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The state of municipalities – understanding
localisation in the procurement of services
INTRODUCTION
Municipalities are important state organs
which serve the role of an implementing
agent for government’s developmental
plans. Being the local component of the
three spheres of government (national,
provincial and local) municipalities are
closer to communities and are closely associated with service delivery. The health
of each municipality is therefore a matter
of grave importance to government.
Hence, localisation in the procurement
of goods and services is a matter which
should be clearly articulated by government, as communities and local business
forums understand it differently to what
is being communicated by National
Treasury. According to National Treasury,
localisation of goods and services means
that a required good or service in a
particular municipality can be procured
from a South African-owned company
regardless of which part of the country
the company originates from or where it
is based. However, the company may be
required to have a local footprint in the
municipality concerned. In other words,
the company does not have to be based
within the boundaries of the local municipality to qualify for localisation, save for
achieving local footprint requirements.
Many incidents of business forums
disrupting work sites based on the
perceived lack of localisation of projects
have been widely reported. Clear policy
articulation and guidance by government
are needed to address these challenges.

PROCUREMENT
With the economy in a delicate state
due to Covid-19, procurement of goods
and services as provided for in the
Constitution (Section 217), PFMA
(Section 38 (a)(iii)) and MFMA (Section
65 (2)(i)), is supposed to be a water-tight
process following a structured way of
legally securing the best qualified service
providers for the required goods and
services in any state organ. This is to be
done adhering to a well-known process
which is fair, equitable, transparent,
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competitive and cost-effective. However,
such a preferred process is not always
followed. I recently read a story where a
local business forum based in a particular
municipality demanded answers from
their Municipal Manager on why security
services contracts were awarded to
companies coming from outside their
local municipality while there is capacity
from security companies within the local
municipality. This leads to the question of
the general understanding of localisation
across the country by various local business forums and communities. In another
incident a local company which tendered
for an access road construction project,
but lost in the bidding process, insisted
at gunpoint to the winning bidder that
his company’s construction machinery
should be hired by the winning bidder
because his company is more local (located within a 3 km radius from the work
site) compared to the winning bidder
whose company offices are about 20 km
from the work site. These problems are
prevalent across the country, and people’s
lives are in danger while others have been
lost through a clear misunderstanding of
what localisation is.

APPOINTMENT OF NON-TECHNICAL
PEOPLE IN TECHNICAL POSITIONS
In addition to the misunderstanding
around localisation, some municipalities
have appointed non-technical people to
head technical departments. This carries a
huge risk of misinterpreting the mandates
of these departments, i.e. to plan and
deliver high-quality services that are in line
with the prescripts of the law. It is therefore
understandable that regulatory bodies like
the Engineering Council of South Africa
(ECSA) are advocating that only ECSAregistered professionals be appointed in
certain technical positions in municipalities. This is to ensure that competent
people are appointed in these positions and
are equal to the task of delivering highquality engineering services. This cannot
be achieved unless people with the right
skills are appointed in these positions.

As articulated by President Ramaphosa
during his recent parliamentary speech
(15 October), competent people will
ensure that every rand of public expenditure in our country is spent productively
to provide infrastructure, goods and
services to the nation cost-effectively.
These actions are needed to support the
macroeconomic framework, and balances
the need to restore fiscal sustainability in
these tough economic times.
The anticipated District Development
Model will perhaps bring about the
required realignment and ensure that
competent people and ECSA-registered
professionals are appointed in key strategic technical positions in municipalities.

IN CLOSING
With 2.2 million people having lost their
jobs in Q2-2020, according to Stats SA, the
country has to be even more prudent with
its limited financial resources. The need
for effective and efficient coordination
and integration of the various spheres of
government is at an all-time high.
The localisation ideology is a noble
strategy aimed at addressing inequality.
What is required is for it to be understood
by all and implemented effectively to
ensure inclusivity to the intended scale and
success needed to deal with the intractable
challenges and problems facing the nation.
Policy articulation of what localisation is, accompanied
by effective communication by government
and buy-in from all
stakeholders, is a longoverdue matter.
Fana Marutla
SAICE President 2020
fmarutla@gibb.co.za
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As a joint venture M&D Construction Group
and Efficient Trotech are constructing two
new double-walled catch-pot tanks at Total
South Africa’s state-of-the-art fuel depot in
Alrode, Gauteng. With safety being a very
high priority, a novel construction technique
was implemented to prevent the flight of
welding sparks close to existing fuel tanks.
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	The construction by M&D Construction and Efficient Trotech of two new double-walled catchpot fuel tanks under way at Total South Africa’s fuel depot in Alrode, Gauteng
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Embracing diversity and
inclusivity in the workplace
For this month’s contribution SAICE’s CEO, Vishaal Lutchman, has joined forces with Innocentia Mahlangu and
Nthabeleng Lentsoane to produce this thought-provoking article on an important topic.
OVERVIEW
The South African Institution of Civil
Engineering (SAICE) supports the notion
that diverse and inclusive work environments will foster plurality of thoughts
and perspectives, allowing for innovative
solutions. Our industry is unique in that
the projects we embark on have a direct
impact on the communities we serve. A
diverse and inclusive civil engineering
industry will therefore allow us to unlock
the innovative potential to contribute
in a meaningful way towards society’s
advancement. Fostering an innovative
workspace will assist with progressing
Sustainable Development Goal #9
(SDG#9), for example. It is therefore imperative that organisations work towards
leveraging diversity at every level and
cultivating an inclusive work environment
for all. Diversity and inclusivity in the
workplace necessitate that we embrace
all participants, regardless of gender,
ethnicity, race, sexual
orientation, disability and way of
thinking. This
article explores
some of the
considerations for
fostering diverse
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and inclusive environments, to create
awareness within the profession. Each of
us has the choice to embrace the richness
that our South African diversity brings
to all aspects of our social wellbeing, and
with “will” we can support our Economic
Reconstruction and Recovery Plan (ERRP)
with meaning.
To fully embrace the value of diversity,
we need to reflect on individual, team and
organisational dynamics that may prevent
changed thinking. One such phenomenon
is unconscious bias. Unconscious bias refers to unconscious forms of discrimination and stereotyping based on a person’s
gender, ethnicity, race, age, culture, sexual
orientation, disability, and so on. When
thinking of unconscious bias, we should
acknowledge that as human beings we are
all in some way biased. This subjectivity
can both be a source of concern and
comfort in the awareness that we do not
exhibit such biases deliberately. In a sense,
it would be fair to say that subjectivity to
some extent is part of the way that we as
human beings are wired.
In many cases unconscious bias
seems harmless, with no real impact
on the next person. However, when we
have biases that lead to discrimination
and harm to another, the impact can
be extremely severe and damaging. It
is not clear which is more pernicious –
conscious or unconscious
biases – as these each have
damaging effects in their own
right, giving the same outcome of injustice and unfairness towards another.
The subconscious mind
is a busy place, and this is
where the root
of unconscious

bias is manufactured. Theory seems to
indicate that unconscious bias comes from
the subconscious processing of information that we receive in the context of our
frames of reference and life experiences,
and thus our views are formed thereon.

SENIOR MANAGERS AND WORKPLACE
SUPERVISORS CAN LEAD IN EMBRACING
DIVERSITY AND INCLUSIVITY
Conscious and unconscious bias is
one of the components that leads to a
lack of diversity and inclusivity in the
workplace. This issue on its own is a large
and complex one, as it has multiple constructs at different levels. Some of these
complexities include but are not limited
to geographic and regional politics,
denial or acceptance of climate change,
social injustice, and radical economic
transformation. The above factors all
have differing views and interpretations
which can drive the manufacturing of
biases in the subconscious mind, causing
much dissonance.
Senior management who merely
demonstrates support for diversity and
inclusivity does not confirm sincerity
and authenticity. True transformation
begins with the culture of the organisation. The organisational leaders who
drive the importance of diversity must be
equipped with the appropriate avenues
and necessary sensitivities to do so in
an effective manner that drives true and
lasting appreciation and value to the business. Senior management can only truly
demonstrate that diversity and inclusion
are being embraced if the organisation,
including shareholders, has regard for
diversity and inclusion. Managers and
supervisors need to be transformed in
their thinking, in both their conscious
October 2020 Civil Engineering

and subconscious minds. This transformation can be achieved through study,
changing habits, language, behaviours,
and being conscious in the manner in
which one communicates. The process of
change can be hugely stressful, as it takes
a conscious effort to unlearn and discard
biases, but this process is essential in
furthering discussions on the successful
implementation of the ERRP.

HOW CAN LEADERS PRACTICALLY
EMBRACE DIVERSITY AND INCLUSION
IN THEIR LEADERSHIP STYLE?
Once a leader has developed an appreciation and awareness of the concept,
it becomes easier to give effect in one’s
leadership style. The components of
successful cultivation of a diverse work
culture include but are not limited to:
QQ A full and uncompromising appreciation of and compliance with
prevailing legislation. As it may apply
to many businesses, we have for far
too long engineered our way out of
compliance with and respect for the
spirit of the legislation. In addition, we
must respect the specific needs of the
geographies within which we provide
services.
QQ Encouragement of cultural and religious forms of expressions.
QQ Unrestricted sharing of knowledge,
mentoring and exposure to concepts
and opportunities to all team members
fairly and transparently. This willingness to integrate gives room for teams
to grow and empowers employees to
place value on their voice through
freedom of expression.
QQ Effective conflict resolution strategies
that utilise high emotional intelligence
and empathy, thereby ensuring that
differing views are embraced and that
a safe communication environment is
encouraged. This is especially critical
during uncertain times such as those
we are experiencing currently.
QQ Leadership that values and builds
workplace relationships at an
individual level. The awareness that
all team members are unique, and
relating to them accordingly, are
essential to authentically embrace
diversity. Leaders are required to drive
diversity and inclusivity boldly and not
to make decisions driven by fear.
QQ Building and maintaining trust. This
is perhaps the most important element
Civil Engineering October 2020
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to successfully build diverse workplaces. Trust ensures that decisions are
not taken with the guise of protocols
and processes. Integrity is formed and
becomes the norm through transparency and consistency in belief systems
and behaviour.
QQ Studying and growing knowledge of
interpersonal skills and emotional
intelligence.

HOW CAN ORGANISATIONS
COLLABORATE ACROSS ENGINEERING
DISCIPLINES TO ADVOCATE FOR
INCREASED LEVELS OF DIVERSITY
AMONG PROFESSIONALS?
Diversity and inclusion are real concepts
that have and will define organisational
successes or failures. It will become
increasingly critical going forward that
organisational sustainability will depend
on their ability to embrace diversity. The
global Covid-19 pandemic has exposed
many institutions and leaders in positions
of power by laying bare their shortcomings
in this respect. As a result, leaders are likely
to find themselves in positions of denial
or acceptance dilemmas as these relate
to their effective leadership capability.
The consequences of these shortcomings
indeed threaten the future of successful
leadership and longevity in business, but
some steps can be taken to avert these
inevitable negative occurrences, namely:
QQ Accepting that individuals do not
necessarily have all the answers by
themselves, and seeing the power in
collective problem-solving. South
Africa has one of the greatest levels of
diversity, making us resilient people
with the ability to use the opportunities presented by diverse workplaces to
strengthen the built environment and
business at large.

QQ Becoming actively engaged with SAICE

as individuals and as corporates, i.e.
getting involved with initiatives and
activities that bring value into the
business by advancing the diversity
and inclusivity agenda. Building such
relationships is especially beneficial as
it mitigates the risk of blind spots that
can make organisations vulnerable
during uncertain times.
QQ Exercising collective courage in
coming together as engineering firms
and contractors, which is essential in
building a united front with aligned
aims. When the industry wins as a
collective, we will inevitably see individual wins as well.
QQ Integrating the concept of diversity
and inclusivity vertically and horizontally in the organisation’s sphere of
influence and operations.

IN CONCLUSION
Now more than ever, organisations
should look to incorporate diversity and
inclusion as part of their core business
strategy. Diversity and inclusion need
to be intentional and should go beyond
fulfilling quotas. Real change requires a
plan, leadership commitment, execution
and consistent evaluation of outcomes. In
addition, the industry requires leaders and
businesses to remain a collective, engage
more, ask for support, and collaborate with
voluntary associations such as SAICE,
CESA and others. Reach out to SAICE’s
Diversity and Inclusivity Committee,
or email diversity@saice.org.za with
any input, questions or suggestions you
may have.
Vishaal Lutchman Pr Eng, PMP
vishaal@saice.org.za
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Innovation places fuel tank construction
programme in the fast lane
M&D Construction Group and Efficient
Trotech, two significant participants in
the energy infrastructure market, are constructing two new double-walled catchpot tanks at Total South Africa’s state-ofthe-art fuel depot in Alrode, Gauteng.
The joint venture is working alongside
Kantey & Templer, the design engineering
company overseeing the construction
programme. Resident Engineer, Gabriel
Russouw, is supervising the work with
Total South Africa support, while
Niekie Wagener is the joint venture’s
Project Manager and Paul de Bruin is
Construction Manager for the tankage
component of the works programme.
The joint venture harnesses M&D’s
multidisciplinary construction capabilities, including those of its Oil and

Energy Division which has extensive
experience building and upgrading fuel
depots and specialised tanks. These skills
are augmented by Efficient Trotech’s
proficiency in the engineering, design,
manufacturing and installation of various
bulk-storage tanks.

SAFETY FIRST
The two companies’ impressive safety
track record working with other leading
participants in the fuel sector certainly also
played a large part in them being appointed
by Total South Africa to construct the two
double-walled catch-pot tanks.
Total is a broad energy group, which
produces and markets fuels, natural gas
and low-carbon electricity, while striving
to become the responsible energy major.

Safety is a core value for this company and
forms the basis of its strategy and its global
operations, including in South Africa
where the same exacting international
standards, in terms of H&S protocols, have
been implemented at its Alrode fuel depot.
“Being safe is also one of M&D’s fundamental core values which, together with
doing it right, finding the best way and doing
what we say, has enabled us to grow our
presence in the extremely regulated fuels
industry. We have demonstrated our commitment to all of these values on other demanding projects in the fuel infrastructure
market and I am confident that our team
will meet, or even exceed, expectations for
Total South Africa on this contract,” says
Rukesh Raghubir, Chief Executive Officer
of M&D Construction Group.

The construction by M&D Construction and Efficient Trotech
of two new double-walled catch-pot fuel tanks under way
at Total South Africa’s fuel depot in Alrode, Gauteng
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STARTING UP AGAIN
AFTER LOCKDOWN
M&D and Efficient Trotech mobilised to
site to commence working on this project
in October 2019 and will complete the
contract at the end of 2021. The joint
venture was granted an extension of
time due to delays caused by the national
Covid-19 lockdown.
It recommenced work at the end of
June 2020 with the gradual reopening of
the economy, and did so in a cautious and
staggered manner to ensure the health
and safety of the approximately 160
people working on this project.
Preparing to resume operations
during the pandemic was a steep learning
curve, requiring extensive planning to
also ensure that there would be sufficient
workers to supplement those on site who
may have to be quarantined. This is in
addition to planning the production
programmes around the longer time it
would take the many workers to enter the
site while practising social distancing and
before being screened and sanitised.

UNIQUE AND SAFE
CONSTRUCTION APPROACH
Steady progress has since been made
on the project which, in addition to
constructing two new double-walled
catch-pot tanks, entails about 1.2 km of
piping to convey fuel and to accommodate
the firefighting system.
An innovative construction technique
in erecting more than 627 t of steel is
demonstrating M&D and Efficient Trotech’s
leadership in the African fuel infrastructure
market. Each tank, which holds 11 200 m³ of
ULP95 petrol, is 18 m high, with a catch-pot
diameter of 28.2 m, an outer diameter of
32.2 m and a height of 15.5 m.
The joint venture’s novel method of
construction was refined by M&D and
Efficient Trotech in 2009 while working
on a project for the Airports Company of
South Africa that entailed constructing
similar-sized jet fuel tanks at OR Tambo
International Airport.
Conventionally, fuel tanks are constructed from the foundation up, ending
with the roof many metres above ground
level. This is an extensive process that
requires the installation of tons of scaffolding inside and outside of the tanks for
the large team of welders to safely access
the workface as the structures climb up
from the ground.
Civil Engineering October 2020

The upper portion of the catch-pot tanks is being built first, starting
with the second strake from the top and then the one above, before
work commences on the roof, only 5 m above ground level

On this project, however, the upper
portions of the catch-pot tanks are being
built first, starting with the second strake
from the top and then the one above,
before work commences on the roof only
5 m above ground level. These sections
of the two tanks are gradually jacked to
their final height as additional strakes are
added below in a repetitive process.
More than 40 jacks, each supporting
about 12 t, are used to lift a steel
shell 100 mm at a time. It takes up to
40 m
 inutes to lift it 3 m into the air, with
the final portion of the tanks up to 19 mm
thick and weighing as much as 250 t.
This is the first time that catch-pot
tanks have been constructed in this
manner for Total South Africa, and the
method has set a precedent for future
such projects for the company. This
method provides a more productive
and safer means of building fuel storage
tanks, as it mitigates the risk of potential
welding spark flights in higher windier
terrain, considering that the work is being
undertaken in an operational area and
directly adjacent to existing fuel tanks in
the depot.
A critical component of the project is
the tank’s ring beam and layerworks with
their intricate specifications. To achieve
the correct sand/bitumen layer thickness,
the level of the top of the concrete ring
beam is critical. The finished level of the
concrete is such that the difference in
level does not exceed 3 mm in any 9 m
of the circumference and 6 mm in the
total circumference.

Instead of tarpaulins on the scaffolding, the joint venture decided to use a
heavy shrink-wrap material to adequately
shield the welders from wind. It has also
been extremely effective in containing
the welding sparks and can be repaired
quickly to keep construction on track.
The more than 50 qualified welders
who are undertaking the fusion welding
of the tanks are working to ambitious
timelines, as X-ray scanning can only be
undertaken during the depot’s operational
hours of between 07:00 and 17:00.
Productivity will receive an additional
significant boost when the tank scaffolding has been modified to remove the
piping that is obstructing the fusionwelding machines to provide the welders
with a clear run.
One of the challenges has been working
in an operational and highly congested
area. Two tower cranes from M&D’s fleet
had to be established on the confined
site to handle the significant amount of
construction materials, counting the many
pipe sections. Varying between 350 mm
and 25 mm in diameter, they include
712 m of piping for the fire-fighting system
and 519 m of piping to convey fuel to the
new tanks.
The various construction materials are
delivered to a portion of the staff parking
that was made available to the contractor
to be used as a laydown area.

IN CLOSING
Vees Moodley, Executive Director of
Efficient Trotech, remains impressed by

7

By mitigating the risk of welding spark flights in higher, windier terrain, the unique construction
method has boosted productivity and provided a safer means of building fuel storage tanks

the extent of innovation deployed on this
project, especially in terms of ensuring
that very high levels of safety are maintained on site.
“Efficient Trotech has retained
its competitive edge in the fuel

infrastructure market by, among other
traits, an unwavering commitment
to HSE on all of our projects. We are
working with a company (M&D) with
similar values, and this has created
excellent team dynamics that are critical
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to the successful delivery of complex
infrastructure projects.”
Rukesh Raghubir concludes that he is
proud of his team’s participation in yet
another project that is demonstrating
M&D’s leadership in the energy infrastructure market.
“Oil and energy projects have become
a significant focus for M&D moving
forward. Our Oil and Energy Division also
intends participating in the construction of
wind and solar farms, as well as positioning
itself as the construction partner of choice
in Engineer, Procure and Construct
contracts. This is in addition to deploying
our extensive skills and experience in
steel, mechanical, piping and plate work
construction, as well as electrical work and
instrumentation in these markets.”
Info
Rukesh Raghubir
Chief Executive Officer
M&D Construction Group
+27 11 463 1962
rukesh.r@mdconstruction.co.za
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Shaking the foundations – time to
change the structure of our cities
It’s easy to fall into the doom-and-gloom
trap of how the current pandemic will
forever change the face of cities, and how
the very foundations of urban planning and
architecture will have to adapt to a new
human reality. But rather than adopting a
reactive stance when it comes to envisaging
how cities might change looking beyond
Covid-19, why not focus on how cities
should structurally change?
Inequalities have become starkly apparent as a result of Covid-19, providing us
with a new lens through which we view the
world. Armed with this deeper realisation,
we now have an opportunity – if we choose
to take it – to focus on our humanity. To
help drive structural change, can we, collectively, seize a moment when commercial
and residential property values and declining rental yields have been accelerated?
We are being gifted the chance to
change our cities into more human spaces
and more equitable places. Can we use the
assets we have in transforming society,
through the collaborative provision of
inner-city clinics, schools, libraries and
other community centres, to foster hubs
capable of spurring on the generation of
inner-city housing?
As a society we all have a significant
responsibility to ensure that the provision
of housing and community spaces is not,
and should never be, a numbers game.
Providing standard units in their thousands
will never translate into the making of

individual homes; after all, a cramped place
to sleep, cook and shower, and which is far
from work and amenities, is not a quality
home. And yet it is the latter for which our
cities are crying out – neighbourhoods in
which individuals are nurtured in homes,
not bleak repetitive housing without any
form of social amenity.

CAN WE SEIZE THE MOMENT?
Currently government has a massive
opportunity to embed inclusion into
its cities for the future. For years, the
City of Johannesburg, and most of the
other metropoles, have been taking over
properties where landlords are in arrears or
failing to maintain their properties. These
buildings have then been released to the
market for housing. As our economy comes
under more pressure, more opportunities
will doubtless emerge, giving government
initiatives such as the Joburg Inner City
Transformation Programme further fresh
opportunities through which to fulfil its
transformative mandate, and to build
neighbourhood clusters and government
precincts that favour a human-centric approach to living and working.
With property prices likely to dip as
a result of economic carnage, together
with the impact of a new work-from-home
reality for knowledge-based workers, we
can expect to see an accelerated decline
in inner-city property values. By applying
a longer-term vision, government could
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Co-Arc International Architects
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Co-Arc International Architects
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seize the opportunity to set new facilitative
policies that would encourage dramatic
change. Key to the success of this approach
would be greater collaboration with a property sector eager to realise the potential of
its underperforming assets by providing
inner-city communities with better urban
environments.
The question is: Are we ready, as a
nation, to use this crisis to open discussions about the current models in place

Hanoi streets become the living rooms of the city at night, filled
with vibrancy and light (Photo credit: Patrick McInerney)
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Victoria Park in Hong Kong, the sports and recreation hub of the city (Photo credit: Patrick McInerney)

to develop our cities? Are we prepared to
dramatically change how we work, and to
put human beings at the heart of what we
do? Can we measure our success through
a legacy of successful neighbourhoods and
cities, rather than the sheer number of
units provided?
A recent accelerated infrastructure
spending experiment in the UK, dubbed
‘Project Speed’, might hold some valuable
lessons for us here in South Africa. The
concept, as the website Inside Housing 1
explains, is simple: Allow developers to
bypass normal planning applications when
it comes to the provision of housing on
vacant land and in empty or underutilised
office and retail buildings, provided that
the intention is to build new homes, or
civic facilities. The announcement, made
in July this year, was effectively an extension of the 2013 permitted development
rights move, which aimed to make it easier
to convert commercial and office buildings
into housing, without the need for planning permission.
The move showed a willingness on the
part of government officials in the UK to
seek new and innovative ways to deal with
the housing shortage in the British capital
and to fast-track the conversion of unused
infrastructure into residential housing.
The experiment worked to a certain extent,
although some developers abused the
situation by exploiting people with the
provision of substandard living. This is
something that would be critical to bear in
mind should South Africa ever elect to put
similar policies in place.

INCENTIVISE FRESH THINKING
This is not such a dramatic leap. Just before
Covid-19 struck we saw examples of this

10

type of thinking at play in several projects
by Africrest and the conversion of the
former ANC Shell House headquarters in
Plein Street, Johannesburg, into a 563-unit
residential development with facilities
such as homework rooms, play areas for
children and an outdoor gym.
We need to incentivise more developments of this sort, aimed at a range of LSM
(living standard measure) brackets, and
offering not just a room in which to sleep,
but a compelling urban experience. There
is tremendous potential in unused or underutilised commercial property in our CBDs
and major satellite areas. The conversion
of underutilised real estate represents a
massive opportunity which, we believe,
must be seized with both hands. If government at all levels works together with the
property industry, we could rapidly and
successfully transform our cities.
It would not cost a fortune to undertake
myriad transformative projects. However,
particular care must be taken to ensure
that each element works towards a central
goal and vision.

A ROLE FOR URBAN VISIONARIES
Urbanists, and in particular urban
designers and architects, can play a vital
role in setting the vision for transformed
environments and in the conversion of
existing and unused spaces. Projects
which are handled through idea-based
competitions could inspire innovation in
thinking and execution. This would be
a welcome departure from the approach
government has favoured in recent years,
where the cheapest product and cookiecutter approaches have been favoured
in order to show numerical growth in
housing, but without acknowledging the

power that architectural vision and good
design have in the creation of functioning
communities.
We must never lose sight of the fact
that cities have their own pulse. They grow
and shrink, and they constantly evolve.
While these spaces are going through
a sudden and traumatic moment, their
repurposing – when it happens – will be
quick. Without astute intervention now,
the evolution of our cities will be driven by
economic necessity and opportunism and
not by the result of a deliberate transformative strategy that puts the human experience at its centre. Policies and strategies,
including incentives which can bring the
public and private sectors together in a
shared vision, should be sought.
Incentivising developments which cater
for human considerations, such as the
need for social sharing and places in which
human beings can interact, leaves less
room for developments driven by a purely
financial motive. It is this mindset shift
that should be at the centre of our current
thinking.
Fortunately, we have to some degree
already been sensitised to this new way
of thinking. The rapid digitisation of the
economy had already begun a process
which affected the fabric of our cities, and
Covid-19 has significantly accelerated
this disruption to the standard property
development model. With that uncertainty,
however, comes the extraordinary opportunity to disrupt. The social exclusion
and dislocation caused by apartheid-era
planning and, in more recent years, gated
communities and mega shopping malls,
could be replaced by an inclusivity ignited
by reprioritising the pedestrian and by
re-activating our streets. For many of us,
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When streets are for people not cars – Essaouria, Morocco

Covid-19 has highlighted the need for
these shared, communal spaces. Maybe
now is the time to focus on all that is
positive in how we interact, and factor
social sharing into our architectural and
planning models.
In many respects, from economic constraints to social and human transformation and the very real limits of the planet,
we would do well – as architects and those
Civil Engineering October 2020

with the ability to remould society and
reflect its essence – to revisit the work of
Fritz Schumacher, the German economist
and conservationist and author of the
1970s treatise, Small is Beautiful: A Study
of Economics As If People Mattered.
As Schumacher himself wrote: “An
entirely new system of thought is needed,
a system based on attention to people, and
not primarily attention to goods.”

How we deal with this moment and
this opportunity will define our society for
decades to come. We must tread carefully
and mindfully.

INTERNET REFERENCE
1

https://www.insidehousing.co.uk/
insight/insight/permitted-developmentwrongs-the-problems-with-the-pmsplanning-deregulation-drive-67066.
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Infrastructure-heavy public transport investments
such as rail and Bus Rapid Transit are facing increased
financial difficulties in the aftermath of Covic-19

OVERVIEW
South Africa’s public transport has been
(and continues to be) severely affected
by the Covid-19 pandemic – initially in
terms of restrictions on operations, and
lately, as we emerge from lockdown, in
terms of reduced ridership that may be
slow to recover. In this we mirror the
experience in many other countries where
transport operators are facing a severe
struggle for survival. The last few months
have taught us important lessons that,
should we heed them, may help us to build
back more robust and sustainable systems
for the future.

CURRENT SCENARIO
Before the pandemic about 60% of the
population used public transport, while
currently, reported public transport use
remains substantially below pre-Covid
levels. For instance, at the end of August,
Google’s Mobility Report indicated
public transport use to be 42% below
the baseline.1 However, this data is likely
Civil Engineering October 2020

skewed towards formal bus and rail,
consistent with the definition of public
transport facilities (formal stations and
interchanges) used by Google when
generating the data. Although the data is
lacking, anecdotal evidence suggests that
passenger numbers on informal minibustaxis have recovered better, partly because
most passengers are captive to public
transport. By contrast, public transport
systems aimed more at the choice passenger market, like the Gautrain high-end
rail system, has experienced an almost
tenfold drop in ridership as people turn
to other options seen as less risky, notably
driving. The drop in traffic congestion
due to continued work-at-home practices
exacerbates this trend. The implication
is that, for these systems, subsidy needs
are expected to grow substantially, to the
point where their financial sustainability
may be in danger, or at least where further
investment in expansions might be
significantly delayed. This situation also
applies to South Africa’s four Bus Rapid

Transit (BRT) systems, which carry a mix
of choice and captive passengers. Our
BRTs were already plagued by poor ridership and high subsidies before the onset of
the pandemic – a situation that is likely to
get worse in the short to medium term.
The fact that the minibus-taxi
industry has continued to operate mostly
unsubsidised, even in the face of reduced
passenger numbers, has clearly demonstrated its importance to the functioning
of society. While, under initial lockdown,
government shut down buses and train
services to prevent large congregations of
people in stations and vehicles, minibustaxis were allowed to keep on operating
on the strength of their dispersed routes
and lower levels of overcrowding. But, as
economic pressure has mounted within
the industry, so has the pressure to relax
operating restrictions. Government has
been unable to enforce the same behavioural standards in terms of distancing,
mask-wearing and sanitising among
minibus operators as among all other
industries, and a threat of a nationwide
taxi strike and disruption was enough to
get government to agree to a 100% load
factor for minibuses in cities. This was at
the height of virus transmission in South
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The Covid-19 pandemic is likely to further fuel the move towards lighter,
more flexible, low-cost approaches to public transport that are better
integrated with existing services in South African cities, as the current
set of bus-based solutions do not serve our future well enough.
Africa, and likely came at the expense of
passengers’ health. The lesson is that there
is a significant power differential between
the informal industry and government,
and that any vision of achieving a formalised, high-quality public transport
system is entirely beholden to these powerful vested interests in the taxi industry.

WHAT DOES THIS MEAN FOR PUBLIC
TRANSPORT PLANNING IN FUTURE?
Firstly, on the demand side we need to
understand the impact of the pandemic
on traveller behaviour and whether it will
be sustained. Work travel has recovered
almost to pre-Covid levels (8% below the
baseline1), suggesting that, different to
more developed economies, work-at-home
options remain feasible for only a fraction
of workers. This will likely be a feature of
many sub-Saharan economies with large
proportions of workers in manual labour,
manufacturing and informal sectors.
Behavioural changes may also affect mode
choice, and hence the rate of ridership
recovery. As formal bus and train systems
have been much better able to implement
disinfection and distancing protocols,
it might attract some passengers away
from informal modes, but that remains to
be seen.
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Secondly, on the supply side we need
to take the role of small vehicles more
seriously, especially in the lower-density,
dispersed and low-labour cost environments of much of South Africa’s towns
and cities. In a world of increasing uncertainty and unpredictability, the need for
adaptability and demand-responsiveness
(whether in formal or informally operated fleets) will become increasingly
important. This does not mean there is no
role for large-vehicle systems; we need to
get better at balancing and integrating the
different components of the system.
Thirdly, a rethink is needed of the
pathway towards upgrading informal
modes within this mix. While national
transport policy already accepts that the
future of public transport is founded
on cooperation with and upgrading of
minibus-taxi operators rather than efforts to eradicate them, this rests on the
assumption that some combination of
incentives and regulation can be found
that would secure the consent of vested
interests in the informal industry. Our
experience over the last few months
teaches that this may be more difficult
than supposed, especially given the asymmetrical power relationship at play and
the severe disjuncture between private

and public interests. We urgently need
better ideas about how to move from
narrow commercial interests towards
system-wide welfare benefits.
Finally, we need to think more carefully about investment in infrastructureheavy public transport options. This
applies to rail systems, firstly, which
see their value-for-money propositions
severely eroded by ridership volatility as
the economies of scale that they depend
on for financial feasibility evaporate. A
further weakness of rail which has been
frustratingly displayed is its vulnerability
to theft and vandalism of fixed assets,
which has all but debilitated PRASA
(Passenger Rail Agency of South Africa)
services in most cities. In many subSaharan countries, and South Africa in
particular, even classic BRT (with all the
bells and whistles) looks less attractive
than before, especially in cases where the
realities of low demand-density and low
willingness-to-pay among passengers
curtail their financial affordability, both
to governments and to passengers. The
Covid-19 pandemic is likely to further fuel
the move towards lighter, more flexible,
low-cost approaches to public transport
that are better integrated with existing
services in South African cities, as the
current set of bus-based solutions do not
serve our future well enough.

REFERENCE
1

COVID-19 Community Mobility Report,
30 August 2020. Available at: https://www.
google.com/covid19/mobility/.
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Intersection Traffic Engineering:
Part 5 (Delay and Queues)
This is the fifth in a series of articles dealing with the practical design of intersections. The set considers every
aspect of traffic engineering that affects intersection control devices, including daily traffic volume patterns,
safety, capacity, delays, queues and levels of service. The first article in this series appeared in the October 2019
edition of Civil Engineering (pp 49–55) and discussed the basics of intersection control devices and traffic stages.
The second article (November 2019 pp 26–29) dealt with traffic patterns and traffic counts. The third article (May
2020 pp 28–33) considered the capacity of priority control devices. The fourth article (September 2020 pp 24–25)
covered the capacity of traffic signals.
INTRODUCTION
This article (part 5) considers delay and
queues at intersections. As was the case
in the previous article, the best theory
and best international practices were
examined. These theories and formulae
were extensively tested against each other,
and again it was found necessary to make
modifications in some instances. These
are described in detail in this article.
By definition the delay caused by
the intersection control device itself is
known as uniform, deterministic or control delay, i.e. delay incurred regardless
of any other traffic. The delay caused by
the presence of other vehicles and pedestrians is called random or stochastic
delay. The additional delay that results
when demand exceeds capacity is called
overflow delay.
Combined, they form the total delay
or system delay.

SYMBOLS
Symbols used in this article are the
following:
C = capacity, in vehicles per hour
Cs =	practical capacity = 0.975 *
C=y*C
c = cycle time = g + r
g =	effective green time = c * (1 – r/c)
= actual green time; with startup lost time found to be equal
to inter-green overflow time,
Civil Engineering October 2020

effective green time equals actual
green time
g/c =	green-to-cycle time, shown as λ
“lambda” in some formulae
i =	inter-green time = yellow plus
all-red time
q =	volume or flow, in vehicles per
second = V/3600
r =	effective “red” time = c – g = c *
(1 – g/c) = actual red plus intergreen time
S =	saturation flow, in vehicles per
hour
V = volume, in vehicles per hour
V/C = volume to capacity ratio
x =	degree of saturation = V/C =
q / (S/3600 * g/c)
y =	degree of saturation at practical
capacity, taken to be = 0.975 =
Cs/C
Delay terms used are:
du =	uniform delay, in seconds per
vehicle = deterministic delay
dr =	random delay, in seconds per
vehicle = stochastic delay
do =	overflow delay, in seconds per
vehicle, where x > y
d =	average total delay, in seconds per
vehicle = du + dr + do
D =	total delay, in vehicle-hours per
hour = d * V/3600
Q =	average queue length, in vehicles
= D if slowing and accelerating
delay is ignored
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Qo =	overflow queue
µ =	coordination factor, i.e. 100% for
perfect coordination (all vehicles
arrive during green phase), 50%
for random arrivals, 0% for all
vehicles arriving during the red
signal.

DELAY AT PRIORITY JUNCTIONS
The delay equations given in different
sections of the Highway Capacity Manual
(HCM) (TRB 2000; 2010) for a two-way
stop, all-way stop and roundabouts appear
to be different, but with nomenclature
adjustment and with T (the analysis time)
equal to 1 (one hour) all are the same:
d = 3600/C + 900T * (x – 1 + ((x – 1)2 +
3600 / C * x/450)0.5) + 5
According to the HCM, if the degree
of saturation x exceeds 0.9, the analysis
period must be lengthened from the
recommended 15 minutes to include the
full period of oversaturation. This implies
extending the analysis period until x again
drops below 0.9. No provision is therefore
made for oversaturated delay.
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For AutoJ (Sampson 2016) it was
decided to test this equation for x < 0.9,
extend it to x < 1 and make the same modification for oversaturated conditions as
was made for traffic signals [with the undersaturated factor of (x – 1) = (1 – 1) = 0
when saturation is reached], resulting
in the following equation for x ≥ 1.0:
d = 3600/C + 900 * (3600/C * x/450)0.5 +
5 + 1800 * (1 – 1/x)
The “+5” seconds in the equations above
allow for deceleration and acceleration
delay required by the forced stop at the
stop street. For a yield sign, a full stop
is not necessary, but there will be some
delay slowing for the yield, even if no
conflicting vehicles are present. In this
case the “+5” seconds period is reduced to
“+2” seconds.
For the “free” right-turn-from-mainroad case the same delay equation is used,
but the right-turn vehicle does not have
to stop if a gap is available. If a gap is not
available, the delay is accounted for in the
delay equation. The “+5” seconds period
is therefore not added in this case (i.e. it is
set to zero).
The results of the above analyses, and
applying the derived formulae, are summarised in Figures 1 and 2 on page 18.

DELAY AT UNDERSATURATED
TRAFFIC SIGNALS
The basis for the signal delay formula
was extracted from the longest-standing
authority on the subject, Webster and
Cobbe’s Traffic Signals (1966). The
formulae from several other references
quoted in Van As and Joubert (1993)
were also tested, including Miller 1968
and TRANSYT, plus the BPR, Davidson,
JHK and HCM formulae described in the
text below.
The Webster and Cobbe (1966) (W+C)
formula for delay is:
d = c * A + B / q – C, with
A = (1 – g/c)2 / (2 * (1 – g/c * x))
B = x 2 / (2 * (1 – x))
C = 0.65 * (c/q2)1/3 * x(2 + 5 * g/c)
W+C concluded that a rough approximation of delay is given by:
d = 0.9 * (c * A + B/q)
where c * A = du and B/q = dr
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Three new formulae for Uniform
Delay (the delay caused by the
control device itself), Random
Delay (the delay caused by other
vehicles) and Overflow Delay (the
delay that results when demand
exceeds capacity) are derived.

Taking it further, it is theoretically
possible for µ to equal –100%, which
would represent a situation when the
entire platoon arrives exactly at the start
of red, and not uniformly throughout
the red which 0% represents. This would
be equivalent to multiplying the W+C
uniform delay by 4, but this is so unlikely
that it is not specifically mentioned in the
AutoJ User Manual.

Delay tends to infinity as x tends to 1;
hence the W+C formula is limited to x
being less than 0.975.

Random delay

Uniform delay
The first part of the W+C equation (A)
simulates uniform delay, i.e. the delay
caused by the control device itself,
irrespective of any other traffic using
the intersection. However, upon testing
the formula it was found that it only
applied to situations where 50% of the
traffic arrived during the green interval.
Modifications to the W+C equation
are therefore necessary to cater for
situations where less or more than half
of the traffic arrives during the green
interval.
In AutoJ (Sampson 2016) a coordination factor µ has been introduced
(directly related to the Highway Capacity
Manual (TRB 2000) arrival types). The
value of µ ranges from 100% (for perfect
coordination with 100% of vehicles
arriving during the green signal) to 0%
(with all vehicles arriving during the red
period). Random or uniform arrivals
would approximately equate to a 50%
coordination value.
To incorporate the coordination effect
therefore, the divisor of 2 in the W+C
equation A was replaced by the factor
(1 – µ) in the multiplier. Hence:
A = (1 – µ) * (1 – g/c)2 / (1 – g/c * x)
It will be noted that with random
a rrivals (µ = 50%), the formula is identical to the W+C formula A, but with
perfect coordination A, and hence the
uniform delay du is now zero (correct,
as no vehicles stop), and with coordination being the worst possible or 0%
arriving during green, the uniform delay
is double that calculated using W+C
(again correct, as double the number
of vehicles must stop compared to
random arrivals).

Simulation runs of the W+C formula
indicate that the random delay component, dr (the second part containing B),
is extremely sensitive to the g/c ratio.
Common sense would dictate that, while
uniform or system delay du depends on
g/c, the random delay (which is the delay
caused by other vehicles in the traffic
stream) should depend on the V/C ratio
rather than the amount of green time
allowed. Hence, using the W+C formula,
a g/c equal to 0.1 gives a random delay
five times higher than with a g/c of 0.5,
even with the V/C being identical in
both cases.
After simulation testing it was found
that replacing the 2 in the divisor of
formula B with g/c in the multiplier
cancels out the g/c sensitivity. If g/c equals
0.5, then an identical result to the W+C
formula occurs, but even if g/c does not
equal 0.5, the random delay component in
the modified formula does not change.
It is argued therefore that a more accurate result is achieved if the formula for
B is modified to read:
B = g/c * x 2 / (1 – x)
This can be simplified further by considering x = q / (S/3600 * g/c) and taking S =
1800 as used by Webster and Cobbe:
B = g/c * q / (1800/3600 * g/c) * x / (1 – x)
= 2 * q * x / (1 – x)
and the second term, B/q simplifies to
dr = 2 * x / (1 – x)
(completely independent of g/c and q and
only dependent on V/C as one would
expect).

Correction factor
According to W+C, the third term C
results in a correction of between 5%
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and 15%. This term was also extensively
simulated. The results indicated that the
0.9 approximation suggested by W+C
(which effectively reduces calculated
delay by 10%) should only apply to the
second part of the formula, part B, as the
uniform delay, part A, did not need correction. Therefore the 2 in part B should
read 1.8.

Final formula
The final formula recommended for delay
at traffic signals with a V/C in the range of
0.0 to 0.975 is:

Modified Bureau of Public Works (BPR)
T = t0 * (1 + a * (Q/Cs)b)
where relating this to the symbols
defined in 6.2 above, T equals total delay,
previously shown as d, t0 is the initial or
uniform delay du, Q is the volume V, Cs is
the practical capacity taken at 0.975 * C,
and a and b are constants.
Various values for the constants
were tested and it was found that a = 7
and b = 4 gave a reasonable match to
the W+C formula in undersaturated
conditions.

d = (1 – µ) * c * (1 – g/c)2 / (1 – g/c * x) + 1.8
* x / (1 – x)

Modified Davidson

DELAY AT OVERSATURATED
INTERSECTIONS

t = t0 * [1 + J * Q / (C – Q)]

Neither Webster and Cobbe’s (1966)
formula, nor the modified formula
above, can be used in conditions with
a V/C of greater than 0.975. The following alternate formulations were
therefore considered for oversaturated
conditions:

The modified Davidson formulae are:
Q < Cs

t = t0 * [1 + J * (C * Q – Cs2) / (C – Cs)2]

Q => Cs
where the symbols are defined as for BPR
in the Uniform delay section above, and J
is a constant. After testing, J was set at 0.3.
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JHK & Associates formula
The JHK & Associates formula stems from
work done on the NCHRP 3-82(2) project
Urban Signalised Intersection (as presented
at the Prof Adolf May Course on Highway
Capacity, South Africa, July 1982).
du = 0.385 * c * (1 – g/c)2 / (1 – V/S)
dr = (1500 / 13) * [(x – 1) + ((x – 1)2 + 12 *
(x – OF) / (S * g/c))0.5]
OF = 0.67 + (c / (3600 * 600)) * S * g/c

AutoJ (Sampson 2016)
The modified W+C formula for an x = V/C
of between 0.0 and 0.975 (x <= y) was derived in the section above titled DELAY AT
UNDERSATURATED TRAFFIC SIGNALS.
For an x of greater than y (y = 0.975
is the V/C at practical capacity), the following formula was derived:
d = dCs + 1800 * (1 – y/x)
where dCs is the delay at practical capacity
and 1800*(1–y/x) is the overflow delay.
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This formula was derived by theorising that, in the worst possible case of a
capacity of zero, no vehicle can proceed
and hence every vehicle arriving at the
stop line must be delayed for the full
period between arrival time and the end
of the hour being modelled.
Consider one hour at a time with no
vehicles waiting prior to the beginning
of the hour. The first vehicle arriving
will wait the full 3600 seconds. The last
vehicle arriving at the end of the hour
will wait zero seconds (during that hour).
With uniform arrivals, the average delay
per vehicle cannot therefore exceed 1800
seconds, no matter how many vehicles arrive in the hour. During subsequent hours
there will obviously be further delays, as
the queue at the start of the next one-hour
period will equal the number of vehicles
that have arrived during the subject hour,
but for the moment we are only concerned
with the hour with no queue present at
the start.
The additional (overflow) delay do is
therefore limited to an average of 1800
seconds per vehicle for that first hour
but will be less than that if the capacity is
not zero.
Using the formula above, at a V/C of
twice the practical capacity (x = 1.95), the
overflow delay is 900 seconds. To this must
be added the delay at practical capacity.
This makes sense if it is considered that at
a V/C of 1.95, vehicles arriving during the
first half hour will be served during the
hour and will have gone by the end of the
hour. The average wait for those arriving in
the second half hour and not served will be
half of 1800 seconds, or 900 seconds.
Note that, in oversaturated conditions,
all the other methods described above at
some point produce average delays per
vehicle that are well in excess of one vehicle
hour per hour, which is clearly impossible.
This is a new formulation for overflow
delay not seen in other references and
quite different from the formulae derived
by other researchers referred to above. It
is argued, however, that it is a much more
accurate formulation and is recommended
for transportation and traffic engineering
simulation models.

Figure 1 Average undersaturated delay using different formulae (X = stop, # = signal)

RESULT OF COMPARISON

Note that, in oversaturated conditions, all the other methods described

A comparison of the results using the different methods described above, with a cycle
time of 70 seconds, g/c of 0.5 and a random
arrival pattern, is given in Figures 1 to 4.
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Figure 2 Average delay in oversaturated conditions using different formulae

above at some point produce average delays per vehicle that are well
in excess of one vehicle hour per hour, which is clearly impossible.
October 2020 Civil Engineering

CONCLUSION OF DELAY EQUATIONS
60

For undersaturated conditions, the delays
at stops are calculated using the HCM
method, while for traffic signals the
Webster and Cobbe formula has been
used as a base. These methods cannot
be used in oversaturated conditions,
however, and a new formula has been
developed for these situations.
It is argued that the delay equations for
both undersaturated and oversaturated
demand conditions, derived or amended
as above, are more accurate than the formulae found in some references and are
not sensitive to nonrelevant factors. They
also cover the full range of V/C from 0 to
infinity without restriction.

50

Delay (secs/veh)

40

30

20
signal (g/c = 0.5)

10

QUEUES

stop
yield
free flow

0

0

0.1

0.2

Lg
Sf

0.3

Sg
Rf

0.4
0.5
0.6
V/C (volume/capacity)

Rg
Lx

Rfl
Sx

0.7

0.8

Lcc
Lxx

Ly
Rx

0.9
Lrr
Sxx

1.0
Lf

Figure 3 E ffect of undersaturated volume-to-capacity ratios on delay with different control
devices using the AutoJ formula (Sampson 2016)
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The queue length is a function of delay
and traffic volume. The average delay
per vehicle multiplied by the number of
vehicles per hour gives the total delay
at the intersection in vehicle-hours per
hour. The same multiplication gives
the queue length. If the delay slowing
down and accelerating is ignored, total
delay and total queue are therefore
numerically equal.
Thus, if the requirement is to equalise
queues on each approach, we cannot
simply independently minimise average
delay. What is needed is to reduce average
vehicle delay to the high-volume movements by increasing the green time with
a corresponding decrease in green time
to the low volume movements which will
increase that delay, until the products are
equal. While this could be a legitimate
strategy, it is rarely done.
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OVERVIEW
Road transport corridors linking SADC
countries are characterised by long delays
and congestion at border posts, and long
transit time and high logistics costs at
weighbridges which negatively affect the
import and export businesses, trade flow
between countries and competitiveness
within the region. This has unfortunately
rendered the SADC region unattractive
for foreign direct investment and has
resulted in lack of competitiveness of
goods produced and traded in the region.
The high logistics costs continue to affect
intra-regional trade, as well as market
integration. It is arguably and partly for
this reason that intra-regional trade and
industrialisation continue to lag in comparison to other developing regions, such
as those in Asia.
Equally important is the fact that
delays at border posts and corridors,
and resultant long transit times, are a
burden not just to domestic and regional
economies, but also to the seamless flow
of passenger transport between countries.
Other than affecting passenger comfort

(fatigue), safety and social wellbeing, these
delays also have a negative impact on especially small-scale traders who often use
public transport to move their goods.

CROSS-BORDER FLOW
CALCULATOR MODEL
In view of the above, the Cross-Border Road
Transport Agency (CBRTA) developed a
Cross-Border Flow Calculator Model to
identify bottlenecks, measure and quantify
corridor and border-crossing transit times,
and ultimately estimate the economic
impact of the delays experienced by crossborder traffic. The Agency conducted pilot
studies at various border posts (Beit Bridge,
Lebombo and Skilpadshek) over the past
two years and recently piloted the Model
on the South African section of the TransKalahari Corridor, measuring block transit
time and segregated transit time.
Based on the findings from this study,
most goods transported along the corridor comprise motor vehicles, groceries,
food and drinks, fuel and other mixed
loads. The commodity with the highest
percentage was groceries, constituting
13%, followed by ‘other’ and fuel accounting for 12% and 11% respectively. Of
the vehicles observed, 31% were empty,
being those returning from delivering,
mostly in Botswana.
With respect to transit time, it was
established that:
QQ The average corridor transit time for
northbound traffic through Kopfontein
was shorter than through Skilpadshek,
being 21.6 hours with a median of 17.3
hours, while minimum and maximum

time was 21.6 hours and 78.6 hours,
respectively. The southbound corridor
transit time was also shorter through
Kopfontein than through Skilpadshek.
QQ Transit time at border posts was
shorter at Kopfontein for northbound
traffic than through Skilpadshek,
being 14.4 hours, with a median of
5.7 hours, while minimum and maximum transit times were 13 minutes
and 144.9 hours respectively.
QQ Transit time at weighbridges was
shorter at Bapong than at Zeerust,
being 2.1 hours with a median of less
than 1 minute, while minimum and
maximum transit times were about a
minute and 1.33 hours, respectively.
The detailed analysis of the results for
the recorded transit times is shown in
Tables 1 and 2.

BOTTLENECKS
Based on the findings from the study, the
following bottlenecks were identified to
be the major drivers of delays and long
transit times on the TKC corridor section:
QQ Customs systems being down during
some periods of the day
QQ The closure of the Zeerust Traffic
Control Centre on weekends
QQ Law enforcement officials referring
trucks to the weighbridge when it is
closed
QQ Border posts which do not operate
24 hours.

SHORT-TERM SOLUTIONS
To address the identified bottlenecks,
delays and long transit times on the

Table 1 Trans Kalahari Corridor block transit times
Station

Northbound trips

Southbound trips

Mean

Median

Min

Max

Mean

Median

Min

Max

Skilpadshek / Pioneer Gate

12.83

6.53

0.22

155.55

16.57

0.03

0.02

147.77

Kopfontein / Tlokweng

14.42

5.70

0.22

144.90

10.63

0.50

0.07

151.60

Skilpadshek / Bapong

25.11

19.48

4.70

128.63

61.29

43.63

24.73

153.05

Kopfontein / Bapong

21.64

17.26

21.64

78.55

54.35

42.27

22.78

111.58
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Table 2 Trans Kalahari Corridor segregated transit times
Station

Northbound trips

Southbound trips

Mean

Median

Min

Max

Mean

Median

Min

Max

Skilpadshek

12.24

5.18

0.07

155.7

6.87

0.38

0.05

158.6

Pioneer Gate

7.06

0.68

0.02

157.5

3.85

0.15

0.02

149.3

Kopfontein

9.40

3.92

0.02

145.7

13.07

0.18

0.02

150.8

Tlokweng

6.79

0.92

0.03

144.6

4.62

0.30

0.02

145.9

Zeerust TCC

24.07

0.05

0.02

141.7

5.79

0.03

0.02

120.8

Zeerust truck stop

8.91

0.97

0.02

144.3

5.41

0.47

0.03

146.6

Bapong TCC

2.08

0.08

0.02

92.12

1.27

0.10

0.02

68.03

corridor in the short term, the following is
recommended:
QQ Increasing border operating hours on
both sides of the border to 24 hours a
day; in addition, the border management agencies, as well as clearing and
forwarding agents, should also operate
round the clock
QQ Mandatory pre-clearance of goods to
reduce time spent at border posts
QQ Introduction of a paperless electronic
customs system allowing for presubmission of information

QQ Provision of an electronic payment
QQ
QQ

QQ

QQ

system for customs duties
Provision of single-window system
facilities
Implementation of separate clearing
lines for vehicles with no goods to
declare
Establishment of ICT connectivity
between adjacent borders to reduce
the time to capture similar data
Provision of back-up power generators
so that operations can continue during
power failures.

LONG-TERM SOLUTIONS
Long-term measures that must be implemented include implementation of a One
Stop Border Post, Weigh-in-Motion and
Queue Management System at border posts,
and Smart Corridors Initiatives within
the corridor. These interventions will significantly reduce delays and long transport
time without compromising regulatory and
law enforcement objectives – a feat that will
have a significant impact on improving regional trade, competitiveness and economic
development within the SADC.
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ISO Parshall flume or ASTM (US) Parshall flume –
clarifying the confusion around standards
for flow measurement and monitoring
INTRODUCTION
The Parshall flume is named for its
principal developer, Dr Ralph L Parshall,
who in 1915, while working as a
Research Engineer for the United States
Department of Agriculture (USDA), noted
practical difficulties with stream measurements. In 1922, under the title The
Improved Venturi Flume, he made known
his studies in a publication from the
Colorado Agricultural College. The flume
became known as the Parshall flume.
By 1953 Dr Parshall had developed
the depth-flow relationships for Parshall
flumes with throat widths from 3 inches
to 50 feet. For many years the Bureau
of Reclamation’s Water Measurement
Manual, first published in 1953, and the
USDA Circular No 843, also published in
1953, served as the references for Parshall
flume dimensions, flow characteristics
and applications.
Over time the versatility of the
Parshall flume saw it used in various diverse applications, including water rights
apportionment, watershed monitoring,
and sewage treatment plants. The Parshall
flume has a significant influence on the
equitable distribution and proper management of irrigation water. The growing acceptance of the flume also saw a number
of investigations into the flow principles
of the flume, its use and application, as
well as extensions to the flume’s design for
larger and smaller flow rates.
Ultimately, a need was perceived for
the standardisation of the flume by the
world’s technical standards organisations – ASTM International and ISO in
particular. As a short-throated flume, it
was important that the dimensions of the
flume be exact and standardised. Other
short-throated flumes are the Khafagi,
H (Hybrid) and Palmer-Bowlus flumes.
Long-throated flumes are the Rectangular
Civil Engineering October 2020

Long-throat, Trapezoidal and U-shaped
flumes.
In 1991, ASTM standardised the
Parshall flume in ASTM D1941-91
Standard Test Method for Open Channel
Flow Measurement of Water with the
Parshall Flume. This Parshall flume is
also known as the US Parshall flume.
ISO followed in 1992 with ISO
9826:1992 Measurement of Liquid Flow in
Open Channels – Parshall and SANIIRI
(Central Asian Research Institute of
Irrigation) Flumes.
Over the intervening years, the ASTM
standard has seen several revisions, notably
in 1996, 2001, 2007 and 2013. The ISO
standard has not needed to be updated since
its publication in September 1992. The ISO
standard is reviewed every five years, and in
2018 was confirmed to be current.

FLOW EQUATIONS AND METHODOLOGY
The methodology for Parshall flume calculations follows that of ISO 9826:2018

Peter van der Merwe Pr Tech Eng
Consultant for Flumes and Weirs
flumesandweirs@gmail.com

and ASTM D1941-91(2013). Both ISO
9826:2018 and ASTM D1941-91(2013)
present methods for computing discharge through Parshall flumes. Since
a Parshall flume is a standard flume,
the two methods should be similar, but
careful comparison of approximate ratings and throat widths shows a variance
in the two standards. ASTM D194191(2013) Parshall flumes has pages of
tabular data which are more difficult
to implement into a computer program
compared to the tables, figures and equations of ISO 9826:2018.
ISO 9826:2018 is in SI (metric system)
units while ASTM D1941-91(2013) uses
the Imperial and US customary measurement systems.

Example of a fibreglass Parshall flume
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A Parshall flume
manufactured
from stainless steel

The ASTM D1941-91(2013) Parshall
flumes are specified by their throat
width – the sizes range from 1 inch to
300 inches (25 feet).
The ISO Standard ISO 9826:2018
specifies a range of Parshall flumes by a
model number – (P)1 to (P)21 and the size
by the throat width.
Parshall flumes must be built with
their dimensions in strict accordance with
specifications in the published documents
of the ISO 9826:2018 and ASTM D194191(2013) standards. Every Parshall flume
is an empirical device, hydraulically and
individually calibrated, and no intermediate sizes are standardised by either ISO
or ASTM. Parshall flumes are not scale
models of each other.
Drawings of the basic dimensions
of the two standards of the full range
of Parshall flumes, based on both standards, can be obtained at no cost from
the author.

THE ISO AND ASTM STANDARDISATION
PROCESSES
Standards are important in international
trade because incongruent standards can
be barriers to trade, giving some organisations advantages in certain areas of the
world. Standards provide clear, identifiable
references that are recognised internationally and encourage fair competition in
free-market economies. Standards facilitate
trade through enhanced product quality
and reliability, greater interoperability and
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Every Parshall flume is an empirical device, hydraulically and
individually calibrated, and no intermediate sizes are standardised by
either ISO or ASTM

compatibility, greater ease of maintenance
and reduced costs.
ISO Compliance, Certification and
Accreditation to ISO standards for an
organisation are simply a way of proving
that an organisation does indeed comply
with the relevant standard(s). Some organisations are required to implement these
standards and others to demonstrate their
compliance to them.
Even the name of the ISO organisation is standardised. The name “ISO” is
not an acronym, but was derived from
the Greek word “isos” meaning “equal”.
(The relation to standards is that if two
objects meet the same standard, they
should be equal.) This name eliminates
any confusion that could result from
the translation of “International
Organization for Standardization” into
different languages which would lead to
different acronyms.
ISO is a voluntary organisation
whose members are recognised standard
authorities, each one representing one
country. The bulk of the work of ISO
is done by 2 700 technical committees,
subcommittees and working groups. Each
committee and subcommittee is headed
by a Secretariat from one of the member
organisations. The American National
Standards Institute (ANSI) is the United
States representative to ISO.
ASTM International has no role in
requiring or enforcing compliance with its
standards. The standards, however, may

become mandatory when referenced by an
external contract, company or government.
A company can indicate that its
product conforms to an ASTM standard
if the organisation does its own testing/
verification and confirms that its product
meets an ASTM standard by referencing
the specific designation, e.g. stating that
it complies with or meets ASTM D194191(2013) Standard Test Method for Open
Channel Flow Measurement of Water with
the Parshall Flume.
ASTM develops industry-wide certification programs rather than programs for
individual organisations.
The certification programs are
available through the Safety Equipment
Institute for materials, products, systems
and services certificate programs. The
Safety Equipment Institute is a subsidiary
of ASTM.

CONCLUSION
The most effective way to obtain a good
understanding of the use of the Parshall
flow measuring structures is to consult
publications, articles and the appropriate
standard which have been issued on
these flumes. Such information and
standards not only give a review of the
flume, but also provide the necessary
basic principles and practical outlines
on how to select the most appropriate
structure for specific demands and how
to manufacture the hydraulic design of a
flow-measuring device.
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M & C Consulting Engineers (Pty) Ltd refurbishes
and upgrades wastewater works and sewer
pipelines in the Mtubatuba Local Municipality
The waterborne sanitation challenges
experienced by the Mtubatuba Local
Municipality in northern KwaZulu-Natal
often resulted in spillages of raw sewage
in streets, stormwater drainage systems
and natural water courses, thereby
polluting the environment and posing
a serious risk to human health (cholera,
diarrhoea and typhoid are typical
examples of resulting diseases).
To address the situation M & C Consulting
Engineers (Pty) Ltd focused specifically on
the following areas and tasks:
QQ Mtubatuba Town – construction of
outfall sewer and pump station
QQ kwaMsane Area – security fencing
around sewer ponds and upgrading of
sewer network
QQ St Lucia – refurbishment of six sewer
pump stations and augmentation of
outfall sewer in McKenzie Street
QQ Ndlovu Village – refurbishment of
existing pump station, and upgrading
of sewer network and home
connections
QQ Nordale Township – construction
of new sewer reticulation: converting
septic tanks to a full waterborne
system.

Mtubatuba CBD raw sewer spillages

Construction commenced in June 2017
but was halted in February 2018 due to
insufficient funds, resulting in a delay
of two years while funding applications
were being processed. The project then
received funding from the Department
of Cooperative Governance and
Traditional Affairs (COGTA) under the
MIG programme. The overall approved
budget was R52 million and the project
was implemented on a turnkey (design
and build) basis.
Apart from an initial lack of funding,
other challenges faced included the
following:
QQ The unavailability of as-built drawings
for all old infrastructure
QQ Water seepage, sand material
collapsing and deep excavations due
to the flat terrain
QQ Delays caused by so-called business
forums demanding 30% of the
contract value and not wanting
another local business to benefit from
the project.
The successful implementation of the
project has averted the aforementioned
impacts on human health and the
environment.

Deed excavations in collapsible material

PROJECT TEAM
Client:
uMkhanyakude District Municipality
QQ Philile Mdletshe: Planning and
Design Manager
Consultant and Contractor:
M & C Consulting Engineers (Pty) Ltd
QQ Sinenhlahla Chamane Pr Tech Eng:
Project Manager
QQ Kensington Muchawonweyi Pr Tech Eng:
Designer Engineer
QQ Sihle Mpofana: Engineer Representative
CONTACT DETAILS
M & C Consulting Engineers (Pty) Ltd
335 Ebony Crescent
Mtubatuba 3935
South Africa
T:		 +27 35 550 0231
F: +27 86 260 9808
E: info@mcconsulting.co.za
W: www.mcconsulting.co.za

Construction of manhole

Wind farms are changing the
face of rural South Africa
With renewable energy increasingly becoming the order of the day, and the engineering fraternity looking
forward to the fifth round of the Renewable Energy Independent Power Producer Procurement Programme
(REIPPP), it is interesting to briefly take stock of what only one company (Concor) has achieved so far in this space
– an impressive ten South African wind farm projects since 2012.
Joe Nell, contracts director at Concor, looks
forward to the further possibilities that
Round 5 of the REIPPP could offer

Preparing the levels to cast a wind turbine
base at Perdekraal East Wind Farm
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“Since its first wind farm project near
Jeffreys Bay in the Eastern Cape, the company has built and retained significant
expertise and capacity in this specialised
field,” says Concor contracts director Joe
Nell. The projects it has been involved
in will generate just over 1 000 MW of
power for South Africa’s economy.
“These have been demanding contracts from a technical point of view, but
also exciting for our economy as a whole.
As model public-private partnerships,
these wind farms have proved to be rapid
and efficient contributions to the country’s energy needs.”
Typically, the projects are able to
start feeding electricity into the national
grid within just two years from financial
closing. In most cases, Concor – a Level 1
B-BBEE contributor – was engaged by the
project developer as the lead engineering,
procurement and construction (EPC)
contractor.

NICHE EXPERTISE
According to Nell they have been involved
since Round 1 of the REIPPP and have had
a significant participation stake in all the
rounds since then. Round 4, for example,
saw them engaged in five wind farm
projects, four of which were carried out
concurrently, in the process growing their
niche expertise.
Despite the extended delays between
some rounds, the company managed
to retain the skilled personnel it has
developed over the years. Approximately
40 staff are required per project, including engineers, foremen, surveyors,
administrators, and quality and HSE
personnel. In addition, between 200 and
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300 labourers are needed on each project,
with most of the labour being drawn from
local communities.
“With the tight time frames on wind
farm projects, as well as the intensive
interfacing with numerous other contractors on site, it is imperative to stay on
programme at all times,” Nell explains.
“This means it is vital to have the right
people on the ground, who can ensure
quality while keeping up the pace.”

Installation of the levelling template on a turbine
base at Roggeveld Wind Farm, which is the
final step before the base pour

BLAZING A SUCCESSFUL TRAIL
The company was also responsible for design work in most projects, which usually
took place in collaboration with a design
consultant for the first four months of a
16 to 17-month contract. Careful research
would also be conducted into the geology
and foundation requirements for each
location, to ensure the optimal concrete
mix in line with the client’s expectations.
At Jeffreys Bay, there were 60 wind
turbine bases constructed along with
50 km of access roads and 55 km of cable
trenching for the electrical contractors.
The 35-turbine Noupoort Wind Farm
was next, followed by the challenging
and mountainous De Aar project with
67 turbines.
At De Aar, access was a particular
challenge, requiring about 20 000 m3
of blast and fill work just to create
access to the wind farm site on top of
Maanhaarberg where some of the turbine
positions were located. The project
furthermore demanded a total of some
400 000 m3 of earthworks, of which
three-quarters had to be blasted. Drill rigs

Concrete pour under way at the Kangnas
Wind Farm in the Northern Cape

A completed concrete base and plinth before
backfilling at Noupoort Wind Farm
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Concor’s batch plant at the Perdekraal East Wind Farm

worked 24 hours a day to achieve this feat,
supported by about 100 plant items for
loading and hauling. The work included
59 km of access road as well.
The Loeriesfontein and Khobab Wind
Farms were particularly remote, located
70 km from the town of Loeriesfontein.
This necessitated the building of a
300-man camp on site, even before the
construction on the 61-turbine project
could begin.
The four projects that ran concurrently were Perdekraal East in the
Cape Winelands district, Excelsior
near Swellendam, Golden Valley near
Cookhouse and Kangnas near Springbok.
“The most recent wind farm is
Roggeveld, in the mountains between
Matjiesfontein and Sutherland, where
windy conditions and snowfalls forced
the site’s closure on several occasions,”
says Nell. “This created its own challenges
relating to the foundation construction,

which added to the experience of
our teams.”

APPROACH AND VALUES

NEW TRENDS

Nell notes the importance of the company’s approach and values – focused on
care, trust, delivery, agility and teamwork
– in the success of its wind farm projects.
Priorities include caring about employees
and their safety, engagement with local
communities and shouldering environmental responsibility.
“For instance, through our development of specialised concrete mixes, we
have reduced our carbon footprint significantly,” he explains. “In the manufacture
of 200 000 m3 of concrete for all these
projects to date, we have reduced carbon
emissions by around 800 tonnes.”
Agility (in dealing with delays that disrupt the planned schedules) and technical
excellence (which allowed the company
to produce 440 concrete foundations for

Nell emphasises the importance of staying
up to date with trends in the wind energy
sector, which is seeing increasingly
large turbines being deployed in the
latest projects. While most of the earlier
turbines were rated around 2 to 2.5 MW
and measured around 80 m in height, the
latest units now produce up to 6 MW and
some are more than 120 m high.
This has an impact on the design of
the concrete foundations, which are inevitably larger and consume more concrete.
In turn, contractors must have the capability to run larger batch plants on site,
with backup plants in case of breakdowns,
facilitating the production of consistent
quality concrete at higher volumes.
“At Concor we are looking forward to
the opportunities that could arise from
Round 5 of the REIPPP,” Nell concludes.

“The most recent wind farm is Roggeveld, in the mountains
between Matjiesfontein and Sutherland, where windy conditions
and snowfalls forced the site’s closure on several occasions,” says
Nell. “This created its own challenges relating to the foundation
construction, which added to the experience of our teams.”
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turbines to date without a single rejection)
underpin the whole process.

Info
Coral Fraser-Campbell
On behalf of Concor
communicate@coralynne.co.za
www.concor.co.za
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The role of glass and
steel fibres in concrete
The toughness and tension of concrete made with
Portland cement can be greatly improved by the
inclusion of certain fibres in the mix. In this article
the role of glass and steel fibres in the mix, and the
characteristics of such concrete are briefly discussed.
Fibre‐reinforced concrete can sustain load at deflections or
strains much greater than those at which cracking first appears in
the matrix. The following criteria would, however, apply:
QQ Fibres should be significantly stiffer than the matrix, i.e. have
a higher modulus of elasticity than the matrix.
QQ Fibre content by volume must be adequate.
QQ There must be a good fibre‐matrix bond.
QQ Fibre length must be sufficient.
QQ Fibres must have a high aspect ratio, i.e. they must be long
relative to their diameter.
If the fibre content of the concrete is too low, the fibres will not
have a significant effect on the strength or modulus of elasticity
of the composite, so it is important to evaluate published test data
and the manufacturer’s claims carefully.
It must also be noted that high-volume concentrations of
certain fibres may make the plastic concrete unworkable.

GLASS FIBRES
Glass fibres initially were found to be alkali-reactive, and
products in which they were used deteriorated rapidly. Alkaliresistant glass containing 16% zirconia was successfully formulated in the 1960s, and by 1971 was in commercial production
in the United Kingdom. Other sources of alkali‐resistant glass
were developed during the 1970s and 1980s with higher zirconia
content. Alkali‐resistant glass fibre is used in the manufacture
of glass‐reinforced cement (GRC) products which have a wide
range of applications.
Glass fibre is available in continuous or chopped lengths. Fibre
lengths of up to 35 mm are used in spray applications and 25 mm
lengths for premix applications.
Glass fibre has high tensile strength (2–4 GPa) and elastic
modulus (70–80 GPa), but has brittle stress–strain characteristics
(2.5–4.8% elongation at break) and low creep at room temperature. Claims have been made that up to 5% glass fibre by volume
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Glass and steel fibres can greatly improve the toughness and tension
of concrete made with Portland cement

has been used successfully in sand–cement mortar without the
cement and water clumping together (“balling”).
Glass‐fibre products exposed to outdoor environment have
shown a loss of strength and ductility – it is speculated that alkali
attack or fibre embrittlement are possible causes. GRC has been
confined to non‐structural uses where it has wide applications.
It is suitable for use in direct spray techniques and premix processes, and has been used as a replacement for asbestos fibre in
flat sheet, pipes and a variety of precast products. GRC products
are used extensively in agriculture, for architectural cladding and
components, and for small containers.

STEEL FIBRES
Steel fibres have been used in concrete since the early 1900s.
The early fibres were round and smooth and the wire was cut or
chopped to the required lengths. The use of straight, smooth fibres has largely disappeared, and modern fibres have either rough
October 2020 Civil Engineering

Modern commercially available steel fibres are
manufactured from drawn steel wire, from slit
sheet steel or by the melt-extraction process which
produces fibres that have a crescent-shaped cross
section. Typically, steel fibres have equivalent
diameters (based on cross-sectional area) of from
0.15 mm to 2 mm, and lengths from 7 to 75 mm.
surfaces, hooked ends or are crimped or undulated throughout
their length.
Modern commercially available steel fibres are manufactured from drawn steel wire, from slit sheet steel or by the
melt-extraction process which produces fibres that have a crescent‐shaped cross section. Typically, steel fibres have equivalent
diameters (based on cross-sectional area) of from 0.15 mm to
2 mm, and lengths from 7 to 75 mm. Aspect ratios generally
range from 20 to 100 (aspect ratio is the ratio between fibre
length and its equivalent diameter, which is the diameter of a
circle with an area equal to the cross‐sectional area of the fibre).
Carbon steels are most commonly used to produce fibres,
but fibres made from corrosion‐resistant alloys are available.
Stainless steel fibres have been used for high‐temperature
applications. Some fibres are collated into bundles using water‐
soluble glue for ease of handling and mixing. Steel fibres have
high tensile strength (0.5–2 GPa) and modulus of elasticity
(200 GPa), a ductile/plastic stress‐strain characteristic, and
low creep.
Steel fibres have been used in conventional concrete mixes,
shotcrete and slurry‐infiltrated fibre concrete. Typically,
content of steel fibre ranges from 0.25% to 2% by volume.
Fibre content of over 2% by volume generally results in poor
workability and fibre distribution, but can be used successfully
where the paste content of the mix is increased and the size of
coarse aggregate is not larger than about 10 mm. Steel‐fibre‐
reinforced concrete containing up to 1.5% fibre by volume has
been pumped successfully using pipelines of 125 to 150 mm
diameter. Steel fibre content up to 2% by volume has been used
in shotcrete applications using both the wet and dry processes,
while fibre content of up to 25% by volume has been obtained
in slurry‐infiltrated fibre concrete.
Concretes containing steel fibre have substantially
improved resistance to impact and greater ductility of failure
in compression, flexure and torsion. The elastic modulus in
compression and modulus of rigidity in torsion also are no
different before cracking when compared with plain concrete
tested under similar conditions.
Steel‐fibre‐reinforced concrete, because of its improved
ductility, could find applications where impact resistance is
important. Fatigue resistance of such concrete is reported to be
increased by up to 70%.
It is thought that the inclusion of steel fibre as supplementary reinforcement in concrete could assist in the reduction of
spalling due to thermal shock and thermal gradients. Corrosion
of normal steel fibres could be a disadvantage in exposed
concrete situations where spalling and surface staining are
likely to occur.
Civil Engineering October 2020
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History of the structural engineering standards

for underground mining structures
OVERVIEW
In the late 1970s many engineers within the mining industry,
as well as structural engineering consultants and contractors
serving the mining industry, recognised the need for improved
structural engineering design methodologies for those structures typically associated with underground mines. Arising
out of this need, important research efforts and surveys were
completed to build a good understanding of how these structures behaved and what provision should be made for possible
extreme events. This was followed, in the later 1980s, by the
drafting and publication of a set of South African standards
(SANS 10208), providing consistent guidelines for the structural
design of headgears, shaft sinking structures, conveyances and
permanent shaft structures. These standards were widely recognised internationally, leading to their adoption and publication
by ISO in 2018 (as ISO 19426). For understanding by a wider
audience this article describes the historical development of the
SANS 10208 and ISO 19426 sets of standards.

INTRODUCTION
The Minerals Council South Africa (MCSA), previously called
the Chamber of Mines of South Africa (CoM), is a body organised by the mining companies (often called mining houses)
to allow collaboration between the different mining houses.
MCSA also represents the mining industry on a national basis
to deal with matters of common interest which include wage
negotiations, policy inputs to statutory bodies, as well as other
relevant matters.
During the period up to about the late 1990s the CoM had
a strong Consulting Mechanical and Electrical Engineering
(CMEE) committee which collaborated on engineering aspects
within the mining industry, and which was ably supported by
the Chamber of Mines Research Organisation (CoMRO). This
included researching, preparing and publishing engineering
guidelines. These incorporated guidelines for the design of

Through the late 1970s and 1980s there was
also a growing realisation that the design of
mine shaft structures should be formalised
and become more rational, as no national
standards existed in South Africa at the time.
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structures which occurred specifically in the underground
mining industry.
Through the late 1970s and 1980s there was also a growing
realisation that the design of mine shaft structures should be
formalised and become more rational, as no national standards
existed in South Africa at the time. Accidental and extreme load
conditions were not consistently applied by designers. It became
clear that safety margins were not uniformly applied and were
sometimes not well understood. There was a sense amongst
some industry suppliers and designers that different construction materials were competing unfairly, because different load
sets were used. There was also a desire to have the CoMRO
guidelines for the dynamic design of shaft guides publicly and
easily available to structural engineering practitioners, also
to ensure consistent safety in the structural design of mine
shaft structures.
These drivers led to the creation of the SANS 10208 series
of South African standards, which were published from the late
1980s onwards.
Several of the other major mining countries worldwide had
their own standards. These national standards, or in some cases
mining industry standards, had the same intent as the South
African standards; however, the detail within the standards
varied. Some of these standards were also very dated because of
the declining importance of the mining industry in the relevant
countries.
As the global village developed with the onset of the internet, it was found that organisations who were experienced in
mine design were undertaking more work for countries outside
of their own countries, i.e. away from where they as structural
engineering consultants had offices where their experienced
design personnel resided. This created a need for design
engineers to have knowledge of the mine design standards in
more than one country. It was realised that, if an international
standard were prepared and agreed to, this would simplify the
overall standards issue. This development was given added
impetus by agreement at an informal forum held during the
international hoisting conference (Hoist and Haul 2005) held in
Perth, Australia, that the publication of international standards
would assist greatly in ensuring competent international collaboration. At the same time, the SANS 10208 set of standards
was becoming widely recognised internationally as a very good
standard for the structural design of mine shaft structures.
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Against this background the ISO 19426 series of standards was
initiated using the SANS 10208 standards as a starting point,
which was then updated to incorporate aspects such as seismic
design (which had not been considered necessary in the purely
South African context) and was finally published in 2018.
From this auspicious beginning, the need for further international standards was identified. Work is in progress to prepare
the further identified standards.
It would be remiss not to mention the vision of South
Africa’s Dr Geoff Krige in the above. He has been, and still is
today, the visionary that set the process described above in
motion. He is still leading the ISO working group that has taken
on the challenge to prepare and issue the initial and further
identified standards.
The author is the South African technical representative on
the committee, along with Dr Geoff Krige who serves as the
convenor.

CHAMBER OF MINES GUIDELINES
The development of the structural design of mine shaft equipment in South Africa followed slow empirical development –
from timber sets spaced 6 feet apart around the turn of the 20th
century, to timber sets spaced at 10 feet, and then steel buntons
spaced at 12 feet by the middle of the 20th century. Following
the Second World War there was a brief return to timber shafts
due to a worldwide shortage of steel. Once steel was available
again, bunton-set spacing increased to 15 feet, and then with
metrication to 5 m. By the early 1970s shaft steelwork was typically spaced at 4.572 m (15 feet) or 5 m.
The implicit difficulty with empirical design developments
became apparent in the early 1970s when several deep mine
shafts were designed with 6 m bunton spacing, which was done
to reduce cost and equipping time for these shafts. By the mid
1970s it was evident that several of these shafts with 6 m bunton
spacing had very severe fatigue and cracking problems, or bolt
loosening and excessive wear. Conveyances and shaft steelwork
alike did not survive well with the 6 m bunton spacing. It was
clear that the behaviour of conveyances within mine shafts had
to be understood better to enable a rational design for reliable
mine shaft performance. The CoMRO became involved in
coordinating a major research programme, with the main contractor being the Structural Dynamics Research Corporation
(SDRC), and smaller contractors being the University of the
Witwatersrand and the University of Pretoria.
The culmination of this work was the publication of CoMRO
User Guide 21. Shafts designed in accordance with these guidelines were found to perform well.

SANS 10208
In the early 1980s the Southern African Institute of Steel
Construction’s (SAISC) then president and training director,
along with Dr Geoff Krige, recognised the need to develop
a formal standard for the design of mine shaft structures to
ensure the application of consistent safety standards, as well as
to provide for fair comparison between steel and concrete as
construction materials for headgears. A meeting was convened
by the SAISC, to which the CMEEs and Senior Structural
Engineers from all of the major mining companies were invited,
together with leading consulting engineers and university
Civil Engineering October 2020

In the early 1980s the Southern African Institute
of Steel Construction’s (SAISC) then president
and training director, along with Dr Geoff Krige,
recognised the need to develop a formal standard
for the design of mine shaft structures to ensure the
application of consistent safety standards, as well
as to provide for fair comparison between steel and
concrete as construction materials for headgears.
personnel. At this meeting it was agreed that a proposal should
be put to the South African Bureau of Standards (SABS)
authority to develop a standard for the structural design of
headgears. To this end a headgear committee was formed which
was tasked with the publication of the first edition of the SANS
10208 headgear design standard. The committee included representatives from mining houses, design houses who specialised
in mining work, shaft sinking companies, mining equipment
suppliers and universities.
Following completion of the headgear standard, the committee recognised that similar standards for other mine shaft
structures would also be useful. CoMRO generously allowed
permission for use of the material in the CoMRO User Guide 21
as key base technology for the standards dealing with conveyance design and the design of mine shaft guide structures. The
set of standards that was eventually prepared and published
included:
QQ SANS 10208 – Part 1 – Headgears
QQ SANS 10208 – Part 2 – Sinking Stages
QQ SANS 10208 – Part 3 – Conveyances
QQ SANS 10208 – Part 4 – Shaft System Structures
These were published as first editions between 1986 and 1995.
They have subsequently been updated, and most are now in
Edition 3, published between 2005 and 2014.
All structural engineering design for headgears, conveyances
and mine shaft structures in South Africa is now done in
compliance with these standards. The goal of developing a
rational design procedure for these structures, ensuring a
consistent level of safety had been achieved in the South African
context.

ISO 19426
Through the use of the internet the engineering world started
becoming part of the global village. This intensified design
work being done by countries with a strong history of mining
excellence for other countries with less experience in mining,
as well as in their home countries. Many mining companies
are also international enterprises, and they expect the best
aspects of their own design requirements to be applied wherever
they own and operate mines. As a result, it was identified that
differing mine design standards presented various difficulties,
particularly in the detail of the design parameters, but also to
some extent in the concepts used. It was recognised that to have
unified international standards would simplify design work
being done internationally. A significant second outcome was
that countries who did not have mine design standards would
have easy access to these.
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The ISO Mining Technical Committee (ISO TC 82)
was formed in 1959, and prior to the mid-2000s
when ISO was approached by SABS, had last met
in 1961. This committee was thus dormant, with no
people allocated to it. The efforts of SABS to revive
this committee were assisted by almost simultaneous
requests from South Korea, who was keen to develop
their expertise in mine closure and rehabilitation into
ISO standards, and from the ISO Technical Committee
for Earth Moving Equipment (ISO 127) who wanted
to extend several of their standards for application
to underground mining machinery. This technical
committee was thus revived and met early in 2013.
As SABS is a member of the International Standards
Organisation (ISO), based in Switzerland, ISO was approached
with this proposal. ISO agreed in principle, but their protocols
required that a proposal for these standards had to be accepted
through the ISO Mining Technical Committee.
The ISO Mining Technical Committee (ISO TC 82) was
formed in 1959, and prior to the mid-2000s when ISO was approached by SABS, had last met in 1961. This committee was
thus dormant, with no people allocated to it. The efforts of SABS
to revive this committee were assisted by almost simultaneous
requests from South Korea, who was keen to develop their expertise in mine closure and rehabilitation into ISO standards, and
from the ISO Technical Committee for Earth Moving Equipment
(ISO 127) who wanted to extend several of their standards for
application to underground mining machinery. This technical
committee was thus revived and met early in 2013. Amongst
other aspects discussed and agreed was the establishment of
a working group to prepare the proposed ISO mine structure
design standards. This working group is ISO TC 82 WG4, and
has been convened by Dr Geoff Krige since its inception. It was
further agreed that the SANS 10208 set of standards would be
used as the working draft of the new ISO standard.
However, a further difficulty became apparent. Neither
Australia, nor Canada were members of ISO TC82, which
meant that they were not included in the working group. It was
important that representation in this working group included the
primary countries worldwide which had an established and active
mining industry. Australia and Canada, amongst other countries,
were encouraged to join the ISO TC82 committee, and their representation on the ISO T82 WG4 working group was confirmed.
Since 2013, ISO TC82 and ISO TC82 WG4 have met on an
approximately annual basis. The SABS standards were reviewed
and input from each country that participated was included.
One aspect that was quickly realised is that terminology varied
between countries, in some cases quite significantly. As examples
the South African term headgear, is commonly known as a headframe in other countries. The sinking stage is the South African
terminology used for the multiple level platform supported in a
shaft during shaft sinking. In many other countries this is called
a galloway. Due to these differences, and many others, it was decided to introduce a new standard to the ISO 19426 series for the

34

terminology. All the other standards in this series then referred
to ISO 19426 – Part 1 – Vocabulary. This standard was then used
to include all definitions used. There was a need also to introduce
requirements for dealing with seismic loading on mine structures,
both for natural earthquakes and mining-induced seismicity. The
equipment used also differs from country to country, so some of
the specific equipment-related loads were moved into informative
annexes and the loads from additional equipment were added to
these annexes.
The initial set of ISO standards (ISO 19426) was published
early in 2018. Publication of this set of standards, based on the
SANS 10208 set of standards, has demonstrated that South
Africa still has a leadership role to play in the engineering technology associated with the global mining industry.

OTHER ISO STANDARDS
During the compilation of the ISO 19426 series a number of
aspects that were not previously covered in the SANS 10208
series were discussed. This led to the agreement that further
standards would be prepared. These additional standards that
are now being prepared are the following:
QQ An ISO standard for design of rope guides
QQ An ISO standard for underground mining structures not
associated with the access shafts
QQ An ISO standard for shaft lining
QQ An ISO standard for the maintenance standards for shaft
steelwork.
At the time of writing this article the standard for design of
rope guides was a published draft international standard (DIS),
while the underground structure standard was in committee
draft (CD) format, where after it would have been circulated for
approval as a DIS. As with the rope guide standard, following
completion of the DIS process it will be published. The standard
for shaft lining is expected to be approved as a CD within the
next few months. Development of this standard is being managed by the Canadian members of the ISO TC82 WG4.
The maintenance standard for shaft steelwork (guides,
buntons, stations, etc) is the next focus for South African
members of the WG. It is intended to use available information
to prepare a first draft that will then be circulated to the greater
WG for input.

CONCLUSION
The first reason for preparing this article was to report on the
successful achievement of the aim of having publicly available
information for underground mine structures. By ISO publishing
these standards, all countries who are members of ISO have
agreed that these will be the internationally recognised standards.
The additional purpose of this article is to create awareness of these standards. A follow-up article dealing with the
technical contents of the standards, is currently in preparation and will be published in this magazine as soon as it has
been completed.
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General Conditions of
Subcontract – at last
INTRODUCTION
After all the years that the General
Conditions of Contract for Construction
Works (GCC) has been in use (after
nine GCC editions) there is at last now
a General Conditions of Subcontract for
Construction Works (GCSC) available
for projects where GCC 2015 is used
for the Main Contract. The GCSC was
initiated by the late Ivor Evans to serve
as a trial run, during the validity of GCC
2010, to fill a perceived gap in the need
for a back-to-back subcontract. After the
initial GCSC had been tried and found
viable, it was adjusted to GCC 2015 as
the Main Contract and published as
GCSC 2018.
The GCC is an adaptable set of
contract conditions that can be used for
design by the Employer or the Contractor
and is applicable to engineering and
building projects or a combination of
such projects. For example, the main part
of the contract may involve engineering
works which are accompanied by
building works. If the Contractor wants

to subcontract the building components,
a Subcontract, which will help in making
the administration and performance
of the works easier, is now available as
GCSC 2018.
Because a Subcontractor will be able
to perform his work at lower cost or
with more skill or higher quality than
the Contractor, a high percentage of
construction work is subcontracted. This
means that, although the Contractor
is responsible for all work, many Main
Contracts depend on the performance
of their Subcontractors. Although
good working relationships are the
norm between the Contractor and the
Subcontractor, the Contractor would not
employ a Subcontractor as an employee,
because subcontracting is not a contract
of service but a contract for service.
The key to good relationships between
the Contractor and the Subcontractor is
having a well-written and comprehensive
Subcontract that is back-to-back with
the Main Contract. This is exactly what
GCSC 2018 is offering.

The GCC is an adaptable set of contract conditions that can be
used for design by the Employer or the Contractor and is applicable
to engineering and building projects or a combination of such
projects. For example, the main part of the contract may involve
engineering works which are accompanied by building works. If
the Contractor wants to subcontract the building components, a
Subcontract, which will help in making the administration and
performance of the works easier, is now available as GCSC 2018.
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FEATURES OF GCC 2015
To fully comprehend the function of
GCSC 2018, it is firstly necessary to start
off with the relevant features of GCC
2015. The main objective of GCC 2015
is to set out fair, equitable, efficient,
economic and transparent contract
administrative procedures, and allocation
of risks. This was achieved by complying
with SABS 10845 requirements and
testing every clause against the equity
requirements for conditions of contract.1
As GCSC 2018 is back-to-back with GCC
2015, the same fair, equitable, efficient,
economic and transparent characteristics
are in GCSC 2018.
In GCC 2015 the management of
the contract is the responsibility of the
Construction Manager and the Employer’s
Agent. This is a time-trusted arrangement
that works well. In GCSC 2018 this arrangement is based on the understanding
that the Contractor now has the same
rights and obligations as the Employer in
GCC 2015, and the Subcontractor now
has the same rights and obligations as the
Contractor in GCC 2015.
One of the essential criteria for conditions of contract is the fair appropriation
of risks by applying the following wellproven principles:
QQ The risk is to be carried by the party
that can control it best.
QQ The risks that nobody can control are
to be carried by the Employer.
QQ Where possible, the risk should be
insured.
With the back-to-back GCC 2015 and
GCSC 2018, the Subcontractor is assured
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that risks that he cannot assess beforehand, will not be placed on him.

GCC 2015 REQUIREMENTS
FOR A SUBCONTRACT
GCC 2015 provides for the appointment
of either a subcontractor or a selected
subcontractor. A subcontractor, also
called a domestic subcontractor, is chosen
by the Contractor as the appropriate
Subcontractor to carry out the specific
work required. The Employer has no influence on the appointment of a domestic
subcontractor. A selected subcontractor is
selected by the Contractor in consultation
with the Employer for specialised work
in terms of the procedure set out by the
Employer in the Scope of Work.
No provision is made for the appointment by the Employer of nominated
subcontractors. Instead, if the Employer
requires a competent Subcontractor
to carry out specialised work, such a
Subcontractor is then selected by the parties. The main reason for not allowing the
Employer to nominate a subcontractor is
that it does not comply with the requirement of agreement by consent – the
nominated subcontractor is forced onto
the Contractor by the Employer. The only
benefit is for the Employer having control
over the choice of the subcontractor.
Nominated subcontracting in construction works caused unsolvable problems
regarding payment and insolvency.
The Contractor may not subcontract
the whole of the Contract and must
obtain the prior consent of the Employer’s
Agent to subcontract part of the contract.
To ensure that the Employer’s Agent’s
consent to subcontract is not withheld,
the Contractor should allow him insight
into the reasons why subcontracting is
required and his selection process for
Subcontractors.
The Contractor remains liable for the
Subcontractor’s performance, even if it is
a selected subcontractor. Even with the
Employer’s Agent’s consent for subcontracting and the Employer taking part in
the selection of a selected subcontractor,
there is no legal relationship between the
Employer and any Subcontractor.
In the event of termination of the
Main Contract by the Employer and upon
his request, the selected subcontract
must be assigned to him. This will allow
for direct payment by the Employer to
the Subcontractor that was selected, for
Civil Engineering October 2020

Poor quality of subcontracting work is one of the problems
Contractors complain about. Quality may be defined as conforming
to the specifications or to be suitable for the purpose intended.
In this regard, Section 7 of GCSC 2018 sets out the quality
requirements of plant, workmanship and materials. It even allows
for conditional acceptance and a related reduction in payment
for plant that is defective but can still provide a useful service.
work done by him, if the Main Contract is
terminated.
If requested by the Employer, the
Contractor must assign to him any
continuing obligations of Subcontractors.
This will be applicable to benefits extending beyond the final approval of the
Works such as guarantees against defects.
GCC 2015 Clause 4.8 also provides for
the Employer to appoint what is known
as a direct contractor who will work at
the same time and at the same site as the
Contractor. This is not a Subcontractor.
The risk for such a situation is placed on
the Employer who must set out the limitations in the Scope of Work or face a claim.

SUBCONTRACTING FOR
DESIGNATED GROUPS
The government has determined that
public procurement (tendering) can help
to drive transformation, including the
empowerment of designated groups and
SMMEs through subcontracting. In Item
4.4.5 of the Standard for Uniformity, 2019,
it is stated that:
“If feasible to subcontract for an
engineering and construction works
contract, an employer must apply
subcontracting to advance designated groups in accordance with
the provisions of Sections 9 and
12 of the Preferential Procurement
Regulations, 2017 (as amended).”

The further requirement of the Regulation
is that, for Contracts with a value of more
than R30 million, at least 30% of the value
must be subcontracted to the designated
groups. These Subcontractors can be selected from the Central Supplier Database
that has been created for this purpose.
The use of the words “If feasible …” in
the abovementioned item in the Standard
of Uniformity, recognises that it may
not always be possible to subcontract
due to the nature of the Main Contract.

If the Main Contract is for one piece of
machinery, with a value which is above
R30 million, it is obvious that it would not
be suitable for subcontracting. However,
this is not the only exception that should
be considered. The main problem is that
subcontracting is in many instances
intended for specialised work which
emerging contractors do not and cannot
provide. Moreover, because the Contractor
is totally liable for his Subcontractor’s
work, problems like workmanship, quality
and payment are encountered. (Please note
that a Contractor is not a training organisation.) The Subcontractor’s subsequent
plea for help cannot be dealt with by the
Employer, because there is no contractual
relationship whatsoever between the
Subcontractor and the Employer. This
leads to animosity amongst the parties.
Placing the emerging contractor’s risks
totally on the Contractor’s head, leads
to more frustration than development.
In this regard, Employers are therefore
encouraged to identify procurement
opportunities for designated groups not
only through subcontracting but also by
using the General Conditions of Contract
for Construction Works (Simplified Form)
(SGCC), for uncomplicated work. Using
the SGCC will ensure that emerging
contractors can also be successful
main contractors.

PROBLEMS WITH SUBCONTRACTING
Poor quality of subcontracting work
is one of the problems Contractors
complain about. Quality may be defined
as conforming to the specifications or to
be suitable for the purpose intended. In
this regard, Section 7 of GCSC 2018 sets
out the quality requirements of plant,
workmanship and materials. It even
allows for conditional acceptance and a
related reduction in payment for plant
that is defective but can still provide a
useful service. Obviously, it is not the
quality requirements of the Subcontract
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For many years the SAFCEC General Conditions of Subcontract
was used for subcontracting. Although this SAFCEC General
Conditions of Subcontract also stated that the Subcontractor
undertakes to the Contractor the same obligations and liabilities
as are undertaken by the Contractor to the Employer in terms
of the Main Contract, it was not back-to-back with the GCC.
and liabilities as are undertaken by the
Contractor to the Employer in terms of
the Main Contract, it was not back-toback with the GCC. Upon publishing
GCSC 2018, SAFCEC consequently
abandoned their General Conditions of
Subcontract in support of GCSC 2018.
GCSC 2018 is only back-to-back with
GCC 2015 – the most popular conditions
of contract for construction works. If the
General Conditions of Contract (Short
Form) 2018 is used for the main contract,
GCSC 2018 will still be suitable for subcontracts, but it is not back-to-back with
the Short Form. A subcontract conditions
of contract for use with the Simplified
General Conditions of Contract 2018 is in
the process of being developed.

KEY FEATURES OF GCSC 2018
Important aspects
GCSC 2018 uses the same clause numbering as GCC 2015. Additional clauses in
GCSC 2018 are prefixed by SC.
QQ The definitions in GCSC 2018 are the
same as those in GCC 2015 except
that the word “Subcontract” (if applicable) is added in front, for example
“Subcontract Bill of Quantities”.
QQ “Main Contract” is an additional
definition meaning GCC 2015 and all
the documents forming part of the

Employer

USE OF THE GCSC 2018
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Basis of GCSC 2018
GCSC Clause 2.1.1.SC states the basis of
the subcontract regarding obligations,
liabilities and benefits as follows:
“The Contractor shall assume
towards the Subcontractor all
obligations and liabilities that the
Employer, under GCC 2015, assumes towards the Contractor. The
Subcontractor shall assume towards
the Contractor all obligations and
liabilities which the Contractor,
under GCC 2015, assumes towards
the Employer and Employer’s
Agent. The Contractor shall have
the benefits of all rights against the
Subcontractor that the Employer,
under GCC 2015, has against the
Contractor. The Subcontractor shall
have the benefits of all rights against
the Contractor that the Contractor,
under GCC 2015, has against the
Employer.”

See schematic diagram below.

Contractor

Administer

Subcontractor

Contractor
GCSC

For many years the SAFCEC General
Conditions of Subcontract was used for
subcontracting. Although this SAFCEC
General Conditions of Subcontract also
stated that the Subcontractor undertakes
to the Contractor the same obligations

agreement between the Employer and
the Contractor.
QQ The “Contractor” in GCC 2015 is the
“Contractor” in GCSC 2018, but the
functions are completely different, as
set out hereunder.

Employer’s agent

GCC

that causes poor quality. Poor quality
is usually due to unskilled workers who
cannot build quality into the work. No
specification, process, test or control
will produce the required quality if the
workers are incapable. Different to the
Contractor, the Subcontractor specialises
to do certain specific work. This means
the Subcontractor will employ and train
experienced persons to provide and
ensure that quality is attained. No matter
what, the specialised Subcontractor’s
work should be of a better quality than
work carried out by the Contractor. It can
therefore be concluded that poor quality
of subcontract work will most likely
come from the Employer’s requirement of
subcontracting to designated groups who
are not trained specialists.
Another problem raised by the
Contractors is that the Subcontractor
does not comply with the health and
safety requirements. In GCSC 2018 the
health and safety requirements remain
with the Contractor. This means that
the Contractor takes full responsibility
to ensure that his health and safety
programme is achieved. The Contractor
must provide the necessary guidelines to
the Subcontractor on how to achieve the
objectives and targets set out in the occupational health and safety plan.
A problem raised by the Subcontractors
is delayed payments by the Contractor.
In this regard GCSC 2018 Clause 6.10.SC
requires the Subcontractor to submit his
statement for payment to the Contractor at
least 7 days before the Contractor must deliver his monthly statement for payment to
the Employer’s Agent. The Subcontractor’s
statement for payment then becomes part
of the payment certificate issued by the
Employer’s Agent to the Employer for payment to the Contractor. GSCS 2018 Clause
6.10.4.SC then requires the Contractor to
pay the Subcontractor’s amount certified
for payment within 7 days after receiving
payment from the Employer. GCSC 2018
therefore ensures that delay in payment to
the Subcontractor is at a minimum of no
more than 7 days.

Administer
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This means the Contractor steps
into the shoes of the Employer (and the
Employer’s Agent) and the Subcontractor
steps into the shoes of the Contractor.
However, there are exceptions – for
example, when a “short cut” to the Main
Contract makes more sense, then the
Employer’s Agent gets directly involved in
the GCSC 2018.

Employer’s agent
QQ The Contractor takes up the adminis-

tration duties of the Employer’s Agent
as in GCC 2015, but the Employer’s
Agent makes the decisions and rulings
where GCSC 2018 directly relates to
GCC 2015.
QQ When an event or circumstance encountered by the Subcontractor relates
to the Main Contract, the Employer’s
Agent will get involved, for example
when the Subcontractor encounters
adverse physical conditions in carrying
out his work. The Subcontractor must
then submit his claim or notice to the
Contractor who will then submit it to
the Employer’s Agent for a ruling. In
such cases the Subcontractor is joined
with the Contractor, upon his discretion, in consulting with the Employer’s
Agent and the Employer in an attempt
to reach agreement.
QQ The Employer’s Agent’s Representative
acts on behalf of the Contractor and
has the same authority and powers
in the Subcontract as in the Main
Contract. He must observe how the
Subcontract Works are carried out and
examine and test materials and workmanship, because it is the same work
that is specified in the Main Contract.

General obligations
QQ If the Subcontractor must design the

Subcontract Permanent Works, or part
of it, the Contractor or the Employer’s
Agent, if required in the Main
Contract, will have to approve it.
QQ The Subcontractor is allowed
to sub‑subcontract part of his
work, but the Contractor and the
Employer’s Agent must approve the
Sub-subcontractor.
QQ Fossils discovered on the Subcontract
Site remain the property of the
Employer. Any disruption caused
by fossils on site will typically be a
Subcontract claim that will be handled
as a Main Contract claim.
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Only access to the Subcontractor Site, meaning admitting the
Subcontractor to carry out work on the Subcontractor Site, is
given to the Subcontractor. Possession of the Subcontractor’s Site,
meaning controlling of this site, remains with the Contractor.
Time
The Subcontractor is allowed a period
of 7 days less or more than required for
time-barring periods in GCC 2015. This
is necessary to allow the Contractor to
respond in good time as required by GCC
2015. Examples are:
QQ For the Subcontractor to submit a claim
in terms of GCSC 2018 Clause 10.1:
28 days – 7 days = 21 days.
QQ For the Contractor to issue the list
of work to be completed for the
Subcontract Certificate of Practical
Completion in terms of GCSC 2018
clause 5.14.1: 14 days + 7 days = 21 days.
QQ For the Subcontractor to treat suspension lasting longer than 84 days as repudiation in terms of GCSC clause 5.11.6:
28 days + 7 days = 35 days.

Access to subcontract site
Only access to the Subcontractor Site,
meaning admitting the Subcontractor to
carry out work on the Subcontractor Site,
is given to the Subcontractor. Possession
of the Subcontractor’s Site, meaning
controlling of this site, remains with the
Contractor.

Subcontract variations
GCSC Clause 6.3.1.SC requires that the
Contractor must notify the Subcontractor
promptly if the Employer’s Agent issues a Variation Order that affects the
Subcontract Works. It then becomes a
Subcontract Variation Order and thereafter the Subcontractor must follow the
normal procedures to carry out the varied
work. If the valuation of the Subcontract
Variation Order cannot be valued in terms
of similar work, the Contractor must
value it only after consultation with the
Subcontractor and the Employer’s Agent.

Payment
As stated above (under PROBLEMS
WITH SUBCONTRACTING), there is
no Subcontract payment certificate. This
is because the Subcontractor’s statement
for payment is incorporated into the Main
Contract’s payment certificate. The consequence of this arrangement is that only

the Employer’s Agent can make a correction in a subsequent payment certificate if
the Subcontractor is not paid equitably.

Termination
QQ The Subcontractor cannot terminate

the Subcontract for excepted risks.
This is because the excepted risks
will also affect the Main Contract
which must be terminated before
the Subcontract is correspondingly
terminated.
QQ If the Employer undertakes to bear
the additional costs to carry on with
the Subcontract Works and not to
terminate due to excepted risks, the
notice time is only 7 days for the
Subcontractor to notify the Contractor
of increased costs.
QQ The Employer is empowered to terminate the Main Contract, which will
include the Subcontract, in terms of
GCC 2015 Clause 9.2.

Claims
QQ There are two types of claims2 that

the Subcontractor can submit to the
Contractor:
(1)	A n internal claim which is a claim
resulting from an internal matter
between the Subcontractor and the
Contractor, or
(2)	A Main Contract-related claim
which is a claim resulting from a
matter in whole or in part with its
origin in the Main Contract.
QQ For an internal claim, GCSC Clause
10.1.SC requires the Subcontractor
and the Contractor to appoint a mutually agreed independent party, called
the Third Party, to rule on internal
claims. The Third Party’s handling
of an internal claim follows the same
procedures as that of the Employer’s
Agent for a Main Contract claim.
The Employer’s Agent of the Main
Contract is the ideal Third Party
because of his knowledge and involvement in the Main Contract. However,
the Subcontractor and the Contractor
may prefer a Third Party that is independent from the Employer.
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QQ For a Main Contract-related claim the

Subcontractor, who must deliver particulars as required by the Contractor,
is joined by the Contractor who will
submit the Main Contract-related
claim to the Employer’s Agent for his
ruling in terms of the Main Contract.
QQ For an internal claim, the time-barring
periods are 7 days shorter than the
corresponding GCC 2015 time-bar
periods. For a Main Contract-related
claim, the time-bars are as stated in
GCC 2015.

Adjudication
QQ If the Employer’s Agent gave a ruling

which is disputed, the adjudication
procedures of the Main Contract must
be followed
QQ If the Third Party gave a ruling which is
disputed, the Subcontract adjudication
procedure must be followed. This procedure only allows for ad-hoc adjudication.

QQ If a standing Adjudication Board exists

in the Main Contract, it is also available for the Subcontract to prevent
claims becoming disputes and to give
decisions on internal disputes.

CORRECTIONS
When a difficult document, like the GCSC
2018 which requires care and skill to
compile, is published, there will inevitably
be corrections and revisions which are
unavoidable and/or difficult to prevent.
This was foreseen in the Foreword where
it is stated that the First Edition is intended
to be developed further and tested in
practice through the experience of users
of GCSC 2018. It was the intention of the
committee responsible for GCSC 2018 that
a Second Edition will then be published.
Unfortunately, a Second Edition is not available yet and consequently some 20 pages
of corrections and revisions to GCSC 2018
have been published on the SAICE website.

Civillain by Jonah Ptak:
Finding the fibre-optic cable
For more engineering humour, please visit “Unreal Bridges”
on Facebook and “@TheUnrealBridge” on Twitter.

To get access to the “Corrections
Version 5.0 of May 2020” applicable to
GCSC 2018, go to www.saice.org, and
click on “COVID-19 Notices, Pro-forma
Templates & Corrections for SAICE GCC
Suite”. Search down for “Corrections
to General Conditions of Subcontract
for Construction Works (First Edition
2018) (GCSC 2018)”, and below it click
on “click here” to open the document
with all the corrections and revisions to
GCSC 2018.
To ensure that these corrections
and revisions are incorporated in the
Subcontract, it should be included in
the Subcontract Data, Part 1: Data
Provided by the Contractor following the
statement regarding the Conditions of
Subcontract.

CONCLUSION
GCSC 2018 is back-to-back conditions of
the Subcontract to the GCC 2015 conditions of contract of the Main Contract.
This means that exactly the same
conditions apply to the Subcontract as for
the Main Contract, with the necessary
adjustments.
GCSC 2018 is the ideal application
where the Main Contract is for civil work
accompanied by a substantial amount of
electrical, mechanical and/or building
work to be subcontracted.
By using GCSC 2018 as a comprehensive Subcontract compatible with the
Main Contract, it will facilitate administration of the Subcontract and stipulate
clearly the performance required by the
Subcontractor. There will be no possibility of any ambiguities or discrepancies
between the GCSC 2018 and GCC 2015.
Where specialised work is required
in the Main Contract for which the
Employer requires a selected subcontractor, GCSC 2018 is particularly
applicable.
GCSC 2018 will be developed further
upon feedback from the in-practice experience of its users.

NOTES
1. Refer to Paragraph 4.2 of Chapter 1 of
the Guide to the General Conditions of
Contract 2015 for the equity requirements
that the GCC complies with.
2. This can be an entitlement claim in
terms of GCSC 2018 Clause 10.1 or a
dissatisfaction claim in terms of GCSC
2018 Clause 10.2.
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Our Third Know Your Sector Competition Winner!
Alex Powell is the August
winner of our monthly Know
Your Sector Competition,
adding R10 000 to his bank
account!
Alex works at Bombela
Maintenance (Pty) Ltd
as a track engineer. He
is a dedicated railway
engineer having spent six
years working for Transnet
Freight Rail and is now
in his ninth year on the
Gautrain project.
Alex and wife Karen
have two boys, aged 3 and 5.
The whole family are avid
parkrunners (www.parkrun.co.za), and have taken to completing
virtual parkruns during the Covid lockdown.
On being asked what he intends doing with his prize money,
Alex says that the money will be a great help to his family, as

Karen has not been able
to get up and running
again in her career as a
paediatric occupational
therapist since the Covid
lockdown.
And how did he feel
when he learnt that he was
the winner? “I received
the email on a Saturday
evening, at the end of a
particularly tough week.
When entering the competition, I very much enjoyed
working through the quiz
questions and learning
interesting facts about
the featured companies, but hearing that I had won, was really
exceptionally fantastic news!”
Congratulations again Alex! And we hope that you and your
family will be able to get back to real parkruns again soon.

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: Standard Bank

Q5: Much Asphalt

Which one of the services listed on the answer
sheet does Standard Bank offer to construction
businesses specifically?

What does the Multistage bitumen converter
operated by AECI Much Asphalt do?

Q2: SMEC South Africa

With the Ctrack industry solutions such as mining
and yellow equipment, mobile asset tracking
and fixed plants, airports, agri solutions, small
business and consumer solutions, your fleet and
assets are always … what?

How many office locations does SMEC have
across South Africa?

Q3: Rocla
Rocla recently manufactured the largest customdesigned jacking culverts in South Africa. What
was the size of the jacking culvert?

Q4: Murray & Dickson Construction
(click on the logo on the front cover)
In which year was Murray & Dickson Construction
established?

Q6: Ctrack

Q10: AfriSam
When using AfriSam’s High Strength Cement
what would you NOT expect?

Q11: MAPEI South Africa
From which Italian city does MAPEI originate?

Q12: Nyeleti
How old is Nyeleti Consulting?

Q7: Reinforced Earth
What services does Reinforced Earth specialise in?

Q8: GeoAfrika Property Developments
GeoAfrika Technologies offer expertise in … what?

Q9: Technocad

Q13: Geberit
Which one of the characteristics listed on the
answer sheet is NOT a benefit of the Geberit
Pluvia roof drainage system?

Which Technocad Civil Engineering software
would you use if you needed to calculate cut and

TO ENTER: Scan or click on the QR code to submit
your answers (submissions, one per reader, will
be collected until 30 November, where after the
winner will be announced from a random draw).
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fill bulk earthworks quantities, including topsoil
stripping, for a road design?

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).
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Opportunities lurk in crises
A recent buy-out of a South African
subsidiary of one of the world’s largest
conglomerates, operating in the temporary works space, has focused the attention once again on the opportunities still
present in the local construction sector,
despite the Covid-19 pandemic.
RMD Kwikform South Africa (RMD)
has been acquired by a local consortium
comprising the senior management of the
business and a private equity corporation.
“While uncertainty and post-lockdown
challenges are expected to remain with
us for some time still, new opportunities
always accompany calamities,” says Dirk
Streicher, one of the new shareholders of
RMD Kwikform South Africa, now on the
brink of being rebranded as KiT.
Streicher continues: “A good business
is still a good business. We have taken a
top-down look which predominantly influenced the decision to acquire a private
equity stake in RMD South Africa. It was
the executive team and their experience
of the local market that really sold us the
deal. We were particularly impressed by
the early responsiveness of the team on
the deteriorating trading conditions early
in the cycle, long before Covid-19 arrived.”
Streicher, a civil engineer by profession, says further that the science and creative challenges and complexities of temporary works design remind him of his
childhood days when he enjoyed building
portal frame structures with Meccano.
Meccano, a metal model construction
kit for boys, was the brainchild of Frank

Dirk Streicher
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The RMD Alshor aluminium shoring system allows
substantial leg loads combined with light, safe handling

Hornby (1863–1936). It was also during
the World War years that RMD, initially
registered as Rapid Metal Developers, found
its roots, providing structural steel products
to the United Kingdom construction
industry when the country had to rebuild
its cities after the bombings. “The system
of formwork was then born out of the acute
shortage of building materials which followed the end of the Second World War,” ads
Sales Director, Rossouw Fourie, also a civil
engineer. “The fact that we are now proudly
South African is the cherry on the cake!”
Regarding what lies ahead for RMD,
Managing Director Johan Smit explains
that RMD South Africa will soon be rebranded as KiT while continuing to offer

Johan Smit

the same world-renowned RMD product
lines and internationally acclaimed
engineering expertise and know-how.
“A sole distributorship agreement with
the UK-based RMD Kwikform has been
signed, ensuring uninterrupted continuation of RMD products and services to the
southern African market.”

POST-COVID IMPACT ON THE SECTOR
Every downturn is unique, and this one
is especially unusual because it was not
triggered by economic forces. “We have all
witnessed the express version of the Great
Depression, with GDP plunging and unemployment spiking in a matter of weeks,
producing what many analysts refer to as

Rossouw Fourie
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the world’s shortest economic downturn,”
Smit continues. The big lesson from
past downturns, Smit believes, is that the
competitive order within the sector will
now change far more than it ever will in
prosperous times. The winners will be
the bold companies who break from the
mainstream, acting courageously and fast.
Companies will face critical choices in
the way they respond to the Covid-19 crisis
and its aftermath, which will determine
whether they remain viable in the long
term. Smit’s view is that the pandemic is
having a more severe impact on businesses
that were propped up by a pre-World-Cup
boom and quantitative easing. “Businesses
that had developed solid fundamentals
previously and have shown resilience during
the pandemic, will be well positioned to
not just survive, but to capitalise on current
opportunities in the sector,” he stresses.
Regarding the future of the industry,
Smit foresees the construction sector to
emerge into a new normal where medium
to smaller construction firms with low
fixed costs, a strong balance sheet and
a stable cashflow will be in the driver’s
seat. “For us the pandemic is acting as a
catalyst unlocking the underlying value
that had already been under way. It is now
paramount that we leverage our strong
foundation and stability, creating future
value beyond the deal. There are always
opportunities in distressed situations for
those who can spot them. These calamities beg for solutions which in turn can be
resolved through quality service and great
products,” Streicher ads.
Every crisis provides opportunities to
be better prepared for the future, and to
recalibrate for resilience and growth. “The
Covid-19 aftermath will result in industry
structures being redeveloped and recreated.
We already see signs of shortages in supply
chains, some of which could be temporary
as a result of the lockdown when production
came to a temporary standstill,” says RMD
Sales Director, Rossouw Fourie.

RMD formwork being used in the
Cornubia Interchange near Durban

REINVENTING CONSTRUCTION
According to Fourie, the upside is that there
is still time to capitalise on the opportunities
offered by this massive disruption. “They’re
available to anyone brave enough to take
bold decisions. Construction is among the
least digitised sectors in the world, according
to the McKinsey Index on Digitisation. In
the United States construction is second-last
on the Index, and in Europe it is in the last
position, so there is an opportunity here.
Organisations across the industry are
shifting to remote ways of working while
consultants are enquiring about strengthening their BIM (building information modelling) capability.” (The McKinsey Global
Institute’s research combines the disciplines
of economics and management, employing
the analytical tools of economics with the
insights of business leaders.)
Fourie expects planners, designers and
engineers in future to rely more heavily
on digital collaboration tools. He argues
that the further enhancement of 5D BIM
technology through augmented reality
via a wearable, self-contained device with
a see-through, holographic display and
advanced sensors, will significantly contribute to improved planning and better
understanding of temporary works design
and construction. “Mapping the actual
physical environment of temporary works
for building contractors will enable better
resource planning, which in turn reduces

Construction under way on the Gwaing Bridge, George,
showing substantial RMD formwork in place

unnecessary spending on formwork
equipment hire and labour costs, while
increasing productivity.”
The new shareholders and management do not only support implementation
of up-to-date technology, but also investment in education and development of
improved engineering design principles
and methods. This will also involve young
enthusiatic engineers-in-training to
educate them on temporary works design
and philosophies which are not currently
addressed in undergraduate curricula.
Smit’s view is that, in general, and particularly in temporary works, too, the case
for digital tools that increase productivity,
will become stronger. “We also expect to
see more players investing in automation of
on-site and back-office processes,” he comments. “One reason for the industry’s poor
productivity record is that it still relies
mainly on paper to manage its processes
and deliverables such as design drawings,
procurement, supply-chain orders and
equipment logs.” Process digitisation
means moving away from paper towards
online real-time sharing of information to
ensure transparency, collaboration, quality
control and eventually better and more
reliable results.
“Companies are by no means out of
danger – and won’t be for some months –
but now is the time to start re-imagining
our industry and how our organisations
can emerge in the next normal from a
position of strength,” Smit concludes.
Info
Rossouw Fourie (B Eng)
Sales Director
RMD Kwikform SA
(soon to be rebranded as KiT)
T: +27 12 004 1038 / 1000
M: +27 79 871 6821
E: rossouw.fourie@rmdkwikform.com
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Boon for city dwellers as Raubex
nears completion of Union Square
A BUILDING WITH MANY
TRANSNET MEMORIES
The renewal of Johannesburg’s city
centre is getting a further boost through
the expertise of Raubex Building, part
of the Raubex Group’s infrastructure
division.
Work is well under way on the
refurbishment of Union Square (which in
previous years served as offices to many
Transnet staff members), a 19-storey
block at 80 Plein Street in the heart of

Johannesburg’s original central business district. The project, scheduled for
completion in the last quarter of 2020, is
being undertaken for the Johannesburg
Social Housing Company (JOSHCO),
under principal agent and architect
Heather Dodd from Savage and Dodd
Architects. According to Juan Jardim,
Raubex Building’s senior site manager
on this contract, the project involves a
number of important innovations – and
more than a few challenges.

Work is well under way on the refurbishment and repurposing of
Union Square (previously an office block) – the first floor to
the 19th floor will each accommodate 18 residential units

REPURPOSING FOR RESIDENTIAL USE
“The building was previously an office
block, and is being repurposed for residential use,” says Jardim. “This means the
installation of considerably more walling
and other infrastructure than the building
was initially designed for.”
While the ground floor at street level
will be used as retail space, the first floor
to the 19th floor each accommodates
18 residential units. The range of apartments includes bachelor flats of 19 m2
in size, one-bedroom units of 35 m2,
two-bedroom units measuring 43 m2 and
four-room communal cluster units of
94 m2. The building is served by two passenger lifts, a service lift and a goods lift,
as well as three fire staircases. There are
three basements for parking.

MORE THAN A FEW CHALLENGES
“Load-bearing considerations led to
the selection of the lightweight Imison
walling system, achieving significant
weight reduction when compared to
bricks and mortar,” he says.
The Imison system is applied as a series of interlocking wall panels made from
high-quality Neopor insulating material.
The panels are installed in a framework
that is fixed to the soffit and slab, after
which the services such as conduits and
pipework are fitted. A mesh is installed
over the panels, which are then sprayed
on both sides with two layers of a highdensity fibre-cement called Fibrecote. The
final layer is then floated for a smooth
finish. A total of 15 500 m2 of Imison
panels were used, along with 32 600 m2 of
Fibrecote plaster.
“The use of this system makes for
easier loading, transportation and construction,” Jardim says. “The panels also
deliver a high level of soundproofing, and
a two-hour fire rating – enhancing the
quality of life for residents, and improving
safety.”
The need to minimise the weight of
additional infrastructure also affected the

44

October 2020 Civil Engineering

Load-bearing considerations led to the
lightweight Imison walling system being used;
here setting out of the internal walling is being done

choice of water-heating options. Union
Square has a gas-heated boiler system on
every fifth floor which distributes hot
water to the apartments.
In addition to refurbishing and augmenting the inside of the block, Raubex
Building also replaced the façades. “This
was necessary because of the ageing
concrete on the outside of the structure,
which meant that the original plaster and
tiles were delaminating,” Jardim says.
“About 5 000 m2 of old plaster and tiles had
to be broken from the face of the building,
exposing the concrete. We could then
break off loose concrete where necessary
and clean the exposed reinforcing bar.”
So extensive was the outer decay
that some 33 000 litres of the specialised
BASF MasterEmaco S 5410 CI, a fibrereinforced structural repair mortar with
active corrosion inhibition, were used
in the repair of the concrete structure.
These repairs could then be followed by
waterproofing, plastering and the application of a Marmoran finish, as well as glass
replacement and general painting.
To allow the façade refurbishment to
be conducted safely, scaffolding for the
full height of the building had to be engineered and installed. In addition to being
tied into the building, the 350 tonnes of
scaffold also had to be back-propped into
the basements to accommodate its weight.
The quality and safety of the system was
inspected and signed off by a suitably
registered structural engineer. Netting
was then also installed to eliminate
the risk of any falling materials, as this
labour-intensive process was conducted at
heights of up to 80 metres.
For its tenants, Union Square is conveniently located right across the road from
the busy Noord Street taxi rank, which is
among the largest in the country, serving
Civil Engineering October 2020

Mesh being installed over the panels
after which they are sprayed on both sides
with two layers of a high-density fibre cement

local and international commuters. For
Raubex Building, however, this location
made for challenging logistics, especially
as the property extends onto the sidewalk
and street on every side, providing no laydown area for materials and equipment.
“Most taxi activity would begin early
in the morning and continue until 7 pm,”
Jardim says. “This meant that our deliveries were made mainly in the evenings.
The night shift would then move the material to the floors where it was required,
to facilitate the following day’s work.”
Material was conveyed using a twotonne hoist that ran the full height of
the building. Rubble was also removed at
night, by tipper trucks fed by wheelie bins.
He notes that the building’s first-floor
plinth was just about the only space available to lay down materials and equipment.

LOCAL PARTICIPATION
“This project provided us with another
opportunity to support local participation
with the use of local labour and to train
small local businesses, mainly in carpentry,
specialised walling system installation,
tiling, brickwork, plastering, painting and
electrical work,” he says. There were several
of these businesses from Johannesburg’s
Ward 59 involved, as part of Raubex
Building’s local participation programme,
and this included PC Builders, a 30% QSE
partner on this project.
Info
Coral Fraser-Campbell
On behalf of Raubex Building
communicate@coralynne.co.za
www.raubex.co.za

To allow the façade refurbishment to be conducted safely, scaffolding for
the full height of the building had to be engineered and installed, while
netting was also extensively used to eliminate the risk of any falling materials
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Zutari and Bakwena drive community
development impact using innovative methodology
A NOVEL APPROACH
Engineering consultant Zutari and
the Bakwena Platinum Corridor
Concessionaire (Pty) Ltd (Bakwena) have
collaborated successfully in developing an
innovative community development programme called the Bafenyi ka Bakwena
Community Champions Project. The
programme aims to position the N4, and
subsequently the infrastructure upgrades,
as an asset to the community, paving the
way for new enterprise development opportunities and a better quality of life.
In South Africa, infrastructure delivery and employment creation work side
by side. The contribution of infrastructure
delivery to economic growth and job
creation is well-established by Bakwena
and Zutari. A good relationship with
neighbouring communities is crucial in
making engineering and socio-economic
development projects progress smoothly.

ABCD PROJECT
The Bafenyi ka Bakwena Asset-Based
Community Development (ABCD) Project
aims to empower the community and
ensure fewer dependencies on external
entities for their survival and development, which would often be detrimental
to community cohesion. “Using the
ABCD method, a community can develop
networks, discover assets and use these
to identify and start small and large-scale
initiatives for the benefit of the whole
community, with a view to sustainable
long-term empowerment,” explains Amelia
Visagie, Communication and Stakeholder
Engagement Manager at Zutari.
The opportunities that the N4 project
brings, includes increased commerce,
improved travel routes to schools,
healthcare centres and places of work.
The ABCD methodology also enables
Bakwena to communicate proactively
with the impacted communities, entering
into a participative relationship. The
ABCD approach changes mindsets and
assists communities to use what they
have in order to solve community-specific
challenges collectively and enable the
community to rely on themselves instead
of external parties.
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Bafenyi ka Bakwena Asset-Based Community
Development (ABCD) training under way

The project kicked off with various
engagements with community leadership
structures and organisations. This was in
partnership with government representatives to negotiate alignment with the larger
development goals in the region. The independence and transparency of the process
ensured its smooth running and that the
project was not hampered or beholden to
any particular group or agenda. A total of
15 community Champions were selected
on a volunteer basis to represent five different wards in the Rustenburg area.
The Champions were trained in
the ABCD methodology through an
initial five-day workshop and received
valuable life-skills training in subsequent
monthly workshops. The Champions
were responsible for disseminating ABCD
information in their communities by
hosting workshops, holiday programmes
and engaging with community members.
The initiative started gaining momentum
as early adopters of the ABCD process and
the Champions themselves started smallscale community projects. These relate to
agriculture, maintenance and even making
and distributing sanitisers and masks
to community members to ensure they
comply with the Covid-19 regulations.
The Champions began a digital assetmapping process to increase new project
identification in communities when the nationwide lockdown was implemented. Even

Covid-19 could not stop the passion and enthusiasm of the Champions. Although they
were no longer able to continue with face-toface community engagements and projects,
they continued engaging their communities
on social media and other online platforms.
Hence a ‘home-based’ style of ABCD started
to flourish. The Zutari Communication and
Stakeholder Engagement Team developed
branded Covid-19 messages that were
sent out to Champions to disseminate
through social media to family, friends and
their communities.

ABCD APPROACH AVAILABLE ON REQUEST
The ABCD Project is an example of how
Zutari crafts authentic African solutions
to some of the world’s most challenging
problems. What works globally does not
always translate into contextually relevant
answers. If you have a project that can benefit from the ABCD methodology, email
Amelia Visagie (contact details below).
Info
Rashree Maharaj
PR and Media Advisor
Zutari
+27 12 427 2000
Rashree.Maharaj@zutari.com
Amelia Visagie
Communication and Stakeholder
Engagement Manager
Amelia.Visagie@zutari.com

October 2020 Civil Engineering

SA I C E A N D PR O FE SS I O N A L N E W S

Obituary

Prof Will Alexander (1924 – 2020)
Emeritus Professor William John Richard
Alexander (fondly known as Prof Will)
passed away on 9 June. He will be sorely
missed by the many whose lives he had influenced. His daughter Evelyn Stoddard’s
following tribute in remembrance of her
father will undoubtedly resonate well with
all those who had known him:
Children of the Veld
Because of the nature of my father’s work
and the locations where he was based, we
children grew up in some of the remoter
parts of South Africa. My dad went out of
his way to show us the wonders of nature
in those unspoilt areas. I will never forget
how he instilled in us a love for our land,
and visiting those areas today still evokes
in me those happy childhood memories.
As a keen cine-photographer, one of his
films was titled Children of the Veld. The
following lines are based on that film.
Our love and respect for the Veld,
Dad, is because of you.
You showed us – as little children –
the wonders of the Karoo:
the colours of the setting sun, the
creatures of the Veld,
the koringkriek which you picked up
gently and put on our arms.
We were terrified of the hairy
hunting spider and the scorpion
with its poisonous sting.
The gigantic leguaan moved
slowly over the big rocks, wagging
its tongue.
A horned adder with its beautiful
patterns slithered over the
sandy soil.
In winter you showed us the windstorms, dried shrubs and tufts of
brown grass.
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Prof Will Alexander on his 94th birthday

Then, after the spring rains, we
would walk together once more in
a Veld that had been transformed
into a blaze of colour – the open
Veld with thorn tree blossoms soft
and yellow.

When, in 1941, the 17-year old Will
Alexander asked his school principal about
a future career, he had never heard of civil
engineering, but thanks to this principal,
Prof Alexander will be long remembered
for his unique contribution to the civil
engineering profession. During a career
spanning more than fifty years his rational

The adventure-loving Will joined the army
two months before his 18th birthday in 1942

approach to matters intellectual was
instrumental in shaping a man whose research in the field of flood hydrology made
him an expert in disaster management.
He enrolled at the University of the
Witwatersrand to study civil engineering
but interrupted his studies to join the
army in 1942, two months before his
18th birthday, as a member of the South
African Engineer Corps (SAEC). In an

When, in 1941, the 17-year old Will Alexander asked his school principal
about a future career, he had never heard of civil engineering, but
thanks to this principal, Prof Alexander will be long remembered for
his unique contribution to the civil engineering profession. During a
career spanning more than fifty years his rational approach to matters
intellectual was instrumental in shaping a man whose research in the
field of flood hydrology made him an expert in disaster management.
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Canal construction at the Erfenis Dam near Theunissen in the Free State; the
innovative use of mortar intrusion concrete at this dam led to Will’s paper
on the subject being awarded the SAlCE Best Paper Award in 1960

interview many years later he quipped,
“My reason for joining up had nothing
to do with patriotism. It was purely for
the adventure and to escape university.”
Evidently, as he once said, “Academic
prowess was never one of my priorities.”
Hard to believe, though, considering the
volumes of knowledge he shared with colleagues and later with his students!
During World War II he served in
North Africa and Italy and, as part of the
SAEC, gained invaluable experience in
practical engineering, particularly the use
of explosives, which he could apply in later
years on dam construction sites.
The second time round he took up his
studies more seriously and graduated as
a civil engineer at the end of 1949, facing
the prospect of a lean job market. After
attending a talk on dam construction
activities being undertaken by the then
Department of Irrigation (later Water
Affairs) he joined up. He had found
his niche!

His first assignment was to Rooikrans
Dam outside King William’s Town,
followed by a stint at the Circle Office
in Cradock where much emphasis was
placed on anti-soil erosion measures to
avoid dams silting up.
As Prof Will explained once: “In
those years civil engineers were jacks of
all trades. Where solution methods were
not available, we had to develop them
ourselves. The design flood estimation
procedures used up to that time were
either experience-based upper envelope

He always regarded his appointment
as resident engineer at the Floriskraal
Dam construction site near
Laingsburg as his first major project,
where they had problems achieving
the required concrete cube strength,
and where he decided to rely on the
judgement of the experienced man
who was in charge of the concrete
mixers to determine the right
consistency of the mixed concrete.
methods, or empirically based statistical
analysis methods. However, soil conservation work, as well as spillways for dams,
required estimates of design floods for
small catchment areas, which in turn
required estimates of the short-duration
rainfall-frequency relationships.”
Subsequently, in the early 1950s, he
developed methods to determine shortduration design rainfall and floods, which
predated overseas developments in this
field by some ten years. His recorded
findings constituted the first of more than
180 publications and reports he would
produce in his professional career.
He always regarded his appointment as
resident engineer at the Floriskraal Dam
construction site near Laingsburg as his
first major project, where they had problems achieving the required concrete cube

The inlet tower of the Orange-Fish Tunnel, the
construction of which Will started in the sixties

During World War II he served in
North Africa and Italy and, as part
of the SAEC, gained invaluable
experience in practical engineering,
particularly the use of explosives,
which he could apply in later
years on dam construction sites.
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strength, and where he decided to rely on
the judgement of the experienced man
who was in charge of the concrete mixers
to determine the right consistency of the
mixed concrete. In 1981, 25 years later,
the dam was put to its biggest test when a
flood that destroyed most of the town of
Laingsburg some 20 km upstream of the
dam caused the water to rise to a level of
4.5 m above the design high flood level
and 2.5 m above the top of the concrete
parapets of the non-overspill sections of
the dam. However, the only damage was
to the parapets, which confirmed Will’s
belief that practical experience (in this
case his concrete mixer operator’s) often
outweighs technological expertise.
From Floriskraal he transferred to the
earthfill Leeuw Gamka Dam and later to
the Erfenis Dam near Theunissen in the
Free State, where the local sand was too
fine for conventional concrete, so it was
decided to use mortar intrusion concrete
instead – at the time the largest concrete
structure using this method anywhere in
the world.
It was as the chief engineer on construction sites where Will’s skill of working
with people stood out. In his personal diary
on the construction project of the Erfenis
Dam he noted how the Department made
use of convict labour. Many of his colleagues had problems with the convicts, as
they would frequently try to escape and did
the bare minimum work. Will’s approach,
however, was to communicate with these
people in a humane way and to ensure
that they were treated well whilst working
on site. He reported that the attempts at
Civil Engineering October 2020

Will Alexander in his office, but he far
preferred being in the veld (Photo: SAWHAR)

In the years that followed, he was
promoted to the post of Manager
Scientific Services and increasingly
became involved in the hydrological
complexities of short data sets
and water resource development.
In this capacity he served on
the CSIR’s National Programme
for Environmental Sciences and
chaired its Inland Water Ecosystems
Committee, which approved
the funding of multidisciplinary
research in this field.

escape and a lack of work ethic were very
low at Erfenis, largely because of sound
relations. Much the same could be said of
the social life of the families resident at
construction sites. As an inspiring leader,
he knew how to bring diverse groups into
an industrious community responsible for
constructing valued water storage infrastructure in many parts of the country.
Later Will started up the construction
of the Gamtoos River water supply project
near Port Elizabeth. Thereafter his experience and expertise led to his appointment
as resident engineer in charge of the
construction of the complex Orange-Fish
Tunnel which diverts water from the
Orange River to various dams and irrigation schemes in the Eastern Cape. At that
stage it was the longest continuous water
supply tunnel in the world (now the fourth
longest), and its construction required the
coordination of several consulting engineering firms and three major contracting
consortiums, as well as extremely detailed
decisions on construction techniques.
Following his Orange-Fish Tunnel
stint, he was transferred to the
Department’s planning division in
Pretoria, where he undertook numerous
studies on water supply schemes and was
later promoted to Chief of the Division
of Hydrology in the Department, where
he broadened his knowledge in hydrology
by attending courses at Colorado State
University in the USA and the University
of Reading in the UK.
In the years that followed, he was promoted to the post of Manager Scientific
Services and increasingly became involved

in the hydrological complexities of short
data sets and water resource development.
In this capacity he served on the CSIR’s
National Programme for Environmental
Sciences and chaired its Inland Water
Ecosystems Committee, which approved
the funding of multidisciplinary research
in this field. He was also a member of the
Natal Parks Board’s St Lucia Scientific
Advisory Committee and the Southern
African Commission for the Conservation
and Utilisation of the Soil, the only international committee which then allowed
South African membership.
Driven by a desire to share his knowledge, particularly in the field of hydrological phenomena and multidisciplinary
studies, he authored a host of publications
between 1970 and 1984. The paper that
emanated from the work done by him and
colleague Paul Roberts as members of the
committee advising the Cabinet on the
reconstruction of Laingsburg after the
ravaging flood of 1981, received the South
African Institution of Civil Engineering’s
(SAICE) prize for Best Paper of the Year.
Another interesting field of research
that led to various publications, was on climate change. He had a very strong opinion
that there is no evidence to support claims
that global warming, as was strongly
promoted internationally and also in South
Africa, had or may in the foreseeable future
have a meaningful effect on floods or
water supplies. Hence he also encouraged
personnel and colleagues to explore applied
research options in their work.
His managerial duties at the
Department divorced him from his
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Prof Will Alexander, well-known and esteemed
speaker at conferences throughout the world, seen
here at the Forbidden City in Beijing, China

scientific problem-solving appetite,
so during 1984 he retired from the
Department, but was immediately
appointed by the Department of Civil
Engineering at the University of Pretoria.
Being an academic had become the third
major phase of his life.
Whilst at the University of Pretoria he
was appointed by the Secretary-General
of the United Nations as a member of the
UN’s Scientific and Technical Committee
on Natural Disasters, in which capacity he
attended meetings in Yokohama, Moscow,
Paris, Geneva, Washington and Nairobi,
and presented papers at conferences all
over the world. His speciality research
field involved applied hydrology and flood
calculations, in which he made large
contributions.
While holding the post as Professor
in Civil Engineering at the University
of Pretoria, he presented numerous
short courses on applied hydrology to
thousands of practitioners. His appetite
for data and programming resulted in
the assessment of cyclicity and trends in
runoff records. A significant contribution
was the development of a celebrated flood
calculation procedure (Standard Design
Flood, SDF). The SDF found general
acceptance and is defined by various
authorities as the preferred flood calculation procedure. His books titled Flood

Hydrology for Southern Africa and Flood
Risk Reduction Measures are still used as
valuable references in this field.
He retired from the University of
Pretoria in 2000 but continued being
active in the field of advanced hydrology,
writing numerous papers and presenting
short courses.
In recognition of his exceptional contribution to the civil engineering profession
over many years, SAICE conferred an
Honorary Fellowship on Prof Will in 2006.
Prof Will was that rare combination of
a practical engineer who understood the
value of research and an academic whose
teaching and research related directly and
usefully to the wider profession. He was a
role model and inspiration to hundreds of
young engineers and an innovator whose
ideas enriched the widespread beneficiaries of his knowledge.
Prof Will leaves his daughters Evelyn
and Marilyn who consider their father
to have been an amazing person (his
wife Gladys and son Richard, also a civil
engineer, both passed away a number of
years ago).
Robert Blyth, SAICE member in Cape
Town, says that Prof Will “… was one of
the truly great engineers who graced this
country. I know of no other who has been
held in greater esteem for his contributions in the many fields that interested

His managerial duties at the Department divorced him from
his scientific problem-solving appetite, so during 1984 he retired
from the Department, but was immediately appointed by the
Department of Civil Engineering at the University of Pretoria. Being
an academic had become the third major phase of his life.
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Prof Will Alexander with SAICE 2006
President Sam Amod at the occasion of
receiving a SAICE Honorary Fellowship

him and by the many who were taught by
or learned from him. He has left a great
legacy for those who come after him.”
Prof Johann Tempelhoff, extraordinary
professor in the North-West University’s
School of Social Sciences, and project
leader of the university’s SAWHAR
(South African Water History Archival
Repository where a considerable collection of Prof Will’s personal archive is
being housed) expressed admiration for
the scope of Prof Will’s work: “Having
read a lot of his historical studies, I was
impressed by his in-depth research into
the hydrology of ancient floods … His
diarised notes on activities and people
on departmental construction sites
shed valuable light on the social history
of government’s construction projects
since the 1950s. Prof Alexander made
a substantial contribution to our historical knowledge of the workings of the
national department.”
Prof Will Alexander will undoubtedly
be widely missed.
Marco van Dijk Pr Eng
Chairman SAICE Editorial Panel
marco.vandijk@up.ac.za
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Letter

MORE THAN JUST A FAÇADE – THE IMPORTANCE OF A POSITIVE CONNECTION IN MSEW

Civil Engineering, September 2020, pages 36 – 43

The above article has prompted this letter, which I would like to
present under the title Mind the difference between MSE claddings. It should be noted that block cladding was adapted to, but
not designed for, MSE structures.

MSE structures
Reinforcement of earth with natural materials, such as straw, tree
branches and reeds, has been in use from the time of early civilisations. These structures comprised earth and reinforcements
only. Cladding elements were introduced with the invention of
Reinforced Earth® in the 1960s. The cladding gave definition to
the structures and is designed to withstand external and internal
loadings, and to be flexible, durable and aesthetically pleasing.
This new material was revolutionary and has been embraced
by engineers throughout the world. The generic names for
the material include mechanically stabilised earth (MSE) and
reinforced soil.

SRW structures
A block system was introduced to South Africa in the mideighties. The blocks were used to construct retaining walls generally with a batter and with heights below three or four metres. At
the time, the use of geosynthetics for reinforcement purposes was
still in its infancy. The use of geosynthetics to tie back the blocks
led the way to higher block structures and the birth of segmental
retaining walls (SRWs)
The blocks came first and the SRW structures were developed
around the existing block structures. Block structures can be
used with and without reinforcements. The blocks were not
custom-designed for an MSE cladding.

Previous articles published in Civil Engineering on this subject
Letters responding to the articles Tensar TW1 system used on
major roads contract in Ballito (April 2015, pp 34 – 36) and Mind
the Gap: Towards the elimination of open assembly configuration
in segmental retaining walls (April 2018, pp 36 – 40) were published in the July 2015 and June 2018 editions respectively.
QQ From the July 2015 letter (pp 76 – 78):

	The limited flexibility and compressibility of modular
block wall systems make them more sensitive to
structure deformations. Particular care should be taken
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when settlements may occur – for high walls, when
under-scour is of concern, for seismic loadings, for crash
barrier loadings, and for dynamic hydraulic loads such as
wave action. … The ability for block wall systems to accommodate longitudinal differential settlements is also
limited. Since they are not positively attached to the
reinforcements, lower blocks settling relative to upper
blocks could become detached from the structure.
QQ From the June 2018 letter (p 59):

	The blocks are generally founded on a concrete foundation and laid one on top of the other with reinforcing
meshes or sheets sandwiched between every second or
third layer of blocks. This produces a cladding which has
virtually no vertical compressibility, whereas the backfill
placed in layers at the back of the blocks is by nature
compressible. This can lead to uncontrolled tensions at
the connections between blocks and soil reinforcements.
The ability for block wall systems to accommodate longitudinal differential settlements is also limited. Since
they are not positively attached to the reinforcements,
lower blocks settling relative to upper blocks could
become detached from the structure.”

Latest article in the September 2020 magazine
(More than just a façade …)
What is a positive connection? A Google search for the terminology “positive – structural engineering general” revealed
the following:
In structural engineering “a positive connection” is a connection that does not rely on only gravity to maintain a
resistance to uplift.

The Federal Emergency Management Agency, US Department
of Homeland Security (FEMA), defines a positive connection
as follows:
Positive connections do not rely on the frictional resistance
produced by the effects of gravity – neither the frictional
resistance between the base of an object and the floor or
other support, nor can such mechanical friction connections
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Figure 1 Block cladding after settlement

SRWs are used extensively throughout the world and have
many attributes. They do, however, have a relatively high incidence of failures. In my opinion this is due to the lack of positive
connections between the cladding and the reinforcements.

as C-clamps or thumbscrew clamps be considered a
positive connection.

It is true that road agencies such as the FHWA and SANRAL
mandate the use of positive connections for MSE freeway
structures. The reason for this mandate is because separation
of cladding elements not positively attached to reinforcements,
due to settlement or breakage, will result in these elements being
pushed off the structure, with consequent collapse of the cladding elements above them. A positive connection also allows for
damaged cladding elements to be replaced without affecting the
overall stability of the cladding.
SRW structures generally rely on gravity to provide a friction or shear connection and do not have positive connections
between the reinforcement and the blocks. This is certainly the
case for all the systems described in this article. Reinforcements
are not positively connected to the blocks nor are they attached
at all to blocks in-between the reinforcement layers. Damaged
elements cannot easily be removed and replaced without affecting
the overall stability of the cladding.
Figure 1 illustrates a block cladding which has been unable to
follow the settlement of the backfill. The blocks are not attached
to the reinforcements and are unstable.

Draft COTO documents
In the September article titled “Design considerations for vertical
MSEW height limitations (Draft COTO documents)” proposes
typical height limitations for different types of cladding.
This preliminary draft is not logical. An MSE cladding is designed according to the height of the structure, the nature of the
backfill, and the foundation of the structure. The chosen cladding
type should be flexible enough to withstand the internal settlement of the backfill both during and post construction, flexible
enough to adapt to differential settlements of the foundation both
during and post construction, and all cladding elements should be
positively connected to the cladding.
For example, the wingwalls to the ROM primary crusher on
the Sishen Mine are 35 m high. The backfill is hematite with a
bulk density of 34 kN/m3 – an equivalent height of over 50 m.
The cladding designed for this structure is a weldmesh element
3 m long and 350 mm high. A 25 mm joint between elements
allows for backfill settlement of more than 5% without bulging of
the cladding (Figure 2).
An MSE structure comprises frictional backfill, reinforcements and a cladding. The cladding is as vital a component as the
backfill and reinforcements. An ideal MSE cladding should be
flexible enough to settle or heave in synchronisation with the reinforcement embedded in the earth mass behind it. There should
be no drag-down of reinforcement relative to the cladding. It
should be free-draining and should prevent loss of fines through
it (Figure 3).

In closing
It is important that the reasons for positive connections
between reinforcements and claddings are well understood by
MSE designers.
Andrew Smith Pr Eng
Director: Reinforced Earth (Pty) Ltd
andrews@recosa.co.za

Ad

Figure 3 Cladding is custom-designed

Figure 2 Sishen ROM tip
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SAICE Training Calendar 2020
Course Name

Course Dates

Location

CPD Accreditation No

Course Presenter

Contact

SAICE Suite of General Conditions
of Contract for Construction Works:
GCC, SGCC and GCCSF 2015–2018

18–20 November 2020

Online

SAICEEL20/02694/23
Credits: 2.5 ECSA

Benti Czanik

dawn@saice.org.za

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

25–27 November 2020

Online

SAICEEL20/02719/23
Credits: 3 ECSA

Prof Zvi Borowitsh

dawn@saice.org.za

Practical Geometric Design

23–27 November 2020

Midrand

SAICEtr19/02561/22
Credits: 5 ECSA

Tom Mckune

dawn@saice.org.za

SAICE / Candidate Academy
Road to Registration for Candidate
Engineers, Technologist and
Technicians

11 November 2020

Online

N/A

Allyson Lawless
Stewart Gibson

lizelle@saicepdp.org
dawn@saice.org.za

Getting Acquainted with Road
Construction and Maintenance

16–17 November 2020

Online

CESA-1576-04/2022
Credits: 2 ECSA

Theuns Eloff

lizelle@saicepdp.org
dawn@saice.org.za

Road to Registration for Mature
Engineers, Technologist and
Technicians

24 November 2020

Online

N/A

Allyson Lawless
Stewart Gibson

lizelle@saicepdp.org
dawn@saice.org.za

In-house courses are available. To arrange, please contact:
Cheryl-Lee Williams (cheryl-lee@saice.org.za) or Dawn Hermanus (dawn@saice.org.za) on 011 805 5947.
For SAICE-hosted Candidate Academy in-house courses, please contact:
Dawn Hermanus (dawn@saice.org.za) on 011 805 5947 or Lizélle du Preez (lizelle@saicepdp.org) on 011 476 4100.
Register online: www. saice.org.za
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NYELETI CONSULTING

Showcasing diversity and technical excellence: Nyeleti Consulting
welcomes new board members

W

ith a 21-year history of technical excellence in the built
environment, Nyeleti Consulting is welcoming three new
members to its board of directors, who are set to continue the company’s strategic vision. Founded in 1999 with the vision to
transform the consulting engineering industry.

THE BOARD CONSISTS OF:

Abe Thela – Chairperson, CESA past president & FIDIC Africa
vice-president
Sundran Naicker – CEO, SAICE past president
Stephen Humphries – CFO
Leshna Naicker – HR Director

THE THREE NEW BOARD MEMBERS ARE:
Rajan Padavattan – COO
Francois le Roux – Financial Director, CSSA vice-president
Gengan Govender – Operations Director
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MENTORING PAYS OFF: A LEGACY CONTINUED
Founders, Stanford Mkhacane and Pine Pienaar, remain non-executive directors and are proud to see their vision continue to
thrive. Nyeleti Consulting was founded in recognition that transformation of the consulting engineering industry needed to be
actively and urgently worked on in the new democratic age.
Pine Pienaar comments: “The move towards an inclusive and expert board started years ago through continued mentoring and
coaching of young talent within the company. Nyeleti has held
a strategic imperative to encourage a pipeline of diverse young
professionals to be groomed for executive and decision-making
roles. Right from the start, we provided broad shareholding
opportunities for staff in the organisation with a deliberate vision
and effort to prepare them to take over the company.”
CEO Sundran Naicker says, “We are passionate about ensuring
there is a dedicated and skilled pipeline of professionals ready
to embrace management opportunities and provide input and
ideas in our decision-making. Through mentoring and knowledge-sharing, we are ensuring business continuity while also
setting the example for transformation in the industry.”
ENCOURAGING PROFESSIONAL DEVELOPMENT AND
INDUSTRY INVOLVEMENT
Comprising over 75% black staff including technical staff and
women, this proudly South African company competes with
international names and has worked on a number of notable
infrastructure projects. With both CESA and SAICE past-presidents on the board, the company also encourages involvement
in voluntary associations, acknowledging the role these bodies
play in skills development, networking, and mentorship.
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