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The majority of the South African population has been 
living in urban areas since 1995, currently accounting for 
approximately 66% of all inhabitants. It is therefore not 

surprising that the development focus has had an urban bias, not 
only in South Africa but globally. In his February 2021 State of 
The Nation Address, President Cyril Ramaphosa announced that 
several new post-apartheid “smart cities” were being conceptual-
ised across the country.

According to Carshif Talip, expertise leader for Urban 
Planning and Land Infrastructure at Zutari, “A smart city is a 
city where opportunity, amenity, safety, resilience, inclusivity 
and prosperity are imperatives, and innovation across financing, 
design, construction, operations and governance is embraced by 
all stakeholders to achieve these imperatives.”1

Of course, it is not surprising that governments focus on 
urban development. Using population densities as a measure, the 
impact of investments is considered larger and faster.

URBAN-RURAL LINKAGE
What is often overlooked when discussing rural versus urban 
development is the undeniable linkages that exist. “Urban-rural 
linkages are spatial flows of individuals, natural, and financial 
resources, goods, services, and social and cultural values between 
urban and rural areas. For sub-Saharan Africa, increasing 
urbanisation, coupled with the challenges of population increase, 
climate change, food insecurity, unemployment, and weak 
economic growth, affects urban-rural linkages and sustainable 
development”.2

Rural areas suffer from poor basic and economic infrastruc-
tures, due to increased rural-urban migration, urban sprawl, 
industrial expansion, and population growth. Studies report high 
inequality and gender gaps in the development of urban and rural 
areas. “Urban-rural connectivity is also weak as a result of poor 
and inadequate transport systems”.2

During a recent workshop I attended in Sydney, Australia on 
Mobility as a Service, the urban-rural divide was also discussed. 
Whereas public transport services are viable in urban areas, the 
demand does not often warrant them in rural areas. However, 
economic opportunity and social integration is still a right of rural 
inhabitants. Therefore, other options such as transport on demand 
were identified as solutions. The question is, what type of other 
civil engineering services can be amended to rural demand levels?

Limited or absent information and communications tech-
nology (ICT) infrastructure in rural areas hampers effective 
health, education, communication, and business services. The 
provision of reliable ICT infrastructure in rural areas is feasible 
and should be prioritised.

Food and nutrition 
security dynamics 
are another challenge in 
sub-Saharan Africa due to 
ever-increasing urban popula-
tions. Rural agriculture is the predominant source of livelihood 
for the rural community, and it plays a vital role in national 
food security. However, limited rural economic power and ar-
able land availability, along with the impact of climate change, 
have led more people to migrate to urban areas in the search of 
new livelihoods.3

“Consequently, a smaller number of farmers and producers 
have to meet the needs of a growing urban population. The 
increasing urban population affects the access to and the conti-
nuity, quality, and quantity of the food supply. Food insecurity is 
also linked to poverty, poor infrastructures, and socio-economic 
instability, such as increasing numbers of female-headed 
households. The lack of access to affordable finance, funding for 
business ventures, technology, capacity building, and research/
education tend to be among the core issues for weak urban-rural 
linkages.”2

Urban and rural areas enjoy different and often comple-
mentary assets, and better integration between these areas is 
important for socio-economic performance. Potential solutions 
to strengthening urban-rural linkages include gender inclusive-
ness, investment in infrastructure, sustainable agricultural 
systems, effective governance decentralisation, and financial 
inclusion.2 So, the question is not where to focus development 
investments, but how they can be used to strengthen urban-
rural linkages.
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Africa’s port infrastructure remains 
a major focus for regional develop-
ment given the vital role that it plays 

in the supply chain, with all ports on the 
continent having a far-reaching hinterland 
and often spanning several countries. About 
40% of Africa’s seaborne exports consist of 
crude oil, with almost 20% of the continent’s 
imports comprising petroleum products 
and gas. However, only 4% of the world’s 
trade containers are handled by African 
ports. To improve the ability to handle more 
containers, as well as dry and liquid bulk, 
many African countries are focusing on 
improving their port infrastructure.

By 2025, a whopping US$2.5 trillion 
worth of port infrastructure projects 
are expected to be completed on the 
continent. This excludes Transnet’s plans 
to invest more than R40 billion in its 
ports over the next five years. Moreover, it 
intends to spend R100 billion to upgrade 
the Durban Port precinct over the next 
decade to quadruple its existing capacity. 
This will enable the port to compete 
effectively against other facilities located 
along the east coast of the continent.

“As a world-class marine, back of quay 
civils, mechanical and on-shore/off-shore 
pipeline infrastructure specialist, MDPLC 

Marine Africa believes that it can mean-
ingfully participate in this large capital 
investment programme. Moreover, we are 
strategically positioned to successfully 
bid for work in other African countries 
where port infrastructure is also showing 
signs of strain. Dry-bulk handling 
capacity shortfalls have started to emerge, 
with the Port of Mombasa expected to 
reach 30 million tons and Dar es Salaam 
10  million tons by 2050. In terms of liquid 
bulk, it is anticipated that the Port of 
Djibouti will reach 18 million tons, the 
Mombasa Port 20 million tons, and Dar 
es Salaam Port 15 million tons by this 
time,” says André van der Merwe, head of 
MDPLC Marine Africa.

INTERNATIONAL EXPERTISE
MDPLC Marine Africa’s UAE-based 
shareholder, 22-year-old PLC Contracting, 
has already demonstrated the extent of 
its marine construction capabilities on 
several projects in Africa and the Middle 
East. The company has successfully 
completed projects for the Ghana Ports 
and Harbours Authority as well as in the 
United Arab Emirates, Bahrain, Oman, 
Qatar, Pakistan and Iraq. These included 
the construction of:

 Q Coastal reclamation and beach reme-
dial works

 Q Quay walls and jetties
 Q Piled quay walls and deck-on-pile 

structures
 Q Breakwaters, causeways and shoreline 

rock revetments
 Q Operation and logistics of major rock 

quarries for breakwater and revetment 
rock

 Q Scour protection and dredging, filling 
and levelling works

 Q Precast concrete structures, including 
caissons

 Q Slipways
 Q Concrete repair and rehabilitation
 Q Desalination plant and cooling intake 

and outfall pipelines
 Q On-shore and off-shore water intake 

and outfall pipelines and associated 
infrastructure

 Q Marine pipelines.
The company’s ISO certification includes 
ISO 45001:2018 Health and Safety, ISO 
14001:2015 Environmental Management 
and ISO 9001:2015 Quality Management.

FLAGSHIP PROJECTS
These capabilities have been successfully 
deployed on many flagship projects. 
This includes the successful delivery of 
the La Mer Development in Jumeirah, 
Dubai. The work scope entailed dredging, 
reclamation, vibro compaction and shore 
protection works. This is in addition to 
the formation of new artificial beaches 
and compensatory artificial fish reef and 
coral relocation.

The project also entailed the construc-
tion of new rock revetments around the 
footprint of the new North, South and 
Headland Peninsula. It involved the place-
ment of 5 million tons of armour rocks 

World-class marine construction 
solutions for Africa
MDPLC Marine Africa (Pty) Ltd, a newly formed South African company jointly owned by Murray & Dickson 
Construction Group of South Africa and PLC Contracting LLC of Dubai, is strategically positioned to help Africa 
strengthen its ports, the continent’s gateways to trade.

dubai Waterfront loading facility
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weighing between 3 and 6 tons each. The 
company was responsible for sourcing the 
rock in Ras Al Khaimah, UAE, selecting 
it by size, and shipping it to site via 10 000 
ton barges some 70 nautical miles through 
the Arabian Gulf. A total of 30 vessels 
were used to supply rock 24 hours, seven 
days per week over a 14-month period.

The company is also proud of its ex-
ecution of the La Mer Extension Project, 
which entailed extending the waterfront 
of the La Mer Development at Jumeirah. 
The project involved the reclamation of 
a 155 000 m2 peninsula, encapsulated 
within a 2 km breakwater to accom-
modate a multi-purpose development, 
including a 190-berth marina. The works 
entailed reclaiming sand from offshore 
borrow areas and its hydraulic placement 
and compaction. This is in addition to the 
in-situ construction of concrete crown 
walls and a 1 900 m quay wall and gravity 
block wall with in-situ capping beams.

Notably, about 7.3 million m3 of sand 
was reclaimed from offshore borrow areas 
which were located 25 and 37 nautical 
miles from site for this project.

The company also undertook the 
marine and infrastructure works for the 
latest extension to the Burj Al Arab in 
Dubai. This included the installation of 
large diameter offshore piling and the 
fabrication and erection of a 10 000 m2 
modular prefabricated steel deck.

Notably, the company was only allowed 
three months of access to the waters 
around this iconic hotel. Therefore, all 
the marine works had to be completed 
within this timeframe, an impressive feat 
that required extensive planning and 
off-site prefabrication.

Considering its diverse requirements, 
the Marsa Al Arab project in Dubai for the 
rock revetment of both the on-shore and 
off-shore breakwaters was also a notable 
achievement. The scope of works included 
the removal of core, underlayer and ar-
mour rock and its use in new construction. 

This is in addition to the supply and place-
ment of new under layer material, ranging 
between 0.3 tons and 1 ton, the supply and 
placement of 4 to 6 tons of armour rock, 
and the supply and placement of geotextile 
and granular filling for the main island.

The company also takes pride in its 
experience supplying and installing intake 
and outfall pipes for desalination and 
power plants.

LOCAL EXPERTISE
Complementing these capabilities are 
local South African shareholder Murray & 
Dickson Construction Group’s expertise in 
many disciplines. The following disciplines 
will enable MDPLC Marine Africa to 
provide a comprehensive construction 
solution to public and private client bodies:

 Q Back of quay infrastructure
 Q Precast concrete elements
 Q Access roads and platforms
 Q Concrete foundations
 Q Heavy concrete structures
 Q Water retaining structures
 Q Overland steel pipelines
 Q Pump stations and valve chambers
 Q Oil and gas and general petrochemical 

infrastructure
This 39-year-old company is especially 
proud of its 100% black and 51% disabled 
black women ownership, as well as its 
Construction Industry Development Board 
(CIDB) gradings of 9CE, 9ME, and 9GB.

The company has completed many 
major civil engineering, earthworks, pipe-
line and mechanical construction projects, 
while also expanding its service delivery in 
the industrial, mining, water and sanita-
tion, oil and gas and marine sectors for 
African public and private client bodies.

The company’s ISO certification 
includes ISO 45001:2018 Health and 
Safety, ISO 14001:2015 Environmental 
Management, ISO 9001:2015 Quality 
Management, ISO 27001:2013 Information 
Security Management System, and 
ISO 3834-2:2021.

PARTNERING FOR SUCCESS
MDPLC Marine Africa will be a majority 
black-owned South African-registered 
company with substantial black 
woman ownership. It will also harness 
the best technical support, human 
 resources and systems from its share-
holder companies.

This is in addition to the digital 
technology and skills of both partners 
to improve processes. These capabilities 
are especially noteworthy for technically 
complex marine projects, and prospective 
clients can look forward to comprehen-
sive digital modelling of construction 
sequences, safety standards and methods 
from inception.

“I am particularly pleased with the 
establishment of this new specialist 
marine company in South Africa. It 
will fit very well into Murray & Dickson 
Construction’s strategy, while also ben-
efiting Africa’s port expansion strategy. 
It is a privilege to start this initiative with 
our long-term partners from the UAE who 
are expressing their confidence in Murray 
& Dickson Construction Group and the 
entire continent, including South Africa,” 
says Rukesh Raghubir, CEO of the Murray 
and Dickson Group.

“Looking at the opportunities in the 
South African and African market, we at 
PLC Contracting LLC believe that through 
our proven track record and competencies 
we can add value to the South African 
construction sector by joining forces with 
M&D Construction Group. As a team, and 
with strategic alliances, we can deliver on a 
complete marine project, including back of 
quay solutions, to our clients,”  concludes 
Khaled Hamid, Founder and CEO of PLC 
Contracting LLC.

For more information

André van der Merwe
+27 (0)31 001 0195
andre.v@mdplcmarine.com

Work underway at the La mer 
development in Jumeirah, dubai

5 million tons of armour rocks were placed 
during the La mer development project
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Know Your Sector Competition
Stand a chance to win R10 000 in cash!

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

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

collected until 15 november 2022, whereafter the 
winner will be announced from a random draw).

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

Q1: Varsity College
The IIE Bachelor of Engineering in Civil Engineering is available at which 
two of our eight IIE Varsity College campuses for the 2023 intake?

Q2: reinforced earth
Which Reinforced Earth® solutions could be provided for poor 
ground conditions that require strengthening and protection?

Q3: srK Consulting
SRK Consulting designs high-performance infrastructure from foun-
dation to finish. Which of the options provided does not fall under 
SRK Consulting’s sub-services?

Q4: AKs lining systems
What is AKS Lining Systems’ geomembrane liner product called?

Q5: Pile dynamics
Which Shaft Area Profile Evaluator (SHAPE) model is used to evaluate 
dry shafts? 

Q6: Technocad
Which Technocad Civil Engineering software would you use if you 
needed to convert an AutoCAD drawing from the Cape Datum 
(modified Clarke 1880 ellipsoid) to the Hartebeesthoek94 Datum 
(WGS84 ellipsoid) and vice-versa?

Q7: Mekan engineering services
One of Mekan Engineering Services’ core values is ________.

Q8: sika south Africa
Complete the statement: When you think Sika you think ________.

 Q U iZ

sAICE’s Know Your Sector 
Competition is the first competition 
that Shahir Singh has ever won, and 

he was thrilled upon hearing the news.
Shahir is a recent graduate employed 

as a Candidate Civil Engineer at 
SANRAL’s Technical Excellence Academy. 
He is currently based on site on the 
N3 upgrades from Lynnfield Park to 
Ashburton in KwaZulu-Natal.

“From a little boy, I was always 
fascinated by huge structures and bridges. 
Witnessing the development of the 
Umgeni and Umhlanga Interchange was 
the key factor in me choosing to study 
civil engineering,” he says.

“Now, seeing the progress and 
change in the environment that I am 
working in is the most intriguing 
part about working on site. I get to 
witness it first-hand and be a part 
of the change. It gives me a sense of 
accomplishment and pride to see a 
project progress.”

Shahir enjoys spending his free 
time at the beach fishing, playing golf, 
and working on cars. He aims to pur-
chase a vehicle soon, and his R10 000 
prize money will assist with a deposit.

“I would like to thank SAICE for 
presenting this mega opportunity, it is 
certainly life changing,” he adds. 

Celebrating another R10 000 winner

mailto:barbara%40avenue.co.za?subject=
https://docs.google.com/forms/d/e/1FAIpQLSebBJBVHNwUoEciHZceTzUbmvjdtmBrgUmSid0P2eKZvGIg9A/viewform
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L e t t er  Fr o m  t h e  ed i to r

The Auditor General’s (AG) report assessed the audit out-
comes of South Africa’s nine water boards – Rand Water, 
Bloem Water, Magalies Water Board, Mhlathuze Water 

Board, Lepelle Northern Water, Umgeni Water, Amatola Water, 
Overberg Water and Sedibeng Water – and their performance 
against key service delivery objectives as set out in the Water 
Service Act.

Concerningly, just four out of the nine water boards achieved 
more than 80% of their planned targets. Moreover, only six of 
the water boards complied with the minimum requirements for 
safe drinking water, while the other three partially complied with 
certain specifications.

The AG further found that that avoidable water losses totalled 
74.7 million kℓ – amounting to R794 million lost revenue – 
largely as a result of ageing infrastructure that is not properly 
maintained. Water boards also do not define, measure and report 
on water interruptions consistently.

“Water boards play an important role in providing water to all 
citizens, which makes it concerning that only two water boards 
were able to increase access to services to citizens, while five did 
not achieve on the targets they set themselves and the remaining 
two did not measure this at all,” revealed Auditor General 
Tsakani Maluleke.

FINANCES 
Auditors identified material errors in the annual performance 
reports of five water boards. Material errors were also identified 
in the financial statements of six water boards, four of which were 
able to make corrections to their financial statements to achieve 
unqualified opinions. 

Encouragingly, Maluleke reports that the overall financial 
health of the water boards improved slightly in 2020/21. But al-
though none of them reported any cash shortfalls at year-end, the 
AG is still concerned about the time it takes for them to collect 
the money they are owed and to pay their creditors.

Water boards’ irregular expenditure decreased by 41%, from 
R3.2 billion in 2019/20 to R1.9 billion in 2020/21. Unfortunately, 
however, fruitless and wasteful expenditure increased by 12%, 
from R264 million in 2019/20 to R296 million in 2020/21. Sedibeng 
Water, Amatola Water, Umgeni Water and Lepelle Northern Water 
were responsible for 99.6% (R295 million) of this amount.

RECOMMENDATIONS
Maluleke made several recommendations to those charged with 
administration, governance and oversight, namely: 

 Q For credible and consistent reporting, the Department of 
Water and Sanitation needs to create standard indicators and 

targets that should be included in corporate plans. This will 
ensure that all water boards are consistently working towards 
the priorities of government and that their performance can 
be monitored appropriately. 

 Q To improve the quality of performance management, manage-
ment and the accounting authority should implement internal 
controls that will enable useful and reliable performance 
reporting. This will ensure that the water board adequately 
performs its role in achieving the constitutional right of access 
to sufficient water for all citizens. 

 Q Water boards must analyse the root causes of not achieving 
their targets and develop action plans to improve on these 
critical service delivery areas, as this directly affects the 
quality and availability of water. 

ACCOUNTABILITY 
While improved financial health and decreased irregular expend-
iture are small steps in the right direction, they are overshadowed 
by the other concerning findings of the AG’s report.

Clean and reliable water supply is not only a right but an im-
perative. The fact that so many water boards did not achieve their 
targets is disheartening. If one were to add up the lost revenue due 
to avoidable water losses with irregular expenditure and fruitless 
and wasteful expenditure, the result is almost R3 billion which 
could have been spent towards providing and improving services.

Maluleke called for accelerated accountability and the crea-
tion of an “accountability ecosystem” consisting of a multitude of 
role players at different levels working together to enable a culture 
of accountability in sustainable and meaningful ways.

While there are undoubtedly pockets of excellence in our gov-
ernment institutions, without a culture of accountability we are 
unlikely to see much improvement in the operation and manage-
ment of our failing state-owned enterprises and public entities.  
If we fail to impose consequences for wrongdoing, we perpetuate 
a culture of impunity that undermines the provision of services to 
the people of South Africa. We are now begin-
ning to see action arising from the Zondo 
Commission reports. Perhaps this marks 
the first step to creating the account-
ability ecosystem that will support a 
new culture of accountability. 

danielle Petterson

Editor  
Civil Engineering
danielle@saice.org.za

Towards an accountability ecosystem
The 2022 Blue and Green Drop reports revealed an alarming decline in water quality and wastewater 
management, with 23% of water supply systems at critical risk and 39% of municipal wastewater systems in a 
critical state. The Auditor General’s recently released report on the country’s water boards shows that this poor 
management extends to South Africa’s bulk potable and wastewater service providers as well.
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The site’s first bridge appeared in 
1691 on what was the old wagon 
road ‘highway’, the earliest formal 

route into Stellenbosch, and one of 
the first, if not the first, bridge to have 
been built in South Africa. The site is 
considered an integral and authentic piece 
of Stellenbosch and indeed Cape history, 
and over the years the bridge was either 
upgraded or rebuilt.

The area’s known historical links can 
be traced well beyond the 17th century to 
the early Stone Age period some two mil-
lion years ago. A monument just off the 
western approach to the bridge marks the 
point where stone implements, including 
a Palaeolithic quartzite axe, were discov-
ered in 1899.

The bridge being replaced was 
erected in stone and in-situ concrete 

during the early part of the 20th century. 
It was upgraded to a narrow double-lane 
thoroughfare in the 1950s when its abut-
ments and central stone pier were enlarged 
and strengthened. During the 1960s the 
structure gradually fell out of use as one of 
the main routes into Stellenbosch after the 
construction of the Adam Tas Road Bridge 
over the Plankenbrug River had provided 
more direct and faster access. From 
the first decade of the new millennium 
onwards, Distillery Road was closed as a 
route into town and only served Bosman’s 
Crossing, which it still does today.

DESIGNING A NEW BRIDGE
The growth of the Bosman’s Crossing 
precinct during the second decade of the 
2000s, an increase in traffic, and the dete-
riorating condition of the bridge, prompted 

the Stellenbosch Municipality to investi-
gate widening and strengthening options.

AECOM SA was appointed to inspect 
the bridge in 2020 and found the structure 
to be neither safe nor practical for existing 
and anticipated traffic volumes. Based on 
this finding AECOM was commissioned 
to evaluate alternatives which compared 
repair, rehabilitation and upgrading op-
tions. And because of the site’s possible 
historic significance the council also 
appointed a heritage architect to compile 
a report to be used as a guideline for 
the rebuild.

Prepared by Rennie Scurr Adendorff 
Architects and CTS Heritage in consulta-
tion with Heritage Western Cape, the 
report was submitted together with the 
permit application to upgrade the bridge. 
Covering the heritage, archaeological, 
landscape and contextual significance 
of the site, the report recommended that 
the new design should respond to the 
semi-rural character of its immediate sur-
roundings rather than the commercial and 
residential aspects of Bosman’s Crossing.

Several design proposals were con-
sidered in the report. In each case the 
improvements required to improve traffic 
flow and safety were assessed in terms of 
the bridge’s alignment and positioning; its 
component features; load bearing capacity 
of the old elements; river through-flow 
and flooding; and the need to limit any 
potential damage to the surrounding 
landscape and environment.

The engineering team tabled six de-
sign proposals which were workshopped 
with the heritage team. Two of these op-
tions, which adhered to both heritage and 
functional requirements, were adopted 

m U n i Ci PA L  en G i n eer i n G  A n d  i n Fr A s t r U C t U r e  d eL i V ery

Rebuilding historic Stellenbosch bridge  
with precast concrete
The old bridge over the Plankenbrug River (formerly Dwars River) in Stellenbosch is being rebuilt with precast 
concrete beams. The first of this two-phase project was completed in August 2022 and the second is scheduled 
for completion in December 2022. The new bridge will provide improved access to Bosman’s Crossing, a 
burgeoning residential, commercial and light-industrial precinct situated in the old KWV Industrial Park 
immediately east of the bridge.

the original wooden bridge that gave this 
section of the dwars river the name Plankenbrug
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and developed further by the engineering 
team. One proposed retaining the central 
stone pier as a non-structural component 
in a single span bridge, while the other 
utilised a two-span structure with a func-
tional central pier.

AECOM’s analysis confirmed that the 
bearing capacity of the existing central 
pier would be significantly exceeded if it 
were incorporated structurally into the 
proposed two-span design and would 
require another row of piles and further 
structural modifications. By contrast, in 
a single-span design using prestressed 
precast concrete beams supported by 
new abutments, the central pier could 
be retained in a non-structural capacity, 
and it was this solution that was finally 
chosen. The retention of the pier was 
recommended because, as with the old 
abutments, it predates the existing upper 
structure and could therefore serve as a 
visual link to the old stone bridge.

An additional heritage aspect was the 
re-instatement of four existing handrail 
bollards, which serve as entry markers at 
either end of the bridge.

Eight metres wide kerb-to-kerb and 
22.5 m long (2 m longer than the old 
bridge), the new bridge will accom-
modate two lanes of traffic. In addition, 
pedestrians and cyclists are being given 

cantilevered walkways on either side of 
the vehicle deck. Besides their functional 
purpose, the walkways enhance the vis-
ibility of the central pier and reflect the 
character of the old bridge.

CHOOSING PRECAST
The new bridge was designed by AECOM 
bridge engineer Heinrich van Wijk, who 
proposed a precast beam design primarily 
because it saved time, reduced the risk of 
flood damage to formwork staging, and 
limited construction debris falling into 
the riverbed.

“In a cast-in-situ bridge option, there 
is an element of flood risk when staging 
formwork above a riverbed. Instead, we 
chose to specify a precast construction 
technique, which limits disturbance in the 
riverbed and enhanced our application to 
the Department of Water and Sanitation 
for a water-use licence,” says van Wijk.

Van Wijk’s design adheres to the South 
African bridge design code TMH7 for 
NA and NB loads. One of the design con-
straints was the need to keep the bridge 
open during construction which is why it 
is being built in two phases. Apart from 
1.5 m wide edging which was demolished, 
the old bridge was left intact during the 
construction of Phase 1 and was only fully 
demolished once Phase 1 was opened 
to traffic.

“The abutments and deck are being 
built in an integral monolithic design, 
unlike conventional bridges which are 
mounted on bearings with expansion 
joints at either end. The integral design 
approach allows the free articulation of 
the deck without imposing significant 
stresses on the abutments. Thermal 
expansion and contraction is the primary 
source of movement (elongation and 
shortening) and the magnitude of this 
movement is directly related to the length 
of the deck,” explains Van Wijk.

“For shorter decks, such as the 
Distillery Road Bridge, conventional 
expansion joints are not needed. Instead, 
thermal expansion and contraction 
can be accommodated by buried joints 
located at either end of the bridge, which 
allows for the small movement of the 
flexible abutments.

the soffit sides of the Phase 1 beams and the old central pier

The retention of the pier was 
recommended because, as with 
the old abutments, it predates 
the existing upper structure and 
could therefore serve as a visual 
link to the old stone bridge. 
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“Bank-pad abutments were cast onto 
a single row of piles in two lifts. The first 
abutments were cast above new piles, 
which varied in depth between 13 m and 
19 m at either abutment end. The pile 
diameters were designed with sufficient 
flexibility to accommodate deck movement 
and the back-ends of the abutments were 
backfilled with rounded aggregate, which 
allows for ratcheting movement within the 
fill and prevents the build-up of stresses 
behind the abutment,” says Van Wyk.

Concrete Manufacturers Association 
member, Cape Concrete cast nine 
22.8 m prestressed beams for the new 
structure: seven internal beams weighing 
25 tonnes apiece, and two edge beams at 
35 tonnes each. The edge beams are non-
symmetrical with thicker sides and flat 
face finishes. Four beams were used in the 
construction of Phase 1 on the southern 
side of the bridge and five are being used 
for Phase 2 on the northern section. Both 
edge beams were designed to support the 
cantilevered walkways with protruding 
transverse pull-out bars.

CONSTRUCTION PROCESS
Ricardo De Sa, construction manager at 
Martin & East – the project contactor – 
says that a temporary barrier was placed 

the edge beam in Phase 1 is lowered into position

Workers insert rebar through sleeves 
situated in the beams’ lower web sections
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on the old bridge during construction of 
Phase 1.

“Once the piles had been sunk, seven 
in Phase 1 and six in Phase 2, they were 
trimmed to the bottom of the foundation 
level before the first-lift abutments were 
cast. The second lifts act as diaphragm 
beams, tying all the precast beams 
together at either end of the bridge. 
Moreover, we cast concrete jockey slabs 
between the second abutments and the 
feeder road sections at each end to act as 
an interface between the solid concrete of 
the bridge deck and the more flexible road 
surface,” he explains.

When the first-lift abutments had 
reached the requisite seven-day strength, 
the precast beams were lowered onto 
temporary steel bearings which had been 
cast into the first abutment lifts of both 
phases. In addition, matching bearing 
steel plates were cast into the beams’ soffit 
sides. After being lowered into position 
the beams were tied together at the 
bottom of the lower beam flanges with 
transverse reinforcing which was covered 
with a 150 mm layer of in-situ concrete.

The installed beams were capped 
with a permanent Nutec formwork 
and reinforcing for the 175 mm to 

250 mm cast-in-situ bridge deck. The 
deck was cast with protruding rebar 
to tie into and support the walkways’ 
cantilevered reinforcing.

“Apart from some minor staging at 
each end of the bridge, the walkways are 
being constructed without ground-sup-
ported staging due to environmental con-
cerns. This meant we had to come up with 
an alternative method of supporting and 
constructing the cantilevered platform.

“We opted for inverted steel-girder 
T-shaped suspension brackets, designed 
and manufactured by Form-Scaff, from 
which the support work and formwork 
could be hung. The brackets, which 
extended 2.4 m off the edge of the deck, 
were mounted on two pivot-point jacks,” 
says De Sa.

In addition, the brackets’ horizontal 
sections were secured to the underside 
of the deck with Dywidag bars, and once 

all 24 T-brackets had been attached 
to the deck they were linked together 
with steel girders and poles to form an 
integrated support unit. Girder sections 
were also attached to the underside of the 
deck to support the Econo-Form panels 
used for casting the walkway’s sloped 
soffit surface.

Six transverse cantilever beams sup-
port each walkway slab. They include 
voids in the concrete to save weight and 
make provision for future service pipes. 
The cantilever beam reinforcing was 
spliced together with the Y20 rebar rods 
which had been cast into the top deck. 
They were also spliced with R20 inclined 
pull-out rebar which extended from the 
bottom of the edge beams.

Additional formwork support was 
provided by tension cabling which 
was attached to the top of the vertical 
bracket sections and the lower support 
girders on the one side, and from the top 
of the bracket sections and the end of 
horizontal girders on the deck side. Once 
the walkway concrete attained an early 
strength of 60% of the required 40 MPa 
rating, the cabling was de-tensioned.

After all the support work had been 
removed, a further 20 mm of concrete was 

t-shaped suspension bracketing at the Phase 1 
walkway mounted on pivot-point jacks

Apart from some minor staging 
at each end of the bridge, the 
walkways are being constructed 
without ground-supported staging 
due to environmental concerns. 
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added to the top surfaces of the walkways, 
rendering them flush with the 40 mm 
premix layer on the bridge deck. This 
additional layer includes several service 
ducts and slopes at 1.5% for stormwater 
drainage. Bridge drainage is effected with 
a 1% east-to-west slope.

The M-type beams were cast at Cape 
Concrete’s yard in Cape Town as a portal 
framework based on a bending schedule 
and rebar drawings supplied by AECOM. 
They comprise a wide bottom flange, a 
narrow web portion and a flared upper 
flange section.

“We used a W50 mix with a super 
plasticiser in a 100 slump flowable 
concrete which complied with three dura-
bility criteria: oxygen permeability, water 

sorptivity, and chloride conductivity. The 
plasticiser reduced water consumption 
and gave us better workability. What’s 
more, we achieved a transfer strength of 
40 MPa which was reached in 18 hours 
using the high-strength mix design 
and steam curing,” says Cape Concrete 
Director Johan Nel.

“After de-tensioning, the beams had 
a vertical positive camber of between 
15 mm and 20 mm, but once they were 
positioned on the bridge and the in-situ 
deck slab had been cast, they assumed a 
neutral camber.

“Reinforcing is congested when using 
prestressed strands, which is why we used 
a 13 mm stone in the mix. It is vital for the 
concrete to flow through the rebar and fill 

the entire structure without air pockets, 
and smaller stones facilitate this process. 
We used external vibrators and pokers to 
remove all the air, but we only used pokers 
on the top flange sections.

“One of the plusses in M-type beam 
casting is that the bottom flange dimen-
sions remain constant. If larger spans are 
required, one simply adjusts the web or 
top flange depths. This means one can 
use an adjustable mould from an M2 to an 
M10 beam, and M3 beams were used at 
Distillery Road.

“In this instance the webs were a bit 
higher and the top flanges a bit deeper. 
But because the profile did not vary, the 
beam casting was economical. Engineers 
often design using available moulds and 
if only small adjustments are required, 
costs are saved and lead times reduced,” 
concludes Nel.

Approximately 60 m of feeder road on 
either side of the bridge is being resur-
faced and these new road sections will be 
bordered with new pavements.

Author

Text and photographs by David Beer on 
behalf of the Concrete Manufacturers 
Association.
david.bigsky@gmail.com
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the underside girders and econo-Form panelling
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JG Afrika is part of the professional 
team supporting the Greater 
Kampala Metropolitan Area 

(GKMA) towards implementing a robust 
solid waste management plan for Uganda’s 
rapidly growing national and commercial 
capital and their neighbouring authorities, 
as a regional and collective approach.

The JG Afrika specialist team, which 
includes Richard Emery, a JG Afrika 
Technical Director and Manager of 
Municipal Infrastructure and Integrated 
Waste Management, and Dr Jefrey Pilusa, 
a JG Afrika organic waste specialist and 
process engineer, is working with the 
broader team that has been deployed to 
work on this project.

“The GKMA is facing very similar 
waste management challenges that South 
African cities do, and it has a comparable 
society, although it appears slightly more 
consumer orientated. A key difference, 
however, is that the GKMA has limited 
technical capacity required to implement 
its vast academic knowledge and real 
understanding of international trends 
and technologies. This is compared to 
South Africa’s more engineered managed 
systems, which we aim to help GKMA 
implement to better manage solid waste 
diversion and systems in the area,” says 
Emery who is one of the foremost IWM 
experts in South Africa.

“The project will also assist GKMA in 
honouring its commitment to reducing 
carbon emissions as articulated in the 
Kampala Climate Change Action Strategy, 
a key instrument that it uses to help main-
stream climate change response in all city 
services,” he adds.

The project is being implemented 
under the Cities and Infrastructure for 
Growth programme funded by UKAid 
and implemented by Cardno International 
Development, which appointed JG 

Afrika to provide technical and 
specialised services.

Currently in the concept engineering 
design phase, the project focuses on 
diverting solid waste away from the 
Kiteezi Landfill and allowing businesses 
and investors to benefit from some of 
these recovered materials. Consideration 
is being given to establishing a methane 
gas-to-energy plant of at least 2 MW in 
capacity on the landfill site due to the 
high organic content of the waste stream.

WASTE MANAGEMENT CHALLENGES
Kiteezi Landfill is located in Nangabo 
sub-county in Wakiso district and is 
Uganda’s largest and main landfill. About 
14.5 ha in size, with its highest end 
rising up to 10 m, it is partially lined and 
features a leachate treatment plant that 
is no longer functioning optimally or 
as designed.

The capacity of the landfill has been 
exhausted and local authorities are 
trying to find a suitable alternative site 
where large quantities of solid waste 
generated by the GKMA constituents 
can be disposed of as an interim solution. 
This remains a challenge considering 
limited municipal land is available for 
this purpose.

The GKMA comprises very dense 
urban as well as low-density rural areas 
that are very scattered. Most of the land in 
the GKMA is privately owned and owners 
are reluctant to sell it to the municipality 
at a fair price for use as a landfill site.

As a very short-term measure, small 
pieces of land are being earmarked by the 
local authorities to help dispose of well 
over 28 000 t of waste that is still being 
sent to landfill every month. Some of the 
waste is being disposed of at unauthorised 
areas, posing severe environmental and 
health risks to the general public.

Helping Kampala implement 
a world-class IWM strategy
Like many other regions, Kampala is facing a growing waste management challenge. A team is now working to 
develop a comprehensive integrated waste management (IWM) plan to assist local authorities with safely and 
effectively managing the region’s waste.

Notably, most of the waste generated 
in the area consists of organic material, 
which is unsurprising considering the 
strong agricultural-based communities 
in the region. Located on the equator, 
the country has a conducive climate and 
fertile soils that enable fruit and vegetable 
production for the greater part of the year. 
For example, bananas, mangoes, citrus, 
pineapples and tomatoes are grown on 
small subsistence plots and sold at the 
many streetside markets in the GKMA.

WASTE DIVERSION
There are hundreds of informal waste 
pickers who earn a livelihood collecting 
papers, containers, and plastic at Kiteezi 
Landfill for recycling purposes. The in-
organic waste, consisting mainly of paper 
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kiteezi Landfill is Uganda’s 
largest and primary landfill



and plastic, is collected in very large bags 
that are rolled onto collection trucks. This 
recovered material is then transported 
to various areas in the GKMA where it 
is re-used.

The waste diversion component of 
the project will potentially entail finding 
appropriate ways of using the organic 
resources as opposed to landfilling them. 
There are a host of potential landfill diver-
sion solutions that still need to be assessed 
by JG Afrika, Resources & Waste Advisory 
Group and Cardno, ranging from home 
composting through to larger community-
based or regional projects. As Emery notes, 
no two IWM projects are alike. They need 
to be adapted to the environment and the 
communities that they serve in order to be 
successful.

Through this project, Uganda is also 
attempting to keep pace with the global 
trend of better managing residual mate-
rials. “The landfilling of these materials 
is harmful to the environment and causes 
serious health problems. Many countries 
are thus at the cusp of ensuring that all 
organic waste is diverted from landfills. 
In South Africa, for example, the Western 
Cape Provincial Government aims to 
completely eliminate organic waste from 
its landfills by 2027. This is a very ambi-
tious target that could be emulated in 

other areas of the country via novel IWM 
projects,” he says.

One of the main challenges of the 
project will be determining how best to 
manage the potential socio-economic im-
pact that the gradual closure of the Kiteezi 
Landfill will have on the many informal 
pickers. There are numerous scenarios 
that need to be thoroughly assessed, and 
they will all require careful and extensive 
planning before being implemented. One 
option is to keep the landfill site open to 
these communities until materials become 
too difficult to recover. The informal waste 
pickers will slowly find other means of 
sustaining themselves and the landfill can, 
therefore, be closed without any further 
socio-economic impact. Another option is 
to help the affected communities establish 
small businesses, such as roadside markets 
and stalls, to sustain themselves as the 
landfill site is gradually closed.

FUNDING
Timelines for the implementation of the 
IWM project are still uncertain. They are 
dependent upon the findings of the envi-
ronmental and social impact assessments 
and the ability of the GKMA to finance 
the project, including the proposed 
development of a methane gas-to-energy 
plant as a potential project.

However, the country has been very 
successful in attracting private and grant 
funding for projects to date. Through 
municipalities, this is also used to fund 
feasibility studies. The country already 
has many bankable projects that are 
attracting further private investors and 
grant funding. This project is especially 
enticing considering the significant 
demand for IWM in the city, with many 
private participants having already identi-
fied an opportunity to become involved in 
providing essential services on behalf of 
the GKMA.

The country also needs more renew-
able energy to help meet its carbon 
reduction targets and it has a developing 
electricity distribution grid to support 
these projects. These are further factors 
that potential funders may find appealing.

“I remain very impressed with the 
country, especially its wealth of academic 
knowledge, which includes an intimate 
understanding of international trends 
and technologies. This continues to shine 
through in my interactions with relevant 
stakeholders. I believe Uganda is poised 
for great things,” Emery concludes. 
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Concrete will always be extensively 
used in every civil and construc-
tion project. It is durable, versatile 

and suitable for many applications in 
different environments. But if the cor-
rect concrete practices are not followed, 
concrete works could become nightmares 
and costs could soar totally unexpectedly 
and unnecessarily.

John Roxburgh, Senior Lecturer 
at Cement & Concrete SA’s School of 
Concrete Technology recommends that 
public and private sector employers 
identify suitable people on their staff 
and “champion” them to become their 
concrete supervisory specialists.

“Site control is vital to getting con-
crete works done correctly and on time. 
Sound concrete technology knowledge at 
supervisory level will ensure that concrete 
operations run smoothly. The skills 
required to transport, place, compact and 
cure concrete should be taught and con-
trolled by a competent supervisor who has 
had proper training. He or she would spot 

potential problems at an early stage, facili-
tate good concrete practice, and produce a 
quality concrete product,” he says.

“Without staff with training in 
concrete technology, so many things 
could go wrong on site. Plastic shrinkage, 
settlement and thermal cracking, blow 
holes, honeycombing, drying shrinkage 
cracking, dusting, streaking, discoloura-
tion, inadequate compaction, strength and 
curing, high permeability, cold joints, loss 
of cover, and lack of abrasion resistance 
are just a few potential problems. Cement 
& Concrete SA encounters these problems 
repeatedly when visiting sites, and yet 
they are all easily preventable with basic 
concrete technology knowledge.”

Roxburgh says in a lifecycle analysis of 
a structure, maintenance and repair are 
major contributors to the overall cost of the 
structure. “This is where a detailed knowl-
edge of concrete technology will enable a 
professional to build a cost-effective, durable 

and low maintenance structure according 
to its location and environment. Neglecting 
this will lead to escalating costs later and 
huge maintenance demands. Property and 
infrastructure owners with access to a pro-
fessional with extensive concrete technology 
knowledge have a distinct advantage when it 
comes to lifetime costing.”

In recent years, the importance of con-
crete durability has become paramount. 
Specifications for durability are now being 
written into South Africa’s national stan-
dards and many state institutions are in-
sisting on durable concrete structures. The 
many South African municipalities lagging 
with the implementation of durability 
requirements are probably without suitable 
concrete expertise in their employ.

“In any event, at both advanced and 
more basic levels, the School of Concrete 
Technology has always advocated a stepped 
approach to education. All our courses are 
set at different standards of competency 
and knowledge. A student should start at 
an appropriate level to not miss out on im-
portant key concepts and practices. Then, 
having successfully completed a course, a 
reasonable amount of time should be given 
to acquiring appropriate practical experi-
ence in industry. In this way, the student 
will obtain a holistic concrete technology 
education which makes him or her much 
more valuable to the concrete industry and 
national economy,” says Roxburgh.

When selecting a training provider, 
Roxburgh says it is important to ensure 
that the provider is experienced in 
providing up-to-date, relevant concrete 
technology education. The training pro-
vider should also issue certificates that are 
well recognised within the concrete and 
related industries. 

John Roxburgh
Senior Lecturer
Cement & Concrete SA
School of Concrete Technology
john.roxburgh@cemcon-sa.org.za

Serious shortage of trained 
concrete technologists

Many South African municipalities and state bodies entrusted with 
infrastructural and building developments still have limited technical 
concrete knowledge on call from within their own ranks. Spotting 
potential problems, facilitating good concrete practice and producing a 
quality concrete product can only be done with adequate training.
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intermittent water supply is usually 
associated with either an unforeseen 
crisis event or simply the water service 

provider being unable to maintain a 
proper and reliable water supply due to a 
variety of reasons such as lack of budget 
or simply poor management.

South Africa’s main water supply 
systems have been reasonably reliable in 
the past and intermittent water supply in 
major urban centres has been the excep-
tion rather than the rule. In more recent 
years, however, there has been a worrying 
trend in some areas where intermittent 
water supply is being used on a regular 
basis to control water demand or to 
reduce water losses from municipal water 
supply systems.

“Day-zero” drought events are be-
coming more frequent across the whole 
of Southern Africa due to a combination 
of increasing urban populations as well 
as the impacts of global warming which 
exacerbate the natural flood and drought 
sequences that the various regions must 
expect due to their normal climatic condi-
tions. Droughts will become more severe 
and last longer while floods will be more 
destructive and increase in frequency. Both 

floods and droughts can have a very sig-
nificant impact on water supply and cause 
water shortages which in turn can force 
water service providers to introduce “water 
shedding” which in effect is the practice of 
introducing intermittent water supply.

In some instances water suppliers are 
resorting to intermittent water supply in 
an attempt to reduce water losses and/
or normal consumption. In other areas 
such as parts of KwaZulu-Natal the water 
infrastructure has been damaged by 
exceptional floods to such an extent that 
there is simply no alternative in the short 
term. In both situations, it is important 
to appreciate the potential dangers of 
intermittent water supply and to try and 
restore a full pressurised water supply as 
soon as possible.

This article tries to highlight the po-
tential implications of intermittent water 
supply and shows that although some 
savings can initially be achieved through 
the introduction of intermittent water 
supply, in the long-term, such measures 
will often result in higher water use. The 
article will also highlight the possible 
health issues that must be considered 
where intermittent water supply is being 
used as a measure to control or reduce 
water demand.

SETTING THE SCENE
The supply of safe drinking water is be-
coming one of the most important issues 
in the 21st century and despite the efforts 
to provide a safe supply to the world’s 
population, the situation is not improving. 
In fact, in many parts of the world it is de-
teriorating. A growing population, global 
warming, improved living standards, and 
land use changes are among the many 

factors which exacerbate the impacts of 
normal flood and drought events.

Climate change is often blamed for 
the droughts and floods which appear to 
be becoming more severe than previously 
recorded events. Floods and droughts 
are natural events which are caused by 
climatic variability, and they must be 
expected with or without the added impact 
of climate change. Population growth and 
land use changes also have a significant 
impact on available water resources and 
climate change adds to the pain and creates 
droughts that are more severe and last 
longer than would otherwise be expected. 
Droughts are often also “broken” with 
flood events which can be so severe that 
they create huge problems to the water re-
source infrastructure and ironically create 
water shortages due to the damage they 
cause. The situation is unlikely to improve 
and will most likely deteriorate. Water 
supply managers and other government 
officials must prepare for more extreme 
and damaging events in future.

When considering potable water 
supply, South Africa has many different 
issues to deal with. By global standards, 
the country has relatively efficient 
reticulation systems in most of the metros 
and large municipalities where tap water 
is generally safe to drink and water is 
typically supplied at normal first world 
pressures 24 hours a day. While this is 
often taken for granted in many parts of 
South Africa, it is unusual in most parts of 
the developing world. Inversely, many of 
the country’s rural areas regularly experi-
ence severe supply problems during times 
of drought, and in the case of KwaZulu-
Natal now also in times of flood.

Large integrated water resource 
schemes tend to have greater resilience 

Dr Ronnie Mckenzie Pr Eng, FSAICE
Water Loss Specialist: WRP
Past Chairman of the International Water 
Association: Water Loss Specialist Group
ronniem@wrp.co.za

The dangers of intermittent 
supply in South Africa
In many countries around the world, especially in Asia and parts of Africa, intermittent water supply is a way of 
life and residents often have to deal with a water supply which is only pressurised for a few hours a day or even 
a few hours per week. Such intermittent water supply causes huge problems in the long-term viability of water 
reticulation systems and poses significant health risks.

There has been a worrying trend 
in some areas where intermittent 

water supply is being used on 
a regular basis to control water 

demand or to reduce water losses 
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to the floods and droughts compared to 
smaller local schemes which tend to be 
less resilient due to the fact that they often 
rely on a small dam or run-of-river flow or 
even groundwater for their water supply. 
Some of the larger integrated water 
resource schemes are designed to handle 
droughts of 10 to 15 years in duration 
while small local schemes may struggle 
to handle a two-year drought event. In 
effect, rural water supply schemes will 
tend to experience regular but shorter 
drought events while the large inter-basin 
schemes will experience less frequent but 
potentially much longer drought events.

INTERMITTENT WATER SUPPLY
Intermittent water supply is the practice 
of cutting off the water supply into an 
area at certain times of the day or even 
for several days at a time. Typically, it is 
used to reduce water consumption in an 
area by cutting off the supply at night 
when consumers are asleep and not using 
water. In such cases, the water supply is 
cut from approximately 20:00 to 5:00 and 
is achieved by manual closing of valves or 
through electronic devices which can be 
programmed to open or close the valves at 
specific times of the day.

Intermittent supply is usually intro-
duced either as an emergency measure 
when the supply reservoir is close to 
empty, or in other cases as a measure to 
control water use and reduce wastage. In 
the first case there may be no alternative 
to the rationing of water as an intermit-
tent supply cannot be avoided once 
the supply resource has been depleted. 
However, in the second case where it is in-
troduced as a water saving measure, there 
may well be alternative interventions that 
can provide savings without the problems 
that tend to accompany such pressurising 
and depressurising of the system.

In South Africa, many municipalities 
are now considering intermittent supply 
as a semi-permanent water saving 
measure. There are several important 
issues that should be taken into account 
when introducing such measures.

HEALTH ISSUES
Before looking at the actual water savings 
that can be achieved through intermittent 
supply, it is important to recognise the 
potential health risks associated with such 
practice. Figure 1 provides a simplified 
layout of the water supply to a property 

that has either water borne sewage or a 
basic septic tank system. In this example, 
the sewer network is shown to be leaking, 
with the result that there is some level of 
sewage contamination in the ground sur-
rounding the water supply pipes. Under 
normal conditions, the water supply 

is fully pressurised and therefore any 
leakage from the water supply network is 
effectively clean water leaving the pipes 
and mixing with the surrounding ground-
water which may or may not be con-
taminated. As long as the system remains 
pressurised there is minimal opportunity 
for the water supply to the property to be 
contaminated in any way.

In the event that the water supply 
system is depressurised, as shown in 
Figure 2, there is a possibility for the 
groundwater surrounding the water supply 
pipe to enter the supply since any leaks 
in the pipeline can allow water to move 

Intermittent water supply is 
the practice of cutting off the 
water supply into an area at 
certain times of the day or even 
for several days at a time. 

X

Figure 1 typical water supply to a property when pressurised
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Figure 2 Water supply contamination when system is depressurised
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in either direction. If the groundwater 
surrounding the pipes is contaminated in 
any way, there is a risk that contaminated 
water will be supplied to the property 
when the system is re-pressurised. In 
cases where there is insufficient chlorine 
in the potable water to neutralise the 
contaminants, this can result in certain 
water borne diseases. In such cases, diar-
rhoea will be the first symptom to occur, 
but typhoid and even cholera are likely, 
both of which can be life-threatening and 
create huge problems for over-stretched 
healthcare services, as well as damage any 
tourism and the economy.

REDUCING CONSUMPTION THROUGH 
INTERMITTENT SUPPLY
The main purpose of introducing 
intermittent supply is to reduce water 
consumption. Figure 3 depicts a graph of 
the flow into a residential area in South 
Africa in which intermittent supply has 
been introduced by the municipality.

This is an interesting and informative 
logging result from an area which was 
experiencing high levels of household 
leakage. In order to save water, the 
municipality adopted a water supply 
regime of 16 hours on and 8 hours off. In 
order to assess the level of leakage, the 

water supplier was asked to maintain the 
system pressurised for two days in order 
to observe and measure the minimum 
night flow (MNF) (WRC, 1999) which was 
estimated to be 165 m3/hr. Over the same 
two-day period, the average daily demand 
(ADD) was measured to be 200 m3/hr. In 
such cases, the ratio of the MNF to the 
ADD is a useful indicator of leakage in the 
area. In this case the MNF:ADD ratio was 
found to be 0.83, or over 80%.

While this calculation is not always 
a reliable indicator (since not all of the 
nightflow is leakage), it is generally a 
useful indicator in areas experiencing 

Figure 4 Water savings through intermittent supply
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Figure 3 typical flow logging for a zone with intermittent supply
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high levels of leakage. Typically, a system 
with little leakage will have a ratio of 
around 0.1 to 0.2 and anything higher will 
suggest some form of leakage problem. In 
South African systems, any ratio above 
0.2 is considered to be an indication of 
high leakage and any ratio above 0.5 will 
usually reflect high internal household 
leakage. Figures in excess of 0.9 have been 
observed in some areas.

Another interesting issue that can be 
seen in Figure 3 is the refilling spike that 
occurs each morning when the system 
is re-pressurised. This spike in flow is 
caused by the initial volume of water 
required to fill the empty pipes after 
a period of zero water pressure. Such 
sudden and extreme high flow rates can 
damage the water meter if the peak flow 
exceeds the upper limit of the meter.

In addition to the refilling spike, 
there is also the problem of air in the 
pipeline which must escape somewhere. 
If the air-valves on the pipeline are not 
functional, the air will create problems 
either in the reticulation system or in 
the consumer properties. If intermittent 
supply is continued for a lengthy period 
(years), the leakage rates in the reticula-
tion system will increase to such an extent 
that the system will eventually break 
down completely.

Figure 4 shows an example where a 
water supplier decides to introduce in-
termittent supply for 10 hours each night 
between 20:00 and 6:00. The average 
daily consumption to the area drops from 
17.4 m3/hr to 14.0 m3/hr which represents 
a reduction of approximately 20% for a 
40% reduction in time pressurised. In this 
example, the leakage is already very high 
and yet the benefit achieved is relatively 
modest. In an area with low leakage, the 

benefit will be significantly smaller and 
leads to the question of whether or not 
such a measure is worthwhile.

Recent research undertaken interna-
tionally (Charalambous, 2016) also raises 
questions regarding the water saving ben-
efits of introducing intermittent supply. 
On a large-scale project undertaken in 
Cyprus, Charalambous (2016) observed 
the following:

 Q Over 1/3 of water supply systems in 
Africa operate on intermittent supply

 Q Intermittent supply had a detrimental 
effect on the integrity of the distribu-
tion network

 Q In a specific case study, intermittent 
supply resulted in a 200% increase in 
mains bursts and a 100% increase in 
service connection bursts

 Q Intermittent supply created water 
quality problems

 Q Intermittent supply caused customer 
dissatisfaction

In the case study, the total water supply 
initially dropped after introducing inter-
mittent supply but within three years had 
increases to pre-intermittent supply levels, 
thus eliminating any savings

Intermittent supply is not an ap-
propriate response to drought or 
water shortage.

To place the issue in perspective, 
Figure 5 shows the difference that can be 

expected between intermittent supply and 
continuous supply in a zone. Obviously to 
achieve 24/7 pressurised supply after a pe-
riod of prolonged intermittent supply will 
require significant effort and investment 
due to the damage caused to the network 
by the destructive action of pressurising 
and depressurising the system.

The example shown in Figure 5 is 
based on what can be achieved if the 
system leaks are repaired and the pressure 
is used as a management tool. As can be 
seen, the average water use by the zone is 
135 m3/hr when operating under intermit-
tent supply and 95 m3/hr when operating 
under 24/7 pressurised supply. While the 
figures will naturally change from system 
to system, the underlying message is 
clear – intermittent supply will eventually 
result in greater water use than 24/7 pres-
surised supply, assuming that the resource 
is capable of supporting the demand from 
the system.

CONCLUSIONS
Based on real results from systems 
around the world, the following conclu-
sions can be drawn with regard to the 
use of intermittent supply when used 
as an intervention by municipalities to 
save water:

 Q Intermittent supply is considered by 
many municipalities to be a quick and 
easy intervention for reducing water 
use in an area.

 Q Intermittent supply will result in a 
short-term reduction in water use but 
this is likely to be offset by increased 
leakage in the long-term, resulting in 
an overall increase in water use.

 Q Intermittent supply damages the water 
reticulation network and increases the 
number of bursts.

If intermittent supply is continued 
for a lengthy period (years), the 
leakage rates in the reticulation 
system will increase to such 
an extent that the system will 
eventually break down completely. 

http://www.srk.co.za
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 Q Intermittent supply can create water 
quality problems and in some cases 
increase the incidence of water-related 
diseases such as diarrhoea, typhoid 
and cholera.

 Q Implementing intermittent supply can 
be achieved in a matter of hours, but 
returning to a reliable 24/7 pressurised 
supply can take years due to the 
damage caused to the network.

 Q Water service providers that have 
resorted to intermittent supply may 
find that returning to a 24/7 pressure 
regime will prove to be extremely 
difficult and costly, requiring both 
political and institutional support that 
is often lacking. “A paradigm shift is 
imperative” (Charalambous, 2016).

 Q Intermittent supply is not an ap-
propriate long-term intervention for 
reducing water use or water losses.

RECOMMENDATIONS
The following recommendations should 
be considered:

 Q Water service providers should 
implement water saving measures 
(WRC, 2014) and/or restrictions early 
on in a drought to avoid having to 

take emergency measures when water 
supplies can no longer support the 
demands.

 Q Reducing water pressures to below the 
acceptable norms in order to maintain 
a 24/7 pressurised supply is preferable 
to introducing an intermittent supply. 
Liaison with the fire department will 
be helpful in such cases to address 
liability and insurance issues.

 Q Properly sectorised networks with 
clearly defined and controlled pressure 
zones have the added benefit that pres-
sure can be used to control water use 
during severe droughts. Water service 
providers should therefore be encour-
aged to set up and operate such zones 
during normal operating conditions so 
that the necessary infrastructure is in 
place when needed.

 Q Intermittent supply should be the op-
tion of last resort.

 Q It is accepted that in certain crisis 
situations, there may be no alternative 

to intermittent water supply, such as 
in the case of KwaZulu-Natal when 
severe floods caused huge damage to 
the water infrastructure. In such cases, 
great effort is required to mitigate the 
health issues until a fully pressurised 
water supply can be restored. 
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Intermittent supply will eventually result in greater water use than 24/7 
pressurised supply, assuming that the resource is capable of supporting 
the demand from the system.

Figure 5 intermittent supply compared to pressurised supply
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staff gauges are gauges that are made 
of metal or plastic strips, approxi-
mately 8 cm to 15 cm wide and 1 m 

to 2 m long. They have numbered markings 
at linear inch/foot or cm/m intervals. 
Theses gauges are permanently installed 
markers for measuring water depths of 
rivers, streams, lakes, ponds, dams and 
swamps. Also named water depth gauges, 
water flow gauges, flow meters, ramp gauges 
or limnimetric staff gauges, these gauges 
are suitable for studies of water levels and 
water flows by environmental scientists and 
hydrologists.

Manning’s formula, ASTM Velocity 
Area Method, ISO Slope Area Method 
and others are some of the procedures 
of the measurements used to calculate 
the flow rates. For engineers and process 
controllers working in the water and 
sewage field, a more vigorous approach 
to flow measurement is required. With a 
calibrated staff gauge the flow (ℓ/s) can be 
directly read off the gauge with no need 
to consult flow equations and can be used 
to check the accuracy of the secondary 
monitoring device.

THE HISTORY OF STAFF GAUGES
The staff gauge has a long history of visu-
ally determining water depths and levels, 
particularly in the USA where the ma-
jority of present-day standardised flumes 
originated and where ‘gauges’ are ‘gages’. 
The history and reason is outlined in 
the following statement from the United 
States Geological Survey (USGS):

“In 1888, USGS Director John Wesley 
Powell met a very forward-thinking 
graduate student named Frederick 
Haynes Newell. Powell was so 
impressed that he made Newell the 
first full-time appointee to the new 
Irrigation Survey, which was created to 
investigate the potential for dams and 
canals in the western United States.
 At that time, there were no 
practical and systematic techniques 
for obtaining daily stream flow (or 
discharge) records, so Newell set up 
a training camp on the Rio Grande 
River at Embudo, New Mexico. 
Newell’s Camp of Instruction 
developed water measurement 
methods that are widely used by the 
USGS today. During the next ten 
years, Newell continued to play an 
important role in the development of 
stream flow gaging techniques and 
methods, and he eventually became 

the first Chief Hydrographer of 
the USGS.
 Newell is purported to be the 
person responsible for the adoption of 
the USGS spelling of ‘gage’ instead of 
‘gauge’. Around 1892, Newell reasoned 
that ‘gage’ was the proper Saxon 
spelling before the Norman influence 
added a ‘u’. USGS historian Robert 
Follansbee speculated that Newell 
might have also been influenced by 
the adoption of ‘gage’ in the Standard 
Dictionary (the first dictionary pro-
duced by Funk and Wagnalls).”

DESIGN OF CALIBRATED STAFF 
GAUGES TO INDICATE FLOW RATES
The standard rating unit for all flume 
and weir calculations is litres per second 
(ℓ/s) and this is the suggested standard for 
the calibration of a calibrated staff gauge. 
Calibrate, in this case, is defined as a unit 
of measurement on an instrument that can 
measure a particular function accurately 
and precisely, determined by comparison 
with a standard – in this case, flow in ℓ/s. 
With curved/sloped sides (Palmer-Bowlus, 
U-shaped or trapezoidal flumes) the 
calibration must make compensation for 
the flume curvature or side slope to give 
an accurate vertical reading. Taking into 
account the international standard, the 
calculation of the measurement is taken 
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from the relevant flow equations, rating 
charts and stage-discharge curves.

PLACEMENT OF CALIBRATED 
GAUGES FOR FLUMES AND WEIRS
It is recommended that for every flume or 
weir, i.e. the primary measuring device, 
installation includes a calibrated staff gauge. 
The calibrated staff gauge must be solidly 
and accurately fitted and be placed at the 
proper head-measuring location for the 
primary device. The calibrated staff gauge 
zero should be precisely aligned with the 
primary device zero level. This will aid in 
the zero adjustment of the secondary device.

 Q The measuring point within the 
f lume:

 Q ISO 9826: ISO Parshall
 Q ASTM 1941-91: ASTM Parshall
 Q ASTM D5390-93: Palmer-Bowlus
 Q ISO 4359: U-throat and trapezoidal
 Q USDA-NRCS: H-flume (hybrid)

 Q The measuring point before the 
flume (Hmax is the maximum rating of 
the flume):

 Q ISO 4359: Rectangular long-throat 
<M = 3-4 Hmax>

 Q Khafagi <M = 3-4 Hmax>
Note that a calibration certificate should 
be issued with the relevant gauge verifying 
the following details:

 Q The specified primary device 
(f lume or weir)

 Q The standard referenced
 Q Materials of construction
 Q Annotation application
 Q Rating units
 Q The reliability of the trend (R2) and 

of the forecast of calculating the 
calibration.

The reliability can be determined by the 
coefficient of determination (R2) and 
average and maximum deviations in the 
data set (mm).

R2 is a measure of the goodness of fit of 
a model. In regression, the R2 coefficient 
of determination is a statistical measure 
of how well the regression predictions 
approximate the real data points. An R2 of 
1 indicates that the regression predictions 
perfectly fit the data.

CONCLUSION
In conclusion, the following sections of 

ISO 4373:2008 (Hydrometry: Water Level 
Measuring Devices) should be noted:

 Q A.1.1.2 Materials
 A staff or ramp gauge is constructed 
of durable material, able to cope with 
alternating wet and dry conditions. It 
resists the accretion of both vegetable 
and mineral matter. The markings 
should be resistant to wear or fading.

 Q A.1.1.3 Strengths
 A staff or ramp gauge is an inexpensive, 
simple, robust and absolute method of 
determining water level. It can be uti-
lised by relatively unskilled staff. A ramp 
gauge provides, in addition, the opportu-
nity to achieve a higher resolution.

 Q A.1.1.4 Weaknesses
 A staff gauge can only be used for 
spot measurements. It is difficult to 
obtain readings in the field with a true 
resolution higher than +5 mm. Most 
staff gauge locations are such that the 
gauges require regular cleaning. Ramp 
gauges amplify surges and ripples. 
While a stilling box may reduce this, it 
may also introduce a bias due to flow 
across the gauge. 
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The town of Bloemhof is situated in the 
Lekwa-Teemane Local Municipality 
in the North West province. It has 

some of the oldest water infrastructure in 
South Africa, with the main water pipelines 
constructed in the early 80s using asbestos 
material, with a life expectancy of about 
15 to 20 years. Maintaining this water 
network is costly, and replacement material 
is a challenge as asbestos pipe material is 
no longer manufactured due to health and 
environmental concerns.

A number of people in Bloemhof have 
died from drinking contaminated water, 
and the area has experienced prolonged 
unrest. The Bloemhof Water Treatment 
Works (WTW) upgrade will increase 
the plant’s capacity from 15 Mℓ/day to 
25 Mℓ/day and is being constructed by 
the Department of Water and Sanitation’s 
Construction Unit on behalf of the 
implementing agent, Dr Ruth S Mompati 
District Municipality.

PROJECT AIMS AND OBJECTIVES
The project aims to increase capacity, 
supply, and storage facilities for the 
communities of Bloemhof and Schweizer 
Reneke. The existing Bloemhof WTW 
will be extended by constructing:

 Q A 10 Mℓ/day WTW that includes
 Q High-rate settlers
 Q Clear water tank and high lift 

pump station
 Q Secondary flocculation channels
 Q Dissolved air floatation units
 Q Sand filters
 Q Wash water, supernatant tanks and 

recycle pump station
 Q Sludge drying beds
 Q Turbo clarifier
 Q Air blower room

 Q A 5 Mℓ reservoir
 Q 1200 m of 355 mm and 400 mm oPVC 

parallel pipeline.
About 150 local workers, both unskilled 
and semi-skilled, have benefited from the 
project through training and employment. 
This includes local SMMEs who benefited 
from rental of staff houses, supply of mate-
rial and subcontracting within the project.

The project costs R110 741 391.01 and 
is 97% complete.

CHALLENGES AND SOLUTIONS
Since the contractor is a government 
entity, some of the challenges come from 
red tape within the procurement system. 
The main challenges experienced on the 
project relate to procurement of material, 
excessive rainfall, as well as community 
and labour unrest.

In expediting procurement of mate-
rial, several cession agreements were 
made to fast track the project, including 
subcontracting to local SMMEs. Several 
supply chain management (SCM) training 
sessions were delivered to empower local 
suppliers to meet the departmental supply 
chain standards. Open term contract 
and SCM delegation must be in place to 
reduce procurement on projects.

A High Court interdict was also 
awarded to defuse labour unrest.

CONCLUSION
South Africa has a huge backlog of bulk 
water supply infrastructure development. 
It is projects like this that aim to address 
this problem going forward and add new 
methods or ideas along the way, in the 
pursuit of ensuring that our people have 
clean and adequate water supply. 

Upgrading the  
Bloemhof Water Treatment Works

Glenn Matome Kamela
Site Agent
Department of Water and Sanitation
kamelag@dws.gov.za

The Bloemhof Water Treatment Works, which forms part of the Greater Mamusa Regional Bulk Water Supply 
Scheme, is being upgraded with the addition of a 10 Mℓ/day module to increase supply to the town of 
Bloemhof in the North West.

Bloemhof WtW construction site
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having commenced support to 
local government after Numbers 
and Needs research highlighted 

skills gaps in 2005, SAICE-PDP has 
endeavoured to contribute wherever 
possible over the years. This has included 
implementing mentoring programmes, 
funded by the LGSETA and CETA, and 
working with national and provincial 
departments to offer technical sup-
port and capacity building as part of 
various initiatives.

MENTORING
Mentoring is aimed at developing the 
competence required for professional 
registration with a statutory council, 
the most significant group of candidates 
being engineers, technologists and 
technicians aspiring to register with the 
Engineering Council of South Africa 
(ECSA). The ECSA 11 Outcomes, which 
include identifying problems, developing 
solutions, and implementing projects, are 
difficult to achieve in many municipalities 
due to limited budgets and the fact that 
projects are generally outsourced. Many 
candidates have struggled to complete 
work of appropriate complexity for their 
category of registration which is exacer-
bated by the lack of design opportunities 
in municipalities.

SAICE-PDP’s mentoring efforts focus 
on identifying gaps in candidates’ experi-
ence and creating opportunities for them 
to take on projects which they can plan, 
design, and follow to site (or follow the 
process in parallel with the appointed 
consulting engineers). By gaining experi-
ence in investigating and developing 
solutions, candidates are better equipped 
to plan and manage service providers on 
future projects, which is an imperative of 
the programme.

Where candidates do not have access 
to design software, the Civil Designer stu-
dent version is provided, and design work-
shops are held after which assignments 

are completed so that the candidates can 
practically apply the theory presented. 
Once they are more au fait with the 
design process, candidates can attempt 
designs on their own, and work towards 
developing ECSA’s problem-solving and 
design outcomes.

Mentors engage with candidates 
online and face to face and participate 
in site visits where necessary to provide 
advice and coaching. With the gradual 
return to normality, mentors and 
candidates are excited to resume contact 
sessions. SAICE-PDP’s online mentoring 
success story is Peter Coetzee, who 
emigrated to Ireland and continues 
to mentor.

Candidates are also invited to attend 
the range of technical courses delivered 
by SAICE-PDP, including topical 
webinars and workshops pertaining to 
their discipline or current type of work. 
The new online norm has improved 
attendance at courses and webinars due 
to the reduced logistics and associated 
budget constraints.

Since commencing with candidacy 
programmes, SAICE-PDP has established 
a national footprint in local government 
and has extended support to construction 
project managers wanting to register 
with SACPCMP.

Mentors are generally retired 
engineers or younger engineering profes-
sionals with small practices. SAICE-PDP 
is always looking for new mentors in order 
to consider new fields of specialisation 
and offer support in remote localities that 
have not previously been supported.

Developing the competence required 
for registration in local government is 
challenging due to the environment, lack of 
suitable projects to design and develop, and 
the excessive workload due to staff short-
ages. This makes secondments and rota-
tions to consultants impossible. Despite the 
challenges, many have registered over the 
years and have continued to grow in local 
government, with some even becoming 
technical directors in municipalities which 
previously had non-technical personnel at 
the helm.

Providing support to local government
SAICE Professional Development and Projects (SAICE-PDP) has been extensively involved in local government in 
the past year, contributing to training, development and capacity building.

online mentoring with Philip du Plessis and 
candidate Frank Phahlamohlaka

mentor ken Bromfield with mentee nosipho Lubisi 
visiting the kome internal road construction project 
at Jane Furse in the makhuduthamaga Local municipality



SUPPORT AND CAPACITY BUILDING
Over the years SAICE-PDP has carried out 
technical support and capacity building in 
many municipalities nationwide. Without 
the appropriate capacity, projects are often 
not scoped and put out to tender, despite 
funds being available. There are numerous 
other areas such as identifying priority 
projects and applying for grant funding 
which are not addressed, resulting in 
limited development taking place.

Since late 2020, SAICE-PDP has been 
assisting identified priority municipalities 
with assessing project bottlenecks and 

losses, scoping and applying for funding, 
and coaching inhouse staff to develop 
sustainable technical capacity. Capacity 
building has also included advising on 
many processes and preventative mainte-
nance measures which must be put in place.

For more information

To learn more about SAICE-PDP’s services 
and courses, please visit www.saicepdp.org.

If you are interested in becoming a mentor, 
please email your CV and contact details to 
nadine@saicepdp.org.

Unabantu Taliwe successfully 
registered as a Pr Tech Eng 

(Civil Engineering)

“I have amassed 10 years’ experience 
in significant civil engineering 

projects within the construction 
industry and I am currently a Project 
Manager for the City of Ekurhuleni. I 
signed up with LGSETA because I had 

identified ECSA as the next goal in 
developing my professional career. I 
needed support from professionals 

to mentor and guide me in attaining 
this goal. The mentors guided 

me by reviewing the reports for 
compliance and giving feedback and 
suggestions for improvement.”  
 – Unabantu Taliwe

Ralph Molepo successfully 
registered as a Pr Tech Eng  

(Electrical Engineering)

“Mentors are the best because they 
give coaching, advice and guidance 
step by step throughout and instil in 
you the expectations required from 

you as a professional candidate. 
They dedicate themselves to 

candidates by giving them their time 
[whenever] they need it. Use your 

mentors for clarity and do not miss 
your appointments with them.” 

 – Ralph Molepo
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sAiCe-PdP project manager Phathi 
masimirembwa reviewing alignment for the 
proposed evaton reservoir to dadaville Bulk 

Water supply Pipeline for emfuleni municipality

sAiCe-PdP engineers and emfuleni municipality’s metsi-a-
Lekoa team at the Vanderbiljlpark reservoirs, discussing how 

to isolate one of the 27 mℓ reservoirs to enable a valve repair
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As infrastructure ages and dete-
riorates, the demand for civil 
engineers has increased over 

the years. There is a notable shortage of 
skilled civil engineers in South Africa. 
Said Neil Manson, Head of School: 
Engineering, IIE MSA, “South Africa 
suffers from two additional problems 
that are increasing the demand for all 
branches of engineers. We are still seeing 
quite a large fraction engineers trained in 
South Africa emigrating to other parts of 
the world, as our engineering education 
is well respected throughout the world, 
and a large fraction of our engineers are 
older and will be retiring within the next 
decade. We urgently need young people to 
study civil engineering and join the ranks 
of professional engineers in the country.”

The IIE’s Varsity College will pro-
vide students with personal support, 

knowledge and practical skills to build 
a successful career in the engineering 
industry through an education by design. 
The IIE Bachelor of Engineering in Civil 
Engineering degree is an integrated 
curriculum planned, designed and 
structured by top engineers. Endorsed by 
the Engineering Council of South Africa, 
the degree will equip graduates with a 
solid scientific foundation in modern civil 
engineering design and the skills to create 
physical and social environments for the 
21st century.

Based on contemporary sustainability 
theory, the degree will introduce students 
to issues like the fundamental mathemat-
ical and physical sciences in theory and 
practice, the application of engineering 
sciences to civil engineering projects, 
and key expertise in geotechnical, 
hydraulic, structural and transportation 

engineering. This is a degree for people 
who want to build a better world.

IIE BECE graduates will also have 
valuable and sought-after knowledge, 
skills and attributes that will, undoubt-
edly, enable them to work and excel in 
multi-disciplinary projects and easily 
expand into other industries.

The IIE Bachelor of Engineering in 
Civil Engineering degree will be offered 
on two of the IIE’s Varsity College cam-
puses: Westville Durban and Cape Town. 
This professional degree is registered 
by the South African Qualifications 
Authority SAQA (ID No.118321) at 
NQF level 8, accredited by the Council 
on Higher Education (CHE), endorsed 
by the Engineering Council of South 
Africa (ECSA), and conferred by The 
Independent Institute of Education (Pty) 
Ltd (The IIE). 
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soil reinforcement is not a new 
concept; it has been around for 
thousands of years. The Great Wall 

of China was constructed using tamarisk 
branches as reinforcement. Today, geo-
synthetics are seen as a cost-effective way 
to reinforce structures and improve the 
engineering characteristics of materials, 
allowing previously untapped areas to be 
developed, especially in road design.

In both bound and unbound pave-
ments, geosynthetics can be designed 
from below subgrade level as geocom-
posite drainage, to glass fibre geogrids 
within the overlay of the road layer 
works. Additionally, geosynthetics can be 
designed to stabilise road embankments 
using high-strength geogrids as basal 
reinforcement.

Rapid ageing and failure of road con-
struction in bound layers occur when the 
pavements are exposed to repeated, high 
and focused loads. The behaviour of the 
road surface depends on the strength of the 
fill material and the subgrade below it, and 
roads should therefore be constructed on 
strong soil deposits (Ogundare et al., 2018).

Good quality subgrade and fill 
material are not always available, and 
geogrids, geotextiles or a combination of 
geosynthetics can improve the proper-
ties of the subgrade and fill materials. 
Appropriately designed and installed 
reinforcements placed within the road 
layers improve the performance of the 
road by extending its life, reducing the 
thickness of the layer works, increasing 
maintenance intervals, improving riding 
quality, and reducing cracking, rutting 
and distortions.

South African roads are under severe 
pressure due to exposure of repeated, 
high, and focused loads. This exacerbates 
damage, reduces life span, and influences 

G eot eCh n i C A L  en G i n eer i n G

Layerworks in  
bound and unbound pavements

Brandon Naidoo
Commercial Civil Engineer
Maccaferri

The use of geotextiles and geogrids in road applications is quickly 
becoming an important design consideration in solving engineering and 
construction problems around the world.

Between subgrade and insitu
Woven/non-woven geotextile or 
geocomposite drain

Basal reinforcement
High strength geogrid

Subbase/subgrade
Woven geogrid

Base course
Extruded geogrid

Wearing course reinforcement
Steel mesh geogrid

Asphalt reinforcement
Fibreglass geogrid

Figure 1 Geosynthetics used in layerworks

Janita Ramanlal
Commercial Civil Engineer
Maccaferri
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the riding quality of the road. Lack 
of maintenance, poor construction 
techniques and the shift in movement of 
goods from rail to road have all encour-
aged creative and innovative road design 
using geosynthetics.

BASE STABILISATION
Base stabilisation is an extremely attrac-
tive method of soil improvement as it has 
lower life cycle costs, better performance, 
ease of installation and a lower environ-
mental impact.

Extruded and woven polymer geogrids 
can be used for reinforcement and stabi-
lisation of bound and unbound layers as 
well as for forming a separation barrier 
between layers if incorporated with woven 
geotextiles and geocomposites. The 
woven polypropylene and high tenacity 
polyester geotextiles are used to provide 
cost-effective separation and reinforce-
ment of bound and unbound roads on soft 
ground (see Figure 1).

DESIGN METHODS

MacRead Studio
In the case of unpaved roads, the need 
to limit settlements, and particularly 
differential settlements, and to increase 
the bearing capacity of the road base, 
suggests the use of geosynthetics for 
constructing a reinforced base layer. 
MacRead Studio provides an analysis 
and design methodology for geosynthetic 
application in unpaved roads using 
either the Giroud-Han or the Leng-Gabr 
methods. The software also makes 

provision for the design of load transfer 
platforms constructed on loose sand 
or over soft clays while incorporating 
a geogrid design tool based on sound 
engineering principles.

MacRead Aashto
Many pavement design methods employ 
the use of an empirical approach. This 
means that the relationship between 
design inputs (e.g. loads, materials, layer 
configurations and environment) and 
pavement failure were confirmed through 
experience, experimentation, or a combi-
nation of both. The empirical equations 
used in the 1993 AASHTO guide are 
largely a result of the original AASHO 
Road Test.

The output of this software gives 
the user an indication of the potential 
decrease in road layer thicknesses 
as well as the potential increase in 
the number of traffic load passes or 
service life using geosynthetics of 
varied strengths.

For example, a bound pavement for 
a four-lane highway (two lanes in each 
direction) with a service life of 20 years 
is to be constructed on a subgrade with a 

CBR of 1. Given that the allowable surface 
layer depth is 0.1 m, the unreinforced and 
reinforced road design which was carried 
out results in the outcomes shown in 
Figure 2.

In the unreinforced pavement, the 
calculations result in a base course depth 
of 0.7 m and a subbase depth of 1.3 m, 
whereas in the reinforced pavement the 
calculations result in a base course depth 
of 0.36 m and a subbase depth of 0.86 m. 
This results in a total unreinforced 
(base + subbase) thickness of 1.73 m and 
a total reinforced (base + subbase) thick-
ness of 1.22 m. This shows that by using 
geosynthetics in the pavement layers 
there is a potential thickness saving of 
0.51 m, which is 29.5% of infill material. 
When employing the same thickness, the 
number of passes in the lifetime of the 
design lane is 19.7 times greater.

CASE HISTORIES

Ivato Airport
In 2008, Maccaferri was invited to create 
a cost-effective solution for the taxiway 
and parking areas of the Ivato Airport in 
Madagascar.

Unreinforced Reinforced

d1 = 0.1 m

d2 = 0.7 m

d3 = 1.13 m

19.7 times greater

Number of passes increment:

Geosynthetic

Geosynthetic

1. Increased number of passes (N) 2. Reduced layer

Geosynthetic

Geosynthetic

d1 = 0.1 m

d2 = 0.7 m

d3 = 1.13 m

d1 = 0.1 m

d2 = 0.36 m

d3 = 0.86 m

Figure 2 design output for a four-lane highway

Many pavement design methods employ the use of an empirical 
approach. This means that the relationship between design inputs 
(e.g. loads, materials, layer configurations and environment) and 
pavement failure were confirmed through experience, experimentation, 
or a combination of both. The empirical equations used in the 1993 
AASHTO guide are largely a result of the original AASHO Road Test.
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The original design required a layer 
work thickness of 1.2 m. With the 
inclusion of geosynthetics the project 
saw a cost saving of 17%. Using a woven 
geotextile with a bi-directional strength of 
40 kN/m, both separation and additional 
reinforcement were achieved.

The use of this geosynthetic controlled 
the contamination of the base course 
by decreasing the ability of the fines to 
migrate from the subgrade to the subbase. 
Additionally, it resulted in a 30% reduc-
tion of the required thickness of the base 
and subbase layers (see Figure 3).

The reinforcement of the asphalt 
layer was enhanced using a fibreglass 
geogrid with a bi-directional tensile 
strength of 100 kN/m. This also meant 
that the same layer performance was 
achieved with a 20% reduction in the 
asphalt required.

Ground stabilisation at Secunda
The construction of RDP housing necessi-
tated the rehabilitation of the road scheme 
at Velabahleke in Mpumalanga. During 
excavation the subgrade was found to be 
very soft and wet and would not allow for 
the construction of the initially designed 
pavement structure. Due to budgetary and 
time constraints, excavation and replace-
ment of dump rock were not feasible at 
that depth.

Using Maccaferri’s software, the pave-
ment was analysed using the Leng-Gabr 
method and it was found that the pro-
posed dump rock layer could be reduced 
by 57% with the use of geosynthetics. 
A combination of an extruded geogrid 
(which reduces stresses at the dump rock 
and G7 subbase interface), woven and 
nonwoven geotextiles was used to sustain 
the pavement loading and replace the 
subsurface drainage. The solution incor-
porated reinforcement, separation, and 
filtration, providing a holistic approach 
to the problem. The use of geosynthetics 
allowed the project to continue without 
major delays.

CONCLUSION
The literature demonstrates that the use 
of geosynthetics in road applications can 
be used to reinforce, restrain, separate 
and act as a tensioned membrane. As the 
subgrade’s strength decreases and vehicle 
loads and passes increase, reinforcement 
becomes more necessary. With an in-
crease in cost and a lack of material avail-
ability, creative solutions to traditional 
design and construction become vital. 
The use of geosynthetics can be seen as a 
cost-effective and value-adding material 
in roads. 

REFERENCE
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The construction of RDP housing necessitated the rehabilitation of 
the road scheme at Velabahleke in Mpumalanga. During excavation 

the subgrade was found to be very soft and wet and would not 
allow for the construction of the initially designed pavement 

structure. Due to budgetary and time constraints, excavation and 
replacement of dump rock were not feasible at that depth.

Figure 3 Layer work reduction at ivato Airport
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The well-being of heritage structures 
is the priority of the Department of 
Sports, Arts and Culture, which is 

represented by the South African Heritage 
Resources Agency (SAHRA). This agency 
performs tasks including permitting 
heritage alterations such as conservation 
and restoration. SAHRA oversees the 
health monitoring and protection of her-
itage sites, structures and archaeological 
objects, among many others.

However, SAHRA and many other 
heritage authorities face a challenge when 
restoration must take place on structures 
of historical significance (Loke et al., 
2021a, b). The main concern is the inap-
propriate conservation and restoration of 
these structures. It originates from a lack 
of a systematic methodological approach 
for carrying out original material charac-
terisation (Loke et al., 2020).

Additionally, the use of incompatible 
restoration materials (such as Portland 
cement in most cases), techniques, and 
practices have led to disappointments in 
many restoration projects (Arizzi, 2012). 
Most repairs need to be revised after a 
few years of service due to sudden failures 
caused by inappropriate identification of 
the cause of failures and the application of 

materials portraying different properties 
to the original (Arito, 2018).

A NEW APPROACH
With this being the case, the Department 
of Civil Engineering and Geomatics at the 
Cape Peninsula University of Technology 
(CPUT), represented by the office of the 
Research Technology Innovation and 
Partnerships (RTIP), and SAHRA have 
formed a collaboration to work on the sus-
tainable restoration of heritage structures.

The research around heritage restora-
tion in South Africa started in 2018 with a 
master’s project executed by Maphole Loke, 
a PhD (civil engineering) candidate and 
student coordinator at CPUT, and a can-
didate engineering technologist. The work 
was centred around initiating the concept 
of original materials characterisation before 
carrying out restoration work on heritage 
buildings and developing a guideline for 
characterising heritage mortar.

This research provides heritage 
practitioners and the heritage society with 
a more appropriate approach to heritage 
restoration as well as an understanding of 
the need for a multidisciplinary approach 
that involves civil engineers, geologists, 
historians, archaeologists, and chemists, 
among others. The project has received 
attention from abroad, mainly because 
Europe has advanced further than Africa 
on the topic of heritage restoration.

A research collaboration has since 
been developed between the Department 

of Mineralogy and Petrology at the 
University of Granada, Spain and the 
Department of Civil Engineering and 
Geomatics at CPUT for designing and 
developing compatible restoration mor-
tars for the Castle of Good Hope and the 
buildings on Robben Island, located in 
Cape Town, South Africa.

In addition to the milestones for the 
ongoing project, the research is gaining 
international recognition. It was the only 
one of its kind from the African continent 
to be presented at the 12th International 
Conference on Structural Analysis of 
Historical Constructions in 2021. The 
research was initiated in 2018 by Professor 
Kumar Pallav and Adjunct Professor 
Rainer Haldenwang and has gained 
traction and seen great developments 
since collaboration began with Professor 
Giuseppe Cultrone, an expert in historic 
brick and mortar from the University of 
Granada. These collaborations have added 
significant value to this project and thus 
civil engineering contribution to heritage 
restoration. Additionally, the African 
World Heritage Fund supports the need to 
design and develop sustainable restoration 
mortars, funding this project through the 
Moses Mapesa Research Grant.

The procedure for compatible restora-
tion of historic mortars in this research 
involves the aesthetic analysis (colour 
description) of originally extracted mortar 
samples using a colorimeter, physical 
analysis through mercury intrusion 

h i s to ry  A n d  h er i tAG e

Sustainable restoration of local heritage 
structures: an engineering approach

Maphole Loke
PhD candidate
Cape Peninsula University of Technology
lokemaphole@gmail.com

The heritage history of the South African 
construction industry lies in the survival 
of heritage structures. Many of these 
monuments represent South African political 
history, religion and architecture throughout 
the centuries. But, with the changes in global 
behaviour, natural and human factors mean 
these structures face deterioration which 
threatens their existence.

the Castle of Good hope, Cape town 
(source: Leo za1, CC By-sA 3.0)

https://commons.wikimedia.org/wiki/File:The_Castle_of_Good_Hope%2C_Cape_Town-007.jpg
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porosimetry (MIP), chemical analysis 
using the scanning electron microscopy 
(SEM), and mineralogical analysis using 
x-ray  diffraction (XRD).

FINDINGS
From these analyses, the colour readings 
obtained are compared with newly pro-
duced mortars to assess the compatibility 
between the two. The porosity properties, 
which play an important role in a mortar’s 
ability to allow water penetration into the 
masonry element, are also obtained and 
can be compared against new mortars. 
Considering the moisture problems 
experienced by some of the buildings on 
Robben Island, this property is considered 
critical to analyse.

It is worth noting that impermeable 
mortar is desired for repairing historic 
buildings. The SEM and XRD results show 
the element compounds’ chemical com-
position and the mortars’ mineralogical 
phases. These results help identify the 
type of binder used to produce the original 
mortars, guiding the search for restoration 
mortars. At the end of the analysis, the 

details of original raw materials are ob-
tained, leading to a clear guideline for the 
search for new compatible repair mortars.

CONCLUSION
The analysis of original mortars is key to 
successful restoration projects, primarily 
for heritage buildings. This concept is yet 
to grow on the African continent.

The success of heritage masonry 
restoration further depends on the 
design and development of compatible 
restoration materials. A straightforward 
procedure involving multidisciplinary 
fields is a necessary tool for guiding 
restoration practitioners through the sus-
tainable restoration of historic masonries. 
Through this procedure, we could achieve 
optimum long-term restoration results 
that are economically sustainable. 
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Women still feel like they can’t 
be themselves, that they’re not 
taken seriously, that they don’t 

fit in, and that they have to work extra 
hard to prove themselves.

The pay gap is still an issue. On-site 
safety is still an issue. The fact that 
women carry an invisible mental workload 
of running a household is still an issue.

But if we really want to #BreakTheBias 
and start seeing real progress, we also 
need to start breaking the misconcep-
tions that plague the industry and deter 
women from considering a career in this 
dynamic field.

MISCONCEPTION:  
YOU HAVE TO LOVE MATHS AND 
SCIENCE TO BECOME AN ENGINEER
Reality: Yes, maths, science, and technical 
ability are important foundational skills in 
engineering. But with technology taking 
on more of the grunt work, analysis, and 
calculations, they’re becoming less so. We 
need more of the skills that technology 
can’t replicate, like creativity, empathy, 

communication, collaboration, critical 
thinking, imagination, problem-solving 
and leadership.

Engineering is not so much about being 
good at maths as it is about being inter-
ested in how things work and how they 
affect each other. If you were the kind of 
kid who took apart and put back together 
the toaster, made a potato gun, or tried to 
set a leaf on fire with a magnifying glass, 
you might enjoy a career in engineering. 

Engineers work with some of the 
greatest minds to solve the world’s most 
pressing challenges, like saving the planet, 
providing the systems that ensure more 
children get an education, or ensuring 
that we don’t run out of water.

Do girls know that with a solid founda-
tion in engineering the possibilities are 
limitless? You could specialise in one field, 
like chemical engineering, or be a generalist 
who understands multiple disciplines and 
how they link together. You could branch 
into business development, start your own 
consulting company, or teach others.

Do girls know that engineering is a 
“portable” career and that by studying civil 
engineering, for example, you can specialise 
in bridges and roads and later switch to 
water systems or data centres? You can 
choose a path that offers travel across the 
world or one that lets you stay in one place 
and raise a family. You can work anywhere 
you want, on whatever problem you choose. 
It’s a purpose-driven career, and your pas-
sion can literally take you anywhere.

Engineers are in demand worldwide 
and even more so in South Africa. Very 
recently, aeronautical engineers, civil en-
gineers, industrial engineers, mechanical 

engineers and systems engineers were 
added to South Africa’s critical skills list.

We must stop putting girls off just 
because they might not enjoy geometry, 
and challenge outdated conceptions of 
engineering by showcasing the range of 
careers available as an engineer.

We should be talking about the variety 
and excitement this industry offers and 
the fact that the world wouldn’t work very 
well without engineers.

MISCONCEPTION:  
ENGINEERS WEAR HARD HATS, 
OVERALLS, AND ARE UP TO 
THEIR ELBOWS IN DIRT
Reality: If being oily, smelly, and dirty ap-
peals to you, then yes, some engineers do 
look like this, and they love it. But some of 
the smartest engineers I know have long, 
manicured nails, wear heels to work, and 
are part-time models.

An engineer doesn’t “look” a certain 
way, and women shouldn’t have to toughen 
up, downplay their gender identity, or be 
“one of the boys” to succeed in engineering.

Many girls don’t want to be engineers 
because they think the job is boring, not 
creative, and based in a factory. This is 
because people don’t know enough about 
the breadth, depth, range and quality of 
engineering careers.

If you like being at the coalface and 
getting dirty, there’s a place for you in 
engineering. And if you prefer to keep 
your hands clean and not have your make-
up sweat off your face, there’s a place for 
you too.

You already fit here. You don’t have to 
change. The industry needs your authentic 

d i V er si t y  A n d  i n CLUsi V i t y

Women in engineering: 
myths vs reality

Anke Mastenbroek
CEO
Royal HaskoningDHV

When we talk about bias and discrimination in the engineering industry, 
the conversation often shifts to gender inequality, and for good reason. 
Although progress has been made in overcoming the challenges 
that women experience, discrimination and bias continue to plague 
the industry.

You already fit here. You don’t 
have to change. The industry 

needs your authentic self. Anything 
else will drain and distract you 

from doing life-changing work.

https://businesstech.co.za/news/government/613063/these-jobs-have-been-added-to-south-africas-critical-skills-list/
https://www.theguardian.com/careers/2019/jun/26/how-changing-attitudes-are-closing-the-gender-gap-in-engineering
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self. Anything else will drain and distract 
you from doing life-changing work.

MISCONCEPTION:  
THE ENGINEERING INDUSTRY 
IS INHERENTLY SEXIST AND 
DISCRIMINATORY
Reality: This depends entirely on the 
company you work for. That’s because 
workplace culture greatly influences 
why women accept and stay in (or leave) 
engineering roles.

Companies that aren’t committed to 
advancing diversity, equity and inclusion 
and that don’t have solid anti-discrim-
ination and harassment policies and 
procedures in place will not be welcoming 
to women.

At the end of the day, these businesses 
are losing out because women will leave, 
and they will take the very skills, imagina-
tive perspective and structural and cultural 
differences that drive effective solutions, 
give the business a  competitive advantage, 
and contribute to higher revenue and 
productivity with them.

They’ll move to firms that value and 
recognise women’s contributions, invest 
in their training and professional develop-
ment, and support them in reaching their 
potential. They’ll choose a culture where 
women feel comfortable speaking up 
and sharing their ideas without fear of 
judgement or discrimination. They’ll find 
a home that values flexibility, balance and 
the power of collaboration.

If you’re on a team that makes you feel 
bad for sharing your ideas, it is time to 

find a company with supportive leader-
ship and open-minded colleagues.

MISCONCEPTION:  
YOU HAVE TO BE AN ‘EXPERT’ AT 
WHAT YOU DO TO BE VALUED 
Getting a good, high-paying, and fulfilling 
engineering job doesn’t mean you need 
to be the most technically-minded 
candidate. When we hire engineers, we 
look for people who are willing to learn, 
collaborate, and grow professionally 
and personally.

We look for people who aren’t afraid 
to put their hands up for challenging 
projects and problems, even if they don’t 
think they have all the skills and knowl-
edge required. No one does. 

Be honest about your skills gaps but 
be willing to learn. Men don’t battle with 
Imposter Syndrome nearly as much as 
women do. Research shows that men will 
apply for a job if they meet 60% of the 
criteria, while women will only apply if 
they meet 100%.

Nobody knows everything there is to 
know about something, and we will never 
know everything. That’s why the industry 
needs lifelong learners and women who 
can embrace a growth mindset to figure 
it out as they go along – and to take 
others with them on the journey. Lifelong 
learners are assets in an industry where 
technology changes rapidly, and societal 
problems get more challenging every year.

Be tenacious and daring when creating 
your path because no one else will do it 
for you. Find a mentor in your business, 

your industry, or a completely different 
industry who can advocate for you, chal-
lenge your thinking, and support you 
in reaching your goals. Ask the “dumb” 
questions, ask for feedback, and find the 
courage to actively pursue professional 
development opportunities. The world 
will thank you for it.

FINAL THOUGHTS
Women in engineering don’t want to be 
treated differently or with kid gloves. We 
want to be heard, respected, and acknowl-
edged for the professionals that we are and 
for the dynamism, creativity, and empathy 
that the industry desperately needs.

That starts with challenging 
misconceptions about engineering and 
giving women the confidence to explore 
an industry that will change the world. 
Instead of waiting for things to change, 
women need to start enforcing change. 
We are not powerless in breaking down 
conceived barriers, and we need to be our 
own advocates. That means speaking up 
when things don’t feel right, challenging 
how things are done, and offering a dif-
ferent perspective. 

If you’re on a team that 
makes you feel bad for 
sharing your ideas, it is time 
to find a company with 
supportive leadership and 
open-minded colleagues.

South Africa

https://www.mckinsey.com/business-functions/people-and-organizational-performance/our-insights/why-diversity-matters
https://www.engineeringnews.co.za/article/3-qualities-that-get-young-engineers-hired-2022-06-30
https://hbr.org/2014/08/why-women-dont-apply-for-jobs-unless-theyre-100-qualified
https://www.smec.com/en_za
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yo U n G  m e m B er s

The latest Stats SA Construction 
Report, released in June this year, 
shows that 118 000 jobs were 

lost in the three years between the end 
of June 2017 and the end of June 2020. 
Most notably, large decreases in jobs were 
reported for civil engineering structures 
(–89 000) and buildings (–18 000).

Added to this, the sector’s total 
income decreased by 7.1% between 2017 
(R470 billion) and 2020 (R437 billion). A 
decrease of R59 billion was reported for 
civil engineering structures specifically.

In the Q1 2022 Afrimat Construction 
Index (ACI), economist Dr Roelof Botha 
noted that, “Ever since the ACI recorded 
its highest level yet, namely 143.8 during 
the third quarter of 2016, a combination 
of high interest rates, low economic 
growth, state capture, public sector 
incompetence and high levels of violent 
crime have dampened activity in the 
country’s construction sector.”

He added that the prevalence of 
intimidation, extortion and violence on 
construction sites, which has reached 
crisis levels, is a major obstacle to the fur-
ther expansion of construction activity. 
The industry is also having to cope with 
higher interest rates.

Added to this are the economic pres-
sures brought about by pandemic-induced 
lockdowns, the destructive riots in July 
2021, severe flooding in Durban and 
parts of the Eastern Cape earlier this year, 

causing major infrastructure damage, and 
the Russia-Ukraine war.

Civil engineering students and gradu-
ates are not immune to the pressures 
on the construction industry. Many of 
SAICE’s student members still report 
difficulties in finding vacation work and 
employment opportunities, as well as a 
general disconnect in the expectations of 
employers.

WORK OPPORTUNITIES
Anri Kroukamp, Chairperson of SAICE’s 
Stellenbosch Student Chapter, says that 
students are stuck in a vicious cycle of 
needing experience to find appropriate 
work opportunities, but needing to work 
to gain experience. “We are struggling to 
find vacation work to add to our CVs to 
sculpt a better future and increase our 
chances to qualify for increasingly scarce 
work opportunities,” she says.

Anri enrolled as a full-time student 
for an MEng degree in the hopes that 
expanding her knowledge would make her 
more eligible for work. But after applying 
for part-time positions to gain experience 
and assist in generating funds to pay for 
her master’s degree, she was told that she 
was now too qualified, or that she would 
not be hired because she is still studying.

SAICE student member Thandiwe 
Pitso agrees that employers expect 
graduates to have experience immedi-
ately after completing their studies. She 

recounts an early work experience in 
which her manager, who was responsible 
for teaching and mentoring her, left the 
company two weeks after Thandiwe 
started her contract, and she was left to 
work alone despite her lack of experi-
ence. Thandiwe then lost her job after 
not being paid for two months (during 
which time she was still expected 
to work) because the company was 
struggling financially.

“I have been applying to different 
companies without any luck of being 
called for an interview. Even now I am still 
unemployed and currently studying an 
Advanced Diploma in Civil Engineering 
with UNISA, even though I am not sure 
if I will get employed after completing the 
course. I don’t want to end up being too 
qualified without any work experience, 
but I believe that one needs to uplift 
themselves,” says Thandiwe.

She adds that many graduates end up 
working for free or for very low salaries 
just to get experience, which results in 
many losing motivation and their hope of 
a career in civil engineering.

“The Covid-19 tragedy took most of 
the opportunities away, and students 
and graduates are no longer seeing the 
future in this profession,” says Thapelo 
Molaudzi, a student at Cape Peninsula 
University of Technology and former 
vice-chairperson of the university’s 
student chapter. “The politicians and the 

Tackling the unemployment challenge
The Covid-19 pandemic may have started as a health crisis, but for South Africa it quickly spiraled into an 
economic crisis, placing strain on an already struggling economy and especially the construction sector. Not 
immune to these stressors, students and graduates report greater difficulties in finding work opportunities in the 
sector. Civil Engineering spoke to students and industry professionals to get their take on the situation.

“We are struggling to find 
vacation work to add to 
our CVs to sculpt a better 
future and increase our 
chances to qualify for 
increasingly scarce work 

opportunities.”  
 – Anri Kroukamp

“I feel as if universities 
count on companies 
and employers to catch 
recent graduates up on 
too much.” 

 – Ishana Ranchod

https://www.statssa.gov.za/?p=15487
https://www.statssa.gov.za/?p=15487
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government are failing this industry – 
they are disqualifying us despite us 
being qualified.”

Thapelo highlighted the lack of 
infrastructure maintenance, an unfunded 
infrastructure backlog, corruption and 
the hiring of Cuban engineers as prob-
lems that affect opportunities for young 
engineers and the industry at large. “As 
a qualified civil engineer coming from 
a township, my heart is not at peace be-
cause the roads are all in poor condition. 
My dream is to ask the government for 
a tender to fix those roads. It will be im-
portant and an inspiration to the younger 
generation of the black community to see 
me coming back with success.”

According to Ishana Ranchod, 
Chairperson of UJ Civils, knowing when 
applications for vacation work open and 
close, and knowing which companies 
are offering vacation work, is one of the 
biggest challenges, because this informa-
tion is not always easily accessible or up 
to date.

Based on her experiences helping 
graduates, Shilpi Jain, member of the 
SAICE Young Members Panel (YMP) 
and winner of the 2022 SAICE Young 
Engineer of the Year award, agrees that 
there are not enough openings nor many 
paid opportunities for vacation work. She 
adds that the struggling infrastructure 
industry has meant that there are not 
enough jobs for the number of graduates 
coming out of universities, who have no 
experience to sell themselves with and 
little knowledge of the professional world 
and practical skills.

Vishaal Lutchman, Market Managing 
Director: Transport Africa at Zutari, and 
former CEO of SAICE, is slightly more 
positive about opportunities for gradu-
ates. He notes that during the pandemic 
many companies reshaped themselves to 
cater for the current economic climate 
and rightsized their businesses. However, 
there has since been an upward surge in 

work coming to market, which has found 
many companies grappling with more 
work than they can comfortably cope with 
after reducing their staff numbers. He 
says companies are now in the process of 
recruiting and the market is reorganising 
itself, with companies seeking to poach 
the best candidates from other firms. The 
result is that more entry positions are 
becoming available, partly because of an 
increase in work, but also because junior 
employees are being promoted into newly 
vacant mid-level positions. “If it’s not 
already happening it will be happening 
soon,” he says.

CURRICULUM DISCONNECT
Many of the students feel that there is 
a disconnect between tertiary institu-
tions’ curriculums and the expectations 
of employers.

“There are certain aspects that just 
cannot be taught in the classroom, but 
there is a definite disconnection between 
what is being taught in university and 
the expectations of employers. I feel as 
if universities count on companies and 
employers to catch recent graduates up on 
too much,” says Ishana.

Thandiwe highlights software as an 
example of this. “The software we are 
using at school for our projects is different 
from the ones the employers want us to 
know and master.”

Anri adds, “Many other students have 
shared similar experiences; we are either 
not proficient enough in the software 
we were never taught or we have too 
little experience. This attitude is forcing 
graduate civil engineers to search for work 
outside the engineering industry and 
outside South Africa, where the former 
causes engineers to work at banks, cyber-
security companies, or in sales divisions 
and the latter results in valuable skills 
and potential leaving the country which 
worsens the so-called ‘brain drain’ effect. 
The former also causes another problem: 

engineers are now taking jobs away from 
BA, BSc and BCom graduates.”

Offering an industry perspective on 
the topic, Shilpi says that employers have 
adjusted to graduates’ skill levels and 
absorbed them accordingly. “In fact, the 
employers might not match the latest 
technology and digital innovation being 
taught in some courses, as it takes time to 
adopt new technology in the real world,” 
she adds.

Shilpi says that she doesn’t blame 
graduates who become discouraged and 
seek work in other industries because 
they are full of energy and ideas and need 
to keep growing. However, this is a big 
concern for the industry, partly because of 
how much knowledge and experience will 
be lost if it is not passed on to the younger 
generation, but also because a decline in 
the number of engineers does not bode 
well for the state of the country’s infra-
structure, both in terms of new develop-
ment and maintenance. “If infrastructure 
starts failing down the line and it gets to 
an emergency state, we might find few 
trained local engineers able to solve the 
problems,” she says.

Vishaal does not agree that there is 
disconnect. He argues that employers in 
the private sector are aware of how much 
students know, because they were all 
students themselves at one point in time. 
“We know that students don’t know how 
to apply their knowledge, and that is why 
we teach them how to do it when they 
come into the workplace. No one pays 
us to generate problems, only solutions, 
so it is important to flip the mindset,” 
he cautions.

He adds that smaller organisations 
may expect graduates to hit the ground 
running, but larger organisations allow 
their graduate employees more time to get 
to grips with software and adapt before 
contributing to projects.

Vishaal believes lecturers should be 
preparing students for what to expect and 

“You have to realise that once 
you enter the workspace you 
are now in competition 
mode. You have to work 
a little bit harder and 
smarter to secure a role.”

 – Vishaal Lutchman

“Students need to be very 
persistent, because even 
though they might get 
many rejections now, they 
will eventually get a job. 
They must keep trying.”

 – Shilpi Jain
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teaching them how to prime themselves 
for the workplace and differentiate 
themselves from other applicants. “You 
have to realise that once you enter the 
workspace you are now in competition 
mode. You have to work a little bit harder 
and smarter to secure a role.”

Anri argues that programmes should 
be developed for young graduates to better 
equip them for the working environment 
after university. These programmes could 
be presented by universities, the govern-
ment or even companies themselves. “If 
we all work together and listen to each 
other’s needs perhaps we can start to fill 
the gap between graduating and finding 
employment,” she says.

ADVICE FOR STUDENTS
Vishaal cautions students and graduates 
against falling prey to a victim mentality. 
“Public sector has a greater emphasis on 
social upliftment than the private sector 
which seeks to look for sustainable share-
holder value. Industry is not there to look 
out for students and to nurture them,” he 
says, adding that young engineers need to 
be proactive, adopt the right attitude and 
find ways to differentiate themselves.

Tom McKune, SAICE Head of 
Training, explains that present day 
students should have a competitive edge 
over students from five or more years 
ago in that the new Higher Education 
Qualifications Sub-Framework (HEQSF) 
not only requires students to pass (i.e. the 
knowledge components), but also to dem-
onstrate that they have met the required 
graduate attribute competencies. He is 
however concerned that these graduate at-
tributes are seen as an administrative tick 
box exercise by universities and are not 
really being used to test what the students’ 
skills are and what they can do.

Vishaal adds, “Marks are not the 
number one criterion for choosing a 
person; it is the right attitude. It is the 
vision that they have to align with the or-
ganisation’s strategy to grow their careers 
aggressively and in the process grow the 
business.” This mindset requires under-
standing how business works, and the best 
way to understand how business works is 
to connect with people in business.

“The best way to do it easily and for 
free is at SAICE. SAICE connects industry 
with students, because the employers 
of those students are part of SAICE,” he 
says. Attending the events and webinars 
that SAICE offers will not only help indi-
viduals to connect with industry players 
and employers, but also helps develop 
a frame of reference around industry-
related issues.

Shilpi agrees that students should join 
SAICE’s student chapters and attend the 
functions they offer. “SAICE gives students 
free membership, which is pretty useful to 
get exposure to the industry,” she says.

Tom goes on to say that the SAICE 
Academy, together with the SAICE 
Support our Student Growing Forward 
champion, arranges regular student we-
binars in which industry speakers present 
current projects to students to help them 
better connect what they are being taught 
with how that theory is applied in prac-
tice. He goes on to say that despite SAICE 
having close to 5 000 student members, 
these sessions only attract between 100 
and 300 students.

Vishaal stresses that students need to 
actively participate in order to benefit and 
raise their profiles within the profession. 
“What you put in is what you get out.”

Another important tool is to ef-
fectively leverage social media. Students 
should follow the organisations they 

would like to work for – particularly 
through LinkedIn where a lot of recruit-
ment takes place – and engage with those 
entities. “Become as close as to those 
entities as you can, so that once the op-
portunity arises you know so much about 
the organisation they will think that you 
work there already,” says Vishaal.

“The standard methodology of 
applying for a job may apply to govern-
ment, but government is no longer a 
supportive environment for growing one’s 
career from a technical point of view. 
Government used to be the biggest em-
ployer of graduates, but that is no longer 
the case,” he said.

Shilpi adds that presenting yourself 
well, being extremely professional and 
being aware of the client helps when 
applying for jobs. “Some employers ap-
preciate project management skills, some 
prefer technical specialisation, some 
prefer an analytical person, some prefer 
a practical person. Students need to be 
very persistent, because even though 
they might get many rejections now, they 
will eventually get a job. They must keep 
trying,” she says.

Tom says that students and gradu-
ates also need to expand their horizons 
and look beyond where they live to seek 
opportunities. Having a valid passport is 
the first step towards ensuring that they 
are able to do that when that opportunity 
comes knocking.

A MESSAGE FOR EMPLOYERS
“For companies who do have vacancies 
for graduate engineers, do not exploit 
your graduates. But remember, graduates 
are cheaper than senior resources, so 
you can have more manpower for a lower 
cost. Graduates are also fast learners and 
tech savvy, which can be very useful for 
you. The investment you put into grads 
will ripple out and keep sustaining the 
industry as these graduates grow in the 
industry,” says Shilpi.

Tom strongly believes that investing in 
today’s young professionals is an invest-
ment in the future and in the country. “If 
we all work together, we can overcome 
most of the challenges being experienced 
so that when the economy does turn, 
there will be the capacity to deliver.”

Ishana also has a message for em-
ployers: “Take a chance on us. You may 
see us as a liability, but we can become 
one of your greatest investments!” 

SAICE CONNECT
To address its members’ needs as a result 
of the impact of the Covid-19 pandemic, 
particularly the challenge of unemploy-
ment, SAICE recently launched its inno-
vative SAICE Connect portal which aims 
to assist SAICE members with access to 
employment opportunities.

For employees, the portal allows 
members to upload their resumes for 
recruiters to view. It offers job seekers 
several employment options including 
vacation work, post-varsity work, part-
time and full-time employment vacan-
cies and contract opportunities.

The SAICE Connect portal also 
includes the SAICE Mentorship 
Programme which focuses on final 
year engineering students and recently 
qualified engineers. The objective of the 
mentorship programme is to advise and 
motivate mentees. The programme is 
also open to SAICE members who want 
to become mentors.

SAICE Connect is free for both mem-
bers and recruiters, and can be accessed 
at www.saice.org.za/saice-connect.

www.saice.org.za/saice-connect
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soaring costs of commodities and 
energy have resulted in an unprec-
edented level of cost uncertainty in 

the inputs needed for developing renew-
able energy projects. Cost uncertainty is 
compounded by the logistical woes being 
faced by developers in South Africa 
and elsewhere. Even where component 
parts are available, they may not be at a 
cost that is recoverable in terms of the 

contracts in place with buyers or that is 
sustainable for suppliers.

According to the International Energy 
Agency (IEA), in its Renewable Energy 
Market Update 2022 released in May 
2022, prices of raw materials and freight 
costs for renewable energy projects have 
been rising since the beginning of 2021. 
By March 2022, “the price of PV-grade 
polysilicon more than quadrupled, steel 
increased by 50%, copper rose by 70%, 
aluminium doubled, and freight costs 
rose almost five-fold. The reversal of 
the long-term trend of decreasing costs 
is reflected in the higher prices of wind 
turbines and PV modules as manufac-
turers pass through increased equipment 

costs. Compared with 2020, we estimate 
that the overall investment costs of new 
utility-scale PV and onshore wind plants 
are from 15% to 25% higher in 2022.”

Other input costs, predominantly 
energy, have risen substantially because 
of the Russia/Ukraine war. For South 
African developers of renewable plants 
that rely on imported components, these 
cost increases will be magnified by the 
depreciation of the rand against the 
dollar, from ZAR15.95/USD in January to 
ZAR16.70/USD by mid-August – espe-
cially where the power purchase arrange-
ments are dominated in local currency.

These cost increases have further 
compounded difficulties, initially arising 
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from pending litigation, in closing 
projects bid under the Risk Mitigation 
Independent Power Procurement 
Programme (which was gazetted on 7 July 
2020). Similar issues may be faced if other 
programmes are delayed and could apply 
equally where private offtaker deals suffer 
from their own delays.

In this uncertain environment, where 
fixed pricing on long-lead items cannot 
always be secured, developers may be 
unable to sell power at the prices they bid 
and still make a profit. The same phenom-
enon affects other private sector power 
projects under way, such as those being 
developed to supply renewable energy to 
offtakers in the mining and other indus-
tries, where the developer has undertaken 
to supply power at a certain agreed price. 
The client in turn has budgeted for that 
cost and may also have limited room for 
cost escalations.

BUILDING COST ESCALATIONS 
INTO CONTRACTS
Many contracts may have prudently al-
lowed for an annual escalation in tariffs 
of CPI plus a certain percentage or in line 
with a formula for certain items. However, 
although CPI may be a measure of the 
shifting costs of the CPI basket of goods, 
the composition of capital costs in renew-
able energy projects is not reflected by 
this basket. CPI is also not an immediate 
measure of international commodity fluc-
tuations, so CPI-linked cost escalations 

will deliver little comfort if project devel-
opment timeframes are more limited than 
the realised effect on the basket.

Even though buyers of power may 
be sympathetic to these cost pressures 
(since they are being felt broadly across 
many industries), a buyer cannot be 
expected to give a developer a blank 
cheque. On the other hand, a developer 
would be hard pressed to continue with 
an uneconomic project and it is not in 
the client’s interest if the developer of 
the project goes into business rescue and 
work is suspended indefinitely – which 
has happened on more than one renew-
able project. Similarly, suppliers and 
original equipment manufacturers, whose 
costing is more directly affected by these 
fluctuating input costs, cannot necessarily 
absorb this risk and certainly cannot do 
so indefinitely without being pushed into 
uneconomic arrangements.

To take some of the guesswork out of 
making provision for these uncertain costs, 
pre-emptive clauses can be built into con-
tracts that are currently being negotiated. 

These include clauses allowing cost price 
adjustments that are based on industry-
specific formulae. Invariably, a level of risk 
will have to be assumed by the buyer in 
agreeing to flexible pricing, but this may 
be mitigated by allowing for re-pricing 
of components at specified thresholds, 
termination for convenience provisions 
and other commercial arrangements where 
this risk is shared and managed.

When a contract is already in place, 
the developer and client would need 
to consider the terms and may need to 
discuss and, possibly, renegotiate terms to 
ensure a viable project. This may not be 
possible and such discussions may not go 
well but, in the absence of a commercial 
compromise, there is a real risk of the 
developer repudiating the uneconomic 
arrangement or being run into insolvency. 
The same considerations will apply 
between the developer and its contractors 
and further down the procurement chain.

Affected parties may also find some 
relief in taking out forward cover, but this 
may only be available on certain items, 
such as steel.

The key is to conclude a commercial 
arrangement that is fair to all parties. 
It needs to balance the interests of all 
project participants and adequately 
manage the risk. In this environment, 
some flexibility must be considered, as 
fixed positions will invariably lead to at 
least one party being compromised and 
likely litigation. 

In this uncertain environment, 
where fixed pricing on long-lead 
items cannot always be secured, 
developers may be unable to 
sell power at the prices they 
bid and still make a profit.
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A classic example of how the 
industry “friendly outcomes” 
described by Pinto1 manifested 

in South Africa via “mechanisms and 
practices, traditionally tied to knowledge 
production, have been reshaped and 
rechannelled to favour industry friendly 
outcomes” is the recent case and hype 
created about Ultra-Thin Continuously 
Reinforced Concrete Pavements 
(UTCRCP).2

Until recently, UTCRCP was touted 
as an innovative road paving technology 
that can have significant advantages 
over traditional road paving techniques.3 
UTCRCP did challenge the conventional 
wisdom of concrete technology and 
concrete pavement application on flexile 
support. But although test sections were 
tested with various APT devices (the 
heavy vehicle simulator (HVS) and the 
mobile load simulator), the material de-
sign and testing methods clearly lagged.

Previous experience with APT and 
new product introduction in the roads 
environment showed that the mere fact 
APT was used does not mean the full 
gambit of the life cycle of the innovative 
product had been validated. In this case 

constructability issues4 were clearly 
problematic, as evidenced by the major 
impact of something as simple as ambient 
temperature at the time of construction. 
Forensic investigations of failures pointed 
the finger at the high steel and steel fibre 
content being unduly influenced by the 
ambient temperature, and cracking and 
buckling could be traced back to retained 
heat in the steel. It soon also became 
apparent that the whole life cycle of the 
research and development (R&D) also 
glided over important issues like repair 
and maintenance requirements, ap-
proaches and technologies.

Personal perception and experi-
ence with the implementation of this 
technology was that it was literally pre-
maturely forced upon the broader roads 
industry. In effect, it jumped over neces-
sary phases of development and evalu-
ation, which take time, directly to full 
engineering applications on major freeway 
projects. This technology development led 
to a number of well-published research 
papers and even supported masters and 
PhD studies. This all classifies as friendly 
research for several reasons.

The proof of the pudding is, as always, 
in the eating. Very limited, if any, of 
the current major concrete projects on 
freeways now specify this technology. It 
is definitely not specified on lower traffic 
volume flexible rural road upgrades as 
originally claimed it would be. Research 
funding in support of this technology 
had clear, targeted friendly research 
outcomes which probably kept more 
discerning or even critical peer reviewers 
at bay. The persons involved may have 
depended on this research in a desert of 

research support. It is understood that it 
would have been self-defeating to bite or 
even snarl at the hand that feeds them. 
Hindsight is a perfect science, and it is 
now clear that there was a blind spot with 
obvious drawbacks and limited opportu-
nity for proper open peer review.

In contrast to this, when bitumen 
rubber was first introduced to South 
Africa as a new innovative technology5 
during the early 1980s via cooperation 
between industry, road authorities and 
the CSIR, various problems were encoun-
tered during the implementation phase. 
In one case, the now obvious digestion 
period issue with the rubber crumbs 
even created a spectacular failure under 
an HVS test. Because it was handled 
in the open with proper peer reviewed 
publications and cooperation, contribu-
tions came forth from all role players 
to solve such potentially devastating 
development problems.

This technology is now well 
established and has been transferred 
to risk-averse implementer countries 
like Australia. The R&D life cycle went 
through the full implementation phase 
of collective learning and overcame 
problems associated with it. A typical 
illustration is the concept of new crumb 
rubber6 which developed subsequently 
and manages the pre-digestion process 
successfully, making it much more 
constructable even in situations with 
long-distance logistic demands. Just to 
emphasise the point made, Australia – or 
any other country for that matter – had 
not taken up the UTCRCP technology, yet 
the BR technology was apparently suc-
cessfully transferred.
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MANIPULATING THE PEER 
REVIEW SYSTEM
The intention is not to damn this 
UTCRCP technology and the positive 
development in concrete technology be-
cause of a number of now obvious failures 
referred to here. The perception already 
mentioned is that the client pushed 
this to work to a state of self-deception, 
premature of technology ripeness. The 
selectively funded and supported friendly 
research outcomes have been described, 
but just as a reminder, no participants 
for the research had to tender openly to 
do the work; it was assigned to specific 
individuals. Even though their credentials 
may be above reproach, that is by defini-
tion friendly research selection.

This covert approach to openness 
and proper peer review process had also 
happened elsewhere and lessons had been 
learnt, “in the context of commercially 
driven scientific research today, where 
particular mechanisms of ignorance 
production can be identified. In this case, 
ignorance is the product of the reshaping 
and rechannelling of traditional practices 
of knowledge production, whose epistemic 
purposes are transformed in the process of 
fulfilling industrial interests. It is in this shift 
of purposes from epistemic to industrial that 
the product of the practice changes as well, 
in this case, from knowledge to ignorance.” 9

Personal experience with leading 
a PhD student on granular materials 
research in around 2015, also funded via 
dedicated funding to a friendly researcher, 

was that publications were held back and 
an embargo placed on research publica-
tion. This embargo on publication is in 
contrast to the academic requirements 
for PhD publications, namely to be open 
and free of any funder restrictions or 
prescripts. The fact is, even though such 
proposed publications were not altered 
significantly, the client review had prefer-
ence to the normal academic review and 
held the academic progress back.

The UTCRCP research also created a 
perception that the implementation pro-
cess was not widely peer reviewed, but with 
the client being in a position of dominance 
or authority they could force implementa-
tion, as “acceptance” was purported to 
be widespread. This perceived approach 
clearly seems to verify the following quote: 
“Instead of emphasizing the prompt 
publication of reliable research results, 
the quality of which is assured by the peer 
review process, the industry reshaped 
publication mechanisms, emphasizing 
the breadth of the dissemination and 
undermining its epistemic quality”.9 The 
control of the peer review process is not 
always an overt action, but the warning 
is when this becomes covert, equating 
to a disturbing manipulation behind the 
scenes. This harps back to the blueprint for 
agnotology creation: “The pharmaceutical 
industry not only exploited the resources of 
PR and academic ties in its favour, but also 
went further than the tobacco industry in 
controlling scientific research through the 
peer review system.”

SECRECY?
What is actually of main concern is that 
agnotology studies, even in engineering 
and science elsewhere, are increasingly 
exposed to secrecy and suppression. Pinto 
(2017)9 refers to a number of authors who 
report, “the growing research on govern-
ment secrecy – this has certainly been an 
important area for agnotology.” A well-
published example is the delayed release 
of the observation of plate tectonics which 
remained classified USA military infor-
mation linked to their undersea warfare 
efforts. The field of nuclear research is 
also heavily shrouded in secrecy with ac-
counts of literal rediscovery of previously 
suppressed knowledge. The sinical view is 
that it at least acts as confirmation of the 
previous knowledge gained.

In the current red tape driven, claimed 
open-tendered approach to SANRAL 
sponsored research, this aspect of secrecy 
only reared its ugly head down the track. 
Previous raw data from work sponsored 
by SANRAL on experimental sections, 
laboratory analysis, etc. had been relatively 
accessible in the past. The researchers 
involved in the current SANRAL research 
projects clearly function with an under-
standing that all research information 
should be pooled, peer reviewed and evalu-
ated to prevent repetition of discovering 
existing knowledge and to ensure the 
knowledge pool expands. The intention 
is also to focus on the areas of identified 
ignorance, albeit in the development phase 
of the total R&D life cycle.

The focus here is not on the ills of capacity building, but here is a different take on how political myopia can cause additional distortions
On the contracted researchers’ side, the glaring gap in new blood 
to be brought into the research world was hamstrung by prior 
research experience requirements (Google Scholar rating). Few 
persons in that young upcoming pool of potential researchers had 
yet had the opportunity to write any paper for a national or, even 
less likely, for an international conference or journal. Further to 
that, the realities of postgraduate studies at universities in South 
Africa were not properly appreciated or considered. There is lim-
ited funding for full-time postgraduate students at present. Most 
of them are doing it part time, balancing work and studies.

There is an increasing number of foreign students, par-
ticularly from the rest of Africa, who study at South African 
universities because they are perceived as centres of excellence 
in the rest of Africa. The example is Agricultural Sciences and 
Economics at the University of Pretoria (UP), which fostered 
foreign students from the rest of Africa with great longer-term 
benefit. The benefit of transferring knowledge to the rest of 
Africa via such students facilitated the transfer of our local 

standards and methods elsewhere as well. That faculty at UP 
created very good and permanent links with these ex-students 
on their return to their countries of origin and contributed to 
their upward mobility paths in their various governments and 
organisations.

In contrast, foreign students were prevented from partici-
pating in the SANRAL programme. The current small pool of 
potential postgraduate students was therefore further reduced 
by this politically short-sighted approach. This perception is 
held irrespective of at which level and by which department 
such a decision was made. The blocking of foreign postgraduate 
students from this programme clearly missed the reality that 
South African engineering firms work increasingly more in 
Africa. There is clear acceptance of South African standards, 
guidelines, specifications etc. where exposure via such previous 
postgraduate students had taken effect. In other countries where 
this is not the case, the reluctant acceptance of the better Africa-
specific solutions often follows a longer route.
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In at least two of these recent 
SANRAL funded research projects there 
was an obvious need to link in with value 
added and processed information that 
formed the basis of the new South Africa 
Pavement Empirical-Mechanistic Design 
Method or Model (SAPEMDM). The 
need is to link in with this prior work 
on important aspects relating to perfor-
mance modelling, like transfer functions 
for asphalt materials and granular 
material performance evaluations. 
Repeated requests via various channels 
to get access to the database background 
information was literally stonewalled 
and only recently was an audience given 
to possibly clarify these concerns. In 
this granted audience, a senior official 
linked to this dataset management had 
to admit that a non-disclosure agreement 
prevented them from sharing this infor-
mation with anyone.

That, in raw terms, is a secrecy act 
or suppression of access to information. 
It hampers the research effort in these 
areas significantly and created additional 
uncertainty. This, from my perspective, 
is a clear demonstration of agnotology in 
science and engineering under the guise 
of secrecy or suppression7 of knowledge.

Regarding the much-vaunted 
SAPEMDM there is also the uncomfort-
able aspect of the coding of the linear 
elastic layered software program, which 
forms the core of the pavement structural 
analysis. The intellectual property (IP) ap-
pears to have been hijacked. The IP rights 
linked to the originator of this software 
seem to have been “usurped” by SANRAL 
under mysterious circumstances. The 
basic and later improved version of this 
software was previously available to 
everybody after training at the CSIR as 
caretaker. Now, suddenly, it is not freely 
available and will reportedly be integrated 
with the new (unseen and untested) web-
based “mother of all systems”. There will 
apparently be limited control or variation 
allowed. On top of that no one knows how 
the code may have been changed as it is 
not open to public scrutiny. The fact is 
that the informed and trained user knew 
how to make changes to simulate actual 
variations without being hamstrung by 
a web version that will clearly only allow 
the client-accepted use. No other software 
currently on the market muzzles the user 
in this way.

OPEN SCIENCE AND 
COLLABORATIVE R&D
Admittedly, I come from an era when 
R&D in the old CSIR was practiced in 
the open in the public square. One can 
easily be accused of being an angry old 
man, ranting and raving, but that open 
system was exposed to rigorous internal 
and international peer review processes. 
Products like guideline documents are 
still internationally recognised as some 
of the best of such type of publications. 
Information sharing was done without 
restrictions and even IP rights played 
second fiddle to the need to push the 

knowledge envelope and thus stay ahead 
of the game. It is therefore interesting that 
there is a new recognition about the value 
of open science (OS) in Europe.

“Open science (OS) is considered the 
new paradigm for science and knowledge 
dissemination. OS fosters cooperative 
work and new ways of distributing knowl-
edge by promoting effective data sharing 
(as early and broadly as possible) and a 
dynamic exchange of research outcomes, 
not only publications. On the other hand, 
intellectual property (IP) legislation 
seeks to balance the moral and economic 
rights of creators and inventors with 
the wider interests and needs of society. 
Managing knowledge outcomes in a new 
open research and innovation ecosystem 
is challenging and should become part 
of the EU’s IP strategy, underpinning EU 
policies with the new open science–open 
innovation paradigm.”7 This seems to run 
counter to what the current SANRAL 
research and management effort have 
demonstrated to date. This is certainly an 
initiative to monitor and possibly emulate.

It is clear that open sharing and less 
secrecy is the way to go. Typically, in the 
current SANRAL research projects, the 
work done in Australia in the years since 
2000 has surpassed the previous knowl-
edge centres and pockets of knowledge in 
South Africa. Their climate is very similar 
to ours and it is no surprise that a signifi-
cant number of South African experts and 
researchers have found Australia as their 
new home. There is a clear need to now tap 
into knowledge already gained in areas like 
field testing of material density or effective 
elastic moduli with new technology like the 
light falling weight deflectometer. Not only 
do we now need to play catch up with R&D 
in the roads and transportation field, but 
we need to become smarter by pursuing 

The saga of the new SAPEMDM
Said work was previously done and 
virtually exclusively channelled via the 
aforementioned selected friendly, yet 
renowned researcher, now also in dias-
pora. Initially, the new SAPEMDM was 
touted to be ready for implementation 
as early as 2015. The new web-based 
platform (read black box if you tend 
towards the cynical) was to be more or 
less launched, and all potential users 
literally had to stay an extra day after 
the 2015 CAPSA Conference at Sun City 
in order to register and/or be trained to 
use this new hitherto unseen software. 
This rollout spluttered and apparently 
died in a cloud of uncertainty. At the 
subsequent 2019 CAPSA Conference, 
no rollout came and only issues relating 
to software coding, large computer 
sourcing and integration issues were 
reported on. The bottom line is this 
SAPEMDM is not yet available for scru-
tiny or use and access to the datasets 
and test method descriptions that relate 
to such information is also not allowed.

“Open science (OS) is considered the new paradigm for science and 
knowledge dissemination. OS fosters cooperative work and new ways 
of distributing knowledge by promoting effective data sharing (as early 
and broadly as possible) and a dynamic exchange of research outcomes, 
not only publications. On the other hand, intellectual property (IP) 
legislation seeks to balance the moral and economic rights of creators 
and inventors with the wider interests and needs of society. Managing 
knowledge outcomes in a new open research and innovation ecosystem is 
challenging and should become part of the EU’s IP strategy, underpinning 
EU policies with the new open science–open innovation paradigm.”
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this via OS and sharing as strategy. 
Informal industry sharing is already afoot 
via facilitation by the Society of Asphalt 
Technologists, and the effort is applauded.

The concept of collective intelligence 
for the common good (CI4CG) is rather 
self-explanatory by its name. It is a new 
approach in parallel to the OS initiative. 
CI4CG is developing in various fields, 
even outside of R&D, that intend to work 
against ignorance in the wider community 
or against civic ignorance that pervades. 
“The work that falls into the heading of 
CI4CG is extremely broad: it includes 
research and action; products include (for 
example) deliberative systems, research 
enterprises and case studies, think tanks, 
model policy documents, curricula, rumi-
nations and epistles, thought experiments, 
art works, and many others.”8

For the older generation researchers, 
CI4CG has the smell of the well-known 
Delphi method used in transportation 
and scenario planning. By definition, 
the Delphi method or technique, “is a 
structured communication technique or 
method, originally developed as a system-
atic, interactive forecasting method which 
relies on a panel of experts.” 9 However, in 
the Covid era of Zoom and Teams meet-
ings, the idea of collective intelligence takes 
on an entirely new dimension when ICT 
is involved. The CI4CG recognises that 
ICT has a significant impact and gearing 
up potential, allowing even non-traditional 
role-players to make contributions.

The value of CI4CG was recently 
personally experienced via an informal 
link up and discussion around crack 
development in thin asphalt surfacings 
in South Africa.10 These co-authors met 
and, from basically an informal discussion 
(coffee meetings, phone calls and emails 
communications), shared knowledge and 
personal observations via various forensic 
investigations. It developed into the 
common understanding and description 
of mechanisms that lead to or facilitate 
rapid crack development.

Based on this research, needs or areas 
of ignorance were identified and described 

in terms of required technology develop-
ment and mathematical modelling. It also 
demonstrated older technology and new 
cutting-edge technology coupling oppor-
tunities to model aspects such as surface 
bow wave effects in crack development. 
This spontaneously developed CI4CG 
effort clearly demonstrates what can be 
achieved if knowledge is shared with the 
common purpose of defining the research 
(rather search) needs in this field.

CONFLICT OF INTEREST AND FUNDING
Lately, funding friendly research is recog-
nised as the “donor effect”, which relates to 
how research is funded and organised as 
well as how research is evaluated and com-
municated as an important aspect to take 
note of.11 It is recognised as an issue that 
may influence the production of ignorance. 
Nowadays, major scientific journals typi-
cally require full disclosure of agreements 
between researchers and donors to avoid 
this donor effect. Clearly there is no such 
issue at stake with this essay.

The reverse is that threats to cancel any 
tenders if the tenderer, or person in their 
employ, is currently involved in any legal 
proceeding against the client is also a reality 
to deal with. In the recent past SANRAL 
also checked whether you were paying their 
electronic toll fees. These are mentioned as 
they all classify as overt forms of suppres-
sion of opinion or free speech.

CONCLUSION
The reader was warned at the outset that 
the parallel is with mushroom farming. 
The reader also saw how even a recog-
nised researcher can deliberately confuse 
and create ignorance with his own re-
search field(s). Considerable darkness and 
horse dung were identified and described 
from a personal perspective in the R&D 
field of roads and transportation. The 
reader was warned about the professed 
knowledge and effects of hallucinatory 
mushrooms. Therefore, if you see the 
elephant in the room, it is up to you to 
decide whether it is just the effect of the 
mushrooms or the story. 
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TACKLING LEAKAGE OF PLASTIC WASTE 
INTO THE ENVIRONMENT

south Africa’s Council for Scientific and Industrial Research 
(CSIR) now hosts Africa’s only laboratory equipped to test 
and verify imported or locally produced products that are 

being promoted as biodegradable.
This follows the recent handover of an automated testing 

facility and equipment, valued at R5 million, to the CSIR by the 
Japanese government, through the United Nations Industrial 
Development Organization. The testing laboratory is capable of 
establishing the conditions and timeframes for the biodegrada-
tion of materials. Tests can be performed under aerobic (compost, 
soil, freshwater and marine) and anaerobic conditions.

Speaking during the handover ceremony in Pretoria, Minister 
of Forestry, Fisheries and Environment Barbara Creecy said, 
“Inadequate waste management poses a significant threat to our 
environment, causing pollution to soil and ground water and 
undermining ecosystem functions and services. Marine plastic 
waste is a global problem that threatens biodiversity and wildlife. 
The services that will be offered through this facility will broaden 
transparency and ensure that product claims can be tested in 
accordance with environmental labelling standards.”

The CSIR is currently developing materials to replace single-use 
plastics that cannot be recycled due to contamination or economic 
reasons. These environmentally sustainable products are partially 
made from local biomass resources like starch and cellulose, and 
are biodegradable in home or industrial composting conditions.

CSIR Chief Executive Officer Dr Thulani Dlamini welcomed 
the donation of laboratory equipment: “The opening of the 
biodegradability testing facility signifies the value of research, 
development and innovation partnerships. Through the generous 
funding and support received from Japan, the CSIR is now better 
positioned to provide adequate support to the South African 
industry to transition from conventional plastics to more envi-
ronmentally sustainable alternatives.” 

Training is essential to be ready for 
the Fourth Industrial Revolution 
(4IR) job market, but the ma-

chinery and consumables for welding 
training are expensive and providing 
theory with little or no practical training 
is usually insufficient.

“In addressing 4IR in the engineering 
and manufacturing markets, augmented 
reality welding training is a cost-effective 
as well as a green alternative to traditional 
training. It provides the same level of tradi-
tional skills training but offers significant 
cost savings that can run into millions 
of rands per annum. This is an example 
of 4IR in action for education,” says Bez 
Sangari, CEO of Sangari Education.

The Soldamatic welding simulator, 
which won top honours at the Worlddidac 
Awards for the most innovative educational 
product, requires no costly welding con-
sumables and reduces training time by half. 
Cost saving benefits include less electricity 
consumption, less material wastage and, 

depending on the learner 
numbers, the classroom serves 
as a safe, environmentally-
friendly workshop.

“Consumables such as 
welding rods, steel plates or 
oxygen are not needed, and 
because the equipment has 
no gas emissions, it is eco-
friendly. The simulator can be 
used in any environment with no need for 
special clothing or ventilation. The welding 
can be done in a classroom or even an office. 
It is 100% safe, simply because it provides 
an augmented-reality welding environment 
which is hyper realistic,” says Sangari.

The training solution uses an aug-
mented reality 3D vision on the trainee 
welder’s headgear and real welding 
torches. The software includes a learner 
management system that allows trainees 
to follow a predetermined training 
programme and provide feedback to the 
trainer on their progress.

The headgear generates hyper 
 realistic welding graphics and sounds 
such as the weld pool and beam. 
It emits simulated smoke, sparks 
and heating of the affected area, all 
through the  student’s headgear. It also 
simulates cracks, filler material, gravity 
and undercutting.

The facilitator and trainee are able to 
analyse and assess the trainee’s welding 
performance in a video afterwards and 
evaluate their skills level, such as the 
welding velocity, stick-out, travel and 
working angles. 

L to R:  Ambassador of Japan norio maruyama, minister of Forestry, 
Fisheries and environment Barbara Creecy, deputy minister 
for higher education, science and innovation Buti manamela, 
and Csir Ceo dr thulani dlamini

AUGMENTED-REALITY GEARS UP FOR EDUCATION 4.0

Augmented reality welding training 
is cost-effective and eco-friendly



surface mines should take the lead and 
help find solutions to the mounting 
waste crisis that threatens to engulf 

municipalities throughout the country.
This is according to Anthony Bowen, 

a well-known environmental consultant 
and lead environmental auditor for sur-
face mining industry association ASPASA.

Although smaller scale mines and 
quarries are generally not big polluters, 
they do generate some waste that is 
harmful to the environment, including 
lubricants and fuels for equipment, as well 
as general industrial and domestic types 
of waste. Legislation requires these to be 
appropriately handled and sent to waste 
disposal or recycling plants.

However, what comes after the 
disposal is of most concern to the associa-
tion, as many of the municipal and other 
sites used are inappropriate, full, or poorly 
managed. In some areas waste disposal 
infrastructure is almost non-existent and 

poses a conundrum for those who are 
environmentally conscious.

“Whether its plastic bags strewn from 
the disposal site by the wind or unsealed 
hazardous waste landfill sites that 
contaminate ground water, the combined 
effect is a catastrophe waiting to happen 
unless we act now,” says Bowen.

“Our mines can offer a number of solu-
tions in terms of expertise, organisational 
abilities, loan equipment and may even 
have suitable facilities to recycle building 
rubble. In rare instances, quarries’ rehabili-
tation plans may even be designed for them 
to be used as landfill sites after mining 
activities have been completed.

“These are just some examples that 
indicate a number of ways that our 
surface mining industry can help to clean 
up our towns, cities and environments. 
But, perhaps the most important role they 
can play is to rally business and the com-
munity to hold municipalities accountable 

and to work with authorities to find solu-
tions to waste,” he says.

Bowen concludes that ASPASA mem-
bers in each district of the country are 
faced with different challenges and should 
investigate what happens to their waste 
after it has been collected or disposed of. 
If there are breaches of legislation, then 
they should hold the relevant authorities 
accountable. 

SOUTH AFRICA IS DROWNING IN RUBBLE

environmental auditor Anthony Bowen

IS BATTERY-POWERED CONSTRUCTION EqUIPMENT THE FUTURE?

The construction industry has been an integral part of South 
Africa’s economy, contributing R134 billion in gross value 
added at current prices in 2020 (2.7% share of the total GDP). 

In keeping up with global market trends, the industry has been going 
through a significant change.

In the past construction professionals relied heavily on diesel 
and petrol-powered machinery. However, with the advent of 
electrified construction machinery and availability of modern 
lithium-ion batteries with high energy density for small as well 
as large vehicles, there has been steady progress towards usage of 
batterification in construction equipment for building resilient 
infrastructure – be it for commercial, residential, geotechnical or 
infrastructure construction.

According to Lionel Zietsman, National Sales Manager at 
Husqvarna Construction, the shift from traditional tools to 
battery-powered equipment can benefit the industry through zero 
emissions, increased efficiencies, lower maintenance costs and zero 
reliability on fossil fuels.

“The flexibility to use battery power at urban job sites and in 
noise- or pollution-sensitive environments like hospitals and schools 
has made battery power impossible to ignore. The rise in popularity 
is especially visible in interior demolition, where battery-powered 
tools have revolutionised timetables and reduced human demand. 
Small home to large interior projects also benefit from the quiet 
operations and reduced dust emissions,” he says.

Zietsman adds that advancements in construction machinery 
are mainly focused on equipment that will help drive the change 

in the industry with more environmentally-friendly and efficient 
ways of working.

“Battery-powered hand tools and other lighter-duty tools and 
equipment have been used on jobsites for years. However, they 
were typically viewed as options for intermittent rather than 
continuous use because of performance limitations, battery life 
and/or charging times. Advances in equipment design and battery 
technology has enabled enhanced capabilities, more efficient 
power generation and utilisation as well as opportunities to power 
larger construction tools,” says Zietsman.

The innovations in this industry clearly represent advance-
ment. In the near future, the industry will likely witness a surge in 
demand for battery-powered machinery as both an environmen-
tally friendly and economically sustainable solution for construc-
tion equipment. 
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Battery powered tools are gaining 
popularity on construction sites
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A FIRST FOR AFRICA – CONVERTING UNRECYCLABLE PLASTIC INTO ECO-CONCRETE

seeking out a solution to repurpose 
unrecyclable and/or difficult to 
recycle plastic packaging, Polyco 

PRO NPC, a Producer Responsibility 
Organisation in South Africa, has provided 
a R7 million interest-free loan to the Centre 
for Regenerative Design & Collaboration 
(CRDC) who will be using the funding to 
purchase machinery for its plant in Cape 
Town. The equipment will convert unre-
cyclable and/or difficult to recycle plastic 
into eco-aggregate that can be used in the 
building and construction sector.

To produce RESIN8, waste plastic is 
shredded and then mixed with mineral 
additives. The mixed material is fed 
through an extruder to produce RESIN8, 
which is then granulated into a concrete 
aggregate-like material. The RESIN8 
granules are used as a replacement for 
natural aggregates in the concrete mix 
used in the production of a multitude of 
concrete products.

Using RESIN8 decreases weight, 
increases or maintains strength, and in-
creases the thermal properties of concrete 

bricks and blocks which adds additional 
environmental benefits.

To test its viability as a construction 
aggregate, multiple concrete manufac-
turers partnered with CRDC’s South 
African team to test RESIN8 in building 
blocks, maxi bricks, pavers, kerbs, chan-
nels, and concrete pipes.

To date, RESIN8 has been used 
towards the construction of 700 houses 
in Costa Rica, and locally in three large-
scale residential buildings in Khayelitsha 
and about 2 000 m of roadside kerb 
and channels on various projects in 
Cape Town.

The RESIN8 plant in Cape Town will 
be the first of its kind in Africa, and only 
the third plant in the world. Once fully 
operational in March 2023, it will be able 
to process 610 tonnes of plastic waste into 
RESIN8 every month.

“The Cape Town RESIN8 plant 
has been designed to be scalable and 
we aim to increase our production 
to 1 120 tonnes of plastic waste per 
month. Our ambition is to replicate the 
Cape Town RESIN8 plant in a further 
two cities before the end of 2023,” says 
Abraham Avenant, CEO at CRDC 
South Africa. 

Building blocks manufactured from resin8

NEW COMPETENCY REGULATIONS FOR MUNICIPAL WORKERS

on 20 September 2021, Minister 
of Cooperative Governance and 
Traditional Affairs Nkosazana 

Dlamini Zuma gazetted the Local 
Government: Municipal Staff Regulations 
which introduce standards for the 
recruitment and evaluation of municipal 
employees. The regulations, which came 
into effect on 1 July 2022, also include 
competency frameworks for various 
designations.

The Municipal Staff Regulations are 
to be read with the Local Government: 
Municipal Systems Act (No.32 of 2000) 
and the Local Government: Regulations 
on Minimum Competency Levels, 2007 
(government notice no. 493). They apply 
to all municipalities defined in Section 2 
of the Act and all staff members of a 
municipality. Unless otherwise specified, 
the regulations do not apply to senior 

managers and persons participating in 
the national public works programme of 
similar schemes.

The regulations provide guidance on 
a number of areas including staff estab-
lishment, job descriptions, recruitment 
and appointment of staff, performance 
management and development, and skills 
development.

Notably, they also provide extensive 
competency frameworks for mainstream 
occupations and career streams. These 
include civil engineers, technicians and 
technologists. The competency framework 
outlines the minimum requirements for 
knowledge and scope of work, experience, 
and qualification for each position across 
various competency levels. It also dictates 
the core professional, functional, public 
service-oriented, personal, and manage-
ment/leadership competencies required.

The frameworks impose some weighty 
requirements. For example, chief engi-
neers, chief engineering technicians, and 
chief engineering technologists all require 
10 years or more of relevant experience 
post registration.

Similarly, principal engineers, techni-
cians, and technologists require 8 years or 
more of relevant experience post registra-
tion, while senior engineers, technicians, 
and technologists require 5 to 8 years 
of relevant experience post registration. 
Engineers, technicians and technologists 
only require 3 to 4 years of relevant 
experience, but civil engineers need to 
be eligible for registration as a Pr Eng. 
Graduate trainees require no experience, 
only a relevant qualification.

To access the municipal staff 
regulations, visit https://www.gov.za/
documents/local-government-munic-
ipal-systems-act-local-government-
municipal-staff-regulations-20-sep. 

https://www.gov.za/documents/local-government-municipal-systems-act-local-government-municipal-staff-regulations-20-sep
https://www.gov.za/documents/local-government-municipal-systems-act-local-government-municipal-staff-regulations-20-sep
https://www.gov.za/documents/local-government-municipal-systems-act-local-government-municipal-staff-regulations-20-sep
https://www.gov.za/documents/local-government-municipal-systems-act-local-government-municipal-staff-regulations-20-sep
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sAICE initiated the bridge building 
competition more than 30 years 
ago to further high school learners’ 

use of mathematics and science in an 
engineering context in order to grow the 
profession. It brings together the theory 
and practice of civil engineering for 
learners and has become an enormous 
success and is enjoyed by learners across 
the country.

The bridge building teams consist of 
three learners each. They build model 
bridges from dowel sticks, glue and string, 
according to a technical briefing, and 
the event culminates in a bridge testing 
ceremony to determine the winners.

This year’s adjudication team 
consisted of seven engineers, all with a 
structural engineering background. The 
adjudicators followed a four-stage judging 
process, of which three stages focused on 
the bridge design. This included compres-
sion, tension, and correctness in terms of 
the rules provided to the students at the 
start of the competition, and included 
minimum height, length, and width 
requirements. The final adjudication stage 
focused on the bridges’ aesthetics. 

“The main aim of the bridge building 
competition is to test the load that each 
individual bridge can handle. At the 
end of the competition, the teams had 
to endure a very stressful period, where 
their bridges were put through a loading 
apparatus that piles load stress onto the 
bridge until the breaking point, or the 
bridge’s ultimate limit state. After that, 
this figure is added to the scores from the 
previous adjudication rounds, and that’s 
how the final scores are determined,” 
explains Oliver Rowe, member of SAICE’s 
Education and Training Panel.

sA i Ce  A n d  Pr o Fe ssi o n A L  n e W s

SAICE Bridge Building Competition: 
Showcasing bright young minds
The South African Institution of Civil Engineering (SAICE) held its annual SAICE International Bridge Building 
Competition on 26 August at the Midrand Conference Centre in Gauteng. Twelve schools participated in 
the grand finale, which saw great, young minds from South Africa and Eswatini showcase talent, teamwork, 
innovation and design.

the winning team from Brackenfell high school: 
sebastian hahn, Anthony oosthuizen and Phillip Loubser

the second place team from hoërskool Jim Fouché: 
yvé kriel, Lourens van niekerk and mieke swarts
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The schools competing at this year’s 
finals included:

 Q Fairvale Secondary School (Durban)
 Q Hoërskool Diamantveld (Kimberley)
 Q Boitumelong Senior Secondary School 

(Johannesburg)
 Q Mamolemane Secondary School 

(Seshego)
 Q Hoërskool Oosterland (Secunda)
 Q Sarel Cilliers High School (Glencoe)
 Q Brackenfell High School (Cape Town)
 Q Hoërskool Jim Fouché (Bloemfontein)
 Q Domino Servite School 

(Pietermaritzburg)
 Q Die Hoërskool Menlopark (Pretoria)
 Q Mkhuzweni High School (Eswatini)
 Q Thohoyandou Technical High School 

(Thohoyandou).
Brackenfell High School was the winner 
of this year’s International Bridge 
Building Competition. The team com-
prised Philip Loubser, Sebastian Hahn, 
and Anthony Oosthuizen. Their bridge 
weighed 131.7 g and carried a weight of 
164.1 kg

Hoërskool Jim Fouché followed in 
second place with team members Yvé 
Kriel, Mieke Swarts, and Lourens van 
Niekerk. Their bridge weighed 106.4 g and 
carried a weight of 76.5 kg.

In third place was Fairvale Secondary 
School represented by Jamie-Lynn 
Marnce, Taliyah Goldstone, and Aeden 
Barlow. Their bridge weighed 108.6 g and 
carried a weight of 58.3 kg.

Tom McKune, Head of Training at 
SAICE, congratulated all of the students 
for making it to the finals. He also 
highlighted SAICE’s appreciation to the 
sponsors of the competition to enable 
a successful event of such scale. These 
included WBHO, BVi Form-Scaff / 
Waco Engineering Services, RiChem and 
NRF-SAASTA.

A CATALYST FOR 
ENGINEERING CAREERS
Marie Ashpole, who has been involved in 
the SAICE Bridge Building Competition 
for many years, adds that during the 
competition, students experience all 
the challenges that any engineer would 
typically face, such as testing the sizing, 
joints, and capacities of each bridge. “One 
of the critical aims of the competition is 
to inspire young children to follow civil 
engineering as a profession. We have 
many infrastructure challenges in South 
Africa, and our civil engineers are the 

the third place team from Fairvale secondary school: 
taliyah Goldstone, Aeden seth Barlow, Jamie-Lynn marnce

having fun at the 
sAiCe Bridge Building 

Competition
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present and the future to help solve the 
challenges we face.”

The SAICE Bridge Building 
Competition has been a catalyst for 
many students to pursue a career in civil 
engineering. Throughout the years, many 
qualified engineers have indicated that 
their first exposure to civil engineering 
was through the SAICE Bridge Building 
Competition.

Owing to its practical and hands-on 
nature, this event is SAICE’s most suc-
cessful initiative in attracting learners 
from previously disadvantaged rural 
schools, previous model C schools and 
private schools to civil engineering, as 
well as promoting a general awareness of 
the profession. This competition provides 
a career guidance opportunity and 
provides pupils with the chance to build 
bridges between people.

“This competition has a life-changing 
impact on students and the communities 
in which they live. The purpose of the 
initiative reaches all of South Africa, 
including rural areas, and highlights 
the importance of the civil engineering 
profession in developing infrastructure 
to enable a better life for future 
generations,” says Memory Scheepers, 
Project Manager – Special Projects 
at SAICE.

She explains that, with a deep focus 
on schools located in rural areas, the aim 
is to provide the necessary exposure to 
civil engineering as a profession. “This is 
important so that when students decide 
to choose a career as a civil engineering 
professional, they can hopefully return 
to their homesteads and contribute 
to their communities, and also better 
understand the practical improvements 
they or other civil engineers can or 
have made.” 

“This competition has a life-
changing impact on students 
and the communities in which 
they live. The purpose of the 
initiative reaches all of South 
Africa, including rural areas, and 
highlights the importance of the 
civil engineering profession in 
developing infrastructure to enable 
a better life for future generations.” 

Getting innovative

Judging underway

Bridges are tested to destruction to 
determine their loadbearing capacity
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Course name Course dates location CPd Accreditation no Course Presenter Contact

Elementary Project Management 17–18 October 2022 Midrand SAICEproj22/03117/25
Credits: 2 ECSA Hamish Riddet

Register:  
store.saice.org.za/
courses

cheryl-lee@saice.org.za

Adjudication and Arbitration: How to 
deal with Challenges to Jurisdiction

11 October 2022 Midrand SAICEcon21/02927/24
Credits: 1 ECSA Hubert Thompson

18 October 2022 Cape Town

Reinforced Concrete Design to  
SANS 10100-1-2000 19 October 2022 Midrand SAICEstr21/02964/24

Credits: 1 ECSA Greg Parrott

Practical Geometric Design 21–25 November 2022 Midrand SAICEtr19/02561/22
Credits: 5 ECSA Tom Mckune

The Legal Process dealing with 
Construction Disputes 1–2 November 2022 Midrand SAICEcon19/02517/22

Credits: 2 ECSA Hubert Thompson

sAiCe Training Calendar 2022 (Webinars)
Design of Optimum Electrical 
Power Usage 2–3 November 2022 Online SAIChE-390

Credits: 2 ECSA John Broli

Register: store.saice.
org.za/webinars 

cheryl-lee@saice.org.za

Knowledge Management, 
Communication and Report Writing 9-10 November 2022 Online SAIChE-384

Credits: 2 ECSA John Broli

Engineering Design as Creativity, 
Innovation and Value Adding 23–24 November 2022 Online SAIChE-381

Credits: 2 ECSA John Broli

Design of Pumping Systems 19–20 October 2022 Online SAIChE-369
Credits: 2 CPD John Broli

Elementary Construction Dispute 
Resolution Procedures TBC Online SAICEEL21/02972/24

Credits: 1 ECSA
Adv Hubert 
Thompson

Design of Vessels, Tanks and Piping 16–17 November 2022 Online SAIChE-383
Credits: 2 ECSA John Broli

Design of Piping Systems 12–13 October 2022 Online SAIChE-382
Credits: 2 ECSA John Broli

register online: www.saice.org.za | All dates are subject to change

sAiCe Training Calendar 2022 (Face-to-Face)

sAiCe Training Calendar 2022 (e-learning)
Course name Fees Mode CPd Accreditation no Course Presenter Contact

Elementary Accounting for Engineers Member: R2 070
Non-Member: R4 140 E-Learning SAICEEL22/03088/25

Credits: 1 Tanya Thompson

Register:  
https://cpdonline.
saice.org.za/

Authentic Leaders Development 
Program: Module 1 (Leading Self)

Member: R2 900
Non-Member: R3 500 E-Learning SAICEEL21/02926/24

Credits: 1 David Ramsay

Video Editing Member: R2 070
Non-Member: R 4140 E-Learning N/A

No credits Upskillist

Photoshop Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

Probability and Statistical Analysis Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

Project Management Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

Financial Planning Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

Coaching Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

Mindful Practice Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

Building Resilience Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

How to Start a Business Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

register online: www.saice.org.za | All dates are subject to change

https://store.saice.org.za/courses
https://store.saice.org.za/courses
mailto:cheryl-lee%40saice.org.za?subject=
https://store.saice.org.za/webinars
https://store.saice.org.za/webinars
mailto:cheryl-lee%40saice.org.za?subject=
https://cpdonline.saice.org.za/
https://cpdonline.saice.org.za/
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Course name Course dates location CPd Accreditation no Course Presenter Contact

Getting Acquainted with Basic 
Contract Administration and Quality 
Control

10–11 October 2022 Online

CESA-2076-08/2025 
Credits: 2 ECSA  
SACPCMP/CPD/21/004
Credits: 12 hours

Theuns Eloff

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

lizelle@saicepdp.org

Getting Acquainted with being a 
Resident Engineer

27–28 October 2022 Online SAICEproj21/02957/24
Credits: 2 ECSA
SAICEEL21/02958/24 
(Online)

Jan Bierman
24–25 November 2022 Online

Getting Acquainted with 
Geosynthetics in Soil Reinforcement 2–3 November 2022 Online

SAICEgeo20/02758/23
Credits: 2 ECSA 
SAICEEL20/02759/23  
(Online)

Edoardo Zannoni

Getting Acquainted with Planning, 
Scheduling and Programming for 
Construction Projects

8–9 November 2022 Online

SAICEcon20/02672/23
Credits: 2 ECSA  
SAICEcon20/02673/23 
(Online)
SACPCMP/CPD/21/005
Credits: 12 hours

Theuns Eloff

Getting Acquainted with Road 
Construction and Maintenance 17–18 November 2022 Online CESA-2064-06/2025

Credits: 2 ECSA Theuns Eloff

Getting Acquainted with Water 
Resource Management 28–29 November 2022 Midrand

SAICEwat21/02986/24
Credits: 2 ECSA 
SAICEEL20/02755/23 
(Online)

Stephen Mallory

Road to Registration for Candidate 
Engineers, Technologists and 
Technicians

22 November 2022 Online CESA-2067-05/2025
Credits: 1 ECSA

Allyson Lawless
Stewart Gibson
Phathi Masimirembwa

Road to Registration for Mature 
Engineers, Technologists and 
Technicians

20 October 2022 Online CESA-1641-10/2022
Credits: 1 ECSA

Stewart Gibson
Phathi Masimirembwa

Road to Registration for Mentors, 
Supervisors and HR Practitioners 18 October 2022 Online CESA-1580-04/2022

Credits: 1 ECSA Allyson Lawless

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

14 November 2022 Online CESA-2052-12/2024 Jeffrey Pipe

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

register online: www.saice.org.za | All dates are subject to change

sAiCe-PdP / Candidate Academy 2022

sAiCe Training Calendar 2022 (e-learning)
Course name Fees Mode CPd Accreditation no Course Presenter Contact

Smartphone Photography Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

Psychology of Organisations Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

Register:  
https://cpdonline.
saice.org.za/

Data Analytics Member: R2 070
Non-Member: R4 140 E-Learning N/A

No credits Upskillist

ECSA Registration Series #1 –
Background to Registration

Member: Free
Non-Member: R200

Knowledge 
purposes only

N/A
No credits SAICE

ECSA Registration Series #2 –  
How to Register as a Candidate

Member: Free
Non-Member: R200

Knowledge 
purposes only

N/A
No credits SAICE

ECSA Registration Series #3 – 
Before you get Started

Member: Free
Non-Member: R200

Knowledge 
purposes only

N/A
No credits SAICE

ECSA Registration Series #4 – 
Background to ECSA Registration

Member: Free
Non-Member: R200

Knowledge 
purposes only

N/A
No credits SAICE

ECSA Registration Series #6 – 
Mentorship

Member: Free
Non-Member: R200

Knowledge 
purposes only

N/A
No credits SAICE

register online: www.saice.org.za | All dates are subject to change

https://store.saice.org.za/training-courses
https://store.saice.org.za/training-courses
mailto:lizelle%40saicepdp.org?subject=
https://cpdonline.saice.org.za/
https://cpdonline.saice.org.za/


Enjoying reading your SAICE magazine?

How about advertising here?

CONTACT: Barbara Spence
TEL: (011) 463 7940 EMAIL: barbara@avenue.co.za HERITAGE     ENGINEERING     PEOPLE
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