T I O N S  I N  ROA D 
S E RV I C E  D E L I V E RY 

Recognising their  l imits in the execution of certain proj-
ects,  governments al l  over the world often rely on Pub-
l ic-Private Partnerships (PPPs) to meet the demands of 
inf rastructure improvements.  However,  while the con-
cept of leveraging PPPs to execute massive projects 
and fast-track service delivery has proven effective in 
both developing and developed markets,  there are sti l l 
some that remain unconvinced about their  benef its . 

PPPs offer a myriad of benef its .  These extend to the 
state,  its cit izens,  the private sector and the country ’s 
Gross Domestic Product (GDP).  PPPs bring together the 
expertise and resources of two sectors to provide ser-
vices or inf rastructure at a better value for money.  For 
the public sector,  one of the greatest advantages of a 
PPP is the access it  provides to modern technology,  man-
agement and ski l ls  f rom the private sector.   For the pri-
vate sector,  it  is  an opportunity for increased innovation.

The National Development Plan (NDP) recognises the 
tol l ing system and its immense potential  to contribute to 
the economic and social  development of the country be-
cause of the provision of new and well-maintained roads. 
Under the NDP, users pay the costs in the long term, 
with f inancial  concessions for poor households.  The state 
must also put in place appropriate regulatory and gover-
nance f rameworks so that the inf rastructure is  operated 
eff iciently and effectively.  The major benef its of  South 
Af rica’s national road network include economic growth, 
tourism, social  development and economic opportunities 
across the country,  and not just in main economic hubs.  

Through the concession between the Bakwena Plati-
num Corridor Concessionaire (Pty)  Ltd (Bakwena) and 
The South Af rican National Roads Agency SOC Ltd (SAN-
RAL),  the PPP brings in private sector competencies, 
eff iciencies and capital  used to improve national roads 
without burdening the government with providing fund-
ing for the entire project .  PPPs offer an immediate re-
turn on investment for road-users,  investors and the 
public sector.  These wins are leveraged against the f i-
nancial  risk and the management needed to deliver vi-
tal ly-needed roads in the shortest period possible.  This 
win-win situation has proven effective and has been in 
effect between Bakwena and SANRAL for over 20 years.

These technical  milestones and upgrades enhance the 
safety of road users,  and el iminate congestion through in-
creased eff iciency,  productivity and mitigate traff ic delays. 
They also minimise the wear and tear of vehicles,  the t ime 
of travel ,  as well  as fuel  costs for both corporate and private 
motorists ,  which is  great for households and consumers.

Public-private partnerships can help in providing more 
eff icient procurement,  greater consumer satisfaction 
due to the l i fe cycle maintenance of roads,  and in deliver-
ing new sources of investment.  PPPs remain an integral 
resource in the development of the country ’s economy 
and inf rastructure such as roads,  which play an integral 
role in faci l itating the movement of goods and services 
across South Af rica and its southern Af rican counter-
parts .  Road maintenance is supported by active road 
management which involves the construction and regu-
lar inspection of roads,  bridges and slopes.  It  also involves 
the management and servicing of road users,  a task 
too costly and burdensome for the state to bear alone. 

Bakwena manages 90 ki lometres of the N1 f rom Preto-
ria northwards to Bela-Bela (Warmbaths) and a 295-ki-
lometre section of the N4 f rom Pretoria westwards 
through Rustenburg and Zeerust to the Botswana 
border on behalf  of  SANRAL . Bakwena has built ,  op-
erated and sustainably maintained the N1N4 routes 
over the last 20 years by raising equity and loans.

www.bakwena.co.za

Bakwena actively manages the N1N4 to provide road users 
with world-class inf rastructure.  Some of the projects the 
concessionaire has delivered include the construction of 
91km of new road f rom the Kameeldrift  interchange to 
Brits and the Rustenburg bypass.  In 2019,  Bakwena in-
vested R270 mil l ion on rehabil itation works on the N1N4 
route and the upgrading of the R511  interchange, while 
an additional carriageway f rom the M17 towards the 
R512 was recently completed at a cost of  R582 mil l ion. 
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expertise and resources of two sectors to provide ser-
vices or inf rastructure at a better value for money.  For 
the public sector,  one of the greatest advantages of a 
PPP is the access it  provides to modern technology,  man-
agement and ski l ls  f rom the private sector.   For the pri-
vate sector,  it  is  an opportunity for increased innovation.

The National Development Plan (NDP) recognises the 
tol l ing system and its immense potential  to contribute to 
the economic and social  development of the country be-
cause of the provision of new and well-maintained roads. 
Under the NDP, users pay the costs in the long term, 
with f inancial  concessions for poor households.  The state 
must also put in place appropriate regulatory and gover-
nance f rameworks so that the inf rastructure is  operated 
eff iciently and effectively.  The major benef its of  South 
Af rica’s national road network include economic growth, 
tourism, social  development and economic opportunities 
across the country,  and not just in main economic hubs.  

Through the concession between the Bakwena Plati-
num Corridor Concessionaire (Pty)  Ltd (Bakwena) and 
The South Af rican National Roads Agency SOC Ltd (SAN-
RAL),  the PPP brings in private sector competencies, 
eff iciencies and capital  used to improve national roads 
without burdening the government with providing fund-
ing for the entire project .  PPPs offer an immediate re-
turn on investment for road-users,  investors and the 
public sector.  These wins are leveraged against the f i-
nancial  risk and the management needed to deliver vi-
tal ly-needed roads in the shortest period possible.  This 
win-win situation has proven effective and has been in 
effect between Bakwena and SANRAL for over 20 years.

These technical  milestones and upgrades enhance the 
safety of road users,  and el iminate congestion through in-
creased eff iciency,  productivity and mitigate traff ic delays. 
They also minimise the wear and tear of vehicles,  the t ime 
of travel ,  as well  as fuel  costs for both corporate and private 
motorists ,  which is  great for households and consumers.

Public-private partnerships can help in providing more 
eff icient procurement,  greater consumer satisfaction 
due to the l i fe cycle maintenance of roads,  and in deliver-
ing new sources of investment.  PPPs remain an integral 
resource in the development of the country ’s economy 
and inf rastructure such as roads,  which play an integral 
role in faci l itating the movement of goods and services 
across South Af rica and its southern Af rican counter-
parts .  Road maintenance is supported by active road 
management which involves the construction and regu-
lar inspection of roads,  bridges and slopes.  It  also involves 
the management and servicing of road users,  a task 
too costly and burdensome for the state to bear alone. 

Bakwena manages 90 ki lometres of the N1 f rom Preto-
ria northwards to Bela-Bela (Warmbaths) and a 295-ki-
lometre section of the N4 f rom Pretoria westwards 
through Rustenburg and Zeerust to the Botswana 
border on behalf  of  SANRAL . Bakwena has built ,  op-
erated and sustainably maintained the N1N4 routes 
over the last 20 years by raising equity and loans.

www.bakwena.co.za

Bakwena actively manages the N1N4 to provide road users 
with world-class inf rastructure.  Some of the projects the 
concessionaire has delivered include the construction of 
91km of new road f rom the Kameeldrift  interchange to 
Brits and the Rustenburg bypass.  In 2019,  Bakwena in-
vested R270 mil l ion on rehabil itation works on the N1N4 
route and the upgrading of the R511  interchange, while 
an additional carriageway f rom the M17 towards the 
R512 was recently completed at a cost of  R582 mil l ion. 

http://www.bakwena.co.za
https://www.facebook.com/BakwenaN1N4
https://twitter.com/BakwenaN1N4
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STRg is patronised by some of 
the country’s leading organisa-
tions in the field of science and 

engineering including but not limited to 
UKZN, the KwaZulu-Natal Department 
of Transport, eThekwini Municipality, 
the South African National Road 
Agency Limited (SANRAL), and the 
South African Institution of Civil 
Engineering (SAICE).

Four staff members spearhead the 
group as the core UKZN civil engineering 
team, empanelled as A-rated researchers 
by SANRAL. More than 20 postgraduate 
students are engaged in their Masters and 
PhD research under this group. A further 
24 undergraduate students are currently 
conducting their dissertations on various 
STRg themes. Moreover, several staff 
members and students from universities 

across the country collaborate with STRg 
on various research endeavours.

The group members are currently 
engaged in four research projects funded 
by SANRAL in 2021. These projects 
are being conducted in collaboration 
with researchers and scholars from 
various leading organisations such as the 
University of Pretoria, the University of 
Cape Town, the Council for Scientific and 
Industrial Research (CSIR), and several 
leading engineering service consulting 
agencies. The projects include funda-
mental road transport-related issues at the 
national level, namely advanced asphalt 
technology; alternative and innovative 
asphalt materials; provision of bypass 
roads and through-ways in settlements, 
towns and cities; and non-motorised 
transport behaviour.

STRg considers an array of research 
areas that are related to sustainable roads. 
These areas include but are not limited to 
smart and sustainable transportation in 
developing countries; integrated transpor-
tation systems; transportation planning; 
traffic management and safety; pavement 
materials; and pavement life cycle assess-
ments and management. The group aims 
to create knowledge and solve complex 
problems linked to transportation by 
using advanced scientific and engineering 
principles. The following paragraphs shed 
light on some of the group’s publications 
in the area of smart transportation.

RESEARCH ON SMART TRANSPORTATION
In 2021, in collaboration with researchers 
from other universities in South Africa 

Smart transportation is the future:  
UKZN STRg research

Prof. Mohamed Mostafa
Associate Professor and Academic Leader

School of Engineering
University of KwaZulu‑Natal

mostafam@ukzn.ac.za

Prof. Dillip Das
Associate Professor

School of Engineering
University of KwaZulu‑Natal

dasd@ukzn.ac.za

The Sustainable Transportation Research group (STRg) is a research 
group located in the civil engineering discipline of the the University of 
KwaZulu-Natal’s (UKZN) School of Engineering focused on both basic and 
applied research in the field of transportation.

Figure 1  smart instrumentation of pavement using moisture instrumentation sensor for 
pavement analysis

Stage 1

Stage 
2

Stage 3

STRg considers an array of 
research areas that are related 
to sustainable roads. These 
areas include but are not limited 
to smart and sustainable 
transportation in developing 
countries; integrated transportation 
systems; transportation planning; 
traffic management and 
safety; pavement materials; 
and pavement life cycle 
assessments and management.
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Figure 2 temperature and moisture content obtained from the smart pavement instrumentation under traffic loading

3.2. CRITIC Method. Diakoulaki et al. [20] introduced the
CRITIC method as a tool for determining the objective
weights of criteria in MCDM problems. Steps of this method
are presented as follows:

Step 1: formation of the decision matrix (X):

xij �

x11 x12 . . . x1n

x21 x22 . . . x2n

. . . . . . . . . . . .

xm1 xm2 . . . xmn

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
, i � 1, 2, . . . , m; j � 1, 2, . . . , n.

(1)

Step 2: normalization of the initial decision matrix
depending on the criterion type:

rij �
xij −min

i
xij

max
i
xij −min

i
xij

if j ∈ B⟶ max , (2)

rij �
xij −max

i
xij

min
i
xij −max

i
xij

if j ∈ C⟶ min . (3)

Step 3: calculation of symmetric linear correlation
matrix rij:

rij �
nxiyi −xiyi�������������

nx2i − xi� 2


·
�������������
ny2i − yi� 2
 . (4)

Step 4: determination of objective weights:

Wj �
Cj

nj�1 Cj
, Cj � σ 

n

j′�1

1 − rij,
n

j�1
1 − rij , σ �

��������������
1

n − 1

n

i�1
xi − x� 2



. (5)
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Creating an initial decision matrix
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Figure 1: Research flow with a developed model for traffic safety evaluation.

4 Mathematical Problems in Engineering

Figure 3 research flow and integrated mCdm model for traffic safety evaluation
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and the UK, STRg members published 
a study on “Pavement Quality Index 
Rating Strategy Using Fracture Energy 
Analysis for Implementing Smart Road 
Infrastructure” (available: https://doi.
org/10.3390/s21124231).

A Pavement Quality Index rating for 
smart road infrastructure has been pro-
posed, using smart pavement sensors. The 
sensors were used to collect and analyse 
pavement temperature and moisture 
saturation content, which led to an assess-
ment of the quality and performance of 
pavements and the prediction of pavement 
failure within any specific timeframe in 
real time.

That was undertaken using constitu-
tive models within the Mechanistic-
Empirical Pavement Design Guide syn-
chronised with a Pavement Management 
System Model. For this purpose, a smart 
pavement instrumentation system was 
developed (Figure 1) to automatically 
and continuously collect real-time 
temperature and moisture content 
data under traffic loading (Figure 2). 
This assisted in outlining a Pavement 
Quality Index rating, using the smart 
sensor device to monitor the pavement 
structural health in real-time and analyse 
pavement responses under changing 
environmental conditions.

The researchers argued that this 
system of pavement monitoring and 
analysis of pavement responses under 
changing environmental conditions would 
be a simple and less time-consuming 
alternative to the standard methods 
of practice.

In another study, a novel multiphase 
model for traffic safety evaluation in 
South Africa (available: https://doi.
org/10.1155/2021/5584599) was 
developed. The researchers developed 
a novel multiphase model to effectively 
evaluate and rank vulnerable roads for 
the occurrence of vehicular traffic ac-
cidents. For this purpose, three important 
multi-criteria decision-making methods 
(MCDM) – such as CRiteria Importance 
through Intercriteria Correlation 
(CRITIC), Data Envelopment Analysis 
(DEA), and Measurement of Alternatives 
and Ranking according to Compromise 

Solution (MARCOS) – were integrated 
(Figure 3). The study offered a model to 
rank the vulnerability of the urban streets 
and prioritised them based on which road 
geometry and traffic-related interven-
tion measures can be taken to improve 
road safety.

Furthermore, the researchers have 
collaborated in the areas of developing 
MCDM models for ranking and selection 
of asphalt production plants (available: 
https://doi.org/10.3390/math9030269). 
In this study, an original Interval Rough 
Number (IRN) MCDM model was devel-
oped to rank and select asphalt plants for 
road maintenance works.

This group decision-making model 
enables assessment, ranking and selection 
in the field of road construction in an 
objective way (Figure 4). Further, it can 
assist in the assessment of potential solu-
tions regardless of uncertainties that exist 
in group decision-making.

Based on the results the researchers 
believe that the model represents an 
improved MCDM methodology that 
can serve as a useful tool for managers 
in a decision-making process in the 
field of road construction manage-
ment as well as other related areas 
of application.

In an earlier study titled “Possible 
Challenges of Integrating ICTs into 
the Public Transportation System 
in the Free State Province, South 
Africa” (available: https://doi.

org/10.1007/978-3-319-43696-8_7), the 
group investigated the challenges likely 
to be faced by the different stakeholders 
at the various levels of integration of ICT 
into the public transportation system at 
the provincial level.

The researchers argued that there is 
a need for ICT in the Free State public 
transportation system. However, for its 
successful implementation, information 
on the needs of the various stakeholders is 
required. Further, it is necessary to assess 
whether those needs can be fulfilled using 
ICT solutions. This study has significant 
importance in the South African context 
and has direct implications for the im-
provement of public transportation at the 
provincial or regional level.

FUTURE PERSPECTIVES
STRg believes that smart transportation 
is the future and is expected to shape the 
transportation system going forward. This 
area of study is highly relevant and signifi-
cant for developing countries, including 
South Africa. For this reason, STRg is 
currently focused on advanced and smart 
technologies and novel methodologies to 
solve complex problems, without under-
mining the other areas of research in this 
field of study.

In this context, STRg is open to 
new ideas for collaborative research 
and warmly invites researchers and 
organisations to contribute to the group 
and its progress. STRg is also open to 
collaboration and partnerships with 
willing organisations and institutions 
across the world. A complete research 
profile for the group is available at strg.
ukzn.ac.za. 

21
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6
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–4
A21A20A19A18A17A16A15A14A13A12A11A10A9A8A7A6A5A4A3A2A1

Figure 4  ranking of the locations of asphalt plants through a comparative analysis of 
different irn mCdm methods

STRg believes that smart transportation is the future and is expected to 
shape the transportation system going forward. This area of study is highly 

relevant and significant for developing countries, including South Africa.
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SUSTAINABLE TRANSPORT 
FOR A BETTER WORLD
The first event for the year was an interactive online 
student seminar held on World Engineering Day 
(4 March 2021) and presented by Erin da Silva and 
Tshepi Khabo. The theme for the seminar was 
‘Sustainable Transport for a Better World’ and unpacked 
the concept of sustainable transport in line with the 
theme for World Engineering Day, ‘Engineering for 
a Healthy Planet’. Focus was placed on the United 
Nations’ Sustainable Development Goals with specific 
reference to goals 3, 5, 7, 9, 11 and 13.

The session provided participants with the op-
portunity to give their perspectives on the South African 
transport industry and put forward ideas on how to make 
it more sustainable, as illustrated Figures 1 and 2.

Creating a sustainable world requires a multidis-
ciplinary effort. Apart from celebrating soon-to-be 
engineers, the aim was to outline the importance of 
promoting sustainability in engineering thinking and to 
inspire the next generation of transport engineers.

“As engineers we need to recognise the importance 
of our work in shaping a better tomorrow; but also, 
we need to be cognisant of the impacts as well. In 
response, we thought it was important to celebrate 
this day and our members. We also wanted to bring 
into perspective the role that transport plays in 
achieving sustainable development and hopefully 
inspire our younger members to actively embrace 
sustainable transport.”  – Erin da Silva. 

Inspiring the next generation 
of transport engineers
The SAICE Transport Division’s Student Outreach Portfolio has had a busy year engaging students and providing 
support to the various SAICE student chapters. The division has been instrumental in organising site visits, and hosting 
student webinars and interactive events during 2021. The outline below provides a snapshot of the year to date.

What words come to mind when you think 
of the South African Transport System?

Figure 1 the words participants associate with the south African transport system

Figure 2  Participants’ suggestions for making south Africa’s transport system 
sustainable

What should we do to make South 
Africa’s Transport System sustainable?

Encourage the use of 
public transport.

A rapid introduction of 
non-motorised transport 

such as bike lanes.

Effective maintanance.

Improve public 
transport. Make it 

an attractive option 
and use incentives.

Traffic lights that work.

Commercialize the use of 
buses to get to work to 
give it traction like uber.

Improve perception 
of public transport 

through improvements 
in safety, accessibility, 

visible security etc.

Compact cities, 
reduce private vehicle 
dependency, increase 

public transport usage.

Improve public transport.
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SITE VISIT TO THE JOHANNESBURG 
INTERNATIONAL TRANSPORT 
INTERCHANGE
The SAICE Transport Division, in association with 
UrbanSoup Architects and Urban Designers and Enza 
Construction, facilitated a site visit for the University of 
Johannesburg (UJ) Civil Student Society to the near-complete 
Johannesburg International Transport Interchange – one of 
the biggest transport exchange facilities in South Africa.

The Interchange is a minibus taxi and bus holding 
facility for long-distance routes, including interprovincial 
and cross-border travel. The facility has a holding capacity 
for 600 minibus taxis (21-seater) and will include small 
retail shops and food outlets. Fare collection will be done 
using a ticketing system and slots will be managed using 
number plate and face recognition software.

The SAICE Transport Division is committed to en-
riching the industry through the spreading of knowledge. 
Civil engineering students are the future of the industry, 
and it is with this in mind that the division acknowledges 
the need to provide students with as many learning op-
portunities as possible. The division identified the need 
to provide university students with access to transport-
related construction sites to see how theory is put into 
practice and to expose them to the different specialist 
fields in transport engineering.

The excursion was thoroughly enjoyed by students and 
was hosted by Sabata Malope from the SAICE Transport 
Division, Ray Harli from UrbanSoup Architects and Urban 
Designers and attended by the University of Johannesburg 
Civil Engineering Head of Department Prof. Megersa 
Dinka and senior lecturers Deon Kruger and Jannes Bester.

“Our members really enjoyed the visit and learnt a lot. 
A huge thank you to the SAICE Transport Division, 
UrbanSoup Architects and all the relevant parties 
that made our site visit a success”.  
 – Masilo Monobe, UJ Civil Student Society 

the UJ Civil society with UJ Civil engineering hod Prof. megersa dinka, Jannes Bester 
(UJ), deon kruger (UJ), ray harli (Urbansoup) and sabata malope (sAiCe transport division)

Urbansoup representative ray harli 
explaining the site tour procedures

sAiCe transport division representative sabata malope 
with some of the UJ Civil student society members
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PROGRESS TOWARDS SHAPING ZERO
The Wits ICE-SA Student Chapter re-
quested the SAICE Transport Division’s at-
tendance at the ICE-SA online seminar titled 
‘Progress Towards Shaping Zero’. The online 
seminar aimed to raise further awareness of 
the concerns related to climate change and 
the important role that engineers have in the 
journey towards zero carbon emissions.

The online seminar built on the work 
done by ICE President Rachel Skinner who 
presented the video ‘Shaping Zero’ which 

can be watched here: https://youtu.be/
wUgcEWhSxw8.

SAICE Transport Division 
Chairperson Friedrich Slabbert partici-
pated in the online seminar as a panellist 
and provided crucial insights on climate 
change within South Africa, alluding to 
the transport industry and electricity 
crisis, among others.

The ‘Shaping Zero’ campaign high-
lights that climate change is the most 

urgent issue that civil engineers need to 
tackle. The wider public requires civil 
engineers to make a significant difference 
in the years ahead.

“To get to net zero by 2050, we 
must play our part in cutting the 
total carbon  emissions associ-
ated with infrastructure systems 
in half by 2030.”  
 – Rachel Skinner 

top L to r: iCe-sA representative Alain Jacquet and sAiCe transport division Chairperson Friedrich slabbert. Bottom L to r: iCe President 
rachel skinner and Wits iCe-sA student Chapter Chairperson tlhokomelo mogotsi

CURRICULUM VITAE, INTERVIEW AND NETWORKING MASTERCLASS
On 17 May 2021 the SAICE Transport 
Division held a masterclass in asso-
ciation with SHEngineers and Construct 
Executive Search. The masterclass was 
on CV drafting, interviewing and net-
working skills. Hosted by Erin da Silva, the 
masterclass aimed at giving students and 
graduates the tools to develop necessary 
documentation, as well as to succeed in 
interviews and network effectively.

Speakers for the evening included 
the founder of SHEngineers Innocentia 
Mahlangu, the owner of Construct 
Executive Search Kabwe Gondo, and 
Friedrich Slabbert.

The presentations covered the fol-
lowing topics:

 Q CV writing, including different CV 
types, Applicant Tracking System 
(ATS) compliance and focus areas to 
ensure a superior CV

 Q Interview tips, including interview 
types, etiquette and the expectations 
of the interviewer

 Q The importance of networking, with 
reference to soft skills development, 
types of networking and how to lev-
erage internal and external networks, 
as well as guidance on developing a 
LinkedIn profile.

The Q&A session provided much-needed 
guidance to the attendees and the division 
received various complimentary remarks 
for the event:

“Overall, this was a much-needed 
masterclass that benefitted many of 
the attendees.” 

– Nikeshnee Padiachey, UJ Civil 
Society SAICE Chairperson

“This was an eye-opening session. 
Thank you so much.”

 – Lintle Phakisi, University 
of the Witwatersrand 4th Year 

Representative.

“This webinar was so helpful; I took 
more notes than I thought I would! 
Thank you so much.”

– Ntando-enhle Khumalo, Vaal 
University of Technology SAICE 

Student Chapter Chairperson 

https://youtu.be/wUgcEWhSxw8
https://youtu.be/wUgcEWhSxw8


WITS STUDENT CHAPTER WEBINAR ON TRANSPORT ENGINEERING

The University of the Witwatersrand 
SAICE Student Chapter, in collaboration 
with the SAICE Transport Division, 
hosted a webinar in June to discuss 
what a career in the transport industry 
entails. Presenters included Friedrich 
Slabbert, former chairperson Madeleen 
Engelbrecht, and committee member 
Tshepi Khabo, facilitated by Erin da Silva. 
The presentations outlined the various 
facets of the transport industry and 

highlighted the opportunities available 
to students should they wish to pursue a 
career in transport engineering.

Positive feedback from the students 
was received of which just a few are 
provided below.

“Wits SAICE and SAICE Transport 
hosted one of the most interesting 
webinars I have attended in a while. 
Thank you for being a great host 

and facilitating such an informative 
discussion.”

“This was a very interesting and 
insightful webinar. I also enjoyed 
how the panellists’ personalities 
came through. They seem very much 
like collaborative problem solvers. 
All their thinking is geared towards 
ideas of progress. Their profession 
is really exciting. It’s a thinking 
profession which is cool. Just how 
they think about our environment 
and how it can work better for people 
and how we interact with it, travel 
and more. More impressive is how 
they managed to hold our attention 
for the entirety of the webinar. I am 
seriously considering a career in 
transport now.”

“I didn’t even know there was 
something called transportation 
engineering. This session was so eye-
opening. It was wonderful to hear 
that the sector is so diverse in terms 
of women.”

“All the speakers spoke so honestly 
and openly about their experiences. I 
enjoyed all the laughs too!” 

SAICE YOUNG MEMBERS ROADSHOW
The SAICE Transport Division attended the 
annual SAICE Young Members Roadshow on 
23 July 2021. Represented by Erin da Silva, the 
division’s presentation aimed to enlighten students 
on the Transport Division by discussing who 
the committee is, the division’s purpose, awards 
available for young members, events hosted 
by the division, and the resources available for 
members, including local and international 
technical resources, webinars and podcasts from 
the division’s website (available here: https://
saicetransportation.org.za/resources).

At the end of the event, SAICE Career Guidance 
Officer Fridah Mahlangu commented:

“The presentation about the transportation 
division inspired the students who attended 
and hopefully they will consider becoming civil 
engineers focusing on transport and explore the 
opportunities that are there”. 

UKZN STUDENT CHAPTER WEBINAR
The SAICE Transport Division, in association with the University of 
KwaZulu-Natal SAICE Student Chapter, hosted a webinar that provided 
an overview of SAICE and the SAICE Transport Division. Presented 
by Friedrich Slabbert and facilitated by Erin da Silva, the presentations 
outlined the work of SAICE and the benefits of being a SAICE member. 
Additionally, traffic and transport engineering was discussed along with 
what a career in the field might entail. An online survey at the end of the 
session indicated that students were interested in the following areas of 
transport engineering:

 Q Traffic engineering
 Q Road design
 Q Public transport planning.

Some feedback from the students is provided below:

“That was pretty great!”

“It was a really interesting webinar, thank you.”

“Great webinar!”

“I found the webinar really informative.” 
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o Pi n i o n

IGNORANCE IS BLISS?

The one positive effect of former US 
president Donald J Trump is that 
he highlighted various aspects of 

ignorance. The election of Trump to the 
White House in 2016 seemed to add truth 
to world-renowned writer Mark Twain’s 
statement on people with political ambi-
tion: “All you need in this life is ignorance 
and confidence, and then success is sure.” 
Trump’s constant Twitter rantings on a 
wide variety of subjects certainly added 
to a widely held perception of a buffoon 
masquerading as a world leader.

The link to ignorance had been recog-
nised by Charles Darwin who reportedly 
said, “Ignorance more frequently begets 
confidence than does knowledge. It is 
those who know little, and not those who 
know much, who positively assert that 
this or that problem will never be solved 
by science.” In more recent times this 
observation about confidence steeped 
in ignorance has gained an official term, 
the Dunning- Kruger effect, which is 
described as the “cognitive bias of illusory 
superiority and comes from people’s 
inability to recognise their lack of ability.” 
The Dunning-Kruger1 effect is graphically 
illustrated in Figure 1.

Even prior to Trump’s presidency, the 
Dunning-Kruger effect was described 
in authoritative academic journals. This 
effect is often described based on observa-
tions of an “instant fundi” typically after a 
brief search on the internet (“Dr Google”) 
or other social media feeds which led to 

the description of misguided confidence 
versus real knowledge and experience.

Trump certainly made many over-
confident, ignorant claims on a variety of 
subjects to establish himself as a virtually 
permanent resident on the proverbial 
‘Mount Stupid’, as illustrated in Figure 1. 
However, Trump’s lack of understanding 
and handling of the Covid-19 pandemic in 
the USA and the rest of the world is prob-
ably the best example that such ignorance 
can have deadly consequences. Trump’s 
“breakthrough” statement on the use of 
bleach and powerful lights inside the body 
is the tip of the iceberg of his many claims 
and cemented a perception of ignorance 
and misplaced confidence.

We live in the golden age of ignorance, 
which now spreads at the speed of 
light. Facebook and other social media 
conglomerates built their business models 
around algorithms that silo people 
into information bubbles or reinforce 
likeminded communities and deliberately 
create division and controversy. It is easy 

to find such self-reinforcing bubbles and 
echo chambers on virtually any subject 
on social media platforms. This has given 
exponential rise to conspiracy theories 
with devastating effect – just think of the 
impact of QAnon on USA politics.

Information democratisation has 
also been a kind of dumbing down. It is 
very easy for anybody claiming to be an 
expert to circulate information without 
any form of quality control, credible fact 
checking, or peer review exercise. Close 
to home we find a well-documented 
example of studies on ignorance in our 
own midst, illustrating the false alure of 
such apparently plausible information: the 
saga of Thabo Mbeki and “the real cause 
of AIDS” is well documented and set 
back the fight against the virus with dire 
consequences for the general population 
of AIDS sufferers in South Africa.

As illustrated in Figure 1, when feed-
back and correction is given, the ‘Know-
nothing’ situation is hopefully confirmed 
and often with a teachable spirit, possibly 

The ups and downs of ignorance 
in the roads and transportation field

Dr Emile Horak Pr Eng, FSAICE
Managing Director
Kubu Consultancy
emileh@global.co.za

This article is a personal perspective and reflection on ignorance in the roads and transportation field, based on 
a presentation at the Roads Pavement Forum earlier this year. It deals with the definition of ignorance and the 
political and strategic use thereof in a technical field like roads and pavement engineering.
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driving such a person into the ‘Valley of 
Despair’. Only after a collision with reality 
at ground level can an understanding be 
developed that wisdom is based on real 
factual verifiable scientific knowledge. It 
also brings in the reality that experience 
is gained over a much longer time. If you 
persist in your learning over a prolonged 
period, you may even reach the level of 
a ‘Guru’. The latter longer learning time 
required to move towards guru status is 
underscored by “the ten-thousand-hour 
rule” made popular by Malcolm Gladwell 
in his popular book Outliers2.

It is tempting to stay and expand 
on the subject of Trump or the way 
conspiracy theories have and still shape 
the politics and battle around Covid-19 in 
the USA. It may be convenient as it allows 
ample room for projection, as if we are 
mere spectators from afar. The reality is, 
however, that the Dunning-Kruger effect 
is not just playing out around Covid-19 
vaccination debates and progress even 
in South Africa, but the illustration of 
ignorance in our own field of roads and 
transportation as well. We first need to 
unpack the concept of ignorance before 
we venture into its implications in 
our world.

DEFINITION OF IGNORANCE
Ignorance needs to be described and 
defined properly as ignorance about 
ignorance abounds!

As a starting point, the synonyms 
listed in the box below all describe 
ignorance in different contexts. A few 
words are highlighted to illustrate an even 
smaller sample that can demonstrate the 
variety in meaning that is possible in dif-
ferent settings. There may even be words 
not familiar to all readers that may induce 
reflection and possibly enlightenment.

Smithson3 describes four overlapping 
broad distinctions of states of a basic 
understanding of ignorance as follows:

 Q Absence of knowledge – facts are not 
known

 Q False knowledge – facts are known 
with certainty, but are false (Trump’s 
utterances are a low hanging fruit to 
illustrate)

 Q Absence of understanding – there 
are deficits in knowledge

 Q False understanding – failures in the 
sense making around uncertainties 
and falsehoods.

However, ignorance is more nuanced and 
in need of clearer explanation when it 
comes to a scientific technical environ-
ment. The world of science classifies the 
states of ignorance as follows4:

1. Native or natural ignorance
Joanne Roberts5 describes this as our 
infant state when, “We all enter the world 
in a naturally ignorant state, but over 
time our natural ignorance shrinks as 
knowledge is accumulated or developed. 
Even though natural ignorance remains 
dominant, rational ignorance gradu-
ally grows as awareness of one’s own 
ignorance increases.” Natural ignorance 
is often also described as unknown 
unknowns. It also implies a state of 
gullibility.

2. Ignorance as selective choice
The human mind has a natural tendency 
to narrow down and focus in one direc-
tion or concentrate on one aspect at 
the exclusion of other “clutter”. Some 
researchers even link it to the physiology 
of the setting of the human eyes in 
the head like that of predators, closely 
spaced in front of the face, versus that 
of a cow where the eyes are on the sides 
of the head. Cows see “everything and 
yet nothing in particular”, to measure 
changes to the total scene as possible 
threats, yet undefined or lacking focus. A 
predator’s eyes on the other hand delib-
erately narrow down and see the detail of 
a certain aspect at the cost of awareness 
of the larger picture. Just watch a lion in 
hunting mode to remind yourself what 
focus looks like.

Kuhn6 originally described this human 
tendency to selective choice in the sci-
entific research world in the early 1960s 
and coined the concept of paradigms. 
Paradigms have subsequently become 
a popular concept, and even business 
management circles found use in empha-
sising paradigm shifts normally linked to 
disruptor technologies and events.

Paradigms, or ignorance as a selective 
choice, is conscious or rational ignorance 

due to the deliberate ignoring of other 
available information. This aspect 
also links in with the human trait of 
confirmation or cognitive bias. This is 
linked to the act of favouring information 
that confirms your previous or existing 
beliefs or biases. “People who support or 
oppose a particular issue will not only 
seek information to support it, but they 
will also interpret news stories in a way 
that upholds their existing ideas. They 
will also remember details in a way that 
reinforces these attitudes.”

3.  Ignorance as a strategic ploy 
or active construct

This third form of ignorance is not a 
natural, native state, but rather something 
actively produced. The modern father 
of studies of ignorance, Robert Proctor7, 
states, “Ignorance can be produced and 
used as a strategic ploy, precisely because 
ignorance is typically viewed as a native 
and curable state.” In effect, the natural 
gullibility of humans is exploited.

Technical terms for active constructed 
ignorance that have emerged include: 
nichtwissen, negative knowledge, non-
knowledge, and agnotology. Agnotology, 
as a concept and word, has found favour in 
scientific papers based on Proctor’s defini-
tion and foundational book Agnotology. 
The making & unmaking of Ignorance. The 
origin of the word agnotology is Greek, 
with the prefix ‘a’ meaning ‘without’ and 
‘gnosis’ meaning ‘knowledge’.

Agnotology is often described as “the 
study of culturally induced ignorance 
or doubt, including wilful acts to spread 
confusion and deceit.” Facts are often 
deliberately hidden (secrecy) or removed 
(censorship), misrepresented and 
‘forgotten’. Agnotology is often more 
than just an absence of knowledge, it can 
also be the outcome of cultural and po-
litical struggles. Closer to home, we would 
suffer from real ignorance if we did not 
acknowledge apartheid, as a policy and 
regime, as one of the best examples of the 
enforcement of a politically constructed 
state of claimed ignorance with damning 

Ignorance synonyms
Benightedness, bewilderment, blindness, callowness, crudeness, darkness, denseness, disregard, 
dumbness, empty-headedness, fog, half-knowledge, illiteracy, incapacity, incomprehension, 
innocence, inscience, insensitivity, lack of education, mental incapacity, naivete ,́ nescience, oblivion, 
obtuseness, philistinism, rawness, sciolism, shallowness, simplicity, stupidity, unawareness, 
unconsciousness, uncouthness, unenlightenment, unfamiliarity, unscholarliness, and vagueness. 
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effect. Such a contemporary extreme 
example of how effective agnotology 
can be proves few of us are immune to 
the exposure of all sorts of agnotology 
creations.

ORIGINS OF AGNOTOLOGY
Proctor and others describe how the 
tobacco industry knew as early as the 
1950/60s that smoking could be directly 
linked as the cause of cancers and death 
among smokers and later non-smokers 
exposed to secondary smoke. In fighting 
this perceived industry threat, the tobacco 
industry opted to deliberately create 
ignorance to stave off people learning 
the truth and to “fight science with sci-
ence”. They created doubt and threw up 
smokescreens (excuse the pun) or “sand 
on the gears”.

The tobacco industry developed 
“tobacco strategies”9 where they funded 
decoy research to distract from critical 
questions. Their “friendly research” was 
literally used to jam scientific airwaves 
with easily consumable “research in-
formation”. Such research typically had 
no peer review involved, and therefore 
no check on factual correctness. Their 
research was designed to create doubt by 
emphasising uncertainty in promoting 
supposed non-tobacco causes of cancer.

In effect, this was a well-orchestrated 
misdirection campaign with significant 
funding over a long period. Their ap-
proach was to promote that there are 
two sides to the story, as if the two 
sides are equal and trying to force false 
equivalency. It is interesting that even 
Trump used that strategy with the 
controversial August 2017 Charlottesville 
far right march and death of an innocent 
person. He infamously said: “There 
were good people on both sides”, thus 
deliberately equating the standing of the 

two sides, and therefore creating classic 
false equivalency.

Proctor and others indicate that, due 
to the success of the “tobacco strategies”, 
such an approach was subsequently ad-
opted by various institutes that represent 
substances with harmful and potentially 
harmful effect to humans. They mention 
examples such as the Beer Institute, Sugar 
Institute, Methyl Tertiary-Butyl Ether 
Taskforce, Salt Institute and lately the 
hydrocarbon energy field via various insti-
tutes. The latter has been at the forefront 
of fighting various environmental issues.

Global warming is one science area 
where there is clear evidence of “scientists” 
being very active in misrepresentation, 
suppression, attacking consensus positions, 
defending opposing but weaker positions 
in general, and creating the impression that 
controversy still surrounds issues where 
clear consensus had been reached.

IMPACT OF IGNORANCE ON 
SERVICE DELIVERY
So let us draw on our newfound defini-
tion of ignorance and created ignorance 
(agnotology) to examine our own civil en-
gineering environment. Service delivery as 
experienced by society at large primarily 
happens at the municipal level. Most 
municipal service delivery has a strong 
civil engineering input, be it maintenance 
of roads, water reticulation, stormwater 
management, sewerage and/or water treat-
ment. All of these activities require ex-
perienced and qualified civil engineering 
personnel as they are often technically 
complex and need to interface “civilly” 
with the end users. Following the Pareto 
Principle (also known as the 80/20 rule) 
it can be concluded that service delivery 
is highly dependent on the quality and 
number of people involved in municipal 
service delivery. This is where the biggest 
problem with service delivery lies.

Following the end of the apartheid era 
it was logical that there would be cadre 
deployment by the ANC government. 
Cadre deployment is also happening 
elsewhere in the world where there was 
major political change, and the strategic 
intentions are generally well-intentioned 
towards upliftment of the previously 
disadvantaged. South Africa has now had 
25 years of re-adjustment inclusive of 
cadre deployment and conclusions can be 
drawn. Some of the changes were posi-
tive, but there are also obvious negative 

observable results. Most recently (11 and 
12 August 2021), appearing in front of the 
Zondo Commission into State Capture, 
President Cyril Ramaphosa admitted that 
cadre deployment had problematic side 
effects10: “There were several instances 
where individuals appointed to positions 
may not have been fit-for-purpose or may 
not have had the necessary experience 
or qualifications”.

Clearly there are significant political 
overtones to this issue. This can also 
be unpacked from another perspective 
though. As early as 2005, and later in 
2007, the Numbers & Needs research 
and publications by Allyson Lawless11 
had already shown that municipalities 
were short of civil engineers, technolo-
gists and technicians, with some 28% of 
municipalities having no in-house civil 
engineering capacity: “Research carried 
out both locally and internationally 
showed that the civil engineering capacity 
in South African municipalities was 
too low to deliver, operate and maintain 
local government infrastructure in a 
sustainable manner”.

The new agnotology paradigm in civil 
society thus relates to the significant 
spin to paint the upside picture. Alas, 
this lack of qualified people has led to yet 
another demonstration of a manufactured 
Dunning-Kruger effect in real life. Service 
delivery at municipal, provincial and 
even central government level was clearly 
affected by unqualified persons who have 
been allowed into positions where they 
often assumed or were forced to assume 
the status of ‘Instant Experts’. Much can 
also be said about politicians in executive 
positions with a clear lack of under-
standing of the complexity of service 
delivery in general.

Surely the collective learning effort 
over the past 25 years has brought some 
of these persons down to the ‘Valley of 
Despair’, often at the despair and cost 
of affected communities. The question 
though remains as to whether there 
is any commitment to learning and 
gaining wisdom. This issue continues to 
be shrouded in political intent and spin 
doctor slang. Before we do restore compe-
tent technical persons, at least at mid-level 
positions or better, top level technical 
executive positions, such appointments 
will continue to congregate on ‘Mount 
Stupid’. Just maybe the moves at Eskom 
may indicate the dawning of a new reality.

“Seven thousand papers. This is the number of 
scientific articles produced with the support 
of the tobacco industry from the mid 1950s 
until 1990. It is estimated that the Council 
for Tobacco Research, which was sponsored 
by the large cigarette manufacturers, spent 
450 million dollars on research over the same 
period. The purpose of the research was not 
primarily to oppose claims that smoking was 
bad for your health, but to distract the public 
with legitimate research on other harmful 
and contributing factors such as occupational 
hazards, radon and genetic dispositions.” 
– Kourny and Martin8
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Politicians should show that they 
are not permanent residents of ‘Mount 
Stupid’ by accepting that the remedy lies 
in longer-term learning and not quick-fix 
actions. Recognition of the problem does 
not justify knee-jerk reactions such as 
attempting to bring engineers in from 
Cuba as a quick fix. That creates a whole 
new set of problems for which we need 
another forum to discuss the many ways 
it is wrong.

Gaining wisdom and knowledge is 
a slow and time-consuming process of 
which good, committed education is a 
fundamental requirement. Personal ex-
perience in education has shown that the 
small school pool12 of science and maths 
learners/students13 & 14 needs to be en-
larged and quality needs to be improved. 
Various efforts in this regard have shown 
the problem is more complex than merely 
throwing money at it.

Typically, English language15 profi-
ciency was identified rather early on as 
an even more fundamental prerequisite 
for good maths and science education. 
Globally it is acknowledged that English 
is the international language of science 
and mathematics. If not addressed at such 
a fundamental level it will continue to 
have longer term impacts further up the 
education delivery chain. The consistent 
low point “anchoring” of South African 
learners in the periodic International 
Maths and Science Proficiency 
Comparison continues to be distressing to 
observe. The lack of upward movement of 
South African learners makes it tempting 
to retort, “the more things change the 
more they stay the same.” There are no 
quick fixes, and the fundamentals need to 
be addressed.

IGNORANCE IN RESEARCH 
AND DEVELOPMENT
Personal experience in the field of re-
search, technology transfer/development 
and innovation in the transport, roads 
and materials field has demonstrated that 
ignorance has a major impact here as 
well. In the field of research, development 
and technology transfer, ignorance is 
often seen as the opposite of knowledge. 
Figure 2 illustrates the opposing views.

Figure 2 shows that most research 
tends to focus on existing knowledge. It 
has the probability of being exposed to 
hindsight and confirmation biases. Even 
the literal meaning of the word research 

implies searching for something that 
already exists or is already known. In 
epistemology (the study of knowledge) 
it is often equated with the codification 
of knowledge. This typically implies that 
research culminates in guidelines, best 
practice and method statements. Joanne 
Roberts4 warns, “Such knowledge codifi-
cation practices, by their very nature, lead 
to ignorance since they involve the reduc-
tion of often complex rich knowledge to 
those components that are central for the 
task at hand.”

Personal experience in research at 
the CSIR and strategic changes in the 
research and development field in roads 
and transportation in the 1980s and early 
1990s has shown how such traditional 
knowledge rehashing has largely lived 
off innovative technology and blue skies 
research originating from the 1950s up to 
the 1980s. This has led to research ‘scav-
enging’ versus active research ‘hunting 
behaviour’ in the field of research, devel-
opment, and technology transfer.

This focus on ‘repackaging and 
unpacking’ the breakthrough innovations 
of the past in the CSIR has certainly con-
tributed to a gradual demise in research 
and a reduction in world-class researchers 
to the extent that certain facilities at the 
CSIR are now either closed or a mere 
shadow of the past glory days. The lesson 
learnt is that there must be a balance with 
new blue skies research. The latter is ad-
mittedly high risk in terms of producing 
actual immediate usable outcomes. The 
reality is there may be many misfires and 
isolated outcomes that cannot immedi-
ately be coupled with usable outcomes, 
but without that there is not even oppor-
tunity for future technology coupling.

Current personal experience in the 
research field with the latest SANRAL 
Research Sponsorship is that research 
projects are increasingly focussed on 
existing knowledge and codification. It is 

red tape driven with procurement rules, 
supply chain requirements and tender 
procedures, as if researchers are just an-
other off-the-shelf commodity. All of this 
smothers innovation and creativity.

On top of that, the researcher qualifi-
cation procedure appears to be favouring 
established researchers. The average age 
of A-rated researchers is approximately 
60 years. Less accommodation of persons 
with little or no research experience is 
observed, implying that limited capacity 
building will take place. In addition, the 
rigidity with which foreign postgraduate 
students are not allowed to participate 
in research projects misses a great 
influencer opportunity. Working in the 
rest of Africa shows that other countries 
take the lead from South Africa regarding 
technical guidelines, specifications and 
technology transfer.

Blue sky research links up with the 
study of ignorance, as described in 
Figure 2, as the study of the absence of 
something. This is not research in the 
project manageable and sure-fire outcome 
case described above, but more closely 
linked with new knowledge or recognition 
of acknowledgement of limited knowledge 
as described by Socrates: “The truly wise 
are those who realise how little they 
know: knowledge of one’s ignorance is a 
precondition for enlightenment!”

Agnotology in science is rife and often 
goes under the guise of secrecy or sup-
pression of knowledge6. A classic example 
is the delayed release of the observation 
of plate tectonics which remained clas-
sified US military information linked to 
their undersea warfare efforts. Therefore, 
ignorance is often created by how and why 
diverse forms of knowledge are ignored 
or delayed. Another example of ignorance 
due to suppression is the original suppres-
sion of Global Positioning System (GPS) 
technology made famous by its use in the 
1991 Desert Storm (or Gulf War) in Iran. 

The study of Ignorance 
is seldom discussed, 

because studying the 
absence of something 
is incredibly difficult.

Epistemology, or the 
study of knowledge. 

This field helps define 
what we know and why 

we know it.
(Confirmation and 
hindsight biases)

Search Research

Figure 2 ignorance in opposition to knowledge in the broader field of research and innovation
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Since the release of that secret military 
technology, we have GPS technology, 
Google Earth and all kinds of new drone 
and guidance technology that we now see 
as basic or standard technology.

The decision to ban the research and 
use of tar versus bitumen binder may be 
a case of suppression in our midst. Even 
though decisions on this had already been 
taken, this may literally and figuratively 
be a case of ‘the pot calling the kettle 
black’. It has hallmark signs that tar 
may have become a sacrificial lamb to 
divert attention from bitumen regarding 
harmful substances released into the air 
when bituminous binders are heated to 
prepare hot mix asphalt. In that regard, 
the shift towards lower mix temperature 
warm mix asphalt and increasing interest 
in cold mix asphalt technologies are laud-
able. However, some of the new age lower 
production temperature Lurgi tars also 
offer such low and cold mix opportunities 
and may warrant a relook.

In analogy to working with substances 
that can potentially be harmful, it is worth 
noting that nuclear energy research is 
continued worldwide despite published 
cases of knowledge suppression and the 
well-known potential horrors of nuclear 
disasters (think Chernobyl). Suppression 
may often not work as well as intended. An 
ironic well-documented international ag-
notology case study6 involving secrecy and 
suppression by the International Atomic 
Agency and the USA is quoted with 
specific reference to the previous South 
African apartheid ‘rogue state’ which found 
ways to develop nuclear bomb capabilities 
despite the suppression of information.

The question is how to focus on igno-
rance in blue sky research with obvious 
potential for technology breakthrough 
that could become technology disruptors. 
Tim Harford16 & 17 of The Undercover 
Economist fame describes how to 
move from sure fire staid research and 
rehashing of existing knowledge to tech-
nology disruptor research. He calls this 
positive Black Swan research in reference 
to the concept first described by Nasim 
Taleb18. In effect it advocates the backing 
of ‘maverick’ researchers willing to ex-
plore ignorance and not research projects 
with predetermined outcomes which are 
easy to manage.

Wong19 writes, according to Taleb, 
that, “humans are often caught off guard 
by or slow to recognise the rare and novel 

because they have a propensity to extend 
existing knowledge and experience to 
future events and experiences. Most of 
our thinking usually is limited in scope 
and we make assumptions based on what 
we see and know. The tyranny of conven-
tional wisdom limits our imagination.”

Our post Covid-19 period can be 
classified as disordered and chaotic. Wong 
states, “Disorder leads to Black Swans. 
Being messy allows us to think out of 
the box to find creative solutions for the 
imbalances in our economy and the dys-
functions in our society. Yet we are often 
hardwired to stick with what is known, 
familiar and comfortable.”

There is clearly opportunity for new 
innovative research and development, and 
research funders and foundations should 
take notice. However, since the “tobacco 
strategies” of funding friendly research to 
beguile or distract, there is much stronger 
recognition of the ‘healthy donor effect’. 
Kourny and Martin8 is quoted as saying, 
“How research is funded, and organised… 
how research is evaluated and com-
municated are all issues that directly may 
influence the production of ignorance.” 
Typically, recent major scientific journals 
now want full disclosure of agreements 
between researchers and donors to avoid 
this ‘healthy donor effect’.

CONCLUDING REMARKS
The upward traverse from the ‘Valley of 
Despair’ towards qualified experienced 
people in the civil engineering profession 
should be linked to a fundamental sup-
port in education at all levels. We must be 
aware of the agnotology shroud around 
the realities of the real long-term impact 
of unqualified, ignorant inhabitants 
of ‘Mount Stupid’. Politicians must be 
helped to accept the longer sustainable 
climb out of the ‘Valley of Despair’ versus 
politically motivated ‘Mount Stupid’ 
quick-fix solutions.

The current Covid-19 disruptor effect 
creates an ideal time for Black Swan re-
search opportunity. The case is made here 
for blue sky research linked to researchers 
who are willing to explore ignorance 
and pursue areas where there is a lack of 
knowledge outside the confirmation bias 
environment of classical codification type 
research. This implies a willingness to 
explore not just new areas of knowledge, 
but also to examine reasons for sup-
pression of knowledge and artificially 

produced agnotology. As an indication of 
such potential projects aimed at blue skies 
why don’t we look at the following:

 Q There is no doubt that the automotive 
industry is strategically realigning 
to a future in electric and battery 
vehicles. Ways and means need to be 
found relating to recharging infra-
structure, linked to the obvious dawn 
of driverless vehicles and new and 
innovative ways to look at business 
models around this future transport 
environment. Innovation may lie in 
unshackling restrictive legislation and 
regulation around electric vehicles 
to help us jump forward in terms of 
logistics, travel, intelligent transport 
systems and our economy. Innovation 
is often process driven, not merely 
technology. This may in fact offer a 
different model for electronic tolling.

 Q Aerial robotic technology, inclusive 
of drone technology and the other 
technologies it is already linked to, as 
well as new fields of application must 
be embraced. Its use in visual surveys, 
monitoring of fixed asset conditions, 
project monitoring, quantity survey, 
etc. are just a few to mention.

 Q New age nanotechnology applica-
tion in materials for road building 
should be pursued. It is clear this 
requires a paradigm shift in how we 
test and evaluate materials and their 
performance and to break through 
the limitations of previous paradigms. 
This field has the potential to cause 
disruptor technology impact on 
natural gravel and unbound granular 
material stabilisation and material 
beneficiation and improvement in 
roads and pavement engineering.

 Q The impact of the heavy vehicle 
simulator and associated accelerated 
pavement testing measuring tech-
nology have catapulted South African 
pavement engineering and materials 
testing expertise to the forefront of 
knowledge worldwide. A new genera-
tion versatile pavement testing facility 
is needed that will be able to do accel-
erated testing and pavement behaviour 
monitoring in new and innovative 
ways. This implies new electric actua-
tors, such as linear electric motors or 
servo-hydraulic systems, combined in 
an intelligent way. It may be outside 
our comfort zones, but it needs to 
be pursued.



Civil Engineering September 2021 49

 Q Intelligent compaction control 
technology or direct measurement of 
engineering parameters like effective 
elastic moduli with non-destructive 
testing devices like lightweight falling 
weight deflectometer devices are 
obvious areas in need of develop-
ment. This direct measurement of 
real engineering parameters versus 
indirect measurement of density or 
the continued use of empirical mate-
rial parameters like the California 
Bearing Ratio (CBR) has obvious 
advantages. The resistance to change 
may be linked to the phenomena of 
the QWERTY keyboard on computers. 
It is anachronistically linked to me-
chanical typewriters but became en-
trenched in IT practice as a norm and 
is sustained in a dominant industry 
position by natural human resistance 
to change.

 Q The advantage of a linear asset for 
solar energy harvesting via solar 
panels in road reserves etc. was once 
punted as a futuristic aspirational 
ambition. Lately that technology has 
developed so fast that Eskom is already 
suffering from a loss of economies 
of scale. The signs are also clear that 
technology breakthroughs in battery 
and energy storage technology are 
eminent which makes this a subject 
area ripe for technology disruption.

This list is not meant to be exhaustive, but 
to indicate that there is ignorance in other 
areas we have not yet looked at, and which 
may have real blue sky or Black Swan pos-
sibilities for technology disruption. 
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en t r ePr en eU r sh i P

What led you to start your own business?
NN I spent many years working as an 
engineer for large corporates, which I 
found very fulfilling, and I never planned 
to start a business of my own. I ended up 
starting Pink Africa at a time when I felt 
that I needed to take a step back from 
the corporate world and focus on other 
aspects of my life. The intention was to 
remain involved in the industry on my 
own terms and I only ever intended to 
work on a part-time basis. Over time my 
business took off and continued to grow 
and so I made the decision to become a 
full-time entrepreneur.

How has your business grown 
and evolved over time?
NN When I started Pink Africa in 
November 2016, I was sub-consulting 
to a few larger companies, usually on 
an hourly basis. As time went on, I was 
presented with opportunities to play 
a bigger role on projects, and I could 
no longer manage the workload on my 
own. I slowly began to bring other staff 
members onboard, and the company now 
has four fulltime and three part-time 
staff members.

Expanding my staff compliment was 
an essential part of growing my business 
as it allowed me to focus more on the 
business aspects while they focused on 
the engineering aspects of the work. I 
was surprised to find that I thoroughly 
enjoyed learning about the business as-
pects, and it encouraged me to continue 
to grow the company to the point it is 
at today.

Employing additional engineers also 
allowed me to expand the company’s 
service offerings. My specialty is water 
and sanitation infrastructure, and this 

was the type of work the company initially 
focused on. By bringing onboard addi-
tional skills, we have expanded our scope 
to include traffic and transportation, 
structures, stormwater management, and 
human settlement and urban design.

What are some of the challenges 
you would like to make hopeful 
entrepreneurs aware of?
NN As engineers we are familiar with the 
technical and some financial aspects of 
running a project. However, we are usu-
ally not familiar with the various aspects 
of running a business, like financial 
management, human resources, IT and 
the regulatory environment.

These are areas that engineers working 
in larger firms seldom, if ever, get very 
involved in and I found that I needed to 
seek outside help and bring in specialist 
resources where required because you 

cannot be an expert on everything; 
although you do need to have a keen un-
derstanding of all aspects involved in run-
ning a business. This was definitely one of 
my biggest challenges, which turned out 
to be an enjoyable one as I learnt a great 
deal in the process.

As the company began to grow 
we encountered another challenge: 
balancing the company’s resources 
with our ongoing projects. This is a 
delicate balance as we needed sufficient 
projects to keep our resources busy, 
while maintaining resources in order to 
procure new projects. Trying to maintain 
that balance has been a challenge. I have 
managed this by employing resources 
on a contractual basis, as and when 
required. This is particularly helpful 
when you need highly skilled and costly 
resources for specialised projects.

How do you assist with the career 
development of young engineers?
NN I have always been passionate about 
mentoring young professionals and 
helping them achieve professional regis-
tration. By making a difference in their 
lives I can help them make a difference in 
the lives of others.

Pink Africa currently employs three 
unregistered engineers and we have a 
mentorship programme in place to track 
their progress towards becoming profes-
sionally registered with ECSA. As a small 
business it can be challenging to help 
young engineers get full exposure and 
career development because of the nature 
of our projects.

I have identified areas within their 
development that require improvement. 
If we cannot provide the necessary ex-
posure through in-house projects, I have 

Words of wisdom from a  
young entrepreneur
This article is a continuation of a series of interviews with young entrepreneurs in the civil engineering space. 
Civil Engineering spoke to Naomi Naidoo (Pr Eng), owner of Pink Africa Consulting Engineers, about her 
experience starting a business and her advice for hopeful entrepreneurs.

naomi naidoo, owner of Pink Africa 
Consulting engineers
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engaged with other companies to include 
them in their workshops and training 
sessions. Pink Africa also looks for avail-
able training courses to upskill these 
young professionals.

In addition, I try to bring in experi-
enced individuals on specific projects 
to help with reviews and to mentor our 
young engineers, especially in areas that 
are not my speciality.

What is your message to young engineers?
NN I remember starting out in the 
industry, feeling nervous and unsure 
of the direction I would like my career 
to move in. As a young professional it 
can sometimes become discouraging, 
especially at present given the challenges 
facing both the industry and the 
country. I would like to remind young 
engineers that you don’t need to have it 

all figured out right at the beginning – I 
certainly didn’t.

It’s important to stay focused and re-
member why we chose this industry in the 
first place – civil engineering is a noble 
profession and we have the ability to make 
a huge impact on society and improve the 
quality of life for so many people.

I would encourage young engineers to 
get involved in the industry as much as 
they can through organisations like SAICE 
and CESA so that they can grow and make 
a difference. It also helps to build a network 
of other engineers that you can liaise with 
and form a support structure for each 
other. Identify ways that you can be part of 
the solution and create hope for others.

What are some of the biggest lessons 
you’ve learnt in starting a business?
NN The biggest lesson for me was learning 
to say no. I’ve wasted a lot of time and 
money because I felt like I had to take every 
job that came my way without weighing up 
how it would impact on my time, cashflow 
and other projects. Being a small company 
you inevitably end up having a client 
base that extends into the smaller private 
sector, some of whom can be unreasonably 
demanding of your time and input. In these 
cases, it is very important to weigh out 
the work commitment expected from you 
against the remuneration you are receiving 
and risk implications.

The second lesson I learnt is that time 
is money, so it is vital that you find ways to 
work efficiently, both in terms of general 
operations and project output. You must 
ensure that you have all your systems in 
place to maximise the time that you have. 
Inefficiency costs you money and as a small 
company every cent counts.

How do you think other industry 
players can help support SMEs?
NN A lot of big corporates struggle with 
overheads, and smaller companies are able 
to put out small sections of work much 
faster at a lower cost. It would therefore ben-
efit large companies to partner with SMEs 
in order to be able to tender at competitive 
rates while also providing those SMEs with 
work opportunities and exposure to their 
systems and technologies. By contracting 
work out to SMEs when needed, these large 
organisations don’t have to bear the cost of 
keeping a fulltime skilled employee. Pink 
Africa has been fortunate in that there are a 
few companies that assist us in this way.

members of the Pink Africa team on site

Pink Africa employs four fulltime staff members
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However, I do believe that for both 
large and small companies to be sustain-
able, the fee issue needs to be addressed. 
Regardless of the size of the organisation, 
working at extremely low rates means 
that you often find two people doing the 
job of five people to stay within budget. In 
addition, there is no room for innovation 
and mentorship. SMEs then find it very 
difficult to build up a reserve of funds for 
when work is low.

I think government and the engi-
neering industry need to be made fully 
aware of the importance of innovation 
and of having properly skilled engineers 
working on projects. This would in turn 
drive the change to ensure proper fees are 
offered on engineering projects.

What is your advice to new business 
owners and hopeful entrepreneurs?
NN Entrepreneurship is amazing, but 
it comes with its own set of challenges 
and rewards. You have the ability to 
structure your life and business to your 
own needs and goals and your earning 
potential is uncapped, but also uncertain. 

Starting a business can be stressful, time 
consuming and lonely if you don’t have 
a good support structure, and you will 
need to develop a thick skin. It is therefore 
important that you fully understand why 
you want to pursue this path because that 
is what will keep you motivated. There 
will be hard times and you need to stay 
focused to get to the reward at the end.

As a small start-up, it can be difficult to 
find work without a proven track record and 
you have to be innovative in how you try to 
build up your experience profile until such a 
time that you can tender for your own work. 
They key is to create relationships with 
larger companies so that they can bring you 
onboard when there is an overflow of work. 
It is also important to have a specialised skill 
that you can market to these companies.

Relationships are critical in business, 
and you cannot become successful on 
your strength alone. I am immensely 

grateful for the opportunities given to me 
by others because we are dependent on 
others in the industry to help us to grow.

I believe there are three things that 
are critical not only to entrepreneurs, but 
anyone working in the industry:
1. Maintain good quality work because 

this is what represents you and your 
ability in the industry

2. Maintain good industry networks 
because relationships are the key to 
future work possibilities and also to 
providing an industry support struc-
ture for your career and business

3. Maintain a good attitude because 
that’s what keeps you motivated (and 
no one wants to work with someone 
who has a bad attitude).

These are the steppingstones to suc-
cess, but the most important thing is 
to never lose yourself or compromise 
your  integrity. 

I think government and the engineering industry need to be 
made fully aware of the importance of innovation and of 
having properly skilled engineers working on projects

http://www.technicrete.co.za
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sA i Ce  A n d  Pr o Fe ssi o n A L  n e W s

Simon Sinek’s Golden Circle concept1 explains why organi-
sations and people do what they do to achieve a result. 
The ‘why’ is a purpose, a cause or belief; it is the reason for 

existence. Similarly, SAICE’s Transport Engineering Division, as 
a Voluntary Association, has organised the committee structure 
in order to optimise the efficiency of how these volunteers spend 
their time serving the transport engineering fraternity within 
SAICE. A matrix structure is used to ensure the focus areas 
receive primary attention while considering the cross-cutting 
services important to support the initiatives. Each area of activity 
is important to service members through courses, mentorship, 
knowledge management and events.

The committee members are thanked for their commitment 
in serving the members of the Transport Division of SAICE.

Friedrich Slabbert 
Pr Eng, FSAICE, FWISA
Chairperson
Friedrich is a specialist consultant 
with Sciendum. He holds both a 
BEng (Civil) and B Eng Hons (Civil) 
from the University of Pretoria. 
Friedrich has 40 years of experience 
in the fields of roads, public trans-
port, transport planning, water 

services planning and the development of large infrastructure 
projects. He commenced his career with the former TPA Roads 
Department in 1981. In 1990, he joined Uhlmann Witthaus & 
Prins Consulting Engineers (now Mariswe Consulting), where 
he became a director in 1997. He retired from UWP in 2013 and 
in May 2015 established the Sciendum Academy. Friedrich en-
joys serving the community and industry, spending family time 
with his eight grandchildren, walking, photography, singing, 
wine tasting, cycling – too old to run anymore but wishes he 
could again – travelling, coaching, and mentoring. He has been 
happily married to Joey for 43 years and says without rugby, life 
may be boring!

Alan Robinson Pr Eng, FSAICE
Vice-Chairperson
Alan is a specialist traffic engineer 
at SANRAL. He holds a Pr Eng, 
MEng, GDE and BSc. Alan has 
been a consultant traffic engineer 
for 31 years working on, among the 
usual traffic and transport studies, 
local and international PPP toll 

roads including concession bids’ traffic and revenue forecasts. 
Alan joined SANRAL in 2015 as their specialist traffic engineer, 
reviewing traffic aspects of infrastructure planning and design. 
He enjoys travelling, making special memories with the family 
and Sudoku.

Risenga Chauke
Treasurer
Risenga is a senior traffic and 
transport engineer for AM 
Consulting Engineers. He holds 
the following qualifications: BSc 
(Eng) (Civil), MSc (Eng) (Civil), 
BCom Transport Economics, and 
PGCE Secondary Mathematics. 
He is also currently studying 

towards an MBA. Risenga has over 20 years’ experience in 
transport planning, transport modelling, transport economics, 
and track maintenance engineering in South Africa and the 
United Kingdom. He has had the privilege of working on several 
iconic projects in the UK such as the London 2021 Olympic bid 
transport modelling, Docklands Light Railway and the Cross-
River Rail Project which is currently being constructed. Risenga 
enjoys recording African Jazz music, runs, and plays golf and 
football.

Jarendra Reddy Pr Eng, FSAICE
Past Chairperson
Jarendra is the Regional Director: 
Urban Solutions (Africa, Europe, 
Middle-East) for Hatch. He 
holds a Pr Eng, PMP, MEng, 
BScEng and FSAICE. Jarendra is 
passionate about solving some 
of the most difficult problems 
facing cities within the context 

of rapid urbanisation, climate change, technology disruption 
and socio-economic changes. He works at the intersection of 
planning, engineering and business advisory across numerous 
sectors including, aviation, ports and marine, transit, and urban 
development. He has been involved in and led projects that 
include the Durban Aerotropolis Master Plan (which represents 
R1 trillion in gross capital formation), the Go!Durban Rapid 
Public Transport Network design and detailed feasibility study, 
the City of Almaty Master Plan, and the Social and Economic 
Impact of the Gautrain. Jarendra is a seasoned chef, technology 
enthusiast and eternal optimist.

Meet the  
SAICE Transport Division Committee
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Robin Chetty Pr Eng, FSAICE
Chairperson 2016 to 2017, 
liaison portfolio
Robin is the Deputy Head: Strategic 
Transport Planning, substantive 
post – Senior Manager: Public 
Transport Planning for the eThek-
wini Transport Authority. He holds 
a BTech (Eng) (Civil), BSc (Eng) 
equivalent, Post Graduate Diploma 

in Engineering, MBA (Cum Laude) and BTh (Hons). Robin has 
extensive knowledge in municipal engineering, project manage-
ment, transport and public transport planning, traffic engineering, 
transport legislation and policy and management. He was instru-
mental in planning eThekwini’s wall-to-wall public transport plan, 
now known as Go!Durban. Robin is also a pastor and has pastored 
a church in Westville, Durban since 2013. He loves sport, reading, 
and exercising with his girlfriend (his wife Lisha).

Madeleen Engelbrecht Pr Eng, FSAICE
Former chairperson 2014 to 2015
Madeleen is a transport engineer with 
more than 30 years’ experience in the 
consulting engineering industry, spe-
cialising in traffic engineering, land-
use and transport integration, and 
transport master planning. She has 
completed numerous projects in the 
city planning, transport, and property 

sectors, with a specific focus on sustainable solutions. Projects range 
from traffic signal system design and optimisation, to parking con-
cepts, roads planning and intersection design, traffic impact studies, 
development master planning as well as multi-modal transport 
assessments. Madeleen holds a BEng and BEng (Hons) Transport and 
has been a committee member of the SAICE Transport Division since 
2009. She enjoys travelling, hiking, tasting wine and Toastmasters.

Victor de Abreu Pr Eng, FSAICE
Courses portfolio
Victor is the Functional General 
Manager: Planning and Traffic 
Engineering at SMEC South Africa. 
He holds the following qualifica-
tions: MSc, GDE, BSc, (all from the 
University of the Witwatersrand), 
Pr Eng and FSAICE. Victor has over 
33 years’ experience in the traffic 

and transport planning field. He has worked for both the private 
and public sectors (at municipal and provincial level) in South 
Africa and practiced in the United Kingdom and South Africa 
as a consultant. Although his main field of expertise is transport 
planning and traffic engineering, he has operated in environ-
ments with an infrastructure focus particularly related to roads 
and stormwater management and design. Rail, event planning, 
and the effect of the Fourth Industrial Revolution on transport 
are other speciality areas that Victor has a particular interest 
in. Victor is a father to triplet sons and a daughter. Engineering 
leaves little time for hobbies, however, he is an avid cyclist who 
enjoys reading, the great outdoors  and watching sport when 

spare time permits. Spirituality is important to Victor as it is 
where he often finds meaning to the complex world we live in.

Avi Menon CEng, Pr Pln
Young members portfolio
Avi is the Co-Founder and Director of 
Koleko. He holds a Masters in Town 
and Regional Planning, Masters in 
Civil Engineering (Transport) and 
a Bachelors in Civil Engineering. 
He is professionally registered both 
as a chartered engineer and a town 
planner, has served on the SAICE 

Executive Board and currently serves on SAICE Council. Over the 
past 17 years, Avi has successfully completed projects in over six 
African countries, India, the USA and the Netherlands. He has 
managed projects through the policy, masterplan, pre-feasibility, 
feasibility, design and construction phases. He is passionate about 
developing young professionals as well as programming and tech-
nology which has led him to build several Artificial Intelligence 
applications that improve transportation engineering. Avi loves 
reading and spending time with family.

Erin Da Silva
Student outreach/young 
members portfolio
Erin is a Junior Civil Engineer, Urban 
Solutions at Hatch. She holds a BEng 
(Civil) and a Professional Master 
of Town and Regional Planning. 
Erin works at the confluence of civil 
engineering and urban planning to 
improve cities and city regions. Her 

work focuses on the efficiency and sustainability of these areas 
by considering the impacts and alterations required to transform 
these regions, concerning transport systems, land use, climate 
change, socio-economic and demographic needs, and technology. 
Erin has three years’ work experience within road and stormwater 
design, active mobility planning, transit-oriented development, and 
socio-economic impact modelling. Erin is an avid sportswoman and 
adventure seeker. She holds colours in various sports, has summited 
Mount Kilimanjaro and jumped out/off of various objects, plunging 
into the unknown!

Yolan Pillay Pr Eng
Membership and awards portfolios
Yolan is the Function Manager: 
Planning and Traffic Engineering 
for SMEC South Africa and holds a 
BSc Engineering (Civil). Yolan has 
over 14 years’ engineering experi-
ence in the transport sector, which 
spans planning, management, design 
and implementation of a variety of 

transport-related projects in both the private and public sectors. 
Yolan specialises in traffic engineering and transportation plan-
ning with a strong focus on strategic transport projects. His pas-
sion for the engineering industry has seen him actively involved in 
the development of initiatives for young professionals. Yolan has a 



56 September 2021 Civil Engineering

passion for travelling and experiencing different countries, cultures 
and people. He is actively involved in teaching maths and science 
to the underprivileged and continues to stay fit and connected with 
people through regular outdoor sports and events.

Lethu Dlanjwa Pr Tech
Student outreach portfolio
Lethu is a project manager at 
SANRAL. He holds a BTech 
Transportation Engineering, BSc Hons 
Applied Science Transport Planning, 
and is currently studying towards an 
MEng Transport Studies. Lethu is a 
professional registered technologist 
with fifteen years’ experience in the 

civil design of roads, stormwater, sewer reticulation, site supervision, 
and project management. His key experience includes 11 years in 
planning and design of roads and stormwater drainage systems, 
geometric design for urban and rural roads and measurement 
of site operations and processing of payment certificates. Lethu 
joined SANRAL’s Northern Region team in October 2017 as a 
project manager, which entails management of numerous projects 
ranging from planning, rejuvenations, upgrading, improvement, 
and rehabilitations. This role also includes reviewing of geometric 
designs on the SANRAL Northern Region National Road Network, 
comprising Gauteng, North West, Mpumalanga, and Limpopo. In his 
free time Lethu enjoys sports including soccer, rugby, cricket.

Ronald Pillay Pr Eng
Ronald is the Chief Engineer for the 
eThekwini Transport Authority. 
His qualifications are: BSc Eng 
(Hons) (Civil) and Pr Eng. Ronald 
has more than 12 years’ experience, 
specialising in public transport 
planning, PT demand, service and 
infrastructure planning. He enjoys 
playing music and writing songs.

Johan Brink Pr Eng
Johan is a key member representing 
the division on all division activities 
in the Western Cape. He is a tech-
nical director and transport engineer 
at ITS Global and holds Pr Eng and 
MEng qualifications. Johan started 
his career in the consulting industry 
and today has more than 20 years’ 
experience in transport engineering 

and planning. His experience ranges from traffic impact assess-
ments to large-scale metropolitan transport network planning 
and national road safety strategies. He also worked on a number 
of international projects ranging from Nigeria to Portland, USA. 
He also has experience in many other transport areas including 
pedestrian movement and cycle facilities, rail and air transport, 
development charge policies and road safety, among others. Johan 
loves to hike, run and cycle in the outdoors, and to be in nature. 
Thereafter, to cook (or braai) and appreciate some good wine with 
friends completes a perfect day.

Sabata Malope
Student outreach portfolio
Sabata is Associate: Transportation 
and Construction at Nyeleti 
Consulting. He holds a BTech Eng 
(Civil) and specialises in transporta-
tion and road infrastructure. He is 
currently enrolled for a Masters of 
Engineering in Transport Studies at 
the University of Cape Town. Sabata 

has successfully managed a variety of projects and has been re-
sponsible for all relevant aspects, including project management, 
design, contract documentation and procurement, site and head 
office supervision, budgeting, and cost control. He has also been 
involved with various transportation studies and has worked as 
resident engineer on major water, road, and structural projects. 
He has 10 years of experience ranging from national to municipal 
road infrastructure, including public transport, and assists in 
conducting pavement visual assessment and stormwater designs. 
Sabata enjoys camping, photography and playing indoor soccer.

Retshepile ‘Tshepi’ Khabo
Social media portfolio
Tshepi is a Planning and Design 
Engineer for Lotshephe Development 
Engineers. She holds a BSc in Civil 
Engineering and has 10 years’ 
experience in the civil engineering 
industry, most of which has been 
as a geometric designer for roads 
and railways. Her current position 

involves project planning and the design of roads, sewer, storm-
water, and water supply. Tshepi’s hobbies involve photography 
and writing poetry, and her favourite thing to do is spend time 
with her son. She is passionate about community improvement, 
and recently started a Facebook page where she provides CV 
writing assistance to young people without access to computers, 
where she thoroughly enjoys meeting many great people.

Debbie Besseling
Debbie is the technical divisions 
administrator for a number of SAICE 
divisions. She has extensive experience 
in the field of public relations, media, 
communications, and publishing, spe-
cialising in the more technical fields 
of engineering and mining. She works 
on numerous portfolios for the SAICE 
Transport Division, including events 

management and general administration. Debbie has successfully 
run various events for the division, ranging from online lectures to 
the Chairman’s Award luncheons and Kwazulu-Natal and Western 
Cape luncheons. On a personal note, she enjoys spending time in 
nature, gardening, reading and writing profiles and articles. 

REFERENCE
1 https://www.smartinsights.com/digital-marketing-strategy/

online-value-proposition/start-with-why-creating-a-value-
proposition-with-the-golden-circle-model

https://www.smartinsights.com/digital-marketing-strategy/online-value-proposition/start-with-why-creating-a-value-proposition-with-the-golden-circle-model
https://www.smartinsights.com/digital-marketing-strategy/online-value-proposition/start-with-why-creating-a-value-proposition-with-the-golden-circle-model
https://www.smartinsights.com/digital-marketing-strategy/online-value-proposition/start-with-why-creating-a-value-proposition-with-the-golden-circle-model
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SAICE Connect is a platform where 
recruiters can engage with poten-
tial employees seeking new job 

opportunities. In the same platform, pro-
fessionals can register to either become 
mentors or seek mentorship from highly 
experienced members.

The SAICE Connect platform leverages 
digital technologies to address some of the 
complex challenges currently confronting 
society, the most significant of these 
being unemployment. As unemployment 
increases, we must implement innovative 
ways of addressing this challenge.

The platform was created in the 
wake of the Covid-19 pandemic which 
resulted in job losses, downscaling, as 
well as disconnection among workers 
because of remote working conditions. 
Members who lost their jobs because of 
the pandemic can register their details on 
the platform which recruiters can use to 
identify potential candidates.

The platform is designed to assist 
engineers, technicians, and technologists 
to advance their careers.

WHAT COMPRISES THE SAICE 
CONNECT PLATFORM?

Members seeking employment
Recruiters looking for candidates can 
identify and select candidates from the 
SAICE Connect database. Small business 
subsidiaries or independent entrepreneurs 
can register in order to partner with stra-
tegic entities for big projects and tenders. 
Independent contractors can also register 
with SAICE Connect. Unemployed gradu-
ates and professionals can register their 
details on the platform and indicate if they 
are seeking part-time or fulltime work so 
that they can be contacted by employers 
for career opportunities.

When individuals seeking employ-
ment opportunities have registered their 
profiles, they will be available for use by 
recruiters upon the candidates’ approval. 
Employees are also able to indicate which 
kind of space they would prefer to work in 
according to their qualifications. As more 
professionals register on the platform, 
opportunities with a wider pool of indi-
viduals and entities will become possible.

Members looking for 
mentorship opportunities
SAICE Connect mentorship support is 
organised to help mentees navigate work 
environments through the creation of 
enabling conditions to connect with men-
tors. Mentors are able to share resources, 
experience, and skills with mentees and 
expand the mentees’ networks as they con-
nect and collaborate. Mentees can also be 
assisted with their career and professional 
development. Through the mentorship 
process, members can learn how to deal 
with conflict resolution in their working 
environments as well as how to excel and 
advance their professional development.

The mentees are students and 
graduates, usually with less than 10 years’ 
working experience, and mentors are 
engineering professionals with seasoned 
work experience. One of the important 

outcomes of the mentorship offered by 
SAICE is for mentees to pay it forward by 
becoming mentors to young professionals 
later in their careers. This is a vital way 
of making the platform sustainable. 
Registered mentors should have an 
interest in uplifting young professionals, 
have good listening skills, and be willing 
to dedicate time to their mentee/s.

Flexibility as a result of the Covid-19 
pandemic has allowed for meetings 
between the two parties to be held 
physically or virtually, one-on-one or 
as a group, depending on their prefer-
ences. Mentorship connection creates an 
opportunity for both parties to build a 
working and supportive community that 
advances the civil engineering profession. 
The mentor ploughs into the community 
by giving time to mentees and, in addition, 
mentors who have been in the industry for 
some time can connect their mentees with 
related employment opportunities or other 
developmental avenues.

Through mentorship interactions 
from SAICE Connect, members can gain 
invaluable skills including communica-
tion, collaboration, and critical thinking 
which are honed by their involvement in 
interactions with the mentor.

FREE TO USE
SAICE Connect is available at no cost to 
all SAICE members. The purpose of this 
initiative is to ensure that members have 
access to available employment opportu-
nities and to give professionals an avenue 
to utilise the added value and benefit of 
being an active member. 

SAICE Connect: supporting the creation of 
employment and mentorship opportunities
An association that prioritises members’ professional development requires new, progressive strategies to 
support career progression and expansion. This is the purpose of SAICE Connect, a platform that connects 
SAICE members who are looking for new ways of growing their network, or actively seeking employment and 
mentorship opportunities.

For more information or to sign up visit  
saice.org.za/saice-connect

Connect

https://saice.org.za/saice-connect
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This was the first online roadshow the YMP has hosted since 
the start of the Covid-19 pandemic and was organised by 
SAICE YMP member Jimen Reddy, SAICE Career Guidance 

Officer Fridah Mahlangu, SAICE YMP Chair Michael Mhlanga, 
SAICE YMP Vice Chair Tsebo Koena, and SAICE UJ Student 
Chapter Chair Nikeshnee Padiachey.

The roadshow was aimed at all civil engineering students 
currently attending Stellenbosch University, Cape Peninsula 
University of Technology, University of Cape Town, University of 
the Witwatersrand, University of Johannesburg (APK and DFC 
campuses), Vaal University of Technology, Durban University 
of Technology (Indumiso Campus), Central University of 
Technology, Mangosuthu University of Technology, University 
of KwaZulu-Natal, Walter Sisulu University (Ibika and College 
Street campuses), Nelson Mandela University, University of 
Pretoria, Tshwane University of Technology and UNISA.

STUDENT-CENTRIC PLANNING
The programme featured a number of important topics, in-
cluding furthering your education, early career experiences and 
ECSA registration.

To ensure ease of participation and to accommodate all stu-
dents, the SAICE YMP reached out to all SAICE student chapters 
requesting suggestions for the best time to hold the event. The 

majority of responses indicated that July would be most suitable to 
avoid exams and tests. The roadshow was also scheduled to take 
place in the evening so as not to interfere with students’ studies.

Furthermore, the roadshow was hosted on Blackboard, a 
learning management system that is zero-rated for data on all 
major networks and allowed the students to attend at no cost.

STATS, FEEDBACK AND NUMBER OF PARTICIPANTS
18 SAICE student chapters from the various universities were in-
vited and 211 students registered for the roadshow. Unfortunately, 
only 110 (or 52%) of the students who registered attended.

Further statistics from the registration data are extrapolated 
in Figures 1 to 4.

CONCLUSION
The roadshow aimed to inspire students to focus on their studies 
through the difficulties of the pandemic. It was noted during the 
roadshow that Covid-19 has significantly discouraged students 
from the job market due to the current high rate of unemploy-
ment. It was the YMP’s goal to showcase SAICE to the students 
as their professional home, regardless of the difficult times. The 
YMP plans to hold further roadshows for students in the future.

The roadshow can be viewed on the SAICE YMP’s YouTube 
channel here: https://bit.ly/3EGMdXB 

SAICE Young Members Roadshow
The SAICE Young Members Roadshow was held online on Friday 23 July 2021 via Blackboard. The roadshow 
provides an opportunity for the SAICE Young Members Panel (YMP) to reach out to university students and assist 
them in achieving their civil engineering goals.

Figure 1 how registrants heard about the roadshow

Friend (5%)
Facebook (3%)

Twitter (1%)

Email (39%)

WhatsApp (29%)

Instagram (4%)

LinkedIn (19%)

Figure 2 registrants’ year of study

First (19%)

Second (14%)

Third (23%)

Final (25%)

Postgraduate (19%)

Figure 3 the number of registrants who are also sAiCe members

Yes (67%)

No (33%)

Figure 4 Breakdown of the universities attended by the registrants

University of Johannesburg (15%)

University of Stellenbosch (10%)
Durban University of Technology (2%)

Cape Peninsula University 
of Technology (16%)

Mangosuthu University 
of Technology (1%)

University of Cape Town (6%)

Central University of 
Technology (10%)

Walter Sisulu University (2%)
University of the Witwatersrand (9%)

University of KwaZulu-Natal (10%)

University of Pretoria (1%)

UNISA (8%)

South West Gauteng College (1%)
Tshwane University of Technology (6%)

Nelson Mandela Metropolitan University (1%)
SHEngineers (1%)

N/A (1%)

https://bit.ly/3EGMdXB
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On 22 August 2021 Professor Philip Savage turned 100 years 
old. Philip qualified in civil engineering in 1943 and started 
work with the then Transvaal Road Department. He claims 

to have been a “padmaaker” ever since. Work with consultants and 
road contractors earned him experience in road building technology, 
with emphasis on earthworks construction and geomechanics. He 

was offered and accepted a professorship in geomatics and road 
construction at the University of Pretoria in 1970 and is still associ-
ated with them as an Emeritus Professor. After retiring in 1986 he 
presented lectures and courses in compaction and soil stabilisation 
for the South African Road Federation and other organisations and 
acted a specialist consultant in this field. 

The sixth annual SAICE Women in 
Hard Hats event took place on 12 
August 2021, addressing several of 

the challenges facing women in the sector. 
Hosted by the SAICE Johannesburg 
Branch, SAICE Young Members Panel 
(YMP) and SAICE National Office, the 
event aimed to celebrate women in the 
sector and focus on opportunities, entre-
preneurship and new developments.

The dynamic keynote speaker at the 
event was Tasneem Motara, MEC for the 
Gauteng Department of Infrastructure 
Development and Property Management. 
She provided an overview of the civil 
engineering sector from a local govern-
ment perspective, which she said remains 
largely male-dominated in terms of in-
ternal human resources and contractors. 
“I believe there are competing priorities 
which divide our attention, and so it is 
key for women to be supported in their 
career journey. We also need to keep put-
ting pressure on that glass ceiling, which 
sometimes feels like it is made of concrete. 
We have to create the industry which we 
as young women wish to inherit,” she said.

The other speakers included SAICE 
YMP Chairperson Michael Mhlanga, 

SAICE Johannesburg Branch Chairperson 
Zeenat Ghoor, and SAICE President 
Vishal Krishandutt. Mhlanga coined the 
acronym JMPDR (jobs, mentorship, pro-
fessional development and registration) 
to highlight the key issues faced by young 
engineers in the industry. Ghoor pre-
sented on the good, the bad and the ugly 
of starting your own business as a female 
entrepreneur, and Krishandutt closed 
off the event by tackling the slow pace of 
gender inclusivity and transformation in 
our industry.

“Gender inclusivity is not only about 
being accepted; it’s about being respected. 

We are seeing a slow pace of gender 
inclusivity transformation in our profes-
sion, and we must focus our efforts on 
attracting and retaining women,” said 
Krishandutt.

To break away from the typical 
webinar format, guests were treated to a 
live performance by a talented band led 
by female vocalist Jodi Fredericks. The 
performance was streamed from Selective 
Live, an events venue in Cape Town. Over 
150 guests joined the virtual seminar and 
despite the Covid-19 restrictions prohib-
iting an in-person event, Women in Hard 
Hats 2021 was a great success. 

Breaking the concrete ceiling –  
6th annual Women in Hard Hats seminar
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Course Name Course Dates location CPD Accreditation No Course Presenter Contact

Admission and Assessment for the 
SAICE Presidents List of Amicable 
Settlement Facilitators

13 October 2021 Midrand
1 ECSA

Hubert Thompson 
Theunis van Zyl 
Jeff Pipe

Register: store.saice.
org.za/courses

dawn@saice.org.za21 October 2021 Durban

Adjudication and Arbitration: How to 
deal with Challenges to Jurisdiction

12 October 2021 Midrand
SAICEcon21/02927/24
1 ECSA

Hubert Thompson

Register: store.saice.
org.za/courses

cheryl-lee@saice.org.za

19 October 2021 Cape Town
SACPCMP/CPD/18/009 
5 Hours (SACPCMP)

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

6 October 2021 Midrand SAICEcon19/02450/22
1 ECSA
SACPCMP/CPD/19/017
6 Hours (SACPCMP)

Benti Czanik
5 November 2021 Pietermaritzburg

Practical Geometric Design 22–26 November 2021 Midrand
SAICEtr19/02561/22
5 ECSA

Tom Mckune

Leadership and Project Management 
in Engineering

In-house on request
SAICEbus19/02507/22
2 ECSA

David Ramsay

The Legal Process dealing with 
Construction Disputes

9–10 November 2021 Midrand

SAICEcon19/02517/22
2 ECSA
SACPCMP/CPD/15/010/RV
12 hours (SACPCMP)

Hubert Thompson

Legal Liability Occupational Health and 
Safety Act (OHSA)

4 October 2021 Polokwane
SAICEcon20/02617/23
1 ECSA

Cecil Townsend Naude

Construction Regulations from a Legal 
Perspective

5–6 October 2020 Polokwane
SAICEcon20/02618/23
2 ECSA

Cecil Townsend Naude

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

7–8 October 2021 Polokwane
SAICEcon21/02922/24
2 ECSA

Cecil Townsend Naude

SAICE Training Calendar 2021 (Webinars)
NEC3 Project Management 
Accreditation Programme

26–29 October 2021 Online
SAICEEL21/02795/24 
4 ECSA

Mile Sofijanic 
Andrew Baird 
Mahdi Goodarzi

Register: store.saice.
org.za/webinars 

cheryl-lee@saice.org.za
SAICE Suite of General Conditions of 
Contract for Construction Works: GCC, 
SGCC and GCCSF 2015–2018

24–26 November 2021 Online
SAICEEL20/02694/23
2.5 ECSA

Benti Czanik

SAICE / Candidate Academy 2021
Getting Acquainted with Basic Contract 
Administration and Quality Control 15-16 November 2021 Online

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

Theuns Eloff

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

lizelle@saicepdp.org

Getting Acquainted with being a 
Resident Engineer 8–9 November 2021 Online SAICEEL21/02958/24

Credits: 2 ECSA Jan Bierman

Getting Acquainted with 
Geosynthetics in Soil Reinforcement 4–5 October 2021 Online SAICEEL20/02759/23 

Credits: 2 ECSA Edoardo Zannoni

Getting Acquainted with Planning, 
Scheduling and Programming for 
Construction Projects

12–13 October 2021 Online

SAICEcon20/02673/23 
Credits: 2 ECSA
SACPCMP/CPD/21/005 
Credits: 12 hours 

Theuns Eloff

Getting Acquainted with Sewer Design 1–2 November 2021 Online CESA-1577-04/2022 
Credits: 2 ECSA Andrew Brodie

Getting Acquainted with Basic 
Stormwater Design 25–26 October 2021 Online SAICEEL21/02898/24

Credits: 2 ECSA Andrew Brodie

Getting Acquainted with Water 
Resource Management 17–18 November 2021 Online SAICEEL20/02755/23 

Credits: 2 ECSA Stephen Mallory

Road to Registration for Candidate 
Engineers, Technologists and 
Technicians

21 October 2021 Online N/A Allyson Lawless 
Stewart Gibson 
Phathi Masimirembwa24 November 2021 Online N/A 

Road to Registration for Mature 
Engineers, Technicians & Technologists 11 November 2021 Online N/A Stewart Gibson 

Phathi Masimirembwa

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

7 October 2021 Online TBC SACPCMP Jeff Pipe

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

Register online: www.saice.org.za

SAICE Training Calendar 2021 (Face-to-Face)
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EASTERN CAPE DIVISION
Tel: +27 41 486 1043
Email: IanN@sizabantu.com
Contact: Ian Nortier
Address: ERF 4093, Butterfield Crescent, 
Fairview, Port Elizabeth

EXPORT DIVISION
Tel: +27 10 020 7858
Email: ShaunS@sizabantu.com
Contact: Shaun Saraiva
Address: 61 Hugo Street, Krugersdorp 
North, 1739, Gauteng, South Africa

FREE STATE DIVISION
Tel: +27 51 434 2226
Email: TommyM@sizabantu.com
Contact: Tommy Martin
Address: 26 Enterprise Street, Hamilton, 
Bloemfontein, 9301

GAUTENG DIVISION
Tel: +27 10 072 0130
Email: SeanH@sizabantu.com
Contact: Sean Harmse, Pieter van 
Schalkwyk, Riaan Jooste
Address: 48 Lochner Str Mnandi 
Centurion

KWAZULU NATAL DIVISION
Tel: +27 31 7929500
Email: DennisN@sizabantu.com
Contact: Dennis Naidoo, Sagren Naidoo
Address: 20 Umdoni Crescent,  
Mahogany Ridge Park, Pinetown, 3610

LIMPOPO DIVISION
Tel: +27 15 293 1527
Email: RandallJ@sizabantu.com
Contact: Chymie Naidoo, Randall Jooste
Address: 13 Tin Street, Laboria,   
Polokwane

MPUMALANGA DIVISION
Tel: +27 13 755 2707/8
Email: LeonS@sizabantu.com
Contact: Leon Steinbrucker
Address: 20 Van Bergen Street, 
Nelspruit, 1201

NORTH WEST DIVISION
Tel: +27 18 462 5564
Email: MichaelN@sizabantu.com
Contact: Michael Nortier
Address: Reebokfontein West, Ext 19 
District Road, Klerksdorp

WESTERN CAPE DIVISION
Tel: +27 21 905 9740 / +27 82 574 6329
Email: TrevorL@sizabantu.com
Email: abue@sizabantu.com
Contact: Trevor Lombard, Abu Eksteen
Address: 44 Range Road Blackheath, 
Cape Town

FIND A DIVISION NEAR YOU ...

W W W . S I Z A B A N T U . C O M
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