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CEO’'S CORN

Building sustain
relationships with strategic partn

Henry Ford coined the saying, “Coming together is a beginning; keepingdogefitogress; working together
is success”. Our focus as National Office during the first quarter of 2@&thisheentiment. Networking is
powerful and, as we established during March 2024, unity is strength.adcevew better is the analogy of
working together to achieve success based on mutual passion and ambition.

M y focus for SAICE in 2024 is centred around increased SAICE Q1 INITIATIVES

and engaged membership, effective collaboration, Throughout the first quarter, we have worked to bring SAICE
sustainable mentorship, strengthened diversity and closer to its member base and to remain people-centric as we
inclusivity programmes, and continuous advocacy. serve our members and the industry at large.
We have put a lot of effort into ensuring we that work better We launched ‘SAICE Lunch and Learrsspearheaded
together as an institution. This has been instrumental in the by Head of Marketing and Corporate Affairs, Nthabeleng
branch and division committee introductory meetings, the Lentsoane — to work with our industry partners and introduce
monthly training sessions provided by our head of training for ~ non-members to SAICE and the benefits thereof. The sessions are
new 2024 Council incumbents, the March branch visit to the hybrid events to ensure that we reach as many civil engineering

Western Cape, and the enormous number of industry-related professionals as possible.
activities attended by National Office in the first quarter of 2024. The 2023/24 SAICE marketing campaign was also concluded.
It was meticulously crafted to align with our organisational ob-

WORKING TOGETHER FOR SUCCESS jectives and values, and centred on unity, adaptability, and shared
SAICE recently signed a Memorandum of Understanding (MOU) growth, echoing the essence of SAICE’s mission through the
with Infrastructure South Africa (ISA), which is an organisation concept “Let’s collaborate recalibrate — rebuild — restore”.
set up under the Department of Public Works and Infrastructureto ~ Our social media campaigns were particularly impactful,
act as a single point of entry for infrastructure planning, manage featuring a video series showcasing SAICE members and leaders
ment, and delivery and to close the infrastructure investment gap. of industry sharing their experiences and testimonials. The

The signing took place at the Sustainable Infrastructure #DidYouKnow campaign highlighted our outreach and partner-
Development Symposium South Africa (SIDSSA) which took ship initiatives, while the introduction of a WhatsApp channel
place from 17 to 19 March 2024 in Cape Town. The intention of provided a new platform for real-time news updates.
the MOU is for SAICE and ISA to collaborate on initiatives in the The video interviews created a buzz on our platforms and
infrastructure planning and development spheres, and to ensure enhanced our relationships with many members and firms through
the sustainability and resilience of ISA, with a focus on topics personal engagement. They created a sense of community for SAICE
related to the infrastructure lifecycle in South Africa (read more members, further enhancing our brand visibility and credibility.

on page 56. We expect some exciting initiatives to develop from | believe these collaborative efforts have not only strengthened
this partnership and cannot wait to bring these to life together  our brand presence, but also deepened our connection with our
with our partners at ISA. members and stakeholders. I'm excited about the momentum

It is also important to note that SAICE was afforded a panel we've built through the marketing campaign and others, and we
discussion slot at the SIDSSA, organised by the Sustainable must continue to leverage this success as we continue to advance
Infrastructure Working Group Chairperson Friedrich Slabbert,  the mission of SAICE.
on “Critical Infrastructure Considerations: Sustainabilityr fo This momentum will be seen in many of the planned

Future Generations”. We held a lively discussion, albeit through collaborations that we envisage with our industry
the graveyard shift, that was well supported by many a SAICE  partners going forward. | truly believe we are
member from various organisations. on the right track in terms of the goals that
| felt truly honoured to moderate the panel discussion which  we set for 2024, all aimed at promoting
featured SAICE President Andrew Clothier, SAICE Vice Presidentgrowth, excellence and sustainability in
Vishaal Lutchman, SAICE Education and Training Vice Chair civil engineering, through SAICE.
and FLP member Lorato Ntsie, as well as Malani Padayachee-
Saman, Friedrich Slabbert and Jacqueline Gooch as panellists.
They delivered high-quality presentations and challenged
prevailing beliefs about what true sustainability means for us as
an African continent.

Chief Executive O cer
SAICE
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The increasing requirements on projects
coming to market for high-bearing capacity
piles motivated Stefanutti Stocks’ decision
to bolster its geotechnical piling fleet with
the latest technology 135-ton Bauer BG36
imported from Germany late last year.
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P The brand-new piling rig is currently operating alongside Stefanutti Stocks’ Bauer MG28 piling
rig to instal 1 350 mm diameter oscillator piles on a site in KwaZulu-Natal
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ON THE COVER

Stefanutti Stocks Increases I
large diameter oscillator piling

Stefanutti Stocks Geotechnical is applying its wealth of experience iotleeltnical engineering field for the
construction of deep piled foundations for bridges in Southern Africa. Bydexg its large diameter oscillator
piling capacity, Stefanutti Stocks Geotechnical is able to meet the mar&egasing requirements.

Bauer BV1500HD-07 casing oscillator bridges, are often located in areas with
challenging geological conditions that call
for adequate machine muscle to install deep level
foundation piles and to deal with the boulders,
hard and very hard rock that will be encountered.

The main feature of large diameter oscillator
piles is their ability to penetrate through rock
and boulder layers and to form rock sockets into
founding bedrock up to 40 m deep, allowing
the piles to be designed as friction and/or end
bearing piles.

In recent years, Stefanutti Stocks has com-
pleted a number of oscillator piling projects,
including for a rail-over-road bridge in Saldanha,
as well as river bridges in Soweto, Bushbuckridge,
Ceres and Swakopmund. Historically, the
Stefanutti Stocks team has always utilised the
company-owned 60-ton Bauer MG48 piling rig,
86-ton Casagrande B250, and 100-ton Bauer BG28
piling rig for these large diameter oscillator pile
projects. However, the increasing requirements
for high-bearing capacity piles on projects coming
to market motivated the decision to bolster the
Stefanutti Stocks Geotechnical piling fleet, and
towards the end of last year the contractor im-
ported the latest technology 135-ton Bauer BG36
from Germany.

“After months at sea and delays in port,
the brand-new piling rig was transported to
a KwaZulu-Natal site where it was assembled
by Bauer technicians,” says Stefanutti Stocks
Geotechnical Discipline’s Commercial Director
Tiaan Erasmus. “Following a visit from a Bauer
operator trainer who provided our staff with
training, the new Bauer BG36 piling rig was put
to work alongside our Bauer MG28 piling rig to
instal 1 350 mm diameter oscillator piles to a
depth of up to 40 m into a R4 rock socket, and in
some cases an R5 rock socket. The piles will have a
typical working load of up to 14 000 kN.”

The company’s Casagrande B250 piling rig
is being utilised in Lesotho at the Senqu River
Bridge project, where the site team is installing

-

The Bauer BG36 value line piling rig and I Iigh load-bearing structures, such as
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1 350 mm and 1 050 mm diameter piles
into non-amygdaloidal basalt with a rock
hardness of R3 to R5. The use of a multi-
hammer drill (MHD) kit powered by three
1180 CFM compressors is facilitating an
easier installation of the 3 m rock sockets.

THE OSCILLATOR PILING PRfedrdofSis reached. The casing penetrates

During the typical oscillator piling process,
the oscillator is set up on the pile position
with the piling rig. The initial casing, fitted

“J

A

Civil EnginecriAgrilg02s
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A reinforcement cage is lifted
and placed into the pile hole

-

with a cutting edge, is inserted into pesi
tion and clamped with the oscillator. The
hydraulic rotation of the oscillator drives
the casing down while the piling rig augers
inside the casing. The boring process
continues, and additional casing sections
are added and mechanically jointed until

the rock and seals off any possible water
ingress and collapse. Thereafter, the rock
socket is formed into the bedrock.

The two Bauer piling rigs installing
oscillator piles at a site in KwaZulu-Natal

G o

X

Concrete is placed by
means of a tremie pipe

Once the drilling operations have
been completed, the pile toe or base is
cleaned by means of airlifting to ensure
clean contact between the concrete and
founding rock.

The reinforcing cages are prepared
with spacer wheels and are then lifted
and placed into the pile hole. Concrete
is placed by means of a tremie pipe
(to displace any water that may be
in the pile hole), and the casings are
removed.

“The majority of the new bridge
structures being constructed in South
Africa and across our borders require the
installation of deep level foundations to
support the anticipated heavy loads. We
have found the oscillator piling method
to be an effective and efficient solution
where the very challenging subsurface
conditions require a powerful solution,”
concludes Erasmudd

For more information on the

Stefanutti Stocks Group’s multidisciplinary
construction capabilities visit
www.stefanuttistocks.com .
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FROM THE PRESIDENT’'S DESK

Three decedes

On 27 April South Africa will celebrate Freedom Day to commemorate our deyn¥¥ithcthis important day
just around the corner, | thought it opportune to reflect on the developmentrastructure since the first
democratic elections took place on 27 April 1994.

nfrastructure development is crucial for stimulating socio- Economic development objectives combined with the ‘political
economic growth and enhancing the quality of life for the powers at play’ and social equity remains a fine balancing act, and
population of any country. It presents opportunities to while the political commitment is getting there, | fear the backlog

advance sustainable development goals, including poverty reduc-is outstripping the forward momentum.
tion, gender equality, and environmental conservation. Over the
past three decades, the world has been driven by technological FUNDING
advancements, resulting in remarkable transformations in infra Limited financial sources have been a major obstacle to infrastruc
structure across various sectors. ture development. South Africa has explored various financing/
Since the end of apartheid in 1994, South Africa has made  funding mechanisms, including public-private partnerships (BPP
significant strides in developing its infrastructure, but this has  infrastructure bonds, and development finance institutions, to
been accompanied by numerous challenges which have hinderedactivate funding for infrastructure projects. Commencement of
progress and posed significant obstacles to achieving sustain-  crucial infrastructure projects has been plagued by budgetary
ability and growth. That being said, there have also been many priorities, corruption and mismanagement, leading to massive cost
positive developments in infrastructure in South Africa over this overruns, construction mafias attempting to extort monies from
period, particularly the establishment of Infrastructure South the contractors, weak governance structures, and insufficient-ove
Africa (ISA), with its mandate to prioritise the development of sight. This in turn has undermined public trust and confidence in
infrastructure in the various sectors and to close infrastructure infrastructure delivery institutions. The introduction of ISA to ¢h

development and project delivery gaps. stage in 2020 is seen as both refreshing and a show of commitment
With an estimated R4.8 trillion in infrastructure investment  from government in accelerating infrastructure development and,
required by 2030, 12 priority projects are in the pipeline for thereby, economic growth.

2024/25 spanning rail and ports, water infrastructure, energy

security, the green economy, and housing. These willcreatea TRANSPORTATION

projected 400 000 jobs and will cost an estimated R180 billion, South Africa has seen a decline in the rail transportation share of

leveraging private sector funding through the initiatives of ISA.  the market over the last two decades and currently faces significant
backlogs in infrastructure projects, exacerbated by population

THE LEGACY OF ACCESS TO BASIC SERVIChf®wth and rapid urbanisation. Inadequate maintenance and

South Africa inherited a legacy of apartheid-era policies renewal of existing infrastructure assets have led to deterioration,
that advocated for spatial, social, and economic inequalities. service disruptions, and increased lifecycle costs. One of the major
Historically disadvantaged communities, specifically in rural freight logistics SOEs reported a R5.7 billion deficit in the 2022/23
areas and informal settlements, faced inadequate access to basidinancial year as well as indications of a R120 billion maintenance
infrastructure such as water, sanitation, housing, and trans- backlog. One of the 12 priority projects announced at the Sustainable
portation. Over the last 30 years, tremendous Infrastructure Development Symposium South Africa (SIDSSA) was

improvements have been made in addressing the Ukuvuselela Project, focusing on the key rail routes with a capex
these issues through government initiatives injection of R7.5 billion and the creation of almost 38 000 jobs.
like the Reconstruction and Development PRASA has become a dismal reflection of its former self,
Programme (RDP) and subsequent in- brought about by mismanagement, corruption, and vandalism
frastructure programmes. Huge invest of the network. Many upgrade projects have been earmarked by
ments have been made towards social PRASA and were put out to market 5 to 6 years ago, but there is
infrastructure like schools, health still no indication of when these will be awarded. Large portions
care facilities, and community of the suburban network have been left decimated since 2020 and
centres. There is also the PRASA is slowly bringing these back into service. The Gautrain
controversial National Health  rapid rail system emerged in this period and has successfully
Insurance (NHI) which aims  enhanced connectivity, with future expansion projects in the

to address infrastructure pipeline or underway.
and access deficiencies in SANRAL is continuing its investments into road infrastruc
the healthcare system, ture and upgrades of national roads, but its public image has
but has not gained favour been tarnished by awarding large tenders to foreign companies,
with most taxpayers. furthering the woes of the local consultants and contractors.

April 2024vil Engineering



SANRAL is, however, committed to investment in the national  emissions. The shift towards renewable energy sources has been

road network and it is exciting to hear that six major transporta- slow, but ISA has identified and prioritised more than 100 energy

tion projects are nearing finalisation with a value of R25 hillion, projects to the value of R240 billion and more than 40 greener

with five more projects in the pipeline. energy projects to the value of R300 billion for 2024/25, with job
Looking to our borders, South Africa is playing a leading role creation figures in the order of 500 000.

in regional integration and cross border connectivity through in-

frastructure development initiatives such as the Southern African IN SUMMARY

Development Community (SADC) Regional Infrastructure Addressing these challenges and opportunities requires a firm

Development Master Plan, further strengthening cross border ~ commitment from government to foster relationships with

trade and economic stimulation. private enterprises, encompassing policy reforms, institusibn
strengthening, capacity building, and enhanced coordination

ENERGY among stakeholders. Public trust and confidence in infrastructure

South Africa’s energy sector was once a dominant force in sub- delivery institutions needs to be restored. Additionally, fostgrin
Saharan Africa, but it has been facing significant challenges overpublic-private partnerships, leveraging innovative financing
the past two decades, leading to a crisis that has had far-reachingnodels, and embracing technological advancements can help
effects on the country’s economy and the quality of life of its overcome funding constraints and drive sustainable infrastruc-
population. Eskom was once a world class supplier and generatorture development in South Africa.
of 95% of South Africa’s electricity. Today, the lack of investment South Africa is committed to rebuilding and bolstering the
and/or transformation of the ageing coal-fired power plants over construction industry. SAICE applauds Government’s infrastruc
the last three decades, coupled with mismanagement, financial ture rollout and underlines and acknowledges that this requires a
difficulties, corrupt activities, and ageing infrastructure eded pipeline of projects, skilled resource teams and that the projects
to frequent power outages and loadshedding, along with Eskom’s need to be for the direct interests of the population.
inability to maintain and upgrade power plants.

South Africa must upscale its commitment to its energy infra-
structure with a strong focus on reducing its reliance on Eskom
and a shift more towards renewable and greener energies, and ~ SAICE President 2024
. . . o president@saice.org.za
in doing so create sustainability and reduce greenhouse carbon

Civil EngineeriAgril 2024 7
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QuUIZ

Meet SAICE’s |l

Hadebe, was delighted to hear the news that he had won R10 000, telling Ci
Engineering that he has always wanted to win the competition.
Sthembiso currently works as an engineer at a consulting company workithg wi
tailings storage facilities. He loves the challenge that working in tiik énviron-
ment brings, as well as the opportunity it presents to make a differencemtbe is
particularly interested in environmental engineering and goingtdigo reduce our
carbon footprint. He also enjoys reading and listening to music.
Sthembiso says he will contribute a portion of his prize money towards his long
term financial goals and use the rest to keep up with the cost of liihg.

Te most recent winner of SAICE'’s Know Your Sector Competition, Sthembist

Know Your Sector Comg

Stand a chance to win R10 Q#

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

Q1: BAUER Technologies Q6: Keller

Where is the workshop of BAUER Which two geotechnical solutions, offered

Technologies South Africa located? by Keller, were used for the “Wavescapes”
project?

Q2: SRK Consulting
SRK Consulting’s services provided by our Q7: Technocad

Q11: Central University of Technology

For which testing apparatus was a standard
procedures manual submitted to the SABS to
be incorporated into the SANS3001?

Q12: Rocholt Technologies

geotechnical engineering team span all Which Technocad Civil Engineering softwareGEWI® and DYWIDAG® are registered

would you use if you needed to perform a
hydraulic analysis and an extended period
simulation for a water supply system that
incorporated borehole pumps?

Q8: Reinforced Earth

phases of the mine life cycle. Which of the
services are not listed under our mining
geotechnics sector on the website?

Q3: AKS Lining Systems
What applications can AKS Concrete

Protection Liner be used for? Reinforced Earth ‘Cross’ technique?

Q4. Le_ic_a Geosy_stems Q9: Geobrugg Southern Africa
The origins of Leica Geosystems date back \what shape is Geobrugg’s TECCO mesh?
___years of Swiss surveying history. .

Q10: Stefanutti Stocks

trademarks of Rocbolt Technologies and a
joint venture between DSI Underground and
Jennmar. What is the difference in the-min

imum ultimate load of a 32 mm DYWIDAG
950 bar and a GEWI 500 25 mm bar?

What structures would be undertaken by the Q13: Knight Piésold
Which of the listed alternative tailings man

agement technologies has Knight Piésold
pioneered and advanced?

Q14: Geo Equip Africa

Q5: Sizabantu Piping Systems What piling rigs does Stefanutti Stocks utilise The GEA website makes reference to how
What are the sizes available for TOM500  for its contracts that pile with a high-bearing many key products and exclusive GEA
PVC-O Pipe? capacity? suppliers?

TO ENTERClIick on the link to submit your CLICK PS:Advertisers who wish to capitalise on the reader

answers (submissions, one per reader, will be [Egl==N] attention here by including their marketing messages into

collected until15 May 2024, whereafter the ENTER

our monthly Fun Quiz should please contact Barbara Spence
winner will be announced from a random draw). | Elgl= QUI! (barbara@avenue.co.za / 011 463 7940 / 082 881 3454).
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Table 1 Example of stability analysis results

Drained

Undrained (peak) 15 1.31 _ 1.09
Undrained (residual) 11 0.75 0.93 0.65
Stop production,
Build buttress, reduce Continue operating under build new TSF.
Possible actions production, lower phreatic risk-based approach unless  |f no credible failure mode

level, risk-based approach.  credible failure mode exists. s identi ed, operate under
risk-based approach.

Legend: Green cells — FoS is compliant; orange cells — FoS is marginal; red® éelfenf€ompliant

1 5004
1 4801
1 4607
14407
1 4204
14007

1 3804

T T T T T T T T T T T T T T T T T T T T T T T T T T T
(A) 140 160 180 200 220 240 260 280 300 320 340 360 380

1 500
14807
1 460
1 440
1 4207
1 400
1 3807

13604

(B) 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420

Figure 2 Stability results for drained (A) and undrained peak strength prdjess (B) for a typical upstream TSF
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The stability of existing TSFs, and in
particular upstream (self-impounded TSFs)
with outer slopes of 1V:3H, often doesn't
satisfy the target minimum FoS conditions.
A common set of results might include
examples given in Table 1.

In all three example sections, the TSF
may visually appear stable and may not

have elevated seepage. In these cases, the

FoS represents the minimum values for
that wall section derived from limit equi-
librium modelling. Therefore, there is a
level of conservatism built into these anal-
yses, because the upper bound strengths
of the materials “cannot be relied upon”.
This is the standard and correct approach.
In some cases, experts recommend using
16" or 25" percentile values as opposed to
minimum or average values. This requires
a reasonable database of test results, but
will provide a conservative answer.

Figure 2 shows an example of a
stability analysis compliant for a drained
analysis, but non-compliant for an und-
rained analysis.

RISK BASED APPROACH
What then do we do with these results, in
particular the non-compliant undrained
peak and residual FoS? Whether it is
ANCOLD, ICOLD, CDA or any other
standard, they are not compliant. GISTM
provides the opportunity to explore a risk-
informed approach.

Requirement 4.7 of GISTM states,
“Existing tailings facilities shall conform
with the requirements under Principle
4, except for those aspects where the
Engineer of Record (EOR), with review
by the Independent Tailings Review
Board (ITRB) or a senior independent
technical reviewer, determines that the
upgrade of an existing tailings facility
is not viable or cannot be retroactively
applied. In this case, the Accountable
Executive (AE) shall approve and decu
ment the implementation of measures
to reduce both the probability and the
consequences of a tailings facility failure
in order to reduce the risk to a level as
low as reasonably practicable (ALARP).
The basis and timing for addressing the
upgrade of existing tailings facilities shall
be risk-informed and carried out as soon
as reasonably practicable.”

The following risk-informed approach
should be considered:

Q If the risks are high that a credible
failure mode could occur, and there

Civil EngineeriAgril 2024

is a realistic triggering event for the
TSF now or in the foreseeable future
(TSF located in a moderate to high
seismicity area), then mitigation
measures must be put in place, such
as a buttress, dewatering boreholes,
reducing or stopping deposition.
Q If there is a credible failure mode for
which there is a very low probability of
a triggering event (low seismic area),
then the EoR should explain this to
the AE such that the AE can make
an informed decision and sign for it
(typically includes an extensive and
rigorous monitoring system).
Q If there is no credible failure mode
or triggering event for the undrained
residual condition, then this must
be documented and reviewed by the
ITRB, such that the EoR can explain to
the AE and agree that an appropriate
level of monitoring/instrumentation
is in place to assure all parties that an
undrained peak or residual strength
condition is unlikely.
The construction of buttresses is one
option to mitigate a low or non-compliant
FoS. This may be feasible on open pit
mines where overburden/waste rock is
available, but not easily justified on under-
ground mines where there is little to no
source of construction material available
without a large borrow pit being exploited
(with its own issues). All other risk mitiga-
tion measures must then be considered.

considering which critical controls will
provide early warning of a trigger.

Q Selection of the right instruments that
are robust and require minimal main-
tenance or battery replacements.

Q A well planned and executed instal-
lation programme by a competent in-
staller following approved procedures
and/or specifications.

Q Testing in the factory before delivery
to site.

Q Calibration on site and checking of
data before handover.

Q Protection of the equipment/cables
and knowledge transfer to the stake-
holders on site.

Q Robust links between instruments and

data loggers and on to gateways that

are well located.

Data in the right format.

Converting the data into a dashboard

format or alert system that is not full

of errors and false alarms.

Q Critical controls linked to a trigger
action response plan to alerts and a
culture of response. This requires a
reliable and accurate system.

A TSF team must now include an infor-

mation technology specialist and a control

and instrumentation engineer to maintain
the system. These are new roles on the

TSF, and mines need to be educated on

the importance of these TSF team mem-

bers, especially for TSFs operated under
the risk-informed approach (many TSFs
in Southern Africa). Such monitoring sys-

o O

MONITORING AND SURVEILLAM{SEnnot be ignored or perceived to be

There has been a proliferation of instru-

mentation on TSFs in recent years to not
only improve monitoring data but also to
move from manual to automatic real-time

any less important than control systems
in the process plant. This is an education
and discipline gap yet to be fully grasped
on most mines, and requires a manage-

data. This has been a learning curve for all ment of change process.

parties. There is no point in installing sig-
nificantly more instrumentation if it does
not work or provides unreliable data. This
is a waste of resources, and the system is
not trusted. For a well-instrumented TSF
to be trusted it requires:
Q A well-defined instrumentation

plan based on stability analyses,

NEW DESIGNS

New TSFs designed in Southern Africa
invariably include a barrier system, which
often makes use of geomembranes or
geosynthetic clay liners where compacted
clay barriers cannot be constructed (no
clay locally available). The slope stability

New TSFs designed in Southern Africa invariably includeystémrier s

which often makes use of geomembranes or geosynthetic clay liners
where compacted clay barriers cannot be constructed (no clay locally
available). The slope stability analyses need to take thesendaterials a
their properties into account in the design. However, their stmear resis

is lower than most materials, even clays.
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Figure 3 Stability of a TSF with a failure plane along the barrier system

analyses need to take these materials and Q Considering inverted barrier systems.
their properties into account in the design. The designs and stability analyses must
However, their shear resistance is lower include multiple drainage systems (even
than most materials, even clays. The designmore extensive in the presence of a
may pivot on the barrier system properties, barrier system). However, it is critical to

rather than on the tailings or foundation
materials, as shown in Figure 3.
Therefore, a high level of reliability in
the barrier material testing campaign is
required, using a large shear box to test
failure planes along interfaces between
materials in the barrier system. The
design must then try to reduce risks of
failure, such as:
Q Sloping the TSF floor inward to
increase the shear resistance.
Q Using high shear resistance
materials such as double textured
geomembranes.
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design them to account for a design life
well beyond the life of the mine, with an
adequate FoS (from 10 to 20) to account
for long-term flow reduction. Extensive
monitoring is required to check the
performance of the drains, otherwise
stability may not be realised as per the
design.

CONCLUSIONS

While stability analyses rightly use
conservative properties, they will often
result in non-compliant FoS for many
existing TSFs in Southern Africa due to

their historical designs based on drained
properties or “so called” tried and tested
practices. This invokes a risk-based
approach which may take a few years to
mitigate, or a sustained rigorous moni-
toring and surveillance programme.

With many existing TSFs falling
under the “risk-informed” status, it is very
important not to think that that this is the
norm. It already allows some relaxation of
the standards, and the ALARP principle
should not be abused (stretched) such
that low risks become high risks. The ap-
proach must be supported by a robust and
continuous surveillance and monitoring
system. The EoR should alert the AE
of the risks and then manage the TSF
according to an agreed action plan that is
reviewed by the ITRBO
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Standard on Tailings Management

(GISTM) required compliance from
tailings storage facilities (TSFs) with the
highest potential consequences in the
event of a failure. A key element of the
GISTM's impact is that tailings manage-
ment is no longer one-dimensional.
Significantly, it systematically considers
the environment in which the TSF is
located — beyond the technical require-
ments from an engineering perspective.
This clearly demands that a wider range
of disciplines are brought to bear on
analysing and mitigating the risks.

I n August 2023, the Global Industry
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With the passing of the first deadline for mining companies to bring

their tailings storage facilities (TSFs) into compliance with nedasds,

a fundamental shift has taken place toward a more multi-dimensional

approach.

gﬁ,gtOSURE AND CLIMATE CHANKeEnvironmental and social disciplines

Nowhere in the standard is this clearer
than in the closure requirements that
it stipulates. The background to the

renewed focus on closure is important, as

some of the TSF failures that prompted
the GISTM took place in facilities that
were no longer operational. They were
under care and maintenance, having en-
tered the closure phase of their lifecycle.
Certainly, there has been more attention
paid to mine closure generally in past
decades, and TSFs were considered part
of this process, but the GISTM has been
specific and pointed in its approach.
Traditional tailings-related disciplines
include civil engineering — in particular
the geotechnical element — and hydraulic
engineering, as well as engineering
geology, geohydrology and geochemistry.

have now been added to these, including
speciality areas such as climate change
adaptation and stakeholder engagement.

Climate change has precipitated shifts
in rainfall patterns, making it more difficult
to rely on historical rainfall statistics when
planning for closure. More rainfall could
lead to a TSF capturing greater volumes of
water than its initial design capacity. Less
rainfall could mean that vegetation cover
does not survive, resulting in high levels of
erosion and consequent instability.

DAM BREACH AND DISASTER

MANAGEMENT

The GISTM also highlights the social
impacts related to TSF design and opera
tion, and guides mining companies on
how and what they need to communicate

April 2024vil Engineering



to adjacent communities. An important
aspect of the new standard is the need for

level, there have been improvements on
administrative aspects such as the record-

dam breach analysis, to assess scientificallykeeping of reports and studies to track the

where tailings could flow in the event of a
breach. Results of dam breach analysis are
vital to inform the emergency response

and disaster management plan required

by the GISTM — a plan which looks to the
involvement of various stakeholders.

The journey to date in applying the
GISTM requirements has involved many
additional studies to understand inherent
geotechnical risks. The failures leading
to the GISTM were clearly unforeseen by
industry stakeholders that considered these
structures as stable and safe. It is worth re
membering that, in some cases, monitoring
showed no signs that failures could occur,
which points to elements of the mining
sector’'s incomplete understanding of either
the TSFs or the monitoring required.

design intent of each tailings dam.

Such attention to detail allows for cycles
of continual re-assessment, following any
changes that take place after the original
design report, which could affect the sta
bility of the TSF. The facilities are generally
designed well, but there are often deviations
during the construction and operation
which could lead to future instability.
Keeping better records of each site’s develop
ment is therefore critical, as it improves the
likelihood of them being well maintained

and operated in accordance with the designs.

Technology is improving the way that
TSF performance can be monitored in
real-time and is playing an important role
in continuously tracking vital signs within
the structure. Operators no longer need to
wait for monthly or quarterly inspections;

RECORD KEEPING AND MONIhantdiM&can now be conducted in

The sector has been working hard to close
that gap, and a significant level of new in
vestigation is developing our general under
standing of TSF behaviour. At operational

Civil Engineeriagril 2024

real-time, delivering critical informa
tion through a dashboard to inform the
responsible engineers, operators and
accountable executives.

PROGRESS AND SKILLS
The sector will need to keep up the
momentum of advancements being
made; many companies are making good
progress while others are still lagging.
Members of the International Council
on Mining and Metals — a body that has
strongly supported the implementation
of the GISTM — are the custodians of
around 1 100 TSFs globally. However,
it is estimated that this is probably less
than half of the TSFs to be found around
the world.

While more TSF owners need to
be brought into the fold of GISTM
compliance, there also needs to be a
concerted effort to generate and nurture
the range of specialised skills that this
work demands. Implementing the new
standard lends itself more readily to the
larger mining companies that have more
resources, and for consulting engineers
with the requisite multi-disciplinary
skills base. However, as the foundation of
expertise is stretched, it needs bolstering
to make it more readily available to all
who need it.0
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Slope stabilisation In

When theB104 road in Mauritius began to deteriorate, the right technology was neededilisesian almost
vertical unstable slope and rehabilitate the roadway under diffieatechnical, weather and time conditions.

e B104 road is a critical link
between the western coast
(Chamarel) and the central plateau

(Case Noyale) in Mauritius. It consists of
several dangerous curves with a mountain
vertical slope on one side that is over 25 m
high, and ravines on the other side. The
roadway is around 6 m wide with enlarge-
ments at the curves and viewpoints. In
recent years the road has deteriorated due
to stormwater drain paths, causing insta-
bility and settlement on the road edges.
This in turn led to bulging of the masonry
retaining walls due to slip planes. The
condition of the road had worsened
severely along a 1.2 km stretch.

An alternative and cost-effective
protection system was required along the
road. The protection system needed to
stabilise the problematic slope actively
and permanently, while taking into
account the challenging site conditions. The slope prior to stabilisation
The site conditions include an almost
vertically unstable slope, very limited
accessibility, challenging geological condi
tions, intense rainy seasons, and severe
installation time constraints.

After considering various options,
Geobrugg’'s TECCO® nailed flexible facing
system was selected for its ability to meet
the challenging site conditions while
blending with nature. The TECCO G65/3
and TECCO G45/2 high-tensile steel wire
mesh was attached at the top of the slope,
2 m behind the crest, rolled down the
slope, and pre-tensioned via spike plates
and soil nails onto the slope.

PROJECT AND GEOLOGY
The geological composition of the area
consists of weathered rocks, and the
climate is characterised by frequent and
heavy rainfall, which increases signifi-
cantly during the rainy season. The slope
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The installed anchored slope stabilisation syste

measures 1 200 m in length, with a height dimensioning concept comprises two necessary to have a certain value of tensile
of up to 25 m. The angle of inclination of  basic investigations and proofs that must strength to hold back a bigger volume
the slope increases from 45° at the base to be fulfilled: of material, together with a deformation
85° at the top. The project covered a total 1. Investigation of superficial slope which should be as small as possible so
area of 30 000 parallel instabilities that no erosion problems can occur. The

2. Investigations of local instabilities load distribution by a local impact is much
DESIGNING FLEXIBLE FACING between the single nails. more favourable with rhomboidal meshes

SLOPE STABILISATION SY STENSble slope stabilisation systems made such as those that Geobrugg supplies.

Designing a nailed flexible facing slope of steel wire meshes in combination with

stabilisation system is based on the a soil nailing system are now widely used FLEXIBLE FACING WITH

partial safety concept (Eurocode 7). The  to secure loose ground and rock slopes. HIGH TENSILE STEEL WIRE MESH
nailing is adapted to the static require- These systems have proven to be very In the standard layout, the key feature of

ments based on the investigations of the  effective if applied correctly. For slope flexible facing is the high-tensile steel wire

overall slope stability considerations. The stabilisation using flexible facings, it is mesh. Every wire has a minimal tensile

strength of 1'770 N/mrhand a zinc-
aluminium coating for corrosion protection.

RECOMMENDATION The diamond-shaped high-tensile steel wire
Investors, designers and contractors should look at test results of ptedudetail meshes of the TECCO G65/3 measure 83
to ensure that they are getting the right products with the expected peréorce for mm x 143 mm and are produced by single
the job in hand. To avoid failures in installations and liability riskss important twisting. The resulting mesh achieves a

to ensure that the parameters in the Declaration of Performance (DoP) mydean tensile strength of 150 kN/m.

Technical Assessment (ETA) are in accordance with the correspondisgdef the Special diamond-shaped spike plates
project. Standardisation exists for rockfall, debris flow, shallavd$ides and slope matching the geometry of the high-tensile
stabilisation. steel wire mesh serve to fix and tension

the nails. For the nails, conventional
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Here’s a big reason how we set standards.

Etanorm is a classic which we have improved continuously over the years. The standardised water
pump most widely used in the world is the centerpiece of many plants and has been sold millions of
times.

Energy efficiency is becoming more and more important around the world — and companies take it
on board on an ever wider scale. With Etanorm, we offer our customers a high-efficiency pump
suitable for a wide variety of applications.
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Figure 2 Construction of the IPC4A crusher pocket excavation at Sentinel Mine

Figure 3 Installation of rock anchors in the IPC4A crusher pocket

Figure 4 Application of shotcrete in the IPC4A crusher pocket

layered and continuous sheets that dip
shallowly towards north-northwest, and
strike east-west. The lateral extent of the
unit is approximately 0.8 km along dip
and 11 km along strike (Grast al, 2015).
Both hanging wall (MPHB) and foot
wall (MPH) rock units are schists that

26

display similar petrographic character-
istics. The rocks of the hanging wall are
carbonaceous kyanite metapelites that
are foliated, finely layered, and display a
local gneissic texture. The footwall rocks
are classified as pelitic sediments that
were recrystalised as a result of regional

Figure 5 Crushing and conveying
infrastructure installed in the
IPC4A crusher pocket

metamorphism following a strong stress
regime (XSTRACT, 2015). Overburden
and regolith are generally 5 m thick, with
in-situ laterite and saprolite layers at the
surface (Graget al, 2015). A generalised
stratigraphic column of the geology at
Enterprise and Sentinel Mine is presented
in Figure 6.

GEOTECHNICAL SETTING OF THE

Local geology and structural setting
A 3D geological model of the IPC2B area is
presented in Figure 7 which shows that the
IPC2B crusher pocket will be excavated in
the unweathered MPHB unit. The slopes
above the service access road will similarly
be excavated in MPHB, as well as in the
unweathered MPH and MSC units.

Two detachment faults (Detl and Det2)
have also been mapped in this area, and it
is anticipated that these faults will intersect
the crusher pocket walls and slopes above
the service road (see Figure 8) at an angle
between 20° and 22°. As such, multi-bench
instabilities associated with these faults are
unlikely. However, small-scale wedges and
instability of key blocks can be expected
locally along the intersection of these faults
with bench faces.

Structural fabric

EasyMineXR Desktop is a 3D photogram
metric program developed by SRK’s
Vancouver office. This program facilitates
the capture of structural orientation data
from excavated rock faces through user-
friendly drawing and measuring tools.
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0 Kakontwe limestone (up to 120 m thick)
Interlayered limestone, silty limestone and black shales.
1 Grand conglomerate (~100-120 m thick)
00 Interlayered diamictites and siltstones (sparse pebble to boidddrdasts in a typically carbonaceous matrix).
Upper Mwashya subgroup(~20 m thick)
Local occurrances as clean dolomite, other places absent.
200
300
Mixed Mwashya subgroup(~450 m thick)
Highly heterogeneous, displaying relatively rapid local facegeh
400 Composed dominantly of carbonate-bearing siltstones with lesstarslis carbonates and shales.
Kalumbila phyllite (0—~150 m thick)
500 Sentinel host rock (structurally thickened at Sentinel Mine).
600
Upper Roan Group(~200 m thick)
700 Carbonate rich sequence that likely correspondends to the Upper RoarZemtiian Copperbelt.
800 Fluidized breccia and gabbro
Enterprise Mine
900 ) )
Hematite and magnesium
alteration
Lower Roan Group(~400 m thick)

1000 This sequence is dominated by quartz-muscovite-talc rock (probaplyrigic siltsones that have undergone magnesian
alteration). Locally the sequence contains basal conglomeraleggrp to more quartz-rich rocks, and then more
micaceous + talc bearing rocks that are generally hematitic.

1100
Common gaboro intrusives

1200
Biotite—Quartz—Kyanite—Schist (~120 m thick)

1300
Basement

Figure 6 Generalised stratigraphic column from the Trident Project (modi after Grayet al 2015)

MSC
MPH
IPC2B Pocket Detl
Service MPHB
Road
Det2
Figure 7 Local geology in the IPC2B area Figure 8 Location of detachment faults in the IPC2B area
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EasyMine was used to digitise structural Figure 10. Note that this structural data
fabric in two benches located approximately only pertains to the MPHB and MPH
150 m to 200 m due east of the planned domains, and not the overlying MSC
IPC2B crusher pocket position (see Figure 9). domain, with structural data for the MSC
A stereographic projection of the domain obtained from the geotechnical
digitised structural fabric from the and structural logging of oriented drill

photogrammetric analysis is presented in  cores from three boreholes.

Figure 9 Structural fabric digitised in benches due east of the planned IPC2Btiposi
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Figure 10 Stereographic projection of MPHB and MPH structural data
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Figure 11 Layout of the IPC2B area and associated slope elements
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DESIGN REVIEW OF THE
IPC2B CRUSHER POCKET AND
V CUT BELTWAY SLOPES

Excavation layout and geometry
The geometric design for the IPC2B
crusher pocket was as follows:

Q The eastern and western sidewalls
were 50 m long at the bench toe and
30 m at the bench crest.

Q The northern end wall was 18 m along
the bench toe and 25 m along the
bench crest.

Q The depth of the crusher pocket was
18 m.

A layout of the IPC2B area and slope ele-

ments identified is presented in Figure 11.

Slope elements 0 to 11 are concerned with

the slopes surrounding the crusher pocket

excavation and service access road, while
slope elements 12 to 20 deal with slopes of
the V-cut beltway ramp.

Kinematic stability assessment
KinApp, a kinematic stability assessment
program developed by SRK South Africa,
was used to gain an initial high-level
understanding of the most likely failure
modes associated with the various slope
elements presented in Figure 11. The
results revealed that the dominant failure
modes associated with the IPC2B geometry
and surrounding slope elements were
planar and wedge failure. As such, slope
elements 0 to 11 were selected for detailed
planar and wedge failure analysis using
Rocscience’s DIPS program, and joint sets
and joint set interactions for each of these
slopes were further evaluated through limit
equilibrium methods as set out below.

Limit equilibrium evaluation
Rocscience’s RocPlane and SWedge
programs were used to evaluate the
stability of selected IPC2B slope elements
identified from the DIPS kinematic
analyses. This was performed through

a series of probabilistic analyses, which
considered joint water pressures, seismic
loads and loads exerted by fully-loaded
trucks at the crests of the crusher pocket
walls. Considering the five-to-seven-
year design life of the crusher pocket, a
maximum probability of failure (PoF) in
the range of 1.5% to 5% (Kirsten, 1983)
was adopted as the design criterion. A
summary of the RocPlane and SWedge
results are presented in Table 1 and 2
respectively (Keyteet al, 2022).
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Table 1 Summary of the RocPlane results pertaining to critical joint sets

Static loading PoF Seismic loadin staEiﬁthi:‘g: to Plane distance
Slope Joint sets %) g POF (%) 9 give POF <5% Wedge volume (m®) | behind (cr:)est, d o
(MN/m)

2 JS2b 95.1 95.3

3 JS2 67.1 68.9 3.02 33.0 8.3
4 JS3 13.5 18.0 0.13 0.6 6.6
8 JS2b 84.2 84.2 0.404 5.0 25
10 JS1 16.4 19.8 0.16 354 9.4

Table 2 Summary of the SWedge results pertaining to critical joint sets

. ) L . Required
Slope Joint sets Static Icz;d)mg PoF Ses;n(;'czl(c:f)dmg stabilisation to Wedge volume (m?) Wedge ?ni;)th‘ U
° ° give POF <5% (MN)
0

JS1&JS2 10.5 12.9 0.21 345.4 18.7
JS1&JS4 20.3 20.6 1.75 14.5 1.8
JS2&JS3 37.4 40.4 14 26.6 6.2
JS2&JS4 5.7 12.8 1.9 1339.9 18.9
JS2b&JS5 70.6 70.6 5.6 16.3 0.5
4 JS2&JS3 45.3 44.9 2.18 1.8 4.0
JS2&JS5 57.8 69.2 [RS5 93.5 14.6
JS3&JS5 83.2 84.4 31 45.3 7.6
JS1&JS5 94.8 94.8 1.9 28.6 4.6
JS1&JS2 4.4 6.9 0.05 375.0 21.2

Table 3 Summary of lateral support required in the IPC2B crusher pocket and sodiog slopes

Cable Position
Support Ultimate Anchor Anchorage Fully Horizontal | Vertical | of top
Slope strand - ; . Pattern
type ; capacity length type grouted spacing spacing | row of
diameter
support
Installed top-down:
Top bench
3 Rows —6.00 m
3 ek 15.2mm - oeh N 2 Rows — 4.50 m Active Yes, post 5, 2m 2M  giaggered
anchors (Ix) tensioning Bottom
Bottom bench bench
3 Rows —6.00 m Tom
2 Rows —4.50 m
Installed top-down:
1 Row —12.00 m .57
3 JnS 15.2 mm 500 kN 2 Rows —10.50 m Active Ye;, ppst 15m 1m below  Staggered
anchors (2x) 5 Rows —9.00 m tensioning the crest
4 Rows — 7.50 m
5 Rows —6.00 m
Installed top-down:
3 Rows —10.50 m 2m
4 Er?cc:ors 15.(ixr;1m 250 kN 1 Row —9.00 m Active t(::ssibE?nSt 25m 3m below  Staggered
1 Row —7.50 m 9 the crest
1 Row —4.50 m
Installed top-down: om
5 0z 15.2 mm 250 kN 4 Rows - 7.50m Active Ye;, ppst 3m 3m below  Staggered
anchors (1x) 1 Row—6.00 m tensioning the crest
1 Row —4.50 m
6 Provide lateral support comprising fully-grouted, single strand balik (15.2 mm diameter, minimum of 250 kN ultimate capacity, 6 m long) on

2 m centres both ways (staggered) installed with 100 mm mesh reinforcexh(@pplied as two 50 mm linings)

0,1, 7 Provide lateral support comprising fully-grouted, single strand balik (15.2 mm diameter, minimum of 250 kN ultimate capacity, 4 m long) on
&8 2 m centres both ways (staggered) installed with 100 mm mesh reinforcexgh(dpplied as two 50 mm linings)

9,10 No support required —the 5 m wide catch berm provided is deemed adequate to ngta@yalocks and wedges that may dislodge from the
&11  bench faces

a. Rock anchors to be installed with mesh spiders at 10° below the horizontal

b. Spot bolts must be installed where required to retain key blocks and wedgesenot removed during scaling of the excavated faces

c. Additional support comprising spot bolts and mesh reinforcedrst®imust be installed locally where required to retain key blocks and
wedges at fault intersections with excavation walls

Notes
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Figure 12 Location of the sections analysed in

Lateral support design

The PoFs calculated from the RocPlane
and SWedge stability analyses aided in the
design of lateral support required for the
IPC2B crusher pocket and surrounding
slope elements. A summary thereof is
presented in Table 3 (Keytet al, 2022).

V-cut beltway slope design

The V-cut beltway slopes comprise
unweathered MPH in the lower portion of
the slope, and saprolite and saprock in the
upper portion of the slope. Given the berm
width dimensions of 22 m in the unweath
ered MPH and a shallow slope angle of 16°,
planar failures exceeding a bench scale are
not anticipated in this portion of the slope.
The focus of this slope stability analysis
was therefore on the overlying saprock

Slide2

and saprolite. Two sections were selected
in the area of the V-cut beltway slope (see

Figure 12) and analysed in Rocscience’s

Slide2 program.

A minimum FoS of 1.5 was adopted
(Priestet al, 1983) when evaluating the
stability of the slopes. The results of the
modelling were as follows (Keytet al,
2022):

Q For Section A-B, a FoS of 1.32 was
obtained for a critical slip surface in
the saprock and saprolite, on a multi-
bench scale.

Q For Section C-D, a FoS of 2.18 was
obtained for a critical slip surface in
the saprolite bench at the crest of the
slope.

The slope geometry for Section A-B was

than the design acceptance criteria. SRK
therefore recommended reducing the
slope angles in the saprolite and saprock
on either side of the V-cut by:
Q Cutting back the upper slope in sapro-
lite from the current angle of 21° to 20°
Q Cutting back the slope in saprock
below the saprolite from the current
angle of 29° to 25°.
The results of the Slide2 modelling for
the revised slope design for Section A-B
produced a FoS of 1.52, which satisfied the
acceptance criteria (see Figure 13).

CONCLUSIONS

SRK was appointed by FQM to carry out
the design of lateral support required for
the IPC2B crusher pocket and associated
slope elements, and to derive stable slope
geometries for the V-cut beltway slope.
The results indicated that 9 out of the 12
slope elements analysed required lateral
support to ensure stability of the IPC2B
excavation over the planned operating
lifespan of the crusher. Regarding the
V-cut beltway slopes, it was recommended
that slope angles in the upper portion of
the footwall slope, in the saprolite and
saprock, on either side of the V-cut be
reduced to meet the design acceptance
criteria adopted for its desigrid
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ining companies around the
M world worked strenuously to
achieve compliance for extreme
and significant structures by December
2023. By 2025 all tailings storage facilities
(TSFs) must comply with the 47 principles
defined in the GISTM standard.
TSFs have been utilised for centuries
as manmade structures designed to con-

tain tailings — crushed rock particles that
are often hydraulically deposited. Several

The publication of the Global Industry Standard for Tailings Managgeme

(GISTM) in 2020, following several

failures with catastrophigquenses

on the social and environmental surroundings, marks a milestone in the

mining industry.

of tailings behaviour, particularly its und-
rained response under shearing. Tailings
that exhibit contractive behaviour and a
brittle response could liquefy, resulting

in a complete loss of strength. In GISTM,
Principle 4 requires understanding all
possible failure modes and using an ac-
ceptable factor of safety for slope stability.

Implementing GISTM in South
African facilities has led to improvements
in remediation to meet more stringent
requirements, such as a drained factor of
safety (FoS) of 1.5 rather than 1.3. This
often results in buttressing the facility, as
rockfill is often readily available and space
restrictions are minimal.

GISTM Principle 5 addresses envi-
ronmental compliance, which is further
defined in South Africa through the waste
management framework published in the
National Environmental Management
Waste Act (59 of 2008) (NEMWA), and

deposition methods have been used based subsequent regulations.

on the site topography, typically either
an upstream, centreline, or downstream
methodology. In South Africa, the most
common method has been upstream
deposition, which is not only cost-
effective in terms of construction, but also
supported by a dry climate, low seismic
activity, and a slow rate of rise of the TSF
(the rate at which the TSF grows vertically
over one year, expressed in metres per
year). In contrast, regions like Brazil, with
high rainfall and seismic activity, have
banned upstream deposition following the
failure of the Feijao Dam.

The adoption of GISTM has necessi-

PROJECT BACKGROUND

An undisclosed tailings dam has been

constructed in several phases — in the 90s,

2000 and 2012. The tailings are classified

regulations), with a barrier system con-
sisting of a 1 mm HDPE geomembrane
over a 300 mm in-situ compacted clay
liner as the primary barrier, and a further
450 mm thick compacted clay liner below
the leakage collection system. Only
as-built drawings were available for the
extension, and no records exist regarding
design criteria and stability analysis.
Currently, this TSF is dormant, with no
active deposition taking place.

The second TSF was built in 2012,
with a barrier system comprising a pri-
mary barrier of 2 mm textured geomem-
brane over a 10 mm geosynthetic clay
liner (GCL) with a 300 mm compacted
clay liner below, and a secondary barrier
system comprising a 1.5 mm textured
HDPE geomembrane over a 300 mm
compacted clay liner. No information on
the geosynthetics is available regarding
performance and construction quality
assurance. Currently, this TSF is about
5 m high, with a design height of 10 m at
the end of its life.

The stability analysis of the second
TSF considered the textured geomem-
brane as the weakest failure plane, mod-

as waste Type A, according to R636, and a elled as a soil with a friction angle of 22°

barrier system was installed at foundation
level to limit groundwater contamination.
A geotechnical investigation, including
cone penetration testing with pore pres-
sure measurements (CPTu), informed a
stability analysis that revealed a low FoS
compared to current mine regulations.
No records are available for the
first TSF built in the 90s. An extension

tated a deeper analysis and understanding was constructed in 2000 (before waste

32

and a cohesion of 6 kPa. The design report
did not reference any testing, and it is
assumed that these values were based on
references and that shear interface testing
was not conducted.

The entire barrier system was mod-
elled in the stability analysis (with a deter-
mined thickness to allow the software to
consider the failure plane). However, the
authors believe that the weakest failure

April 2024vil Engineering



plane would actually be the GCL in con-
tact with the compacted clay.

It should also be noted that the
compacted clay is sourced from residual
soil present in the area, well known for its
high plasticity index (more than 30) and
low shear resistance.

Original stability

Only as-built drawings were available for
the extension of the TSF, and no design
report was found. For the second TSF a
design report was available, where sta-
bility was calculated using both FoS and
probability of failure. However, no refer-
ences or testing were provided regarding
the range of values for the strength
parameters used in the probabilistic
analysis. This aspect is therefore excluded
from the discussion.

The stability analysis was performed
using a block failure mechanism over the
various shear interfaces, with the lowest
FoS recorded as 1.31 in static drained
conditions. No stability analyses were
conducted in undrained peak or und-
rained residual conditions.

Further geotechnical testing
With the publication of mine-owned
standards for tailings management, which

Civil EngineeriAgril 2024

align with internationally-recognised
standards, a stringent FoS was adopted
for the TSFs. This required compliance
not only in static drained conditions
but also in undrained peak and residual
conditions, including post-liquefaction
scenarios (complete loss of strength).
To develop the analysis, a further

Figure 1 Existing toe wall

The buttress design considers the current
elevation for one TSF and a final elevation
(5 m higher than current) for the new one.
The tailings are classified as Type 1
waste, requiring a Class A barrier system.
In contrast, the buttress material is clas-
sified as Type 3 waste, requiring a Class
C barrier system according to Regulation

geotechnical investigation was conducted, 636. The outer slope of the buttress was
including seismic cone penetration testing set at 1V:2.5H with a top berm width of

(SCPTu) and laboratory testing. This
provided a thorough evaluation of the
material strength. It is important to note
that while the failure is expected within

9.5 m for the dormant TSF and 1V:1.5H
for the active one, as the buttress height is
limited by the current TSF.

the barrier system, no testing of the shear Barrier design

interface liner was conducted in the
previous stability analysis.
The outcome of the analysis revealed

The current barrier system beneath both
TSFs is deemed to be working, based on
the groundwater monitoring around the

an unsatisfactory FoS, necessitating reme- site and the leakage measured below the

diation measures.

barrier system. The new barrier design
was developed with the main principle of

REMEDIATION MEASUREMENTeBping the waste streams independent

Design criteria

The low factor of safety revealed by the
investigation prompted the mine to
request the design of a buttress as the
most cost-effective solution. The material
for the buttress was readily available on
site, and there are no space limitations
around the TSF to increase its footprint.

from each other, as adopting a Class A
barrier system throughout would incur
considerable costs due to the buttress
footprint.

The presence of an existing toe wall,
as shown in Figure 1, was considered the
boundary between the Type 1 waste from
the TSF and the Type 3 waste from the
buttress.
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Non-woven protection geotextile
2 mm double textured HDPE liner
Geocomposite drain
2.0 mm HDPE smooth liner
Geocomposite drain
Existing silt 300 mm — 400 mm — 1le-7 m/s
Existing HDPE

Existing CCL — 200 mm

Figure 2 Class A barrier system using existing barrier as secondary barrier

Non-woven protection geotextile
2 mm double textured HDPE liner
GCL

Figure 3 Class C barrier system under the buttress

Due to the lack of information on the
existing barrier performance (no record
of MQC/MQA available for durability)

due to the low FoS, it was decided to use
the existing barrier system as a secondary
barrier, with a new primary barrier

and the sensitive nature of the site, where brought over (see Figure 2).

excavation to extract geomembrane from
the bottom of the TSF was not feasible

Figure 4 Test pad under construction to monitor

damage and strain in the geomembrane

34

A double HDPE geomembrane was
preferred over a compacted clay, as the

limited space would have damaged the
existing liner and the compaction would
have been challenging, if not inadequate.
Furthermore, swell testing RMD calcula-
tions (as per Benson and Meer, 2009) to
determine chemical compatibility with
the waste stream showed the presence
of divalent cations (Mg and Ca) would
have compromised the reaction of the
montmorillonite of the GCL, resulting in
a higher permeability.

From a hydraulic design perspective,
a seepage analysis was conducted in the
dormant TSF considering a worst-case
scenario of phreatic surface, plus a 1:50
year one-day storm applied to calculate
the runoff. The toe wall was deemed suffi-
ciently high to contain the flow (500 mm).

As the Type 1 waste seepage was
contained upstream of the toe wall of the
existing TSF, only the buttress material
was considered in the barrier system,
requiring a Class C barrier system for
Type 3 waste. The Class C barrier, being
a single composite barrier, is achieved by
extending the top HDPE geomembrane
from the Class A barrier over the toe wall,
with an underlying GCL. Given that the
GCL did not perform as expected due to
the chemical compatibility issues, the geo-
membrane thickness was increased from
1.5 mm to 2 mm, as illustrated in Figure 3.
The choice of using the GCL rather than
a double HDPE geomembrane was for
stability, as a double geomembrane with
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Figure 6 Shear interface function between GCL and residual soil

a drainage layer in between would have
resulted in a much lower shear interface
angle, resulting in a wider footprint for
the buttress.

A protection geotextile has been speci-
fied to prevent damage by the buttress
material (D, 24 mm), with a unit weight
of 1 500 g/m in polyester continuous fila
ment. According to Hornsey (2013), this
compares to a 2 200 g/hpolypropylene
geotextile.

Furthermore, a test pad has been
constructed to check both damage to
the liner as well as any strain in the
geomembrane, as illustrated in Figure 4.
Results from the testing confirmed that
the maximum strain in the geomem
brane, with a load of 500 kPa (full height
of the buttress), results in a strain of 1.5%

Civil EngineeriAgril 2024

calculated using the Tognoet al (2009)
method, as illustrated in Figure 5. This
is below the value of 3% for which geo
membrane would exhibit stress cracking
potentials.

Shear interface testing

for the previous phases. A literature value
was therefore used for the shear interface
for both the dormant and active dams, as
different barrier systems were used. For

the buttress, the dominant shear interface
is between the residual soil and the GCL.

Testing in accordance with ASTM
D5321 showed a ductile failure. As a
result, the shear resistance at 10 mm dis-
placement was considered and the shear
stress function in Figure 6 was considered,
with the cautious assumption of a 0 kPa
adhesion.

The shear interface value below the
existing TSF considered a Mohr-Coulomb
failure criterion with a literature value
based on the existing information. Table 1
provides the values used in the stability
analysis and the shear interface consid-
ered for peak and residual conditions.

Permeability of in-situ materials
As mentioned above, the GCL has been
deemed to not meet the requirement for

a Class C barrier system due to chemical
compatibility issues. As such, the perme
ability of the underlying in-situ material

is of critical importance in the design of
the Class C barrier system. Currently, the
GCL is undergoing permeability testing

at Civilab, as per ASTM D5887-09. This
required independent cylinders to run the
leachate through the triaxial cell in order
to avoid contamination of the system. As
part of the MQA, double ring infiltrometer
tests were conducted on each section of the
TSF to determine the saturated hydraulic
conductivity of the subgrade. The tests
were conducted on various sections of the
TSFs as the site contained a blend of in-situ
materials, mainly residual norite — black
turf and hillwash, containing traces of G5
material.

Double ring in Itrometer tests
The double ring infiltrometer test method
is an adaption of Parr and Bertrand (1960),

The presence of a barrier system generally widely used to determine the infiltration

implies that the weakest failure plane is
a function of the weakest shear interface
within the barrier system. As mentioned

rate of soils, which further enables the
designer to calculate the permeability of
the in-situ material. The permeability of

above, no test results were made available different soil types is classified in Table 2.

Table 1 Shear interface de ned for stability analysis

Dormant Smooth HDPE / residual clay 11/6
Active GCL / clay 21/16 5/0
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Table 2 Permeability for di erent soil types

Permeability

Highly impermeable
Impermeable

Lowly (poorly) permeable
Permeable

Highly permeable

The double ring infiltrometer test
consists of two concentric metal rings,
as shown in Figure 7, which are driven
about 5 cm into the soil with a wooden
piece and rubber hammer. Although mea-
surements are only read from the inner
cylinder by means of a measuring tape, as
shown in Figure 8, it is still necessary to
fill the outer cylinder to add a confining
pressure to the inner cylinder and to
ensure that the infiltration is downwards
into the soil and not lateral.

Measurements were taken once the
soil was fully saturated after a 24-hour
period and recorded in intervals of 10 to
360 minutes until a steady state of perme-
ability was reached.

Testing challenges

The following challenges were encoun

tered when conducting the double ring

infiltrometer tests, making it difficult to

take accurate readings:

Q Inclement weather conditions — exces
sive wind, heat and rain

Q Overnight thunderstorms during a
24-hour test run
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Approx. range of saturated

hydraulic conductivity (m s %)

< 1010

From 1@ to 10%°

From 1 to 108

From 16*to 16-°

> 104

Clays with low and medium plasticity, clays with high and extremely hgiitipja

Gravel loams, gravel clays and sandy clays, loams with low and mediuityplastic
Sandy loams, loamy sands and clayey sands, loamy gravels and clayey gravels

Sands and gravels, containing ne-grained fraction (5% to 15%)

Sands and gravels without or with very low ne-grained fraction (<5%)

From the CPT investigation and
triaxial testing, strength ratios in

Stability analysis
The stability analysis was updated con-
sidering a shear interface test conducted

peak and residual conditions Wer@etween the shear-stress function rather

obtained using the Robertson
method. Additionally, the

than Mohr-Coulomb in order to align
with the results and identify the lowest
shear resistance in the barrier system.

diSSipation of the CPT high"ghtedFrom the CPT investigation and triaxial

a pore pressure regime with a
gradient of 5 kPa/m, although
it was considered hydrostatic to
accommodate future operations.

Q Vibration of construction equipment
due to ongoing earthworks.
Given the above factors, the tests were re
done until stable conditions were achieved.
The permeability for both the hillwash and
residual norite were analysed based on the
known Philips’ infiltration equations and
were found to be in the order of ¥ao 108
m stwhich classifies as “lowly permeable”
and meets the design criteria for the suitable
subgrade conditions. A graphical presenta
tion of the analysis is shown in Figure 9.

testing, strength ratios in peak and re-
sidual conditions were obtained using the
Robertson method. Additionally, the dissi
pation of the CPT highlighted a pore pres-
sure regime with a gradient of 5 kPa/m,
although it was considered hydrostatic to
accommodate future operations.

The buttress was designed to meet
static drained, undrained peak and re-
sidual factors of safety. It is worth noting
that this facility was originally designed
for static drained FoS of 1.3, whereas
the static drained requirement is 1.5.
However, the controlling FoS is residual,
with a target FoS of 1.1. Figure 10 illus-
trates a typical stability using RocScience
Slide, where the failure is through the
barrier system as expected, and different
shear interface functions were used.

Figure 7 Double ring cylinders
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CONCLUSIONS

The surveillance and monitoring of tail-
ings dams have significantly increased

in the past 15 years due to recent failures
and the introduction of GISTM and
related standards.

Under these new conditions, existing
TSFs are often deemed non-compliant
with the current stability requirements,
necessitating improvements that often
involve the construction of buttresses.
However, if the tailings are classified
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Figure 9 Cumulative in ltration and in Itration rates
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Figure 8 Tape measure on inner cylinder

as waste, the inclusion of a barrier
system can significantly impact stability,
and this aspect might not have been
carefully considered during the original
design.

The stability of the TSF is primarily
dictated by the shear interface of
the barrier system, whether on the
geomembrane or the clay. Innovative
software technology allows for the
definition of point-to-point shear
interfaces as well as the shear resistance
over stress, which is crucial for
accounting for multi-layered systems
or brittle responses (ductile responses
would be more conservative).

Additional testing and pretreatment
measures, in line with strict construction
quality assurance, are essential for
scrutinising the compatibility of the
lining and in-situ materials in the
barrier system. Implementing the
barrier system to tie in with existing
infrastructure is the most challenging
part, as any excavation (usually not
allowed) must be carefully executed,
and construction must consider existing
drainage, delivery lines, and on-site
operations, which cannot be damaged
or halted. O
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. Unit Weight Cohesion| Phi| Shear/Normal Vertical
il W || @l (kN/m3) SN 7 (kPa) | (® Function Stress Ratio|
Tailings (Silt) 16.4 Mohr-Coulombj 0 30
Starter Wall 16 Mohr-Coulombj 10 27
Hillwash 16 Mohr-Coulomb [ 30
Geomembrane 9 Mohr-Coulomb 0 10
Peak
Tailings (Clay) 16.4 Mohr-Coulombj 0 28
Buttress 20 Mohr-Coulomby [ 36
GCL/Residual 6 Shear/Normal GCL/ hillwash
Norite (peak) Function peak
Tailings 164 Vertical Stresg
Undrained Peak| i Ratio

Figure 10 Typical stability result for static undrained peak condition (note thieedent barrier system con guration)
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engineering registration lav

In a 12 March 2024 judgment of the full bench of the North-West

Pieter Walter:

Division of the High Court in Mahikeng, Barnard Incorporated Attprneys Senior Assoc

) L . Barnard Incorporated At
representing AECOM SA, successfully contested a significanhpositio pieter@barnardinc.
regarding the interpretation of certain portions of the Engineering
Profession Act (46 of 2000). AECOM SA and sets a precedent for how

the Engineering Profession Act is applied
The case spotlighted the interpreta-  behind the registration requirements set  to engineering firms versus individual
tion of who is required to register forth in Sections 18 and 19 of the Act. engineers. By firmly establishing that
under the Act, addressing a special After a thorough review, the Court the Act’s registration requirements apply
plea raised by the respondents that erro-  concluded that the Act’s language and solely to natural persons, the Court
neously demanded AECOM SA, be cited provisions target natural persons—those rectified a critical misapplication and
as an engineering firm in the pleadings.  capable of achieving the required profes interpretation of the Act.
The crux of the appeal revolved sional qualifications and titles. This This ruling not only vindicates
around the legal interpretation of a interpretation clarifies that firms, as AECOM SA'’s legal stance but also
‘registered person’ under the Engineering juristic persons, fall outside the scope of  provides much-needed clarity for the en-
Profession Act. The Act delineates spe-  the Act’s registration mandate. The ruling gineering sector in South Africa. It reaf-
cific categories of individuals who must underscores a crucial legal clarification,  firms the legislative framework’s intention
register to practice engineering in South  ensuring that engineering firms like and safeguards the legal interpretation
Africa. Importantly, the Act’'s framework ~ AECOM SA and its representatives and  of professional registration within the
is designed to assess and recognise the  employees who are qualified as engineers engineering community. The judgment is

qualifications of natural persons, not are correctly cited in relation to profes a testament to the importance of precise
corporations or firms. This distinction sional registration laws. legal interpretation and its implications
became the focal point of the appeal, with The Court’s decision to uphold the for both individuals and firms operating
the Court examining the legislative intent appeal marks a significant victory for within regulated professionsd
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Bauer’s innovative cutter te

Since the mid-1980s, hardly any other technology has changed speaialifttion engineering as markedly as
the development of diaphragm wall equipment. One milestone in this gsogas the introduction of the first
Bauer trench cutter 40 years ago in 1984.

has repeatedly gone beyond the limits of what was

previously feasible, and that is far from over,” says
Leonhard Weixler, Head of the Diaphragm Wall Equipment divi-
sion at BAUER Maschinen GmbH.

In the following years, Bauer’s cutter technology advanced
in great strides. The first Bauer cutters were sold to Japan and
Turkey. In collaboration with a French partner, the manoeuvrable
City-Cutter MBC 30 was created for work in tight spaces and
with working heights of just 5 m.

New applications were later opened up at the end of the
1990s with the introduction of the low headroom machine to
the market. In 2014, the CBC 40 Silent Cutter ushered in a new
generation of equipment for projects in urban environments. In
summer 2019, an impressive depth record was set by a BAUER
BC 50 cutter on an MC 28 duty-cycle crane. During a mining
project in Canada, cutter excavation was carried out for the first
time up to a depth of 251.4 m.

“In addition to special applications, our cutters have become
established as reliable standard equipment in specialist founda
tion engineering, for example in the construction of diaphragm
walls that can serve as retaining structures, for cut-off wall con-
struction or as a foundation element,” notes Weixler. Today, Bauer
cutters also play an important role in soil mixing techniques such
as cutter soil mixing.

(44 T his marked the start of a true success story, which

LATEST DEVELOPMENTS
In recent years, however, the orientation for new developments and
enhancements in Bauer cutter technology has been provided not
only by customer requirements, but also by two major trends. “The
topics of urbanisation and sustainability are becoming incredging
important. They require proactive solutions,” continues Weixler.
As aresult, Bauer presented a groundbreaking innovation in - The new BCS 185 cutter system can
2022 that opens up entirely new applications for the future of cut trenches up to a depth of 90 m
diaphragm wall construction: the electrically powered BAUER
Cube System. This was developed precisely in the dimensions of‘®@ur new BCS 185 is the perfect choice for anyone who doesn’t
container. It can be easily used in tunnels with a diameter of just require multi-functionality but needs equipment that is specially
3 m x 3 m, a major advantage for cutter projects in densely popu- optimised for trench cutting. And the feedback from our cus-
lated large cities, for example. The impact of construction sites  tomers is excellent,” says Weixler. This latest model of BAUER
on traffic, businesses, and residents (in particular) are minimisedCutter Systems (BCS) can cut trenches up to a depth of 90 m.
even during daytime use. All in all, the BAUER Cube System setsin addition, the special design of the BCS systems combines
new standards when it comes to sustainability. proven technology with a vast variety of other useful features
Finally, Bauer presented its new BCS 185 cutter system in as well as the necessary modularity for today’s ever stricter
2023, and the system has really struck a chord with customers. transport requirements
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Forty years of modern tol

24 June 2024 will mark the™@nniversary of the opening to traffic of the first ‘modern’ toll road in Sivicti, A
the Tsitsikamma toll road. This article briefly describes the ewveotsding the introduction of modern
national toll roads into South Africa since 1984 and speculates on the futad tlling in the country.

PREPARING THE WAY

Dr Malcolm Mitchell Pr Eng, HFSAICE During the late 1970s, funds allocated
Retired Deputy Director-General of TrapsRAg National Transport Commission

malcolm3511@gmail.com

arging a fare for the use of a
specific portion of road is not a
ew concept. There is historical

evidence that toll facilities were used in
ancient times — before the birth of Christ.
In England toll concepts date back to the
12 century.

In South Africa toll roads were in
existence more than 200 years ago. The
earliest of these was the tolling of the road
through the Roodezand Kloof in the Cape
Colony in 1807. Among other tollgates
erected was the one in the then Colony of
Natal at the top of Berea Road, the main
entrance into Durban from inland, put in
place in 1886.

42

(NTC) to fulfil the necessary national road
programme were insufficient to meet the
traffic demands, and the future prospects
were not bright. Dr Robbie Burton, the then
Secretary to the Treasury, raised the ques
tion of whether the introduction of road
tolling might be justified in the prevailing
and likely future road financing scenario.
In response to this query, myself and two
other engineers studied toll roads in eight
different countries, particularly Italy and
France, whose primary road network was
almost entirely financed by tolling. The
conclusion was that the introduction of
toll roads in South Africa was technically
feasible and could make a significant eon
tribution to national road revenue.
However, discussions with countries
experienced in managing toll road

systems revealed that the political con-
notations would require careful consid
eration since public opinion was a potent
factor in the acceptance of road tolling.
We were advised that a suitable alterna-
tive “free route” should always be available
to the public. This requirement was
incorporated into the subsequent South
African toll road legislation. It assisted
considerably in the promotion of toll
roads among the public. Unfortunately,
decades later SANRAL had the legislation
amended to remove this requirement.
This authoritative approach was likely
the major cause of the public outcry that
later developed regarding new toll roads,
particularly in Gauteng.

Following a report to the NTC and
the then Minister of Transport, Hendrick
Schoeman, a Parliamentary Select
Committee on toll financing of roads was
appointed. The committee unanimously

South Africa’s first modern toll plaza at Tsitsikamr
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supported the road tolling concept for
national roads in the country, but empha
sised that tolling was initially to be adopted
for rural roads only, with roads in urban
areas to be considered later. The neces
sary amendment to road legislation was
made and passed in 1983. This legislation

The Mariannhill toll plaza on the N3

pass. This road through the pass had been launched bridge decks into South Africa

built 100 years earlier by Thomas Bain.
The capital loan for this project was some
R6 million at the time. Its attraction rate
for road traffic measured some four years
later was 90%. This should be seen in
the light of the generally accepted figure

included the necessity of an acceptable free worldwide of the order of 60% to 70%.

alternative route to any toll road.

Certain roads intrinsic to the then
road programme were analysed as
potential toll roads, and in 1984 the
first of these was opened to traffic. In
carrying out the analysis, and also in the
management of the toll roads, Tolplan (an
institution comprising a combination of
the consulting engineering practices KSP
and BKS) was formed. In the develop-
ment stages Tolplan was led by Dr Louis
Botha. The roads chosen as the initial
toll roads, and their implementation, are
described below.

THE EARLY TOLL ROADS
Certain much-needed sections of the
national road network had been held up
because of the insufficient funding. These
sections of road were tolled through a ‘loan
supportable by revenue’ (LSR) approach,

where the funds necessary to complete the

project were obtained through borrowing
in the financial market. The toll analysis
set the tariffs at a figure sufficient to
redeem these loans over a stated period.
This approach sustained the small South
African toll road system in its early and
most vulnerable years.

The first section of the road network
to be tolled was the Tsitsikamma toll road
on the N2. The construction embraced
three major arch bridges to span the ra-
vines on the Groot, Blou and Bobbejaans
Rivers. The improvement of the N2 was
necessary to eliminate the torturous
and low standard section of the road
that passed through the dense tangled
countryside of the existing Nature’s Valley
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While the average daily rate of traffic was
only 1 222, which is low for toll roads, the
project was developed as a pilot project.
The second toll road opened was the
20 km long Mariannhill toll road on the
N3 in the then province of Natal in March
1986. The capital market loan necessary
to complete the project was R25 million at
the time. The improvement to the N3 was
necessary to replace the notoriously dan-
gerous section of existing road between

at the time.

A notable early toll road was the
construction of the originally named Du
Toits Kloof tunnel toll road on the N1. At
its opening in March 1988 the then State
President announced that the name had
been changed to the Huguenot Tunnel toll
road. Its LSR amounted to R60 million at
the time.

Various other toll roads were developed
during the 16 years from the opening of the
Tsitsikamma toll road in 1984 to the turn of
the century; with a total of 16 toll road proj
ects. All these projects embraced the open
tolling approach and were managed as state
toll roads with the assistance of Tolplan.

The next phase in the development of toll
roads in South Africa was the concessioning

Paradise Valley and Key Ridge where very of certain sections of the national road

low design speeds prevailed. The new
road traversed some of the most difficult
terrain ever encountered in road building
in South Africa and was only made fea-
sible by the introduction of incrementally

The Huguenot toll tunnel under construction

network to private sector companies.

PUBLIC CONSULTATION
As mentioned previously, the political
dimension of road tolling was equally as
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The Tugela plaza on the N3

important as the technical dimension.
Good public communication was of vital
importance if tolling of roads was to be
successfully implemented. With this

in mind, a public relations consultancy
headed by Jan Marais, the founder of
Trust Bank, was appointed to assist in the
promotion of toll roads in South Africa
during the early stages.

A great number of public meetings
were held at various locations throughout
the country to explain the concept and
the reason for tolling certain national
road sections. Lively debates took place
and in general the projects were sold
on the premise that within the then
financial climate, “we either had toll roads
or no roads”. Another point strongly
emphasised was that good roads were of
benefit to the economy and that part of
the burden of providing these roads would
be shifted to future users rather than the
current members of the populace paying
for roads which would be of benefit to
users in the future as well. Working with
the road-using public instead of against
them is of prime importance.

COMMERCIALISATION:

AN INNOVATIVE APPROACH
It is generally held that there are four
administrative stages in the provision of a
country’s road network, each increasingly
remote from direct state management.
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The third stage is the commercialisation
of certain roads in the network, generally
through concessioning.

From the mid-1960s up to the mid-
1980s, the involvement of the private
sector in the South Africa roads field was
through design by consulting engineers
and construction by private sector
contractors. Prior to that most roads were
designed and built in-house by teams
from the road authorities.

The commercialisation process in
South Africa started in 1985 when the
economy was experiencing a downturn
and road contractors were having dif-
ficulties in obtaining sufficient work.

The department was approached by
consortia comprising major construction
companies with the proposal of being
awarded concessions to finance, design,
construct and maintain sections of some
major national roads and to collect tolls to
defray the costs.

These proposals found favour within
the department; however in September
1988 two of the then three Houses of
Parliament rejected the enabling legisla-
tion. The reasons for this related mainly
to political considerations as well as
opposition by commuters from a suburb
south of Johannesburg who would have
been required to pay a relatively low
daily toll charge to reach their place of
employment.

During 1990 the department re-
opened the debate on the privatisation
of national roads and invited tenders for
a build, operate and transfer project for
a section of national road for a period
of 30 years. This time the setting was a
rural one, part of the N1 between what
was then called Middelfontein and
Pietersburg. In January 1995 the work was
allocated to the successful tenderer for a
period of 285 months.

Also in 1995, the Cabinet approved
the concessioning of sections of national
roads to private sector consortia of
banks and construction companies. Very
complex and detailed concession agree
ments were drawn up, and legislation was
amended in 1996 to permit the award of
concessions to three consortia. After a
detailed awarding process, these consortia
were granted separate concessions of
504 km on the N4 between Gauteng and
the Maputo, 415 km on the N3 between
Cedara and Johannesburg, and 380 km
on the N1/N4 route between Pretoria via
Warmbad on to the Botswana border.
These toll concession routes have proved
to be successful and in general the opera-
tional standard of their sections of road
exceeds that of the state toll roads.

In addition to the above approach,
SANRAL, which took over the national
roads function in 1998, introduced an
unsolicited bids approach to encourage

April 2024vil Engineering



private sector involvement in financing
and operating national roads. However,
apart from one project through the
Eastern Cape, the approach has not been
very successful.

SANRAL also later introduced the
Gauteng Freeway Improvement Project
(GFIP) in an urban context. This has
been a very hotly debated project that
has raised the ire of almost the entire

Urban tolling has proved unpopular
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population in the area. In contrast, the
concessioning of rural roads has been
successful because of the sympathetic
approach to the public’s needs.

THE GFIP SAGA

As mentioned above, the Parliamentary
Select Committee on toll financing of
roads specifically stated that initially only
rural national roads were to be tolled,

but that the State should later consider
tolling urban roads as well. For many
years this matter was debated within the
chief directorate of national roads of the
Department of Transport where hesitancy
on the tolling of urban roads prevailed.
The feeling of the then head of the chief
directorate was that any road tolling in
metropolitan areas should be approached
in a nuanced and cautious manner. This
approach was in line with the practice in
most other countries, especially France,
a leader in the road tolling field where, at
the time of discussions with the French
road authorities, road tolling did not
occur within 50 km of Paris.

However, traffic volumes on the
national freeways in the Gauteng metro-
politan areas were growing at a rapid rate,
leading to massive congestion. SANRAL,
for financial reasons, was unable to meet
the demand for the necessary upgrades.
In the early part of the 21century, a
consortium of the two large construction
companies, LTA and Grinaker, made a
presentation to the then CEO of SANRAL
to improve and toll as a concession the
primary routes in the area. The approach
to be used was one which had been very
successful in the metro area of Toronto
in Canada.

Realising the unpopularity of
urban tolling, especially among daily
commuters, the system incorporated fast
and free-flowing tolled lanes for those
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electing to pay tolls, with slower and
more congested free lanes for those who
were not prepared to pay. This proposal
was not accepted by SANRAL — perhaps
a lost opportunity in the light of the

later debacle surrounding the eventual
upgrade of the Gauteng freeway system. It
appears that ‘cold water’ was also poured
on the project by the developers of the
Gautrain rail system, then in its gestation
period, who perhaps saw the proposal as
negatively affecting the use of the train.

By the time of the preparations for
the 2010 football world cup, traffic
on the national roads in Gauteng had
grown to such an extent that very
low service levels predominated for
most of the day. To meet this demand,
SANRAL made the decision to proceed
with a massive upgrade of the Gauteng
metropolitan area freeway system,
popularly termed the Gauteng Freeway
Improvement Project (GFIP). The
system was to be a closed tolling system
financed by tolling.

Unfortunately, the system, once
opened and in use, raised the ire of the
public, led by the Organisation Undoing
Tax Abuse (OUTA). OUTA led a massive
public outcry against the GFIP system
as it then operated, and much has been
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written and mentioned in the public
media on the protests. However, the
protest action effectively put paid to the
much-needed expansion of the national
road network in Gauteng. This will indis-
putably lead to massive traffic congestion
developing once again in the future.

THE FUTURE FOR TOLL ROADS
IN SOUTH AFRICA

Given the strong likelihood that the
generation of funds for roads through

De Hoek toll plaze

to handle the demand. Innovative and
perceptive thinking that is at the same
time practicable will be needed. Does our
government have the ability to handle this
pressing problem?

CONCLUSION

This very brief summary of the first

forty years of modern toll roads in South
Africa has highlighted certain impera
tives which need to be taken into account
in the future development of the tolling

levies on fuel are likely to become severely approach to road financing. Tolling has

reduced, if not disappearing completely,
in the near future, some other form of
income generation for roads is impera-
tive. There are various alternatives, but

it is likely that user charges such as road
tolling will substantially increase in usage
for the higher order roads. Additionally, it
is likely that the administrative structure
for such an approach will be through
concessioning.

In South Africa at least, the quality
and operation of roads provided by the
existing concessionaires far exceeds that
of state toll roads. Furthermore, decades
of neglect by the rail authorities and
their inability to handle “just in time”
logistics will increase the burden on the
road network which will be hard pressed

enabled much-needed sections of the
national road network to be constructed
at an earlier stage than they would have
been without tolling, thus generating
significant financial and road safety ben
efits to the country. However, experience,
particularly with the GFIP, has shown
that public consultation and acceptance
of the tolling concept is of primary
importance. Road authorities should-ac
cept that they work for the overall good of
the public and not be dictatorial in their
approach. Given the change in technology
for motor vehicles (electric, hybrid and
more fuel-efficient vehicles) it is likely that
some form of user pays principle needs to
be introduced to fund the more heavily
trafficked roads into the futured
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OPINION

a document that needs to
our real socio-economic di

With a 2023 GINI coefficient of 0.63, South Africa remains the most

Vishaal Lutchman Pr Eng, F

unequal nation globally. This metric serves as a persistent reminder of ~ Vice President | ¢
Managing Director: Transpo
one of the real issues we face as a nation. Regrettably, our democratic vishaal.lutchman@zute
institutions have yet to make substantial strides in addressingstlas is
of inequality. to address past and current needs, have
the potential to advance our objective of
uth Africa’s Constitution a€ and others, may wish that divisions mitigating inequality.
Snowledges the past injustices that remain.
ave made a significant contribu Broadly, we seem to be working PROCUREMENT:
tion to the phenomenon of inequality against ourselves with no end in sight. PURPOSE AND ACHIEVABILITY
we face today. However, the country’s The behaviours of some leaders are There are two broad concepts worth
current economic trajectory suggests guestionable, and regulations, such as exploring, namely the purpose of procure-
that the intended healing of past injustice the Public Procurement Bill which is ment and the ability to use such regula-

may be undone, as many actors, political currently under revision, if constructed tions for the public and private sectors to



work effectively in growing a sustainable
economy for all — as mentioned in the
preamble to our Constitution. Literature
reveals many objectives for procure

ment that, when broadly summarised,
include concepts of fairness, competition,
transparency, value for money, quality and
application of standards for the purchase,
construction, operation, maintenance,

and disposal of assets.

To achieve these objectives, the
requester needs to know the product or
service required, and its location, quan-
tity, timing, and price. This simplification
aims to articulate these often-overlooked
objectives more clearly. Unfortunately, the
latest revision of the Public Procurement
Bill does not seem to address the com-
plexity of designing a system to achieve
these objectives.

Simply put, balancing these objectives
with efficiency, professionalism, and
integrity could greatly enhance public-
private collaboration for the benefit
of both parties. However, the allure of
money entices some to act in an opposite
manner to such an extent that we have
defined new terms like “state capture” and
“systemic or institutionalised corruption”.
These terms highlight the significant
failures in procurement implementation,
which, in turn, hinder our ability to ef-
fectively address inequality.

The consequence of this is dire and
laid bare by our socio-economic key
performance indicators. In addition, when
we consider new regulations or regula-
tory amendments, we should identify
the gaps — what is not working, what is
best for now, and the future based on the

are not granular enough, they will not ef-
fectively achieve procurement objectives,
perpetuating the status quo. The remedy
will remain in the guidelines and not in
the regulations, and details will remain
unclear.

As much as | may simplify this assess-
ment, we have numerous research reports,
academic articles, and findings from
the Zondo Commission that all point
to the complex nature of South Africa’s
regulatory framework as a primary cause
of dysfunction in public procurement.
Currently, there are more than 100 pieces
of legislation plus a wide array of regula-
tions, instruction notes, practice notes,
policies, circulars, and guidelines aimed
at regulating public procurement. Despite
this complexity, we seem to deviate from
embracing complexity and instead abuse
existing procurement regulations and
guidelines.

Furthermore, the emphasis on
government intervention and preferential
treatment of specific demographic
groups contradicts the principle of non-
racialism, undermines market principles,
and hinders the development of a truly
competitive business environment. While
| believe that achieving equitable redress
requires prioritising focus groups, |
disagree with the Harvard Growth Hub'’s
recent assertion that preferential procure
ment is a primary cause of the collapse of
state capacity. As much as redress is an
essential objective for South Africa, | do
agree that officials have failed to imple
ment it effectively without fear or favour,
instead choosing to subvert this objective
over time to the detriment of exposed or

objectives we want to achieve. Regulations vulnerable groups.

should explicitly reference these objectives
and incorporate them into their clauses.

It is on this premise that | argue the con-
struction of the Public Procurement Bill.

The primary purpose of the Bill should
be to integrate existing legislation into
a single piece of national legislation that
regulates public procurement, including
preferential procurement. Unfortunately,

PROBLEMS WITH THE PUBLIGhis does not appear to be the case. The

PROCUREMENT BILL
It is my opinion that the current iteration
of the Public Procurement Bill [B 18-
2023], if passed into law, will not address
the existing dysfunction within South
Africa’s public procurement system,
which is a key objective of the proposed
legislation.

My main assertion is that the regula-
tions are too high level, and much of
the regulations may not segue into the
guidelines. Furthermore, if the regulations
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significance of preferential procurement
is to assist our country with redress, fos-
tering an environment for new business
growth and economic inclusion, among
other benefits. This Bill is intended to give
effect to the entirety of section 217 of the
Constitution and its introduction repre
sents what is probably the most significant
development in public procurement
regulation in South Africa.

I mention this because we can no
longer assume that state regulations will

be effectively implemented. If we reflect
on the past performance of South Africa’s
public procurement, it is clear that
preferential procurement has not always
produced the desired effects, despite some
significant gains. Some of the missed
objectives include the failure to develop
rural economies, insufficient skills devel
opment to meet the country’s economic
needs, lack of value for money with many
transactions exceeding the appointed
value, delayed provision of infrastructure
solutions, and inadequate sustainable job
creation.

Simplifying the procurement bill's
legal framework is the most effective step
government can take towards improving
the public procurement system. An
overarching legal framework would be
welcomed as a positive step towards re-
form. The simplification of such a process
could be made easier, and transparency
achieved, by adopting digital solutions
that will ensure integrity in the procure-
ment process and the use of artificial
intelligence to assess bid quality. These
options have been available for some time
but have not been considered for adop-
tion. To some extent, when we review this
legislation, we are all aware of the issues
with the system, and it can be argued that
there appears to be concerted effort to
address real issues regarding intent, objec-
tives and outcomes.

In its current form, the Bill fails in
its primary objective because it does not
contain provisions that meaningfully
improve the public procurement system,
thus falling short of the standards in
Section 217 of the Constitution. Should
it be promulgated, we will find that
the systemic issues will remain, and
potentially worsen, because the guide
lines leave agencies with the decision
to determine preferential procurement
with no guarantee that its objectives
will be achieved. Inequality remains
relevant and should be a fundamental
driver underpinning the rationale for the
amendment to the Bill.

Instead of providing concrete rules for
implementation, the Bill grants National
Treasury, the Public Procurement Office
and organs of state significant regulatory
making powers. This could be problem-
atic, as most of the rules that must be
followed or applied will be contained in
various pieces of subordinate legislation,
leading to potential inconsistency across

April 2024vil Engineering






Is the grass really greener

Hennie Barnard Pr Eng
Principal Geotechnical Engineer
WSP Africa
hennie.barnard@wsp.com

rking for one of the world’s
largest mining consultancy
firms comes with many

advantages, including collaborating with
world-class experts globally and, for
some, the opportunity to work abroad
on complex projects for tier 1 mining
companies. For many South African
engineers, the opportunity to work in

a first world country is a career goal
and needs to be considered when the
option arises.

As a family, we had the privilege of
living in Perth, Australia for the past two
years, working, exploring and raising kids.
However, after two years we decided we
needed to end this chapter and return to
South Africa permanently. This article
is a personal reflection of what this op-
portunity meant for me as a geotechnical
engineer as well as for my family. The
opinions expressed in the article are not
intended to criticise anyone, but rather to

share our experience and lessons learned.

Cradle Mountain inTasmania, Australia

Life-changing decisions are always the hardest and they can be driven
by fear or peace. Where you live, work, and raise your kids is part of what
defines you as a person. This is one of the life-changing decisions my wife

and | had to make in the last year.

THE GREENER GRASS WE
ENJOYED DOWN UNDER
When we left Australia the goodbyes were
hard, and closing this chapter in our lives
felt like an emotional rollercoaster ride. A
fair comment that we received from some
people was that we made our decision
too soon, however, we lived 100% while
we were in Australia. We settled into our
community including the kids’ school and
our church to make the most of our time
there. We also traveled to many places
within Western Australia, from visiting
the Pinnacles and riding dunes up north,
all the way to walking on the white beach
of Lucky Bay down south and hiking the
Granite Skywalk near Albany. We also
traveled to Melbourne and took a road
trip through Tasmania, in addition to
snorkeling and biking on Rottnest Island.
Overall, we loved our season in Perth,
with recreational parks for the kids that
are funded by the government and which

are safe any time of the day. Australia
provided the opportunity for great
bonding for our family, and it was a time
to establish our unique family culture that
will stay with us for the rest of our lives.

In my view, the mining sector in
Western Australia is larger and more au-
tomated than the mines in Africa, which
gave me a preview of where the African
mining sector could be in the next 5 to 10
years. For me, the biggest advantage was
the in-person interactions with senior
mentors and client representatives. It only
takes one meeting with the right people to
change the way you see yourself and how
you handle your next conversation.

Lastly, the public transport in Perth
is very well established and covers most
of the city. The buses and trains from the
suburbs run frequently and the fares are
reasonable enough to make it an afford-
able alternative to commute to work. |
used only public transport to commute



to work, and it made a big difference in
my mental health and stress levels. | did
not realise how much driving to and from
work in traffic had contributed to my
stress levels back in South Africa, where
very limited public transport alternatives
are available.

THE GREENER GRASS IN

SOUTH AFRICA WE MISSED

From the day we arrived in Perth, the dif-

ferences were obvious, and we could un-

derstand why some people decide to live

there for the rest of their lives. However,

personally, we just could not see ourselver

doing the same. We realised that we had ~ Sunset over the portcity of -
a whole life in South Africa with lifelong | cmantein Westem Australia
friendships that we would have to sacrifice

to a large degree if we stayed.

We missed our family gatherings
and being there in person to support
our parents, siblings, and close friends.
We missed being South Africans in
South Africa, being part of the joy and
the hardships we as South Africans go
through together. We were very proud
of the Springboks when they won the
Rugby World Cup last year, but nothing
beats the opportunity to physically be in
South Africa when it happens. There were
all these little factors that some South
Africans don't even realise.

We also missed the school system
in South Africa that exposes children
to multiple team and individual sports
as well as cultural activities like chess,
choir, and ‘Voortrekkers’ that form
part of the school curriculum. | missed
working at mines in Africa, and the sense
of adventure it brings to my soul to travel
into unknown territories. One thing that  The pinnacles — limestone formations in the
I missed in society was the culture of Nambung National Park, Western Australia
resilience that we have in South Africa —
a culture of adapting to change without
anxiety and with a sense of hope that
the sun will shine again tomorrow. This
resilient culture in South Africa also
creates a platform for innovation and
problem-solving that is instilled into kids
from a young age.

We have realised that we took a few
things for granted when we lived in South
Africa, like the school system, being
stronger together, and the resilient culture
that is part of who we are.

SOME GREEN GRASS | BROUGHT BACK
This season in Perth was a great learning
experience in my personal and professional
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imagination to build these relationships
and apply the lessons learnt.

On a personal level, | came back with
a great appreciation for the good of South
Africa and a passion to make our country
a better place to work and live. The two
aspects of society | hope to influence the
most are to create safe spaces for kids
to play outdoors in nature, and to make
public transport more accessible and af
fordable as an alternative means of travel.

CLOSING REMARKS

As a result of every life-changing decision,
all of us must accept the consequences

of our decisions. When we arrived at

Wave Rock — a natural rock formation located this T-junction, we had to play out both

296 km east-southeast of Perth, Western Australia scenarios in our minds, the best we could,
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life, and there are things | would never
have learned if we didn't spend two years
living in Australia. On a professional level,
| have learnt different coaching styles that
I can apply in my career to inspire younger

to determine the price we would pay to
either stay in Australia or move back to
our home country. It was a humbling
process that forced us to dig deep into our
souls to find the most important aspects
of life that we value. Obviously, these

engineers. | have experienced the benefit of aspects will be different for other families,

being decisive and more assertive in meet
ings and can apply this in my career when
collaborating with multiple stakeholders on
projects. | also realised that we should be
proud of what we can offer, but at the same
time realise that we need to stay open to
learning from senior professionals in our
fields of expertise.

There is still a big generational gap
in South Africa in many professions,
and the only way to close this gap is to
rely on support and mentoring from
experienced engineers globally. In return,
these relationships allow us to mentor
the next generation of engineers in South
Africa. Working for global companies can
offer this collaboration opportunity for
engineers, but it takes effort, time, and

and | realised that sometimes it only takes
one small factor to swing the pendulum to
the other side.

So, is the gras®ally greener Down
Under? | would say in many respects, yes.
However, what each individual deems
important may change their ultimate de-
cision. | am glad we were brave enough to
take on this adventure and will encourage
other engineers to do the same. On the
other hand, | hope that more engineers
who have gained invaluable experience
abroad will know it is never considered
a failure to return to South Africa and
invest in mentoring younger professionals
and making a positive contribution to the
African mining sector. Let’s see if we can
start a new trend .0

Wharton Beach, hailed by many asistralia’s most beautiful beacl



Construction of the first half of the concrete access ro

Advancing Wolf Wind Farn

Work is on track for th&olf Wind Farm in the Eastern Cape, which includes a steep concrete roagtsahstr
with a slipform paver — a first for wind farm projects in South Africa.

ncor, as part of a consortium
with Murray & Roberts Group

ompany OptiPower, is respen
sible for the civils balance of plant on the
Wolf Wind Farm project being developed
by Red Rocket. Located near Jansenville,
the project will see 17 wind turbines
being constructed along the top of a long
ridge in the Klein Winterhoek Mountain
range. The project was initiated under
the fifth bid window of the Renewable
Energy Independent Power Producer
Procurement Programme (REIPPPP) and
will be capable of contributing 84 MW to
the national grid when complete.

Concor Contracts Manager and Lead
Project Manager for the consortium,
Stephan Nel, says that Concor’s scope
of work will take two years to complete.
Having begun in February 2023, the main
focus of the construction will be on foun-
dation platforms for the turbine towers.

Civil EngineeriAgril 2024

Five of the towers are for the large Vestas
V162 turbines — the largest in South
Africa, generating 6.2 MW each —and 12
are for the V163 models, which generate
4.5 MW each.

located on this fault. Geotechnical drilling
was conducted on each base site and
supplemented with standard penetration
sounding and core orientation.

By the completion of the project, over
150 000 rAof bulk earthworks will have

GEOTECHNICAL CONSIDERABHaN to fill, with almost 30 000Yout

“With the foundation bases for the V162
turbines at 22.5 m in diameter, and the
V163 foundations at 21.2 m, these are
sizeable concrete structures built to
withstand high forces,” says Nel. “Each

to stockpile for crushing. Excavating the
foundation bases will involve extensive
blasting with a combined total blasting
volume of more than 100 000%of rock. A
concrete lining is applied to the bottom of

base site is blasted, excavated and cleanedeach base excavation, and the specially de

before a geotechnical verification is con-
ducted of the in-situ design to check the
rock’s bearing capacity.”

He explains that geological and
geotechnical planning for the project
identified a thrust fault on the project site,
varying in width from 5 m to 20 m along
the length of the ridge. Care was therefore
taken to ensure that turbines were not

signed anchor cages of steel reinforcing bar
put in place — each weighing a total of 64 t
for the V163 bases and 70 t for the V162
bases. Shutters are then assembled, and
exceptionally large volumes of concrete are
poured to create the foundation base.
“Curing the concrete in structures of
this size needs careful temperature man-
agement during hydration. We achieve
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Slipform concrete was deemed the most efficient solution for the 1 100 m asa®ad

this with the use of electronic thermal
couplers to track temperature trends, and
thermal blankets to reduce temperature
differentials,” says Nel.

ROAD CONSTRUCTION

From the intersection with the R75 pro-
vincial route, Concor is also constructing
a 2 km road up onto the ridge. The con-
tractor will build another 15 km of in-
ternal road to allow access to each turbine
site. The steep gradient to reach the brow
of the hill required considerable innova-
tion in road design and construction.

“A strong, quality road is vital for getting
the large and heavy turbine componentry —
including the steel tower segments — from
the main road to each base. The maximum
gradient for this kind of transport is usually
about an 11% to 12% incline, but the-gra
dient of this hill is up to 18%,” says Nel.

The most efficient solution was to
construct a slipform concrete road over
1100 m of the distance, to deliver optimal
safety, stability and traction for the trucks
carrying equipment and materials. The
7 m wide road was completed in January
2024, allowing the project to proceed at

Construction and installation of the earthmat on the IPP substation

the required pace. The loads passing over
the road will include more than 14 0005m
of concrete for the foundation bases’
blinding and main pours, and over 1 200 t
of steel reinforcing.

“Among the road’s construction chal
lenges was to design the methodology for
the concrete paver to manage this steep
incline, as well as the concrete trucks
that would be feeding it. We also spent
considerable time on the concrete mix,
as we needed a 35 slump to prevent the
poured concrete from moving on the slope,
while still being workable for the required



The variance in rock formation is visible in the foundation excavatic

window period. Exacerbating the challenge IPP-owned substation on site. There it station. A new 89 km overhead power line
around the concrete’s performance were  will be stepped up to 132 kV before being will also be constructed between Eskom’s
the high daytime temperatures, which were exported to the national grid via a new Wolf substation and its Skilpad substation,
reaching 36°C and higher,” he explains. 13 km overhead power line connection and on to the Grassridge main transmis-
Consuming 1 600 rhof concrete from Eskom’s Kleinpoort switching sion substation near Ggeberh&l
and reinforced with anchor beams and
intermittent steel bars, the road was con ~ Looking westwards over a portion
tinuously poured to achieve an advance of ©f the Wolf Wind Farm project
200 m a day. A primary on-site batch plant,
supported by a secondary back-up plant,
produces the concrete with aggregate from
a commercial quarry in Ggeberha, over
100 km south. Next to each tower base will
be a dedicated hardstand to accommodate
the crane that will install the turbine and
tower components, with bearing capacity
of 400 kPa as per the plate load test.
“A laboratory on our site conducts
regular concrete testing, where we crush
test our cubes after 3, 7, 14, 21 and 28
days to ensure strength and consistency,”
Nel says.
To maximise the local economic
impact of the project, the consortium
engaged — through its community liaison ~ Rock cutting of the medium
officer — with municipalities, community ~ voltage collector trenches
groups and other stakeholders in the
Sundays River, Kirkwood, Moses Mabida
and Jansenville areas to agree on reeruit
ment procedures. Various project activities
were outsourced to local subcontractors
including SSMEs for completion of work in
areas including transport, fencing, security,
V-drains, base cleaning and gabions.
The wind turbine generators will be
connected through an internal reticula-
tion of 33 kV underground lines to an
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SAICE AND PROFESSIONAL NEWS

In memoriam:

informs its members of the passing of
Louis de Waal, a distinguished figure
within our community and a former

I tis with a heavy heart that SAICE

cycling as both a mode of transport

and a recreational pursuit. His passion
for cycling manifested through various
initiatives, including his participation in

president of SAICE. Louis passed away on the Cape Town Cycle Tour, as well as the
10 March 2024 at the age of 85, leaving be-founding of the Bicycle Empowerment
hind a legacy of remarkable contributions Network in the early 2000s.

in the field of engineering, particularly in
transport infrastructure.

Louis was not only an engineer but
also a leader who left an indelible mark
on the profession. Many in the industry
had the privilege of working alongside
him, witnessing his passion, dedication,
and innovative spirit first-hand. With a
formidable professional career spanning

For many, Louis was more than a
colleague or a leader; he was a mentor
who generously shared his knowledge,
guidance, and wisdom. His impact on the
early stages of many careers cannot be
overstated, and his absence will be deeply
felt across the community. His legacy will
continue to inspire civil engineering pro-
fessionals who carry forward his vision of

many decades, he played a pivotal role in excellence and innovation in engineering.

numerous projects that brought signifi
cant value to the Cape region.

SAICE's deepest condolences go out t¢ The late Louis de Waal
Louis’ family, friends, and all those who

Beyond his professional achievements, had the privilege of knowing him. The be grateful for his contributions to SAICE

Louis was known for his advocacy of

Institution and its members will forever and the built environment.d

SAICE signs MO awitn

SAICE is pleased to announce the signing of a memorandum of understar@lipvii¢h Infrastructure
South Africa (ISA) at the 2024 Sustainable Infrastructure Developmpasi8m South Africa (SIDSSA). The
signing took place at the Century City Conference Centre in Cape Towngraaiginificant milestone in the
collaboration between the two entities.

SA to work closely together in various areas of infrastruc- Shakhane said, “This MOU signifies a pivotal moment for

The MOU solidifies the commitment of both SAICE and Speaking on this partnership, SAICE CEO Sekadi Phayane-
|

ture planning and development. Key areas of interest iden- both SAICE and ISA. By joining forces, we are poised to drive
tified under this agreement include capacity building, developing meaningful change in the infrastructure sector, addressing
infrastructure indices, and conducting research projects aimed atcritical challenges and seizing opportunities for sustainable
enhancing the nation’s infrastructure landscape. development.”

Phayane-Shakhane emphasised the importance of strategic

SAICE CEO Sekadi Phayane-Shakhanepartnerships in advancing infrastructure goals and added,
and Mameetse Masemola, Acting  «at SAICE, we recognise the significance of collaboration in

CEO of Infrastructure South Africa,
at the MOU signing ceremony

achieving our mission of advancing the field of civil engineering.
Through this MOU, we look forward to leveraging our collective
expertise and resources to foster innovation and excellence in
infrastructure development.”

The signing of this MOU underscores the commitment of
both organisations to work hand in hand towards building a
resilient and sustainable infrastructure network that meets the
needs of present and future generations. With a shared vision for
progress, SAICE and ISA are poised to make significant strides in
shaping the future of infrastructure in South Afric&d
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Celebrating engineering researct

SAICE’s annual National Intellectual Property (IP) Showdown, wheeueadirsities from across the country
submit their top performing students’ final year research projecésitietook place at the SANLAM Auditorium
in Sandton, Johannesburg.

Te SAICE National IP Showdown is designed to recognise
excellence among civil engineering students for their
research efforts. Students were invited to present their civil
engineering university research and investigation projects which
form part of the national curriculum for final year civil engineering
undergraduate students. Through this project, students are
required to select a topical issue affecting the industry and conduct
research in accordance with pre-set deliverables.
At the IP Showdown, students present their findings to a panel
of judges comprising selected industry leaders in the civil-engi
neering industry.
The presentation criteria are designed to measure whether the
contestants have gained an in-depth understanding of the research
project; whether they showcase adequate communication skills by
presenting their work to a diverse audience; and to expose them to
the industry and to key players within the industry.
This year's panel of judges comprised:
@ Lorato Ntsie — DlreF:tor at MAP SD AFRIKA, BIM facilitator a_lt L to R: Tsematse Thabo Tsematse and Simone Singh, the winners
CYPE, and champion of the SAICE Support our Students Pillar.qof this year's IP Showdown; Francine Naicker in second place; and

Q Dlozi Mnisi — Consulting Project Manager at the Gauteng Mahima Maharaj in third place
Department of Settlements and Chairperson of the SAICE
Future Leaders Panel. 2024 WINNERS
Q Fredrich Slabbert — Director at Sciendum Academy, and SAICE This year’s finalists were:
Council and Executive Board Member and President-Elect. Q Azhar Mohammed Hoosain from Stellenbosch University (SU)
Q Oliver Rowe — Head of Membership at SAICE. Q Simone Singh and Tsematse Thabo Tsematse from the
Q Lethu Dlanjwa — Project Manager at SANRAL and Chairperson  University of the Witwatersrand (Wits)
of the SAICE Transportation Division. Q Deandre Pillay from the University of Pretoria (UP)

Slabbert explained that it is of paramount importance for engineers Q@ Francine Naicker from the University of KwaZulu-Natal

to be able to easily communicate with the general public so thatthey  (UKZN)

are able to understand highly complex topics. “The industry has beenQ Sibongile Khoza from the University of Johannesburg (UJ)

guilty of perpetuating the perception that engineers are ‘boffinsin @ Mahima Maharaj from the University of Cape Town (UCT).

white coats’ that spend their time in laboratories. The IP Showdown The winners of this year’'s IP Showdown were Simone Singh and

highlights the contestants’ ability to dispel that; and presentinan  Tsematse Thabo Tsematse from Wits, whose presentation was ti

unfamiliar environment to a non-technical audience in a manner that tled, “Use of Coal Bottom Ash as a Partial Replacement of Portland

fosters understanding. The National IP Showdown is an invaluable Cement in Concrete”.

platform for upcoming civil engineering professionals,” he ex@ain Francine Naicker from UKZN was awarded second place for
Ntsie echoed Slabbert’s remarks adding, “This year was remarkher presentation on “Sustainable Regional Freight Management

able as we found a theme that resonated throughout many of the Systems in South Africa”. In third place was Mahima Maharaj

presentations — it was underpinned by an ethos of environmental from UCT who presented on “Feasibility Of Growing Bio-Building

consciousness. | am immensely proud of our young graduates Materials From Carbon Dioxide and Bacteria.”

for their attitude and commitment in undertaking demanding SAICE CEO Sekadi Phayane-Shakhane concludes, “I extend my

research projects. These are our future engineers with whom the heartfelt congratulations to all the contestants for their excepéib

built environment is entrusted, and their enthusiasm and approach presentations, and SAICE is grateful to all of the sponsors whose

provide the confidence that their skills will meet the challenges of support made this event possible, including BVi Consulting

the many projects that lie ahead.” Engineers, Leica Geosystems and SANLAR.
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AICE Training Calend

r 2024 (Face-to-Face)

Elementary Project Management

Adjudication and Arbitration: How to
deal with Challenges to Jurisdiction

Structural Steel Design to
SANS 10162-1-2011

Reinforced Concrete Design to
SANS 10100-1-2000

Practical Geometric Design

Water law of South Africa

The Legal Process dealing with
Construction Disputes

Legal Liability Occupational Health an,
Safety Act (OHSA)

Construction Regulations from a Leg
Perspective

Legal Liability Mine Health and Safety2

Act (MHSA) Act 29 of 1996

%3_24 July 2024

16-17 July 2024
5-6 August 2024
5-6 November 2024  Durban
26-27 November 2024 Midrand

Cape Town

10 July 2024 Midrand
17 July 2024 Cape Town
18 June 2024 Durban
6 August 2024 Cape Town
8 October 2024 Midrand
19 June 2024 Durban
7 August 2024 Cape Town
9 October 2024 Midrand
4-8 November 2024  Midrand
27-28 August 2024 Midrand
3—4 September 2024 Cape Town

7-8 May 2024
4-5 June 2024

Bloemfontein

Port Elizabeth SAICEproj22/03117/25

Credits: 2 ECSA

SAICEcon21/02927/24
Credits: 1 ECSA

SAICEstr21/02965/24
Credits: 1 ECSA

SAICEstr21/02964/24
Credits: 1 ECSA

SAICEtr22/03158/25
Credits: 5 ECSA

SAICEwat22/03102/25
Credits: 2 ECSA

SAICEcon22/03165/25
Credits: 2 ECSA

Port Elizabeth

SAICEcon23/03295/26
Credits: 1 ECSA

6—7 August 2024 Midrand

22 April 2024 Durban

13 May 2024 Cape Town

10 June 2024 Port Elizabeth
92 July 2024 Midrand

19 August 2024 Bloemfontein

9 September 2024 East London

7 October 2024 Polokwane
23-34 April 2024 Durban

14-15 May 2024 Cape Town

11-12 June 2024
Midrand
20-21 August 2024 Bloemfontein

10-11 September 2024 East London

8-9 October 2024 Polokwane
25-26 April 2024 Durban
16-17 May 2024 Cape Town

13-14 June 2024
5-26 July 2024
22-23 August 2024
12-13 September 2024 East London
10-11 October 2024

Midrand

Bloemfontein

Polokwane

Port Elizabeth

SAICEcon23/03319/26
Credits: 2 ECSA

Port Elizabeth

SAICEcon21/02922/24
Credits: 2 ECSA

Hamish Riddet

Adv. Hubert
Thompson

Greg Parrott

Greg Parrott

Tom McKune

Adv. Hubert

Thompson

Adv. Hubert

Thompson
Register:
store.saice.org.za/
courses
cheryl-lee@saice.
org.za

Attorney Cecil Naude

Attorney Cecil Naude

Attorney Cecil Naude

SAICE Training Calendar 2024 (Online)

Public Private Partnerships (PPP) Par8 September —

1 - What does it take to put a PPP
together?

Elementary Construction Dispute
Resolution Procedures

Design of Vessels, Tanks and Piping

12 November 2024 Online

(6 x 2 hour sessions)

31 July 2024 Online

5-6 June 2024

6—7 August 2024 .
Online

4-5 September 2024
6—7 November 2024

SAICEEL22/03166/25
Credits: 1 ECSA

SAICEEL?21/02972/24
Credits: 1 ECSA

SAIChE 433
Credits: 3 ECSA

Johan Samuels and
Wynand Dreyer

Adv. Hubert Registerstore.saice.

Thompson org.za/webinars
cheryl-lee@saice.
org.za

John Broli
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Register online: www.saice.org.za

| All dates are subject to change
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SAICE Training Calendar 2024 (Online)

22-23 May 2024
. . 24-25 July 2024 _
Design of Piping Systems Online
18-19 September 2024

20-21 November 2024
Multi-Variable Problems in Engineering8—29 August 2024

(Analysis, Solution, Control) 30-31 August 2024 Il
19-20 June 2024
Design of Pumping Systems 21-22 August 2024  Online
23-34 October 2024
27-28 May 2024
Design of Optimum Electrical Power 29-30 July 2024 Online
Usage (E1)
28-29 October 2024
15-16 May 2024
Engmeerlng Report ert‘mg,_ 17-18 July 2024 Online
Presentations, Communication
16-17 October 2024
Design of Process Systems 12-13 June 2024
24-25 April 2024
Materials in Engineering De5|gn, 3-4 July 2024 Online
Important Trends and Innovations
2-3 October 2024
18-19 April 2024
Engineering Design as Creativity, .
Innovation and Value Adding oo fnst vz | Ol
9-10 October 2024
8-9 May 2024
. 10-11 July 2024 .
Corrosion, Cracks, Catastrophes Online

11-12 September 2024
13-14 November 2024

Design of Electrical Systems for Plantg9-30 April 2024

and Building Services (E2) 24-25 June 2024 Online
GCC 2015 General Conditions of .
Contract for Construction Works (2015_10 MEY A2 Qe
30-31 May 2024
i i iabilities in26—27 June 2024
Managing Risk and Legal Liabilities in Online

Engineering 25-26 September 2024

27-28 November 2024

Construction Claims A Practical

Approach 7 June 2024

Online

ister online: www.saice.org.za

aining Calendar 2024 (E-learnin

SAICE Acade

Online

SAIChE 434
Credits: 3 ECSA

SAIChE 389
Credits: 2 ECSA

SAIChE 435
Credits: 3 ECSA

SAIChE 390
Credits: 2 ECSA

SAIChE 384
Credits: 2 ECSA

SAIChE 436
Credits: 3 ECSA

SAIChE 438
Credits: 3 ECSA

SAIChE 381
Credits: 2 ECSA

SAIChE 421
Credits: 2 ECSA

SAIChE 424
Credits: 2 ECSA

SAICEEL23/03374/26
Credits: 2 ECSA

SAIChE 437
Credits: 3 ECSA

SAICEEL23/03340/26
Credits: 1 ECSA

John Broli

John Broli

John Broli

John Broli

John Broli

John Broli

John Broli

John Broli

John Broli

John Broli

Theunis van Zyl

John Broli

Theunis van Zyl

All dates are subject to ch

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

Elementary Accounting for Engineers

7-28 May 2024

Authentic Leaders Development

| 6—27 August 2024
Program: Module 1 (Leading Self)

Online
8-29 November 2024

Video Editing
Photoshop
Probability and Statistical Analysis

SAICEEL22/03088/25
Credits: 1 ECSA

SAICEEL21/02926/24
Credits: 1 ECSA

No credits

No credits

Tanya Thompson

David Ramsay

Upskillist

Upskillist

Registercpdonline.
saice.org.za

https://cpdonline.
saice.org.za/courses/
authentic-leaders-
developement-
program/

Registercpdonline.
saice.org.za

Register online: www.saice.org.za

Civil EngineeriAgril 2024
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SAICE Academ

aining Calendar 2024 (E-learning)

Project Management

Financial Planning

Coaching

Mindful Practice

Building Resilience

How to Start a Business

Smartphone Photography

Psychology of Organisations

Data Analytics

ECSA Registration Series #1: Background to Registration
ECSA Registration Series #2: How to Register as a Candidate
ECSA Registration Series #3: Before you get Started

ECSA Registration Series #4: Background to ECSA Registration
ECSA Registration Series #6: Mentorship

PV24 Module 1 1 Work Sequence
Online
PV24 Module 1 2 Parties to a Project
PV24 Module 1 3 Contract Documents
PV24 Module 1 4 Project Team
PV24 Module 2 3 Estimating
PV24 Module 2 4 Allowables
PV24 Module 3 1 Certi cates and Measurement
PV24 Module 3 2 Allowables vs Costs

PV24 Module 3 3 Forecasting

PV24 Module 3 4 Contract Reporting

Register online: www.saice.org.za

SAICE-PDP / Candidate

No credits

SAICEEL23/03240/26
Credits: 0.2 ECSA

SAICEEL23/03241/26
Credits: 0.2 ECSA

SAICEEL23/03242/26
Credits: 1 ECSA

SAICEEL23/03243/26
Credits: 0.4 ECSA

SAICEEL23/03246/26
Credits: 1 ECSA

SAICEEL23/03247/26
Credits: 0.8 ECSA

SAICEEL23/03248/26
Credits: 0.9 ECSA

SAICEEL23/03249/26
Credits: 0.6 ECSA

SAICEEL23/03250/26
Credits: 0.5 ECSA

SAICEEL23/03251/26
Credits: 0.5 ECSA

Upskillist

Sualca Enterprise

Registercpdonline.
saice.org.za

Registercpdonline.
saice.org.za

Development | SAICE saice-cpd@sualca.

All dates are subject to change

aining Calendar 2024

com

Getting Acquainted with Basic 26-27 June 2024

Contract Administration SIIE

12-13 November 2024

Getting Acquainted with Basic 25-26 July 2024

. Online
Stormwater Design 17-18 October 2024
Getting Acquainted with being a 18-19 July 2024 Online
Resident Engineer on Pipeline Projects g october 2024
25-26 April 2024
23-24 May 2024
Getting Acquainted with being a 22-23 August 2024 Online

Resident Engineer on Roads Projects
24-25 October 2024

2-3 December 2024

CESA-2076-08/2025

SACPCMP/CPD/21/004 Theuns Elo

Credits: 2 (12 hours)

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

SAICEEL23/03362/26
Credits: 2

SAICEproj21/02957/24
SAICEEL?21/02958/24
Credits: 2

Andrew Brodie

John Cato

Jan Bierman

Register:
store.saice.org.za/
training-courses
lizelle@saicepdp.org

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

aining Calendar 2024

Getting Acquainted with Estimating,
Costing and Pricing of Construction
Tenders

Getting Acquainted with General

Conditions of Contract for Constructio
Works (GCC2015) (includes GCC 201!

and yellow GCC guide)

Getting Acquainted with

17-18 April 2024
3—-4 June 2024 Online

16-17 September 2024

Geosynthetics in Soil Reinforcement 1g_19 November 2024

Getting Acquainted with Planning,
Scheduling and Programming for
Construction Projects

Getting Acquainted with Road
Construction and Maintenance

Getting Acquainted with Sewer Design

Getting Acquainted with Technical
Report Writing

Getting Acquainted with Water
Resource Management

Getting Acquainted with Water
Reticulation (NEW COURSE)

Pressure Pipeline and Pump Station
Design and Speci cation (2-day
course)

Road to Registration for Candidate
Engineers, Technologists and
Technicians

Road to Registration for Mature
Engineers, Technologists and
Technicians

Road to Registration for Mentors,
Supervisors and HR Practitioners

The direct route to registration as
a Construction Project Manager or

Construction Manager with SACPCMHAS5 November 2024

Understanding the 6 Stages of the
Project Life Cycle to register as a
Construction Project Manager or
Construction Manager

Understanding the technical
implications of developing and
operating a land |l

—6 August 2024 Online
30-31 May 2024
Online
23-24 July 2024
Online
9-10 October 2024
20-21 May 2024
Online
10-11 September 2024
9-10 May 2024
Online
15-16 August 2024
18-19 April 2024
5-6 June 2024 Online
2-3 September 2024
8-9 May 2024 Durban
27-28 August 2024 Midrand
6—7 November 2024 Cape Town
13-14 June 2024
Online
12-13 September 2024
13 & 15 August 2024 Online
16 May 2024 Online
3 June 2024 Midrand
22 July 2024
5 September 2024 Online
5 November 2024
12 June 2024
13 August 2024 Online
15 October 2024
13 May 2024
Online
26 November 2024
20 August 2024 Online
Online
20-21 June 2024
Online
19-20 September 2024
22-23 April 2024
29-30 July 2024 Online

3—4 October 2024

CESA-2063-05/2025
SACPCMP/CPD/21/006
Credits: 2 (12 hours)

CESA-2075-08/2025
Credits: 2

SAICEEL23/03394/26
Credits: 2

SAICEcon23/03285/26
SAICEEL23/03286/26
SACPCMP/CPD/21/005
Credits: 2 (12 hours)

CESA-2064-06/2025
Credits: 2

CESA-2065-06/2025
Credits: 2

SAICEEL22/03151/25
SACPCMP/CPD/23/116
Credits: 2 (11 hours)

SAICEwat21/02986/24
Credits: 2

TBC
Credits: 2

CESA-2066-06/2025
Credits: 2

CESA-2067-05/2025
Credits: 1

CESA-2127-02/2026
Credits: 1

CESA-2105-10/2025
Credits: 1

CESA-2052-12/2024
Credits: 1

CESA-2084-05/2025
Credits: 2

SAICEEL22/03157/25
Credits: 2

Theuns Elo

Theuns Elo

Edoardo Zannoni

Theuns Elo

Theuns Elo

Andrew Brodie

Les Wiggill

Stephen Mallory

Register:
store.saice.org.za/
training-courses
lizelle@saicepdp.org

Andrew Brodie

Dup van Renen

Allyson Lawless

Stewart Gibson

Allyson Lawless

Je Pipe

Je Pipe

Ken Brom eld

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

Civil EngineeriAgril 2024

Register online: www.saice.org.za

| All dates are subject to change
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