YE

ARS • CELE

ATING 99

26

BR

B

YE

A R S • C EL E

JUNE 2022 | No 1160
TING 9 9
RA

RESTORATIONS
AND RENOVATIONS

32

SAFETY FOR
EXCAVATIONS

35

AUTONOMOUS
MACHINES

South Africa’s most influential
members’ association for
electrical contractors

The ECA(SA)’S Mission is to promote and create an environment
conducive to the profitable and efficient operation of electrical
contracting businesses to the benefit of members and their
clients. Established on 1 July 1948 the Association has grown
and evolved over the last seven decades, but its fundamental
values remain the same:

SERVICE EXCELLENCE
QUALITY WORKMANSHIP
INTEGRITY AND RESPECT
SUPERIOR LEADERSHIP
CONTINUOUS IMPROVEMENT

BENEFITS OF MEMBERSHIP FOR MEMBERS IN GOOD STANDING
Schedules of Rates
SANS 10142-1 at a reduced price
Annual Presidential Excellence Awards
Networking opportunities at members’ meetings
Regional offices in all major centres
Interpretation of legislation and regulations
Content-rich website with members’ portal

Labour advice and representation at disputes
A Workmanship Guarantee Scheme
Relevant training at discounted prices
Contractual advice and support
Technical Support and advice
Free subscription to the ECA’s publications

For more information about becoming a member of the ECA(SA) contact your local regional office or email info@ecasa.co.za

HEAD OFFICE
Johannesburg

(011) 392 0000

(011) 974 9420

info@ecasa.co.za

(011) 974 9420
(012) 342 3455
(031) 312 0851
(051) 430 2355
[041] 364 0162
(043) 726 6740
(021) 465 6319

highveld@ecasa.co.za
infopta@ecasa.co.za
ecakzn@ecasa.co.za
nita@ecasa.co.za
adminpe@ecasa.co.za
adminel@ecasa.co.za
ecact@iafrica.com

REGIONAL OFFICES
Highveld
Pretoria
Durban
Bloemfontein
Port Elizabeth
East London
Cape Town

(010) 271 0686
(012) 342 3242
(031) 312 6313
(051) 447 0859
(041) 363 1990
(043) 726 6359
(021) 462 2690

NATIONAL HELP DESK 087 944 4555
website: www.ecasa.co.za
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Arebone Building Enterprise (ABE) was established in 2012 as a vehicle for the technical
advancement and training of individuals including the youth and to develop them for the future.
The construction environment in South Africa remains challenging with a shortage of skills with
few of our young people entering these fields. It has recently completed a two-year Property
Point incubation programme, a Growthpoint initiative. It’s motto: ‘Let’s see it and change it.
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EDITOR'S MESSAGE

WOMEN STRIKE ROCK
It is always an inspiration to see women breaking
through into construction. The stats are improving.
And while there is a long way to go, several stories
his month have shed new light on this important
development.
We tend to focus on women at
the corporate end of our industry:
engineers, project managers, company
owners, etc. Now we are seeing more
and more women at the construction
coalface. Women contractors are joining
the army of South Africa’s builders,
putting roofs over our heads. Could
anything be more important?
Opening up to contributors is a sure
sign of maturity and growth in any
sector – and contractors know more
than most about just how difficult it
is to succeed. One story in particular
struck me this month: two women in Knysna, Nozuko
Nyameko and Nontuthuzelo Yalez, have been making
news for their work building social housing, as well
as housing using biomass materials. These women
are running with the opportunities they have and
delivering with great success. Developments like this

open doors in many ways and strengthen our industry.
We salute them.
This edition builds on our themes for 2022 and offers
insights into the work of restoration and repairs. The
December 2022 deadline for Green Star ratings is still
a repository of opportunity not only for contracts,
but for expanding skills sets and partnerships. As two
of our stories reveal, SA is home to many historic sites
and structures, and they all need care. Contractors
build much of our heritage and also take care of it. In
addition, we focus on technologies and innovations;
the world of robotics in construction is definitely
worth watching.
Lastly, safety in excavation work is in need of
attention. The negative outcomes for this type of
work surpass those of standard construction by 112%.
We provide some best-practice solutions that can
really help reduce this figure. On the safety front,
please keep your health and that of your crews in
mind as winter approaches. Besides Covid-19’s
continued threat, we must not let it obscure the
legion of lurgies waiting to invade us from the damp
and the cold. Stay dry and warm.
Nicholas McDiarmid, editor

LIKE & FOLLOW ON FACEBOOK

@SouthAfricanBuilder

We’ve got just the
thing for the job...

Promotion valid until 30 June 2022. Terms and conditions apply.
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Perlite-based plaster
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Glasswool Ceiling
Insulation 135mm 6m2
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Telescopic Ladder 10
steps 3.2m
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Direct delivery available to Gauteng
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MBA NEWS

MBAWC UNLOCKS ENTREPRENEURSHIP TRAINING
PROGRAMME FOR CONSTRUCTION GO-GETTERS
The Master Builders’ Association Western Cape
(MBAWC) has been rolling out the Entrepreneurship
for Contractors Development Programme in
partnership with the University of the Western Cape
Centre for Entrepreneurship and Innovation (CEI)
since 2018. Its main aim is to equip business-owners
in the built environment with the necessary tools and
skills to manage and grow their enterprises.
The built environment sector has evolved rapidly in
recent years. One noticeable change in the sector
is the shift from large contracting firms to smaller
sub-contractors. Another significant change is that
employees who were previously employed by wellknown contractors have started opening their own
sub-contracting businesses. Additionally, there has
been a rise in the number of people who have started
small-scale building businesses.
THE NEED IS CLEAR
These changes highlight the need to provide new
entrants with a programme that will enhance and
improve their entrepreneurial skills and business
acumen. This will assist in developing their ability to
run efficient businesses, as well as giving them insight
into how to contract accordingly.
“As the industry’s changed, so have the needs of our
members and the community at large. For this reason,
we created a solutions-driven programme to assist
emerging contractors who’re already trying their best
to generate an income and ultimately contribute to
the economy,” says Letitia van Rensburg, training
officer for the MBAWC.
The entrepreneurship programme is fully funded by the
MBA Development Trust and is offered free of charge to
participants. It equips entrepreneurs with the expertise
they need to manage their ventures' profitability, as
well as ensuring that they conduct their businesses in a
compliant and ethical manner. This includes compliance
with the Building Industry Bargaining Council, which
is one of the requirements for operating in the built
environment in the Western Cape.
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This year marks three successful
years since the inception of
the programme, with more
than 30 graduates who
are in businesses such
as formwork, bricklaying,
plumbing and general
contracting fully completing
the course each year.
ALL THE RIGHT ELEMENTS
The CEI invites emerging
contractors who are eager
to develop and refine their
enterprises in the following
areas to consider the
programme:
• Human resources and
legalities, which assists with
managing human capital inside the enterprise.
• Occupational health and safety.
• Contractual and legal requirements, which outlines
the compliance requirements of the Building
Industry Bargaining Council.
• Pricing and claims, which aids with
competitive advantage.
• Project management techniques.
This year’s programme kicks off mid-year and runs for
six months. “Although there are a number of tasks to
be completed throughout the six-month period, we’re
very confident that all the participants will successfully
complete the course and graduate,” says Wesley
Clarence, programme manager at the University of the
Western Cape.
To apply for the Entrepreneurship for Contractors
Development Programme, members of the public are
encouraged to e-mail the CEI at: cei@uwc.ac.za or
apply online at: https://bit.ly/3MVU73F.
(Above. from top): Letitia van Rensburg, training officer for the MBAWC and
Wesley Clarence, programme manager at the University of the Western Cape.
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CAN DAMAGES BE CLAIMED FOR

FRAUDULENT TENDERS?
The Supreme Court of Appeal
recently had to consider whether
an unsuccessful tenderer could
claim damages for loss of profits
as a result of an organ of state’s
breach of its constitutional duties.
The tender concerned the award of
a contract to a joint venture in 2010
for the Nsami Water Treatment
Works in Guyani.
THE TIMELINE OF THE CASE
Esorfranki Pipelines contended
that the municipality had
deliberately manipulated the
selection process to advantage
a tenderer that did not meet the
tender requirements and that the
award of the tender was dishonest
and fraudulent.
The matter had a long and
frustrating litigation history for
Esorfranki, which initially brought
an urgent application in Pretoria
to interdict the implementation of
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application for leave to appeal the
order. All the while, the successful
tenderer proceeded with the
works. Esorfranki returned to
court for a second application to
stay the implementation of the
contract and a further interim
order was granted.
the award. The court later granted
a consent order setting aside the
award of the tender and directing
that it be re-adjudicated.
The following year, the tender
bids were re-adjudicated and the
municipality awarded the contract
to the same joint venture. Once
again, Esorfranki commenced an
urgent application to interdict
implementation of the award,
pending a review. Despite the
court granting an interim order
interdicting the municipality
from implementing the contract,
the municipality brought an

APPEALS AND APPLICATIONS
The works still continued and
Esorfranki was forced to bring a
third interdict application, which
was again granted. The court
also dismissed the application for
leave to appeal, which resulted in
the municipality petitioning the
Supreme Court of Appeal and
later the Constitutional Court.
Because of the pending appeals,
the municipality continued to
implement the contract.
(Top): The Nandoni dam is the source for the water
intended for the residents of Giyani, who had little
to no access to water and sanitation. The tender in
question was the intended solution.
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Ultimately, the judgment in the
review application was delivered
18 months later and the tender
process was declared illegal and
invalid and was set aside.
COMPLETION BID
A further appeal followed and another 18 months later, the municipality was additionally ordered to
approach the Department of Water
Affairs to determine the state of
the construction and required
remedial works, and to prepare
and publish a tender for this work.
Esorfranki submitted a bid for the
completion tender, but was not
awarded the contract.
Esorfranki then instituted an
action for damages against the
municipality, which proceeded to
trial approximately three years later.
OUTCOMES OF THE TRIAL
At trial, neither party led any
additional evidence beyond
introducing the affidavits in the
review application. The court had
to analyse the requirements for a
delictual claim:
(a) A wrongful act or omission.
(b) Fault – negligence or intention.
(c) Causation.
(d) Damages, including pure
economic loss.
The High Court dismissed
Esorfranki’s action because it
determined that the company
had to demonstrate that it would
have been the successful bidder,
and this was not the finding of
the Review Court. The court also
found that because Esorfranki
had another opportunity to
submit a bid in the completion
tender and was unsuccessful,
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this interrupted the issue of legal
causation.
FINDINGS OF THE HIGH COURT
The court was split three to two,
with the majority ruling against
Esorfranki. It considered the
principle of res judicata – insofar as
it was argued that the Review Court
had not found that Esorfranki was
the successful bidder.
The majority of four judges
concluded that the trial court had
not made a finding that Esorfranki
was not, or would not have been,
the successful bidder. It simply
ruled that the tender process and
the consequent contract were
tainted by dishonesty and fraud.
HARM REDUCTION
In regard to causation, the court
analysed whether there was a novus actus interveniens. This occurs
when the impugned conduct is the
initial cause of the harm, but there
is an intervening act which materially reduces the extent of the harm
suffered. This potentially limits
liability and policy consideration of
reasonableness, justice and equity
dictates that the consequence of
the conduct cannot be imputed to
the wrongdoer.
A large portion of the tender
works had been complete and
despite Esorfranki arguing that
the completion tender was not the
same as the original tender, the
majority found that the decision
to require a new tender process
interrupted the chain of causation
in relation to the original loss
suffered by Esorfranki.
The minority judgment found
that the court’s just and equitable

order could not be construed
as interrupting the chain of
causation in relation to the loss
suffered by Esorfranki. The court
also considered whether legal
causation had been proved.
Was the loss suffered sufficiently
closely connected to the act or
omission causing harm?
In Minister of Finance vs Gore,
the Supreme Court of Appeal
had found that: “Where there is
deliberate dishonest conduct of
officials, the cost to the public
of exempting a fraudulent
perpetrator from liability for fraud
would be too high.”
THE MINORITY REPORT
The court was split three to two and
the majority found that no direct
finding of fraud was made against
the municipality and therefore
liability should not be imposed.
The dissenting judges found that
the municipality had acted in
bad faith, with an ulterior motive,
and had fraudulently resolved
to frustrate Esorfranki at every
turn with its litigation strategy. It
found that its conduct had been
the antithesis of what should be
expected from an organ of state.
The case deals with important
public policy considerations as
to whether the state should be
liable for damages to unsuccessful
tenderers where the state has
breached its constitutional
obligations and been guilty of
fraudulent or dishonest conduct.
Esorfranki has sought leave to
appeal to the Constitutional Court
and it is likely that this will not be
the final word on the subject.
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MBA NEWS

MBSA CONGRESS 2022
The Master Builders SA Annual
Congress is a major highlight on
the construction industry calendar
which is attended by leaders
and owners of established and
emerging businesses in the sector,
senior government officials from
sector departments, representatives
from local government, financial
institutions, suppliers in the
construction industry and
many more. Approximately 250
delegates are expected to attend
this year’s event, which will be held
on Monday, 9 September at The
Capital Zimbali in KwaZulu-Natal.
The SA President’s office is expected to address the industry on

the theme of the congress,
with a specific focus on “Key
Interventions to Rescue the
South African Construction Sector”. The address will take the lead
in facilitating collaborative social dialogue
by the industry on the
challenges threatening it.
DISCUSSION POINTS:
• CEO perspective on construction industry challenges.
• Alternative construction model.

AN INDUSTRY ROUNDTABLE
DISCUSSION WILL DISCUSS:
• R700 billion infrastructure
project pipeline.

• Construction industry solutions.

• Generating infrastructure
projects.

• Industry sustainability.

• Accelerating new developments.
• Funding infrastructure projects.
PANELISTS:
• Presidential Infrastructure
Co-ordinating Committee.
• Department of
Human Settlements.
• Department of Public Works.
• SA Property Owners’ Association.
• Master Builders SA.
• Construction Alliance SA.
• Banking Association of SA.
DIARISE
Time: 9am – Friday,
9 September 2022
Venue: King Protea Room, The
Capital Zimbali, KwaZulu-Natal
Theme: “Reconstructing
South Africa”
Details on how to register will be
sent to members via e-mail.
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RESUSCITATING THE EAST3ROUTE INITIATIVE
Efforts are currently underway to revive and
resuscitate the multi-national East3Route
initiative. As part of the African Travel Indaba,
the East3Route participating partners signed
a declaration of intent aimed at reviving the
partnership that will boost tourism and trade
among the member parties.
The East3Route is an exciting initiative launched in
September 2011 between KwaZulu-Natal – South
Africa, Mozambique and Swaziland, with Seychelles
and the province of Mpumalanga joining from
2013. It aims to share tourism marketing efforts
for the benefit of all four countries and to
showcase investment opportunities and improving
infrastructure in order to boost tourism and trade
between them.
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(Above, seated from left): Prince Vusumuzi Mkhatshwa, Mpumalanga MEC for
Finance, Economic Development and Tourism; Ravi Pillay, KwaZulu-Natal MEC
for Economic Development, Tourism and Environmental Affairs; Moses Vilakati,
eSwatini Minister of Tourism and Environmental Affairs and Marco Vas Dos Anjos,
CEO of Tourism Authority Mozambique.
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REDUCING
BARRIERS
TO ENTRY
FOR SOCIAL
HOUSING
South Africa’s housing shortfall
stands at approximately 2 million
homes. At the same time, the
country needs sustainable job
creation, as well as transformation.
The social housing industry has
the potential to contribute by
supporting new and upcoming
social housing institutions (SHIs)
and helping them roll out
new social housing
developments. In light
of this, the Social
Housing Regulatory
Authority (SHRA) has
implemented new
measures which will
assist and support the
new SHIs to enter the market,
equipped with the right skills.
“There are many opportunities
for people in the social housing
sector. With the SHRA’s new
Compliance Accreditation
and Regulations operational
framework, we’re creating a more
supportive, enabling and inclusive
accreditation process for SHIs,”
explains Dewalt Koekemoer, acting
CEO of the SHRA.
SHIs are non-profit companies
that develop, own and manage
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affordable rental accommodation.
They are accredited by the
SHRA, to which they report on a
regular basis. “After informative
stakeholder engagement sessions,
we introduced the framework
in June last year. It’s enabled
us to work more effectively and
in closer collaboration with
applicants,” says Koekemoer.
NON-PROFIT HOUSING
MANAGEMENT
Additionally, the framework
enables the SHRA to assist
institutions to build their
operations in a sustainable way.
“Managing a social housing
project is no easy task. There are
a lot of moving parts and always
new challenges to overcome
throughout the project’s life-cycle.
Our policy provides support in a
way that sets SHIs up for
success,” he adds.
“We also aim
to create more
awareness of the
social housing
industry and promote
the opportunities
of this sector to the
designated groups. We now
spend more time investing in SHI
applicants, training them and
fostering inclusive growth of the
industry.” These inclusive growth
initiatives aim to share the success
of social housing projects with the
wider value chain of transformed
sub-contractors. “It’s no longer
only about the project and the
SHI – it’s a bigger network that
also considers all the role-players
involved, from cleaning crews to
electricians, other sub-contractors
and security companies.”

HELPING NEW ENTRANTS
OVERCOME CHALLENGES
Koekemoer reports that many new
SHIs have the same challenges
– access to land and to debt
funding. To assist with overcoming
these issues, the SHRA has started
working with municipalities and
local government departments
to ensure that accredited
transformed entities can
ultimately enter into partnerships
with municipalities to facilitate
land availability. “You can’t expect
these new, upcoming SHIs to pay
for land out of their pockets when
it will be years before it starts
generating income,” he says.
Additionally, the SHRA’s SHI
incubation project is now
supported by the National Housing
Finance Corporation (soon to be
the Housing Development Bank)
so that SHIs can be capacitated to
qualify for debt funding.
Finally, for SHI applicants who
do not receive accreditation and
where demand for social housing
exists with limited delivery agents
in those areas, there is a new
pre-accreditation qualification
category which helps these
institutions build their capacity
to the point where they can be
accredited. “This means you won’t
be turned away if you don’t meet
our accreditation criteria. Our
new CAR Operational Framework
has helped us take strides in
becoming an open and more
transparent organisation that
can embrace new entrants in the
market,” says Koekemoer.

(Left): Dewalt Koekemoer, acting CEO of the SHRA.
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TRAINING ARTISANS IN THE PROCESS OF

BUILDINGS ENERGY RATING

Government’s programme to
make thousands of buildings in
South Africa more energy-efficient
and able to contribute multiple
economic and environmental
benefits to the country is being
stepped up.
The SA National Energy
Development Institute (SANEDI)
is leading an initiative in which 50
qualified, and mostly unemployed,
young electricians will be trained
so that they can obtain the energy
usage data required to issue Energy
Performance Certificates (EPCs),
which give buildings a rating based
on the amount of energy consumed
per square metre.
PREPARING FOR THE NEW
ENERGY REGULATIONS
SANEDI is undertaking what is
known as the EPC Practitioner
Skills Programme in partnership
with the Institute of Energy
Professionals Africa (IEPA).
The programme is supported
by the Department of Mineral
Resources and Energy, the
Energy Water Sector Education
and Training Authority, the GIZ
Skills Development for a Green
Economy programme, a German
technical co-operation programme
implemented on behalf of
the German Federal Ministry
for Economic Co-operation
and Development and the SA
Department of Higher Education
and Training.
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In terms of government regulations
published in December 2020,
owners of buildings in four
categories are required to obtain
and prominently display an EPC
by 7 December this year. The
regulations make provision for
a fine of R5 million or five years’
imprisonment, or both, for failing
to comply.
With buildings estimated to be
responsible for 30-40% of carbon
emissions worldwide, government
has introduced the regulations
primarily to encourage buildingowners to work towards making
their buildings as energy-efficient
as possible. However, as SANEDI
manager for renewable energy
Dr Karen Surridge explains, the
regulations would deliver multiple
benefits if correctly implemented.

EPCS
The buildings covered by these
regulations are office buildings,
structures accommodating
entertainment facilities,
educational institution buildings
and places of public assembly
such as sporting facilities and
community centres. An accurate
figure of the number of buildings
covered by the regulations is not
available, but SANEDI puts it at
150 000-250 000. Public buildings
with a net floor area of 1 000m²
or more and privately-owned
buildings of 2 000m² or more of
the above-listed areas are
expected to comply with this
government regulation.
An EPC rates a building on a
scale of A-G in a similar way to
how appliances are rated for their
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energy-efficiency. An A-rated
building is the most energyefficient and typically consumes
up to 115KWh/m² per annum. A
D-rating is the benchmark rating
which is in line with national
building regulations. An EPC must
be prominently displayed in the
foyer of a building.
EPCs are issued by companies
accredited by the SA National
Accreditation System (SANAS),
but many more energy companies
employing many thousands of people with EPC skills will be required
to obtain energy usage data on
the tens of thousands of buildings
covered by these regulations.
PRACTITIONER SKILLS
The 50 young, qualified electricians
who will soon start the three-month

EPC Practitioner Skills Programme
are the first of what will hopefully
become a growing cohort of
artisans with special skills in energyefficiency. They will be trained to
assemble all the critical energy
usage data required by the SANASaccredited companies to rate
buildings. The course combines
theoretical and practical training
in which mentors play a prominent
role. Each trainee will receive a
R15 000 stipend payment for the
three-month programme.
“The EPC Practitioner Skills
Programme has the potential
to create many thousands of
jobs,” says Surridge. A group
for whom the programme is
particularly welcome comprises
qualified young electricians who

are currently unable to find work.
Accurate statistics on the number
of unemployed are unavailable, but
many young electricians and other
artisans with qualifications in the
energy sector are quick to provide
anecdotal evidence.
OPPORTUNITY AND
INVOLVEMENT
Doctor Senamela, a highly
qualified mechanical engineering
technician who has also completed
an energy management skills
programme, says most of the
people with whom he studied are
unable to find work. “I lost my job
last year when my employer chose
not to renew my contract,” he
says. “I then found myself sending
out applications for jobs and
seldom getting a reply. I ended
up just sitting at home. It’s really
tough.” Having completed an
EPC practitioner course, he has
been fortunate to find work with a
company accredited to issue
these certificates.
Lerato Sathekga says she has
not been able to find work since
qualifying as an electrician in
2016. She is now working as
an administrator for the EPC
Practitioner Skills Programme.
Qualified electrician Naomi Shai
recalls that of the 30 people with
whom she did an Energy Auditing
Skills Programme a few years
ago, only about six have found
employment.
In addition to creating jobs in the
new EPC sector, the experience
gained by qualified EPC
(Left, from top): College of Cape Town students
and Ekurhuleni East TVET College students.
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practitioners will open
opportunities for them to
become involved in other
aspects of energy-efficiency
of buildings, such as the planning
and installation of energy-efficient
products, equipment and devices.
Electrical contracting and energy
services companies wanting to
add to their range of services by
undertaking EPC work could also
open work opportunities for EPC
practitioners.

BROADENING THE SKILLS BASE
Two Technical and Vocational
Education and Training (TVET)
colleges, Ekurhuleni East TVET
College and the College of Cape
Town, will be able to offer the
course after the EPC Practitioner
Skills Programme has been
completed. Other TVET colleges
that join the programme will be
able to have their lecturers trained
to offer the EPC for Buildings
short course and will receive
marketing materials to advertise
the availability of the course at
their institutions.
ENERGY-EFFICIENCY HAS
UNIVERSAL BENEFITS
Owners of buildings will also
benefit by making their buildings
more energy-efficient, says
Surridge. “We’ve done a lot of

energy usage assessments and
have always been struck by how
many building-owners or operators
there are with very little idea of
how much energy they use,” she
explains. “The EPC process will
help them to understand what
they consume and will draw their
attention to areas in which they
could make improvements. By
being more energy-efficient,
they’ll save money on electricity.
Improving energy-efficiency will
also boost the value of a building.”
In addition to reducing carbon
emissions and helping SA meet
its international commitments to
combat climate change, energyefficiency will reduce electricity
demand on the national grid and
possibly help towards reducing
load-shedding.
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NEW INSTITUTE PUTS
BIM IN REACH OF ALL
IN CONSTRUCTION

Building information modelling
(BIM) is a skill that is part of the
future of digital transformation
within architecture, engineering,
construction industry and facility
management. It is a very viable career
option and in great demand globally.
For the first time, in January 2023,
students in and outside South
Africa will be able to study various
qualifications within BIM at the
Trident Engineering Institute. The
launch of the institute took place on
26 April 2022 at its office at the V&A
Waterfront in Cape Town.
POINT A FOR BUILDING DESIGN
Simply put, BIM is a process involving
the creation and management of
digital mock-ups that assist the
design and building or construction
process throughout its entire stages of
development and maintenance.
The establishment of the institute
was made possible by the Nido
Trust, which focuses on introducing
industry-specific programmes that
are fully accredited by the local
bodies and endorsed by professional
bodies globally. The trustees are
founder Henry Lukenge, Lungile
Koti and Patrick Oketa, all of whom
are passionate about education and
community empowerment.
“We want to make BIM qualifications
accessible and affordable to everyone,
targeting matriculants, TVET graduates
and professionals wanting a new career
path in BIM,” says Mashudu Madzhie,
CEO of the institute.

“WE WANT TO MAKE BIM QUALIFICATIONS
ACCESSIBLE AND AFFORDABLE TO EVERYONE.”
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TECHNOLOGY ENRICHMENT
ACROSS THE BOARD
He explains that in the past, only
high-end BIM workshops have
been available locally, most of them
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accessible exclusively to those
with many years of experience in
engineering or construction. “The
institute’s mission is to educate
students in industry-specific
knowledge using innovative,
technology-rich, interdisciplinary
learning environments. We’ll
collaborate with industry partners
to offer students real-world
problem-solving, work experience,
applied research and business
leadership opportunities to
achieve this mission,” he says.
Students anywhere in South Africa
will be able to study BIM, since it is
a distance education institution. In
addition, they will have the option
of enrolling for tutorial programmes
on a full-time or part-time basis via
partnering colleges. The institute’s
student administration and learning
management system allows
students to participate in class
tutorials, book consultation sessions
with BIM experts, submit projects
and receive both academic and
non-academic support online.
With the entry requirement being a
matric pass with English, the institute
will be providing rare prospects for
students interested in engineering
and the built environment who
would otherwise not have afforded
or qualified for university degrees
within these fields.
The first programmes will focus
on the application of BIM in
construction management and
facility management.
“The institute’s qualifications will
train students in the largely developing field of BIM and related concepts, as well as the technical knowhow of the ever-changing software
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used in the construction and facility
management areas,” says Lukenge,
who is originally from Uganda and
now lives in Canada. The CEO and
president of Nexim Healthcare,
he is a chartered accountant who
trained in the UK, where he was
a partner in an accounting firm.
Lukenge’s philanthropic work has
included building schools for
children in Uganda.

(Above): Student enrolment is now open for the
Trident Institute’s 2023 intake for BIM training.

“At the end of the course, students
will be able to use modelling techniques, 3D modelling tools and
computer-aided design. They’ll be
able to do accurate calculations on
construction and facility management projects, specifically when it
comes to detailed measurements
of materials and labour needed
before and after a construction
project,” he explains.
QUALIFICATIONS
WITH GRAVITAS
The institute will offer a diploma in
BIM in construction management
and a diploma in facility
management. Both diplomas
will consist of 360 credits. In
addition, the institute will provide
three higher certificates in BIM in
construction management and
three higher certificates in facility
management, each of which will
consist of 120 credits.

These programmes will be
recognised locally with SAQA
and CHE accreditations, while
international professional bodies
such as the British Standards
Institution (BSI) are on board
exploring partnership possibilities.
“The partnership will mean that
our students graduate with a
locally accredited programme and
have access to BSI professional
membership via our partnership
and programme endorsement with
the BSI group, which sets local
and global standards in BIM and
related fields,” says Lukenge.
Madzhie says the issue of affordability is paramount to what the
institute wants to achieve. Because
of this commitment, its board of
directors and the trustees of the
Nido Trust have agreed to offer
a Henry Lukenge Fellowship and
Nido Trust bursaries to deserving
students as of 2023. Madzhie invites
public and private companies to
open the bursary schemes to BIM
students via the Nido Trust or within
their existing schemes.
Fees for paying students will
include a R150 non-refundable
application fee, a R2 200 registration fee and R1 800-R2 000 per
course, industry attachment course
or practicum.
Furthermore, the institute has
added access to a professional
communication subject for students
whose admission depends on
certain conditions, such as those
who failed English, but did well in
other matric subjects.
The capacity of the institute, including its technology and teaching experts, is 10 000 students.
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TREATING AND
TRANSFORMING
EXTERIOR WALLS
A new coat of exterior paint can
instantly enhance the look of
a home and make it feel fresh
and inviting. The best colour
combinations are the ones that
highlight the most beautiful
features of homes, helping to
disguise flaws and boost their
market value. The right paint
products take cosmetic changes
to the next level by future-proofing
the longevity of exteriors.
FROM COSMETIC VALUE TO
STRUCTURAL ENHANCEMENTS
Dulux technical expert Dewald
Boshoff shares his paint tips to
transform home exteriors:
Prep makes perfect
Before any painting can
commence, one needs to do a
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proper assessment to establish
whether there are any issues such
as dampness, cracks (structural
and non-structural), friable/loose
surface material, mould growth
and any other contamination.
“Once the issues have been
identified, they must be repaired
or remedied as part of the
preparation stage. Preparation
is the most important part of the
entire paint process. If it isn’t done
correctly, the paint system will fail,”
says Boshoff.
He advises that, depending on the
state of a wall, an adhesion test
can be carried out to determine
the adhesion of the existing
paint. If one establishes that the
existing paint and plaster have

some concerns, the walls should
be washed with a high-pressure
washer and rotating nozzle to
ensure any loose material is
properly removed. Any edges can
also be scraped off and sanded
for a more even finish. Next, cracks
should be opened in a V-shape
with the edge of a scraper and
then smoothed over with a filler.
Bigger holes can be filled with a
cementitious mixture containing a
bonding agent.
Understand issues and
product functionality
The next phase involves using
various products to treat areas
of concern. When starting a
project, Boshoff advises reading a
product’s packaging to understand
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its uses and application guidelines.
Equally important is ensuring
that the tools one is using are
correct for the products being
employed, of good quality, clean
and in working condition. Tools can
hugely influence how a paint finish
will look at the end.
Once patch-repaired areas are
thoroughly dry, start with
plaster primer
“The primer is just as important
as the top coat, if not more so. In
many cases, consumers tend to
go for economical products to
be used as primers, followed by
a premium option as a top coat.
However, your paint will only be
as strong as the weakest link,”
cautions Boshoff.
Deal with damp effectively
to avoid further damage
After cracked walls have been
repaired with the cementitious
mixture, Dulux Dampshield can be
used on these areas to prevent the
paint peeling, efflorescence and
mould caused by rising damp.

and is formulated with Maxiflex™,
providing lasting elasticity to cover
hairline cracks.
It is essential to wait for the
preparation materials and paint
products to dry properly before
overcoating, as this can influence
the performance of the paint
system, adds Boshoff.
Avoid painting exterior walls
in harsh weather conditions
A general rule of thumb is to
paint when rain is not forecast,
temperatures are 10-33°C, humidity
does not exceed 85% and it is more
than 20°C above the dew point.
“In winter, avoid painting very
early in the morning or very late in
the afternoon, as it’s normally too
cold and can influence the drying,
curing and film formation. In

summer, don’t apply paint to roofs
when the weather or the surface
are too hot, as this can force-dry
it, influencing film formation and
leading to cracking or peeling
paint,” advises Boshoff.
Ensuring longevity
Exterior elements such as UV, rain
and pollution are harsh and will truly
test the paint, so it is important
to choose a premium product like
Dulux Weatherguard for maximum
resistance and protection.
Boshoff explains that all colours
fade at different rates. Natural,
earthy colours generally produce
better UV/fade-resistance than
brighter colours such as reds and
yellows. Darker colours also tend to
fade more quickly since they absorb
more heat, putting additional stress
on the paint coat.

If dampness is a major issue, the
top horizontal parts of the wall can
be sealed with Dulux Rainshield
to prevent moisture ingress
from ponding water, also known
as falling damp. Lastly, Dulux
Weatherguard can be applied for a
tough, durable and water-resistant
finish. The unique texture will help
to hide minor plaster imperfections

“BEFORE ANY PAINTING CAN COMMENCE, ONE NEEDS TO DO A PROPER
ASSESSMENT TO ESTABLISH WHETHER THERE ARE ANY ISSUES SUCH AS DAMPNESS,
CRACKS (STRUCTURAL AND NON-STRUCTURAL), FRIABLE/LOOSE SURFACE MATERIAL,
MOULD GROWTH AND ANY OTHER CONTAMINATION.”
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USING PUTTY IN THE MARINE ENVIRONMENT
In celebration of Earth Day on
22 April, local manufacturer
Pratley highlighted how its
product, Pratley Putty, is
assisting Oceans Without
Borders to secure and
restructure endangered
coral reefs around
Mnemba Island off the
coast of Zanzibar.
Coral reefs are dubbed
the “rainforests of the sea”
as they play a critical role in
preventing marine ecosystems
from disappearing. Established
in mid-2021, the Coral Nursery
Project spearheaded by Oceans
Without Borders has become a
beacon of hope.
THE CORAL NURSERY
Oceans Without Borders is using
marine rangers to maintain and
nurture the coral gardens. Here the
local reef is a living laboratory for
reef restoration. Broken pieces of
parent coral are collected from all
over the reefs. The fragments are
transformed into new coral pieces,
with each fragment secured to
a special disc with the putty and
added to the underwater coral
nursery table.

(Above): Pratley Putty is being used to restructure endangered coral reefs off Zanzibar.
(Photograph: Chris Barfoot and Mark Ziembicki)

Algae is scrubbed off every disc
along with its coral fragment to
ensure healthy growth. It takes
about three months for these
coral fragments to grow into new
colonies, at which point they are
ready to be transplanted back into
the reef.
Pratley Putty is a slightly watersoluble, hand-mouldable, highperformance, putty-like adhesive. It
is ideal for use underwater, but can
also fill, seal, build up and bond
almost any rigid material. “Pratley
Putty has proven to be stronger
and longer-lasting in seawater than

(Above): The Pratley head office and manufacturing facility in Krugersdorp, Gauteng.
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any other glue we tested, thereby
giving the transplanted coral the
best chance of survival,” says Dr
Tessa Hempson, principal scientist
with the restoration project.
THE POWER OF CONSERVATION
“This isn’t the first time that Pratley
Putty’s been used in conservation
projects,” says Pratley marketing
director Eldon Kruger. “A green
sea turtle had its damaged shell
repaired with the putty, while
researchers have used it to stick
radio transmitters to the scales of
pangolins while studying them in
the wild.”
With fragile oceans under
increasing pressure from a range
of threats and the livelihoods
of millions at stake, the Africa
Foundation, in collaboration with
&BEYOND, embarked on the
Oceans Without Borders initiative
to preserve some of Africa’s most
important and threatened marine
ecosystem.
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PITFALLS OF A FIXED-PRICE CONTRACT
By Herman Kriel, group MD:
Brand Engineering (Pty) Ltd
The merits of fixed-price
contracts generate much
debate in the construction
industry due to the unknown
risks, especially in the current
economic climate. What is a
fixed-price contract? It is a
contract based on a contract sum that cannot be
varied due to currency fluctuations, the rise or fall of
material and fuel prices, consumer inflation, etc.
The most significant benefit of this type of contract
for the employer is that it allows the employer
reasonable certainty about an exact budget, should
there be no change in economic conditions. The only
fluctuations in pricing emanate from changes in the
scope of work.
Current fluctuating global fuel prices, together
with increased import costs and delays, can create
disruptions and uncertainty for the contractor,
making it impossible to predict costs even a month
ahead. Introducing effective price risk management
aligned to your needs can therefore have a significant
impact on your financial stability today and tomorrow
– eg, by aligning your sub-contractors and supply
chain with the same terms.

forces cause the value of the commodity or service to
skyrocket, the employer benefits, but the contractor
loses out.
A disadvantage for the employer is that certainty
comes at a higher price. Fixed-price contracts tend
to be less flexible for managing changes. Any new
requirements that arise during implementation
may lead to price re-negotiation, as the additional
requirements cannot always be carried out at the
same rates. Excessive focus on maintaining a fixed
price may come at the expense of quality, creativity
and timeliness. The value of the work often becomes
less important than the price.
Going forward, the use of a non-firm price contract
with an agreed price adjustment formula is a
workable solution to afford the contractor an
acceptable form of reimbursement.
The price can be adjusted up or down, according to
contract-specific indices determined by independent
parties. For example, if material costs go through the
roof, the contract amount can increase to cover those
increases.
Regardless of which model is chosen, the advantages
and disadvantages of each should be given careful
consideration by both parties.

Without stability in current economic conditions,
there is no hope of understanding or mitigating the
risk and therefore adequately pricing that risk in for
potential future increases. Either the contractor has
to build in so much contingency to cover this risk that
there is an inflated price, or the contractor gambles
on historical information and possibly puts the
company at risk, should the gamble not be aligned
with what happens during the construction period.
When market forces alter the value of a product
chain or service, including any materials or supplies
required in its creation, a fixed-price contract might
be advantageous or disadvantageous. If market
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VOLVO CE RELEASES ITS EC550E EXCAVATOR
Volvo Construction Equipment (Volvo CE) is pushing
boundaries with its latest African launch, the new
EC550E T3 excavator
The new machine breaks the link between operating
weight and productivity, offering tons-per-hour
production close to a 70t class machine, but with lower
fuel consumption.
35% GREATER PRODUCTION
Thanks to its buckets and fast cycle times, the
EC550E delivers 35% greater production than the 50t
class EC480D in typical dig-and-dump applications.
In fact, its production levels approach those of a 70t
class machine.
The larger bucket is enabled through the increased
undercarriage dimensions (for greater stability), as well
as upgrades to the frame, boom and arm. The fast
cycle times, meanwhile, result from the engine’s high
torque at a remarkably low RPM, combined with the
large displacement pumps.
The EC550E excavator’s dimensions, lifting capacity
and engine are well in line with some competitor 70t
models, but it consumes considerably less fuel.
22% HIGHER EFFICIENCY
Besides the efficient engine and electrohydraulic
joystick commands, the EC550E has the industry’s
highest-performing hydraulics.
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It is the first excavator to use Volvo’s pioneering
independent metering valve technology. Instead of
a conventional spool-type main control valve, the
EC550E uses dedicated valves – for feed and return
for each actuator.
Oil is pumped exactly according to demand at any
given moment to eliminate hydraulic losses and deliver
an extreme level of fuel-efficiency with astonishing
controllability.
MATCH THE A35G OR A40G HAULER PERFECTLY
Matching the size and capacity of your loading
machine to your hauler also impacts productivity
and efficiency.
The EC550E can fill an A35G or A40G hauler with four
to six buckets, meaning that Volvo now offers two
perfect match excavators for A35G or A40G haulers
in Africa – the EC750D and the EC550E, according to
productivity and efficiency needs.
UNLOCKING FULL POTENTIAL
Using Volvo site simulation, local dealers can
recommend the best fleet and site set-up to maximise
productivity and efficiency. Meanwhile, fuel-efficiency
reports can help reduce fuel expenditure further.
With the right machines and services, Volvo can help
clients achieve the highest ton-per-hour production at
the lowest cost per ton.
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ERWIC AWARDS 2022: SETTING A HIGH
BAR FOR WOMEN IN CONSTRUCTION
The Construction Industry
Development Board (CIDB) is
excited to announce that the
Empowerment and Recognition of
Women in Construction (ERWIC)
Awards will return for the third time
in 2022, after two successful years
and dozens of high-calibre entries.
Entries this year opened on 2 May
and the CIDB encourages women,
as well as entities that promote
women in the industry, to start
preparing their submissions.
As with many technical and
engineering industries, the built
environment sector still has much
progress to make before it can be
called truly “transformed”. Since
part of the CIDB’s mandate is to
promote industry transformation
and performance, the organisation
created the awards in 2020 and they
have been met with great success.
Thanks to the evolving concerted
efforts to encourage females
to enter the sector, women are
increasingly assuming positions
which were once considered
“male” roles and overcoming
outdated stereotypes.
One of the aims of the awards is to
promote role models for women
in lower-grade construction
categories and motivate and
acknowledge the successes of
women in the higher grades.
Prospective award-winners are
encouraged to start preparations

JUNE 2022 SOUTH AFRICAN BUILDER

for their entries and to keep an eye
out for announcements of entry
dates in the coming weeks. Judges
of these prestigious awards are
leaders within the construction
industry and after an audited
adjudication process, the awards
ceremony will take place in August,
which is Women’s Month. The
categories of awards are:

8. Woman-Owned Construction
Entity of the Year.

1. Project Delivery Excellence of
the Year.

The CIDB believes that the award
process will once again set a high
bar, as women-owned entities
showcase the quality projects they
have completed over the past 12
months, as well as their impact on
the construction industry.

2. Rural Project of the Year.
3. Mentoring Entity of the Year.
4. Transformation Entity of
the Year.

9. Woman Mentor of the Year.
10. Women With Disability
Contractor of the Year.
11. Exceptional Woman in
Construction Contributor of
the Year.
12. Chairperson’s Award.

5. Innovative Entity of the Year.
6. Business Resilience of the
Year (Covid-19).
7. Female Youth-Owned
Construction Entity of the Year
(aged 35 and younger).

For further details, contact
Christine Webster, ERWIC
Awards project manager, on tel:
082-552-4394 or e-mail: christine@
swmcommunications.co.za.
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HISTORY
TWINSTAR PRECAST was founded in 2014 with the express aim
of assisting specifying Civil Engineers and Civil Engineering
Contractors with complicated sites and situations where
currently available Precast Concrete Products just won’t work.
TWINSTAR PRECAST strives to be the problem solver, and are
solution driven in all aspects of precast concrete. With products
ranging in weight from 2 kgs up to 6 tons, they are capable of
solving almost all precast problems and turning nightmare
requirements into a quick and affordable solution.
MINISUB PLINTH

To date it is the only company in SA specializing only in custommade and one-off precast concrete products, only keeping a few
fast-moving products in stock which are standard spec in tenders
and drawings. Companies who previously made them

WATER RETIC

have either stopped or have closed down.

YOUR GO-TO PROBLEM SOLVER FOR THOSE
DIFFICULT, ONCE-OFF JOBS THAT MAKE CIVIL
ENGINEERING & CONSTRUCTION CHALLENGING

TWINSTAR PRECAST’S UNIQUE OFFERING

ELECTRICAL

With 26 years of experience in the precast industry, owner-operator Coetzee
realised that there was a gap in the precast concrete market for custommade products and once-off items.
SOME OF OUR BESPOKE
CREATIONS INCLUDE

In the concrete pipe and manhole market, for example, the
emphasis is on high volumes. The effort and time required to

bicycle racks

design and build once-off moulds for non-standard products

bollards

disrupt any normal well-oiled production line and also

copings

require specialised skills and supervision.
This makes custom-made, once-off product manufacture
an unprofitable business for mainstream, high-volume
operations. Moreover, not all building contractors
have the necessary expertise, manpower and
facilities to manufacture such products on site.

pier caps
entrance sign structures
floating steps
umbrella stands
mop basins
custom tree rings
recreational facility braai stands
park benches

Did you know?
We can also assist with
drawings and moulds

industrial studio counter-tops
gutter shoes.

MINING S

POLYMER PRODUCTS

Unit 21, Hunky Dory business Park,
9 Goedehoop Avenue (M57), Olifantsfontein
Telephone: (012) 670 9083
E-mail: info@twinstar.co.za (Annemerie Coetzee)
or andre@twinstar.co.za (Andre Claassens)
admin@twinstar.co.za (quotes)
Website: www.twinstar.co.za

CUSTOM PRODUCTS

MANUFACTURE
We manufacture all products to
strict quality standards, ensuring
all products are free of any defects.
EXPERT DESIGN ASSISTANCE
We can help you custom design
your product to suit your specific
precast building requirements.

CULATION

CRANE PLACEMENT SERVICES
We can assist in placing the
products onsite including delivery.

KERB INLET & ROAD PRODUCTS

STORM WATER

SOLUTIONS

MARKERS

OUTDOOR & BUILDING

PROJECT

DURBAN-JOHANNESBURG

CORRIDOR PROJECT

(Above): AfriSam is providing around 180 000 bags
of its RoadStab Cement for road stabilisation.

(Above): Sections of the median barrier need
readymix to be poured in situ.
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Keeping the goods flowing
between the port of Durban and
the powerhouse of Johannesburg
has always been a basic pillar
of South Africa’s economic life;
current roadwork on this vital
corridor is hoping to streamline
traffic and boost trade.
Since April 2021, JSE-listed Raubex
Construction has been active on
a 4km stretch from Dardanellas
to Lynnfield Park. The project
is a major overhaul of the road
surface, with the addition of two
– sometimes three – lanes in each

direction. Bridges are also being
widened and a completely new
twin-spine, road-over-road bridge
is going up over the R603 route.
SCOPE OF WORK DONE
According to Raubex contract
manager Abri Lubbe, the widening
of the bridges at the Umlaas and
Sunnyvale underpasses has been
completed, as has an agricultural
underpass. The work has included
the construction of abutments,
the application of precast beams,
in-situ decks, balustrades and
end-blocks.
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“The twin-spine bridge at the
Umlaas Road junction – which is a
three-span structure – is underway,”
says Lubbe. “Work began on this
bridge in October 2021 and piling’s
been completed to allow for the
foundations to begin. It’s due for
completion by the end of 2023.”
Roadwork on the southbound
lanes is also getting underway, says
Thys Greeff, construction manager
at Raubex, as the contraflow
arrangement for traffic frees
up this side of the highway for
construction work.
EXCAVATION
“Excavation takes place from
1 000mm to 600mm and this is
filled with blasted material from
AfriSam,” says Greeff. “The next
level may comprise a 150mm
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capping layer and a 300mm G6
selected layer, followed by a
350mm stabilised sub-base layer
of crushed material.”
Roadstab – AfriSam’s specialised
road-stabilising cement – is being
supplied in 50kg bags to the
Raubex sub-contractor for adding
to the sub-base layer. By the end
of the contract, around 180 000
bags of RoadStab – or some 9 000
tons – will have been used.
The readymix supply will come
from AfriSam’s nearby plant
at Umlaas Road, says AfriSam
regional sales manager Randal
Chetty. More than 300 000 tons of
construction material, including
unselected fill, blasted G6 material
and 20mm aggregate, have been
supplied to date.

MEETING MATERIAL SUPPLY
With the scale of the numerous
upgrading projects on the
N3 placing pressure on local
suppliers, Chetty says AfriSam’s
quarry at Pietermaritzburg will be
able to provide back-up supply,
where necessary.
“Serving this project – alongside
others in the area – demands
meticulous planning to ensure
that the required blue and brown
material is always delivered,” he
says. “On the readymix side, for
instance, we’ve already begun
stockpiling the 20mm aggregate
and river sand for when project
demand is greatest.”

(Below): The current two-lane road will be
expanded to four lanes in each direction.
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THE RESTORATION
OF AITON COURT
Mayat Hart Architects &
Heritage Consultants from
Johannesburg recently won
in the category Educating
Practices at the international 16th
Docomono Rehabilitation Awards
(DRAW21). This category refers
to pioneering studies and low-

budget interventions that have
contributed to raising awareness
of the need to preserve modernist
architecture in challenging
locations and conditions.
Mayat Hart restored Aiton Court
in Hillbrow, Johannesburg. It
was originally designed in the
1930s. Founded by Yasmin Mayat
and Brendan Hart, the firm sees
itself as “a young, design-driven
architectural and heritage practice”.
THE BUILDING’S HISTORY
Aiton Court, completed in 1938,
is an international-style Modernist
apartment block which was
designed by pioneering young
architects Angus Stewart and
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Bernard Cooke, graduates of
the School of Architecture of the
University of the Witwatersrand
and part of the group of young
upstart architects dubbed the
“Transvaal Group” by Le Corbusier.
An early high-rise building fitting
onto a former suburban stand, it is
formed by two blocks, orientated
northwards towards the sun. The
lower street-facing block is raised
on piloti creating an entrance foyer,
an extension of the public space of
the street into the building.
In the 1980s, Aiton Court was
one of the first buildings to break
apartheid segregation laws by
welcoming black residents to the
area. It was during this period
that a mosque opened in two of
the courtyard-facing apartments,
a feature of the building which
has been retained by the current
owners. The building’s fortunes,
however, declined and by the
2000s, it was in a crumbling state
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of disrepair and was eventually
“hijacked” by tenants.
THE HERITAGE
Aiton Court reflects its designers’
exposure to the formal language
of the CIAM architects through
Cooke’s lecturer, Rex Martienssen,
the leader of the “Transvaal
Group”. The design of minimal
apartments also shows the
influence of their fellow student
and political mentor Kurt Jonas,
who had studied housing rights
in Berlin. Images of this first major
work likewise circulated within
Modern circles, published first in
the South African Architectural
Record of 1938 and then the
Architectural Review, l’Architecture
d’Aujourd’hui and The Modern Flat
(Yorke and Gibbert, 1948).
Aiton Court’s compact design fits
40 units on a single, 15,5m x 31m
property in two parallel blocks
separated by a courtyard, which
is overlooked by the glazed stair
tower and two access galleries.
The roof of the front block is
accessible as a solarium. The fourand seven-storeyed blocks are
orientated north and staggered in
height to allow sun into most living
rooms. The building typology is
transitional between early 20thcentury rooming houses with
courtyards and the gallery blocks
that followed after 1945. The top
floors contain rooms with shared
ablutions and the lower floors have
more modern studio apartments
with a bathroom and a fitted
kitchen area. The caretaker’s flat
was positioned at ground floor
level to overlook the street and
a generous entrance area. The
building was well constructed, with
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“IN THE 1980S, AITON
COURT WAS ONE OF
THE FIRST BUILDINGS
TO BREAK APARTHEID
SEGREGATION LAWS
BY WELCOMING BLACK
RESIDENTS TO THE AREA.”
crisp plastered surfaces, modular
steel windows and projecting
balconies with steel balustrades,
painted largely in white, but with
an expressive palette in its details.
Between the time of construction
and the present, the tenant demographics of Aiton Court changed
as white middle-class tenants left
the inner city and poorer African
immigrants and former township
residents moved in. In the 1980s it
was taken over by two tenants of
South African Malay descent, who
allowed the courtyard to serve as
a meeting space for anti-apartheid
activities and for political exiles
to live clandestinely in the apartments. Until their death, the cou-

ple, as devout Muslims, managed it
from their home in the caretaker’s
flat with often charitable intentions,
using two apartments for a prayer
room and feeding scheme. After
passing into their daughter’s possession, the building was run remotely and management problems
emerged until, heavily in arrears,
it was resold to a large property
management company, Trafalgar.
AITON COURT TODAY
The purchase of Aiton Court
was financed through the Trust
for Urban Housing Finance, an
innovative finance company that
provides loans for lower-cost
housing projects in SA’s inner-city
areas. The trust’s intention is to
finance the renewal of the resource
of tens of thousands of residential
units in these areas, most of which
were built between the 1930s
and 1960s. These well-located
apartments provide a foothold in
the city for people who were kept
on the urban periphery during the
years of urban segregation under
apartheid.
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The new owners set about
painting the balconies red, their
corporate colour. They were
unaware that the building, as a
structure over 60 years of age, was
protected from change under SA’s
National Heritage Resources Act.
When the alterations came to their
attention, the Provincial Heritage
Resources Authority stopped
any work on the building until a
heritage study and proposal had
been approved.
The challenges faced in the
repair and conservation of Aiton
Court can be broadly defined
into the following categories of
failure: maintenance, materials,
detailing and lifespan failure.

The major failures in the building
relate to services and structural
maintenance. The overcrowding
of the building, particularly
while hijacked and unregulated,
has further stressed an already
deteriorating infrastructure
and services. This, along with
failure of the waterproofing of
the trafficable surfaces of the
courtyard and solarium and lack
of general maintenance, has led
to the corrosion of some of the
steel in the reinforced concrete,
causing spalling of the concrete
work, which could lead to longterm structural deterioration if
left unattended. The electrical
installation of the building, having

AITON COURT, 1937
In 2012, the building was
purchased by Trafalgar
Property Management.
Before long process repair
and restoration started,
Aiton Court was
used as a tool for
teaching architectural
conservation, with full
social and architectural
documentation of the building being undertaken
by architecture students from the University of
the Witwatersrand.
The building functions as affordable rental
housing for lower-income residents. As such, the
budget was extremely low, with conservation
needs having to be balanced with commercial

reached the end of its serviceable
life, is unsafe and requires
complete reinstallation.
Beyond these pragmatic needs,
the opportunity offered by
Aiton Court lies in the fact that,
despite the severe neglect of the
building, its external appearance
has remained largely unchanged.
With most surviving inner-city
contemporaries of Aiton Court
similarly neglected or substantially
altered, it provides an opportunity
to become a recognisable example
of the early Modern movement in
Johannesburg. Subsequently, the
restoration of the original external
Modern colour scheme was felt to
be essential.

realities. The resulting process can best be
described as sitting somewhere between repair
and the traditional understanding of restoration
and is possibly a model of how inner regeneration
can be balanced with heritage responsibilities and
commercial needs.
The limited budget was used to work in the
interests of conservation, with the repair,
restoration and re-use of original fabric favoured
over replacement. After urgent structural repair and
the replacement of severely deteriorated services,
the reinstatement of the building’s public realm
was prioritised. Paint shades, through a process
of archival research and on-site investigations,
were returned to the original colour scheme and
the internal courtyard restored to its 1930s layout,
including its water feature, now doubling as a
gathering space for the mosque.

“AITON COURT WAS USED AS A TOOL FOR TEACHING ARCHITECTURAL CONSERVATION, WITH
FULL SOCIAL AND ARCHITECTURAL DOCUMENTATION OF THE BUILDING BEING UNDERTAKEN
BY ARCHITECTURE STUDENTS FROM THE UNIVERSITY OF THE WITWATERSRAND.”
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RESTORING THE NEWTOWN

WORKERS’ COTTAGES
The restoration of the workers’ cottages in Newtown,
Johannesburg, was completed in December 2021 and required
exquisite sensitivity to their historical significance, as well as to
the fragile and decayed state of the structures themselves
Dating from the early 20th century,
the workers’ cottages in Newtown,
Johannesburg, form part of the
Workers’ Museum Complex. The
museum is located in a former
black migrant workers’ hostel,
with the adjacent cottages built
for white staff and supervisors.
The museum speaks of the harsh
segregated labour practices in
the city, with the relative comfort
of the adjacent cottages further
highlighting the segregation and
prejudice that existed between
workers of different races.
(Below): Original interior features were retained
and restored wherever possible. (Mayat Hart &
Papercut Photography)

APPROACHING THE
RENOVATION
The cottages, facing onto Mary
Fitzgerald Square, had fallen into
a state of disrepair and were left
crumbling and unusable after a
failed renovation project in the
mid-2000s. The project aimed to
restore them to a condition where
they could be used for offices for
the museum, as well as spaces for
various tenants and NGOs that
support arts, culture and heritage.
From the outset, a tight
budget was used as a means to
conceptually guide the project.
Botched renovations and the

stripping out of sections of
the building were seen as an
opportunity to reveal its underlying
materiality. That building was seen
as a physical documentation of
its own history, with its original
materiality, defects and quirks
accepted as part of its character
and significance.
The intention of the project was
always to bring back the original
quality of the building and not
have new interventions outshine
the old ones. With this in mind,
the hand of the architect had
(Above, from top): Spaces internally are kept
clean and uncluttered. Layers of change to the
building are acknowledged and retained without
over-restoring and removing a sense of age and
the poetics of imperfection. The restored cottages
at the edge of the Johannesburg CBD. Colours
used were uncovered as part of the original colour
scheme in the house, but reinterpreted in a more
contemporary manner.
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to be kept very light – indeed,
almost invisible.
READING THE BUILDINGS
The existing buildings guided
design decisions, with only a slight
reinterpretation necessary to show
these as a contemporary layering
onto the site. Original paint
colours of ochre and turquoise
uncovered during the restoration
were reinterpreted as blocks of
colour to bring new energy into
the spaces, while new fittings and
finishes were all reinterpretations
of the old ones. Wherever possible,
existing materials were re-used
and recycled, from windows
and floorboards to bollards and
recovered bricks.
BUILDINGS THAT TELL STORIES
Artwork became an important part
of the project. A call was put out
for local artists to prepare artworks
along the theme of “Labour and
Johannesburg: Reflecting the
Past and Present of Workers in
the Region”. From the proposals,
50 artists were commissioned to
produce small artworks to form
a permanent collection in the
buildings. Framed and displayed in
the recovered and recycled window
frames from the building, they
add an important new energy and
meaning to the restored spaces.
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“BOTCHED RENOVATIONS AND THE STRIPPING OUT
OF SECTIONS OF THE BUILDING WERE SEEN AS AN
OPPORTUNITY TO REVEAL ITS UNDERLYING MATERIALITY.”
(Above): New interventions (such as kitchens or
bathrooms) were kept as simple and cost-effective,
contemporary reinterpretations of what would
have originally been found in the buildings.
(Mayat Hart & Papercut Photography)

fitting that these artworks should
be shown here.”

The commissions for the artists,
in the midst of the Covid-19
pandemic, were widely welcomed,
with the MMC for Community
Development, Councillor Margaret
Arnolds, saying at the opening of
the buildings: “The artworks speak
widely and directly to the people.
They tell the stories of our city and
our nation; of our heroes and of the
ordinary people. In that way, we’re
able to connect to the workers’
history and this helps to show who
we are and how we connect to our
past and to each other. It’s very

The success of the renovation and
restoration is evident in a pair of
buildings that look as if they belong
and as if nothing has changed,
despite their substantial upgrade.
While the buildings represent a
difficult part of South Africa and
Johannesburg’s history, their
preservation is important. With the
adjacent museum, the buildings
remind us of a segregated and
brutal past. However, they also act
as a reminder of how far we have
come and are a symbol of hope for
what can be achieved.
Images courtesy of Mayat Hart
& Papercut Photography
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SAFE TRENCHING AND EXCAVATION
It can happen in an instant.
Workers are down in a trench
when, suddenly, the trench walls
collapse, burying them under
potentially thousands of pounds of
soil. These types of incidents are
tragic – but also preventable.
DOUBLE THE FATALITY RATES
The fatality rate for excavation
work is 112% higher than the rate
in general construction. With
headlines such as “Construction
sites a death trap” and an annual
fatality rate of 20 people for every
100 000, there is a need for all
involved to take the proper steps
to secure trenches so that injuries
and fatalities do not occur.
“Excavation and trenching are
some of the most dangerous
activities in construction, but the
hazards are preventable,” says
Dean McKenzie, director of the
global Occupational Safety and
Health Administration’s (OSHA’s)
Directorate of Construction.
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“Workers aren’t always fully
cognisant of what the hazards are
and how perilous this work can be.”
Cave-ins can occur at excavation
sites for a number of reasons,
from unfamiliarity with the
hazards to a lack of training due
to worker turnover and trying to
complete the work as quickly and
inexpensively as possible.
ENGINEERING SAFETY
One key, according to McKenzie,
is to help people realise that it is
not necessary to sacrifice safety
for efficiency when conducting
trenching operations. “You can be
efficient, fast and profitable while
still protecting your employees and
your operation,” he says. “Training
can make people aware of that.”
When cave-ins occur, 1m³ of soil
can weigh up to 1 500kg and
suffocation can occur in less than
three minutes. Contractors should
ask themselves: “Do I want to have

to worry about getting someone
out of a trench within three
minutes, or do I want to make sure
the trench walls don’t collapse in
the first place?”
Although cave-ins may be the
first hazard that comes to mind
when considering trenching
and excavation, there are many
others, including falls, workers
being struck by natural elements
or equipment and electrocution.
(Above): Excavating sites with an understanding of
the soil conditions sets the stage for safety.
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Those involved should familiarise
themselves with each hazard and
mitigate them before excavation
work begins.

cutting back soil in a step-like
fashion. This method should
only be used for cohesive soils
and is not an option for type C.

THE MECHANICS OF SOIL
Understanding soil mechanics
is the first step towards safer
trenching and excavation. Soils fall
into one of four categories – stable
rock, type A (eg clay), type B (eg
angular gravel or silt) and type C
(eg gravel or sand). Instances of
stable rock are rare, so contractors
should be prepared to work with
types A, B or C.

• Shoring: This involves using
support systems such as hydraulic cylinders to create a barrier
between the workers and the
trench walls.

By having a competent person
conduct an inspection and test to
identify the kind of soil(s) involved
and their properties, contractors
can then use that information to
determine the best solution for
ensuring worker safety.

Whichever protective system is
chosen, workers must understand
that they need to stay within it to
keep themselves safe.

• Shielding: This method uses
systems such as trench boxes
(plates used to brace the sides
of the trench) to protect workers
from cave-ins.

An additional factor is that
trenches can present an
oxygen-deficient atmosphere,

so contractors must consider
the possibility of asphyxiation
for anyone entering a trench.
Furthermore, cases of cave-ins,
depleted oxygen or toxic fumes
require contractors to ensure that
their workers have a way of getting
out, should an incident occur.
DESIGNATED SURVIVORS
Pre-planning is paramount in
excavation work. The designated
competent person leading the
operation takes a central role by
mastering OSHA regulations and
recognising existing and potential
hazards. They must inspect
trenches before work starts, as well
as after events in which conditions
change or hazards increase, such
as rainstorms.
(Below): In construction, excavation and trenching
present the highest fatality risks for all workers
on site.

It is important to keep in mind
that soil conditions can and will
alter throughout a project due
to weather changes, movement
of materials and similar factors.
A competent person should
therefore conduct daily inspections
of the work site and make any
necessary changes.
Once the soil type is determined,
the next step is to determine the
best method for securing the
trench, considering its depth and
width. Depending on these and
other factors, there are several
ways of securing the trench:
• Sloping: This involves slanting
the soil away from the trench.
The degree to which the soil
must be sloped depends on the
type of soil.
• Benching: This process involves
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“WHICHEVER PROTECTIVE SYSTEM IS CHOSEN,
WORKERS MUST UNDERSTAND THAT THEY NEED TO
STAY WITHIN IT TO KEEP THEMSELVES SAFE.”
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Jobs adjacent to underground infrastructure may warrant air-sampling
and always require co-ordination
with the local municipality or metro
under which the site falls. Crews
working near old landfills should
be mindful of possible exposure to
methane gas or hydrogen sulfide –
an odiferous, toxic gas.
The competent person, working
from an appropriate occupational
safety and health technical manual
on hazard recognition in trenching
and shoring, should consider the
following in a site assessment:
1. Is the cut, cavity or depression a
trench or an excavation? Is it
more than 1,5m deep? Does it
contain water?
2. Are there adequate means
of access and egress? Are there
surface encumbrances or exposures to vehicular traffic? Are
adjacent structures stabilised?
3. Is equipment operating near
the trench or excavation?
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Does the equipment have
warning systems?
4. Does the trenching or excavation work require sloping,
shoring or shielding? If shielding
is used, does the shield
extend at least 50cm above
the surrounding area if it is
sloped towards the excavation?
Is the depth of the cut more
than 60cm below the bottom of
the shield?
5. Is emergency rescue equipment required?
6. Is there documentation of
the minimum daily excavation
inspection?
The designated competent
person is the most important
person on any excavation or
trenching job. Sticking to tried,
trusted and authorised guidelines
literally saves lives.
(Below): With a fatality rate over 100% higher than
standard construction, an excavation site requires
strict oversight from a competent person.

EXCAVATION SAFETY
TAKEOUTS
• The OSHA standard for
trenching and excavation
requires protective systems
for trenches that are 1,5m
or deeper, unless the
excavation occurs in stable
rock. Types of protective
systems include sloping,
shoring and shielding.
• OSHA also requires that
a safe means of access
or egress – such as ladders,
steps and ramps – be
located within 7,5m of all
workers for excavations
1,2m or deeper.
• Pre-planning is paramount
in excavation work. The
designated competent
person leading the
operation should master
OSHA regulations and
recognise existing and
potential hazards.
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KEEPING IT SIMPLE: AUTONOMOUS
BUILDING EQUIPMENT AND VEHICLES
Labour, machines and materials
– the three critical elements of
any infrastructure construction
effort – have begun to realign in
a way that will forever change the
way infrastructure is built… and
probably operated.
While some might be sceptical,
the future of autonomous
vehicles is, at least in part, likely
to draw from lessons learnt in the
physical construction of roads,
bridges, transit systems and other
infrastructure.
AUTONOMOUS MACHINES
ALREADY AT WORK
Autonomous machines are
already working in co-ordination
to build dams and large-scale
land developments such as solar
and wind sites. Synchronised
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self-driving trucks are the norm
at many mining sites around the
world. While there are fewer
examples on road, rail and bridge
projects, robots are tying rebar
for new bridge decks, performing
job site inspections in the air
and on the ground, and will soon
enable transportation agencies to
autonomously repair potholes. In
many ways, the construction space
has become a proving ground for
autonomous advancement – and
investors are taking notice.
The ResearchAndMarkets.com
report, Global Autonomous
Construction Equipment Market
Opportunities and Strategies
to 2030: Covid-19 Growth and
Change, noted that the global
autonomous construction
equipment market was about
$8,45 billion in 2020 – a steady,
but modest increase of 3,4% since
2015. That investment is expected

to double to $16,89 billion by
2025 – a 14,9% compound annual
growth rate – and jump another
third to $26,16 billion by 2030.
Beyond the investment values,
the report authors believe the
fully autonomous construction
equipment segment will be the
fastest-growing piece of the
autonomous puzzle, at 49,1%,
from 2020-2025. That is a big shift,
considering that the partial/semiautonomous market accounted
for 97% of the total in 2020. One
note, however: the majority of the
autonomy pieces are expected
to be in earth-moving and
material handling for the building
construction market – but not
road construction.
(Below): Vehicular robots are joining drones as a
common presence on construction sites globally.
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ADVANCES IN BUILDING
SITE ESSENTIALS
Advances in semi- and fully
autonomous excavators, dozers,
rollers, soil compactors, skid
steers and other machines by
technology innovators and OEMs
are fast gaining ground. As
Thomas Hansen, senior director:
OEM Development at Topcon
Positioning Group, says: “Those
outside the construction space
might be surprised at how far
we’ve come and how quickly our
vision for the autonomous road
ahead is clearing.”
Machine control advancements,
including automatic steering,
are necessary milestones to true
autonomous functionality.
THE STEADY ADVANCES TO
WHERE WE ARE NOW
Much like self-driving cars,
semi- or fully autonomous
construction equipment relies
on a combination of cameras
and sensors. Data from LiDAR,
cameras, GNSS, vibration and
temperature sensors, etc,
combine for optimal perception
and reliable environmental
mapping which are critical for
autonomous solutions.
“We’re experiencing a great
convergence of key technologies
that are enabling the industry
to accelerate towards both
automating machines and
optimising the site management/

(Above): Advances in semi- and fully autonomous excavators, dozers, rollers, soil compactors, skid
steers and other machines have been unlocked by the combination of sensors, cameras and global
navigation systems.

machine workgroups,” says
Trimble’s Autonomous Solutions
business area director Finlay
Wood. “There’s no single area of
development that’s responsible
for this; rather, it’s due to a
maturation in multiple areas,
including communications,
advanced perception solutions,
edge computing, machine control
solutions, site management
software and many more.”

software. With Autos on an
excavator, the machine controls the
boom and bucket to stay on grade
while the operator controls the
stick. More recently, the company
added horizontal steering control
for soil compactors, which is said
to be an industry first. Trimble
Earthworks Horizontal Steering
Control automatically steers a soil
compactor using a 3D model or
compaction pass line.

Machine control, for instance, is a
clear step towards true autonomous
functionality. Solutions such as
Trimble’s Autos mode are built
into its earthworks grade control

EARTH-MOVING EQUIPMENT
GOING SOLO
Built Robotics, a vehicular
automation start-up out of
San Francisco that develops

“WE’RE EXPERIENCING A GREAT CONVERGENCE OF KEY TECHNOLOGIES THAT ARE
ENABLING THE INDUSTRY TO ACCELERATE TOWARDS BOTH AUTOMATING MACHINES
AND OPTIMISING THE SITE MANAGEMENT/MACHINE WORKGROUPS.”
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manufacturer-agnostic systems,
deployed the first US commercial
autonomous construction
equipment – the Exosystem –
in 2019, according to the firm.
Installed on excavators, the
Exosystem enables big machines
to operate autonomously. With a
high-powered computer, IMUs,
GNSS, radar and 360˚ cameras,
the solution is built to trench
fully autonomously in various soil
conditions and desired depths.
Mortenson, one of the nation’s
top 20 builders, developers and
engineering services providers,
has put the Exosystem to work on
earth-moving projects in clean
energy for wind and solar farms.
And it is not just the contractors
who see the value. The
International Union of Operating
Engineers partnered with Built
Robotics to begin training its
members in the next-generation
skills needed to operate robots at
its facility in Crosby, Texas.

Hyundai Doosan Infracore, an affiliate of the Hyundai Heavy Industries
Group, a leading manufacturer of
heavy equipment, is building on
its machine guidance and machine
control capabilities as well.

(Below): From excavators to bricklayers, robotics
have broken free from manufacturing thanks to
integrating technologies.

But that is just the beginning.
Working with experts at Seoul

EXCAVATORS AND DOZERS
Specifically, the company’s
Concept-X project, ongoing at
the Boryeong proving grounds
in South Korea, is focused on
commercialising development
for step-by-step element
technologies such as machine
guidance and machine control
for machines like excavators
and dozers, some of which have
already been released.
“This year we’re developing
and releasing the machine
guidance and machine control
technologies for our excavators,
dozers and wheel loaders,” says
Todd Roecker, director of growth
initiatives at Hyundai Doosan
Infracore North America.

National University, Yonsei
University and Hanyang University,
the Doosan team is focused on
a digital construction platform
for smart construction and
automation – the XiteCloud
platform. It combines information,
communications and artificial
intelligence (AI) technologies, and
will be a foundation for autonomy.
“We’re preparing for the proving
of the autonomous construction
solutions in real field applications
with our Korean construction
company partners,” adds Roecker.
And Doosan is not alone in
focusing on a smart platform
to drive future innovations for
construction.
3D AND THE POWER OF DATA
An underlying element of all
recent advances and a true
move to autonomy is a 3D data
ecosystem. As Erol Ahmed,
director of communications for
Built Robotics, says: “Data is the
elephant in the room to any form
of autonomous operations. That,
and interoperability, are what will
give power to these machines.”
Topcon’s Hansen agrees, adding:
“3D is the foundation that’s
going to allow the next level
of autonomy in construction.
Everything on the machine, all
the sensors working together, will
be represented in that model.
It’s imperative that we, as an
industry, build a stable, growing
and interoperable platform which
allows all current and future
product data to integrate.”
There is still work to do. “The
machines need to be aware
of the environment and the

JUNE 2022 SOUTH AFRICAN BUILDER

37

INNOVATION

environment needs to be aware of
the machines,” says Jason Hallett,
CEO of Digital Construction
Works, a technology integrator.
“Right now, for most systems,
that’s not the case.”
Even machines with the most
advanced technology are only
aware of where they are and, to a
certain extent, the things around
them thanks to sensors and GNSS.
“They aren’t equipped to adjust
to changing conditions,” says
Hallett. “Unlike autonomous cars
which are travelling on a mapped
roadway, a construction job site is
changing continually and can look
completely different over a couple
of days.”
As an example, the firm-developed
DCW 4D mass-haul earthworks
solution optimises earth-moving
operations with integrated civil
planning workflows, including
4D earthwork project planning,
simulation, mass-haul schedules
and quantities. The solution works
thanks to an integration with
Bentley’s Synchro, a 4D software
platform that virtually and visually
enables planning, scheduling
and controls with Topcon’s
MAGNET Project and Sitelink3D
technologies, which plan and track
construction site material weighing
and haulage.
“The idea is to synchronise
plans for mass-haul with what’s
happening on the job to provide
a near-real-time mass-haul
update,” explains Hallett. “By
synchronising inputs and outputs,
crews can make more informed
and timely decisions related to
schedules and resources.”
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(Above): Unlike road vehicles, construction equipment must navigate rapidly changing environments with
the use of 3D ecosystems.

“IT ISN’T GOOD ENOUGH TO
HAVE A FANTASTIC ROBOT
ON A JOB IF YOU CAN’T
REMOTELY CREATE THE
WORK ORDER, ENSURE THE
MACHINE’S EXECUTING
THE TASK IN AN OPTIMAL
MANNER AND THEN
PROVIDE RELEVANT
DATA BACK TO THE SITE
MANAGEMENT SOLUTION.”
It is that project and site focus
which are also driving Trimble’s
advancements within the 3D
ecosystem. “It isn’t good enough
to have a fantastic robot on a
job if you can’t remotely create
the work order, ensure the
machine’s executing the task
in an optimal manner and then
provide relevant data back to

the site management solution,”
says Wood. “We must be able
to turn real-time data into realtime information to optimise
and co-ordinate the workgroups
of machines and the site –
which goes well beyond point
solutions.”
One way that is likely to happen
is through partnerships such as
a Trimble-VayaVision alliance
to make intelligent automation
even smarter. The idea is to
help contractors, for instance,
scale automation efforts from
driver assistance features to
fully autonomous solutions,
augmenting or replacing human
control to create a safer work
environment through path
optimisation, obstacle avoidance
and situational awareness.
“We believe a robust 3D
environment will drive path
planning and autonomous
systems in both off- and on-road
applications,” says Wood.
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However, the fact that a 3D ecosystem is not fully developed has
not stopped OEMs, technology
developers and contractors from
pushing forth with autonomy. One
of the necessary areas of advancement is the ability of multiple
machines to operate together.
As Ahmed confirms: “As much as
one machine can provide great
efficiency and productivity, a
construction project includes
different OEMs, ages of
equipment, contractors, etc. Fleet
communication is critical to the
construction ecosystem and the
future of autonomy.”
One of the most visible demonstrations of an autonomous fleet
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solution on roadway construction
was spotlighted in Asia:
Chinese construction machinery
manufacturer XCMG’s autonomous
road roller, developed along with
the Sichuan Railway Investment
Group and Tsinghua University.
According to XCMG, the road roller
is able to operate autonomously
under complex conditions with a
precision of 2-3cm. The road roller
has various safety features built in,
including a real-time monitoring
system that can sound warnings,
make an emergency stop,
automatically enter and exit sites,
and avoid obstacles.
In late 2021, XCMG and its partners
demonstrated what they say could
be the largest unmanned cluster

paving and intelligent maintenance
construction effort in the world
on the more than 48km, four-lane
Zhengzhou-Xixia Express. For
the project, 10 XCMG driverless
double-steel wheel rollers and
two XCMG large-width pavers
used high-precision BeiDou
positioning, inertial navigation,
obstacle identification and multiple
safety systems to pave the road,
even in extreme weather and
special terrain. The autonomous
fleet network included AI and 5G,
as well as a range of sensors for
safety and visualisation. Moving
forward, the partnership will focus
on R&D and implementation of
smart transportation development
strategies.
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INNOVATION

THE MEASURE OF EMBODIED CARBON
RIB Software, a multi-national
providing innovative technology
solutions to the architecture,
engineering and construction
(AEC) industry, has partnered
with Building Transparency, a
non-profit organisation which has
developed a free and open-access
tool aimed at reducing the impact
of embodied carbon and making
the AEC industry more efficient
and sustainable.

ADDRESSING THE
BUILDING INDUSTRY’S
ENVIRONMENTAL IMPACT
The processing of materials
such as concrete is believed to
contribute as much as 6% of
global carbon dioxide emissions.
The high amounts of material
waste that occur within the
industry, along with the need to
rework construction structures,
add to the inefficiencies.

Building Transparency’s premier
technology solution is the
Embodied Carbon in Construction
Calculator (EC3). This tool houses
a database of digital, third-party
verified Environmental Product
Declarations (EPDs), which can
be used to perform sustainability
benchmarking and assessments.

Working in a sustainable manner is
critical to the future prosperity of
the world. The continued disregard
for the negative and potentially
disastrous effects of greenhousegas emissions, pollutants and other
environmentally unsafe practices
must be addressed. As the InterGovernmental Panel on Climate
Change (IPCC) report revealed, we
are at code red for humanity. Our
collective efforts should be geared
towards choosing a path of action
that avoids a climate catastrophe.

This is particularly useful to
construction material procurers,
developers, contractors and
policy-makers. By being able to
measure the amount of embodied
carbon within production
materials, these stakeholders are
empowered to evaluate a project’s
overall carbon emissions and
utilise that information to procure
low-carbon material alternatives,
or – in the case of regulators – set
embodied carbon limits. These
measures will ensure the industry’s
compliance and adherence
to environmental, social and
governance sustainable building
practices. Through the sponsorship
of various entities, such as RIB,
Building Transparency’s EC3 tool
remains free to use.
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they’ll be able to chart tangible
targets and collectively help
minimise the industry’s impact
on the environment. We all have
a role to play in building a more
sustainable world,” says Stacy
Smedley, executive director of
Building Transparency.
“Having been at the forefront of
innovation in the construction
industry for over 60 years,
RIB’s partnership with Building
Transparency aligns closely
with the purpose of enabling
our customers to build in an
environmentally and socially
responsible manner. We can’t shy
away from the fact that the longterm growth of the AEC industry
is closely tied to sustainable
practices. Transforming the way
the sector plans, builds and
operates buildings is our primary
purpose,” adds Andrew Skudder,
RIB’s chief revenue officer.

PARTNERSHIP SPEAKS TO
CORE PURPOSES
“There’s a need to actionably
and urgently reduce the carbon
footprint of the AEC industry.
Knowledge is power and
integrating technology such as
EC3 into the workings of the
sector provides critical decisionmakers with the tools and data
needed to effectively evaluate
and understand the true carbon
footprint associated with their
projects. Armed with this,
(Right): Andrew Skudder, chief revenue officer at RIB.
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Precast concrete has helped to
accelerate and mitigate risks
on complex civil engineering
construction projects the world
over – including on demanding
reservoir projects that are
traditionally built using cast-inplace concrete methods.
South Africa has gradually followed
suit, with many municipalities
and their engineering teams now
also specifying precast concrete
reservoirs in the early phases of
water augmentation projects to
overcome many of the challenges
associated with constructing these
structures using in-situ methods.
Located in large cities and rural
areas, the more recent precast
concrete reservoir projects in the
(Left and below): Precast modular solutions,
within a structural complex such as this reservoir,
prove that precast’s benefits can be enjoyed
across infrastructure types.

A SOUTH
AFRICAN
MODULAR
RESERVOIR
SYSTEM
“THE USE OF PRECAST CONCRETE TECHNOLOGIES ALSO PROVIDES ADDITIONAL
QUALITY ASSURANCE ON THESE PROJECTS, CONSIDERING THE LEVEL OF CONTROL THAT
PREFABRICATION ENABLES IN CURING, TEMPERATURE, MIX DESIGN AND FORMWORK.”
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country range in size from 10-35ML.
Together, they constitute about
350ML of water storage capacity.
This modular approach saves time
in constructing such structures
and, in so doing, mitigating the
potential risk of project delays and
cost overruns.
THE INARGUABLE BENEFITS
The use of precast concrete
technologies also provides
additional quality assurance on
these projects, considering the
level of control that prefabrication
enables in curing, temperature, mix
design and formwork.
This unique approach being
deployed in the country is based
on international best practice
in precast concrete reservoir
construction. It was designed and
developed in South Africa for
unique African conditions.
The system comprises a
precast concrete roof, as well
as a vertically pre-stressed and
horizontally post-tensioned wall
structure. However, the real
innovation lies in the way it is
constructed on site to ensure a
watertight structure.
RECORD-BREAKING
ROOF ASSEMBLY
A typical precast concrete
roof structure comprises hollowcore slabs which are placed
on precast concrete beams.
These, in turn, are supported by
prefabricated columns.
The precast concrete columns
are connected to the in-situ
bases via cast-in components, or
“column shoes”. These are secured
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“PRECAST CONCRETE RESERVOIR ROOF STRUCTURES
ARE UP TO FIVE TIMES FASTER TO BUILD THAN CAST-INPLACE CONSTRUCTION PROCESSES.”
to the hold-down bolts in the
same manner as a conventional
steel structure. Various column
base configurations can be
implemented to meet projectspecific requirements and their
designs require a minimum safe
bearing capacity of 200kPa at
founding level.
The precast concrete beams are
then installed onto the receiving
columns and secured with dowels
which protrude from the columns.
This is followed by the installation
of hollow-core slabs onto the
beams, which are locked into
place using a tie-steel reinforcing
and in-situ concrete inside
their hollow cores. The stirrups
protruding from the precast

beams serve as a mechanical
interlock to form a composite
mechanism with the infill concrete.
This approach has been used
widely and successfully in South
Africa to construct reservoir roofs
on hybrid concrete construction
projects where the wall is built
using traditional methods.
Precast concrete reservoir roof
structures are up to five times
faster to build than cast-in-place
construction processes.
A reservoir roof is one of the final
aspects of the works programme
when it is constructed using castin-place methods. It is undertaken
once the wall and in-situ columns
reach their final height. Many tons
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of scaffolding must be installed
inside the reservoir to support
the forms for the frame of the
roof structure. The extensive
associated reinforcement and
concrete works, including
placement and stripping of
the shutters, also require close
management. This is in addition
to the timely co-ordination of
the concrete trucks to site for the
continuous concrete pours.
NO BRICKS IN THIS WALL
There is very little room for error
in the construction of an in-situ
reservoir wall. It entails significant
steel-fixing and the installation
of the side shutters is an onerous
process. Care must also be taken
when managing processes such
as the placement of the concrete
to avoid segregation and the
displacement of the reinforcement
to ensure a watertight structure.
Any mistakes in this aspect of the

programme will require reworking
and result in costly delays.
Prefabricated reservoir walls
consist of precast concrete
panels that have been designed
to the required thickness. They
have been pre-stressed during
manufacturing and include
cast-in-sleeves that have been
strategically positioned according
to the design requirements for
post-tensioning on site.
The first panel is placed and
supported temporarily and
anchored by the precast concrete
elements. This approach requires
minimal propping and frees up
space. The wall foundation, or
“ring footing”, is designed to
transfer vertical loads from the
wall and roof to the ground.
It also translates the shear
force in the wall (due to water
pressure) into the ring tension in

the foundation. This tension is
countered with adequate rebar
cast into the ring footing.
Unbonded cables are then
threaded through the sleeves
and joints between the panels.
They are temporarily sealed with
rubber gaskets to enable the low
viscosity grout to flow through
all sleeves and joints. This grout
is self-healing and achieves
strengths of up to 100MPa in a
short period. It is cooled to ensure
flowability and pumped around
the circumference of the reservoir
in a controlled manner.
After the grout has cured to a
strength of 80MPa, the cables are
stressed to their specified yield via
special buttress panels which have
been equally spaced along the
perimeter.
The wall is then pinned by casting
a 200-250mm-high reinforced
kicker on the wall footing on both
sides of the wall panels.
Joints between the panels are
grouted with a high-flow, highstrength grout. This is followed by
post-tensioning that renders the
joint in compression to achieve
watertightness. The wall has also
been designed to a 1MPa minimum
residual compressive stress.
THE PRECAST TALE GOES ON
In addition to ensuring
timely and accurate project
completion, there are many more
benefits of this system, such as
decongesting construction sites
and enhancing health and safety,
which are incorporated during
the manufacture of the precast
concrete reservoir system.
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HOW TO GET SITE PLANNING
APPROVED IN SOUTH AFRICA
To get a site plan approved in SA, you can visit the relevant division of your local municipality – such as the
Land Use Planning Division of the Housing and Land
Directorate – and follow its application procedures.
The first step is to request a zoning certificate for the
area in which you want to build or develop and to
obtain a diagram of the property, called the surveyor
general diagram.
The process can be complex. Therefore, it is best to
approach town planning consultants to obtain the
necessary documents, perform the site planning and
have the plans approved. They are already familiar with
the procedures, which documents to request, how to
make submissions, where to get more information and
what to do if the application is rejected.
GET AN UNDERSTANDING OF THE TERMINOLOGY
It pays to be informed. However, you probably do not
have the time or inclination to become an expert in
town planning, land surveying, public administration
regulations, architecture and engineering just to
develop a particular piece of property.
The good news is that expert town planning consultants work alongside the mentioned professionals and
ensure that you understand the relevant terminology.
They also take the hard work out of your hands, deal

“THE GOOD NEWS IS THAT EXPERT TOWN
PLANNING CONSULTANTS WORK ALONGSIDE
THE MENTIONED PROFESSIONALS AND
ENSURE THAT YOU UNDERSTAND
THE RELEVANT TERMINOLOGY.”
with the complexities, communicate with the relevant
parties and keep you up to speed. Time- and cost-savings, avoidance of critical application mistakes and the
convenience of having someone knowledgeable in the
field handle the process are just a few of the benefits
you will reap.
WHAT SHOULD THE SITE PLAN INCLUDE?
This is one of the first questions town planners
receive from clients. Fortunately, they ensure that
the documents include the relevant information, such
as an indication of the location, size and relation of
the following:
• Fire hydrants.
• Property lines.
• Setbacks.
• Easements.
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• Current structures on the property.

• Roads surrounding the parcel of land.

• Proposed structures on the property.

• Access to the property.

• Current and proposed landscaped conditions on
the property.

• Traffic in the surrounds.

• Parking.
• Access to the property.
• Proximity to intersections.
• Driveway location.
• Street layout surrounding the property.
• Service lines on the property.
• Utility structures.
• Fencing.
• Construction limits.
• Lay-down areas for construction supplies.
• Distance between existing buildings.
• Distance between proposed buildings, also in
relation to existing ones.
• Distance of buildings from property boundaries.
• Location of ground signs on the surrounding streets.
• Drainage facilities.
BEFORE YOU DEVELOP A
PARTICULAR PARCEL OF LAND
The first step entails doing a site analysis. The
property is assessed by professionals, such as town
planning consultants, land surveyors, environmental
consultants and engineers, in terms of:
• Topography of the property, which includes the
vegetation, soil, slope, orientation, etc.
• Current structures on the property.

• Zoning of the area and the parcel of land.
• Exact location of the land.
• Laws and regulations, building codes and land use
management policies relevant to the property.
• Public services and infrastructure, such as water,
drainage, electricity lines, communication lines, etc.
The information is used to determine the suitability
of the property for its intended development or use.
The results of the analysis are also used in drawing up
the plans to be submitted for approval. The relevant
officials will assess the submitted plans to determine
whether they are in line with the zoning for the site.
The plans will also be assessed by the building
inspectorate to determine whether the proposed
buildings meet the requirements for access, energy
usage, building codes, access for disabled people,
foundation requirements, fire safety, etc.
You might also have to submit the plans and
relevant documents to other departments, such as
environmental, traffic and health, depending on the
proposed development. These, too, must be done
within a specific time-frame.
DOCUMENTS REQUIRED FOR SITE PLANNING
For the development of a particular piece of
property, you will need the site planning documents,
in addition to the building plans, completed SANS
10400 forms, title deed, surveyor general diagram,
stormwater management plan, zoning certificate and
geotechnical report, among others.
FINAL THOUGHTS
Although you can approach the various divisions of the
municipality on your own to submit the application and
relevant documents, it is a time-consuming process.
In addition, you might have to submit documents to
several departments. Apart from that, knowing what
must be present on the diagrams, which documents
to submit, how long each decision-making stage takes
and more is also essential. The town planners already
know who to approach, what to do, what must be
included and how to avoid delays. Use them!
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THE SUPERMARKET OF THE FUTURE
Engineering firm Danfoss recently
hosted a ground-breaking
ceremony for the construction of
one of the world’s most energyefficient supermarkets.
The state-of-the-art supermarket
is situated right next to Danfoss’s
headquarters in Nordborg, Denmark, and will lead the way for
supermarket chains around the
world to develop climate-friendly
and sustainable stores with technologies that already exist today.
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Built with leading energyefficient refrigeration and heating
technology, solar roof panels and
charging points for electric cars,
the Smart Store supermarket
will capture and re-use heat
produced by cooling cabinets and
freezers to provide heating for the
supermarket and local community
through district energy.

energy use. Heating and cooling
are the largest energy consumers
in supermarkets. The solutions
we’re building here represent
the core of Danfoss solutions
and will showcase how we can
approach zero energy use in food
retail, together.”

The cooling system in the new
supermarket will also run on
carbon dioxide – a natural
refrigerant – which helps to
reduce the overall climate impact.

This site will also serve as an
application development centre
where Danfoss will work together
with partners to co-develop
new technologies and explore
interfaces in the energy system
surrounding energy storage.

Kristian Strand, president:
Refrigeration and A/C Controls,
Danfoss Climate Solutions, says:
“The origins of this project go back
a long time, but the new energyefficient Smart Store supermarket
that we’re building has only grown
in relevance. The aim of the project
is to show how easy and profitable
it is to decarbonise our economy
and ensure reliable and sustainable

“The supermarket will be the
focal point for a new part of our
campus, where all buildings
will be energy-efficient and
meet special sustainability
requirements. Our aim is to boost
the green transition with concrete
evidence of how far we can go
with energy-efficiency. We want
to demonstrate to customers
and partners how energy-saving
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solutions work in real life. We
want to show that the greenest
energy is the energy we don’t use
or re-use,” says Jürgen Fischer,
president: Danfoss Climate
Solutions.
Brugsen for Als og Sundeved
(BALS), Denmark’s largest
independent supermarket
association, will rent the building
from Danfoss and install a COOP
365 discount supermarket. BALS,
which works together with COOP,
has a total of 13 stores in the area
around Sønderborg in Denmark
and has consistently reduced the
consumption of energy in its stores
since 2015. So far, it has cut 44% of
its total CO2 emissions, so it was
a natural next step for BALS to
became a partner in the project.
SHOWROOM FOR CUSTOMERS
Danfoss is establishing a
showroom in a part of the

supermarket building where
all installations will be visible
to visitors and customers. The
company’s solutions for heating
and cooling (such as CO2 as a
refrigerant, heat recovery and the
interaction between installations)
will thus be experienced while
they are in operation.
FACTS:
• The supermarket will be
completed by mid-2023.
• An OK gas station and a car
wash will be located on the
premises.

“THE SMART STORE SUPERMARKET WILL CAPTURE
AND RE-USE HEAT PRODUCED BY COOLING CABINETS AND
FREEZERS TO PROVIDE HEATING FOR THE SUPERMARKET
AND LOCAL COMMUNITY THROUGH DISTRICT ENERGY.”
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• The entire supermarket area
and surroundings will be
around 14 000m².
• The COOP 365 store will be
almost 1 500m².
• The supermarket will be
connected to the Nordals
Fjernvarmeværk district heating
plant and will be able to supply
it with surplus heat.
ABOUT DANFOSS
Danfoss engineers solutions
that increase machine productivity, reduce emissions,
lower energy consumption
and enable electrification.
Our solutions are used in
areas such as refrigeration,
air-conditioning, heating,
power conversion, motor
control, industrial machinery,
automotive, marine, and offand on-highway equipment.
We also provide solutions
for renewable energy, such
as solar and wind power,
as well as district-energy
infrastructure for cities. Our
innovative engineering dates
back to 1933. Danfoss is familyowned, employing more than
40 000 people and serving
customers in more than 100
countries through a global
footprint of 95 factories.
Visit: www.danfoss.com.
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CONNECTED
CONSTRUCTION:

FIT FOR CONTRACTORS OF ALL SIZES
As elaborate as technology allows a business to
become, its output is where its reputation lives or
dies. A connected construction company is about
perspective and keeping potential in mind.
The big leap right now is in the connection between
technologies, ie the ways in which artificial intelligence
converges with machinery, equipment, drones and
smart devices.
CONNECTED CONSTRUCTION FOR
SMALLER CONTRACTORS
Gartner defines connected construction vehicles as
“vehicles with an embedded connection, often cellular,
as well as GPS, allowing for location detection and
monitoring of usage/sub-systems. This includes dump
trucks, backhoe loaders, excavators and mobile cranes.”
On a larger scale, connected construction applies these
same principles of interconnected systems to everything
from personnel to physical locations and equipment.
Try to see connected construction through the
lens of information technology. Imagine all of the
computers and technological devices in a traditional
office, and how they communicate with each other
and are monitored by a centralised IT team. Now add
construction vehicles to that mix and you should have a
better idea of how connected construction works.
THE BENEFITS
Three key benefits of connected construction are improved communication and transparency, minimised
risk and more accurate timelines. Even contractors and
smaller construction firms can realise these benefits
without the resources of large enterprises by leveraging this connected technology strategically.
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• Improved communication and transparency:
Connected construction allows for improved
active communication – eg a worker reporting back
to a supervisor via a smart mobile device – but also
improved passive communication via sensors and
tags embedded in vehicles and equipment. Need
to know where a specific concrete truck is and how
much fuel it has? That is connected construction.
• Minimised risk: Connected construction enables
improved risk management by removing as many
elements of the unknown as possible. With realtime inventory, staffing and budget updates shared
among all stakeholders on a centralised platform,
the chances of a construction project going
over budget, past deadline or failing outright are
significantly reduced. When issues do arise, they
can be addressed before compromising the viability
of the project.
• More accurate timelines: Connected construction
helps turn estimates into actual data, which
improves timelines and budgets across a project.
Rather than estimating when a key deliverable will
be finished, connected construction technology
allows site managers and construction teams to
pinpoint exactly when one part of a construction
project is completed and when the next step
can begin.
SA Builder is providing all a contractor needs to know
to make choices that will really work. "Connected
construction" is an incredibly broad and allencompassing term. The goal is to help our sector take
advantage of this technology to minimise risk, improve
efficiency and ensure project success.
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