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TerraLink™
Road widening in a confined  
environment

More about  
TerraLink™

a Challenges
Widening a road and/or creating an additional 
lane (pedestrian, cycle, road, etc.).

a Solution
The TerraLink™ solution completes the 
construction of a Reinforced Earth® wall.

a Advantages
•  The solution is highly adaptable to different 

environments: steep, mountainous, coastal and 
urban areas;
•  The reliability and safety of the existing structure 

is ensured;
•  The costs and time required to complete the work 

are significantly reduced;
• Broad choice of aesthetic appearance
• Durability of the materials used;
•  Significant savings on site operations: less 

excavation and clearing, possibility of reusing soil, 
little use of heavy site machinery, mobilisation of a 
smaller site team;
• Reduced carbon footprint.
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2018 has been a difficult year for engi-
neering and development in South Africa. 
The so-called new dawn has not really 
 arrived yet, but there are indications 
that this might just be getting out of the 
starting blocks. I was fortunate to have 
been able to attend conferences in both 
Zimbabwe and London this year. From 
discussions at these events it is worth 
noting that the problems we face in South 
Africa are really very similar to those faced 
by our colleagues in other parts of the 
world. Such challenges concern matters 
ranging from corruption to poor main-
tenance practices to gender and diversity 
issues. The Sustainable Development Goals 
(SDGs) are also becoming a major focus 
point for our actions going forward. There 
is a definite realisation that engineers 
should be fully involved in these solutions, 
and that they should also communicate far 
more effectively regarding the problems 
facing the world.

To achieve these goals, we are going 
to have to look at partnerships within and 
outside our profession, as well as with 

likeminded parties around the world. 
Such partnerships will have to involve: 
“… trust and respect, shared vision, 
mutual benefits, strong leadership, good 
communication and conflict resolution 
…” (Yvette E Pearson, Civil Engineer and 
Associate Dean, Rice University)

SAICE has reached a point where we 
have to critically examine our role in 
society. I certainly don’t advocate that 
we should throw away the history and 
heritage of our 115-year-old institution. 
We must, however, examine ourselves in 
line with the five pillars that the United 
Nations SDGs are founded upon – 
PEOPLE, PLANET, PROSPERITY, PEACE 
and PARTNERSHIP (Yvette E Pearson).

Having just returned from the General 
Engineering Congress (GEC) in London, 
where the Institution of Civil Engineers 
(ICE) showcased some of its members’ 
feats, I am concerned that SAICE needs to 
do more to not only showcase our civil en-
gineering history, but be proud of it, while 
at the same time working on going forward 
with renewed vigour, keeping the five SDG 
pillars in mind. After spending some time 
travelling on the London Underground, 
viewing numerous old buildings and 
bridges in both London and Edinburgh, 
as well as many not-so-old engineering 
feats around our own country and Africa, 
I have come to realise that our history and 
heritage as the civil engineering profession 
is enduring and important. Although there 
have been a few bad patches along the way, 
the overall benefits to mankind are huge.

The time spent at the GEC, where the 
focus was mainly on sustainability and 
the United Nations SDGs, has brought 

home the realisation that all of us 
from around the world need to 

be part of the effort required 
to influence and encourage 
these SDGs. To emphasise: 
“Sustainable development 
is development that meets 
the needs of the present 

without compromising the ability of future 
generations to meet their own needs.” (GH 
Brundtland, 1987, Our Common Future: 
Report of the United Nations Commission 
on Environment and Development)

We as engineers should unite to play 
our part in tackling all the relevant SDGs 
in terms of engineering. In a recent survey 
these have been identified as follows:

 N SDG 6 – Clean Water and Sanitation
 N SDG 7 – Affordable and Clean Energy
 N SDG 9 –  Industry, Innovation and 

Infrastructure
 N SDG 11 –  Sustainable Cities and 

Communities
 N SDG 13 – Climate Action
 N SDG 15 – Life on Land
 N SDG 12 –  Responsible Production and 

Consumption
In conclusion, SAICE has committed to a 
number of actions to take our profession 
forward. We are currently engaged in 
some of these activities aimed at focusing 
SAICE to DO things – perhaps slightly 
differently, but going forward in a positive 
and resolute manner.

By the time this issue of the magazine 
reaches you, you will probably be enjoying 
your year-end break. I wish you a most 
enjoyable and peaceful rest period, so that 
you can meet the new year recharged and 
ready to do your bit in overcoming the 
many challenges we face.

I would also like to take this opportu-
nity to thank every SAICE member who 
has not only made me feel very welcome 
this year during my presidential visits 
across the country, but has also given me 
insight into the fantastic engineering that 
you and your teams are engaged in, often 
despite hugely frustrating circumstances. 
Well done! Our profession is indeed in 
capable hands!

Errol Kerst

SAICE President 2018
president@saice.org.za

Let’s DO things DIFFERENTLY
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ON THE COVER
This photo, titled One lift at a time, was 
the winner in the SKI Civil & Structural 
Engineers 2018 Photo Competition, which 
attracted high-quality entries. The winners 
of the Photo Competition were announced 
at SAICE’s annual awards function held 
in October this year. Turn to page 61 to 
see all four winning photographs. FROM THE PRESIDENT’S DESK
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AWARD CATEGORIES
Projects were entered into the following categories:

 N Technical Excellence Category (19 projects)
 N Community-based Category (9 projects)
 N International Category (6 projects)
 N Institution Awards (Division awards, Individual awards, and 

the Photo Competition winners)

PROJECT ADJUDICATORS
We would like to thank our team of adjudicators sincerely for 
giving so much of their time and expertise. They have to review 
each project according to the submission in front of them, and in 
this respect our adjudicators would like to share a word of advice. 
Projects of obviously winning standard are often presented from a 
public relations perspective only, omitting the essential in-depth civil 
engineering information on which the adjudicators’ evaluation has 
to be based. When preparing project submissions for adjudication, 
entrants should therefore always keep this requirement in mind.

TECHNICAL EXCELLENCE CATEGORY
The judging criteria in this category are the following:

 N The project shows notable advancement in the application of 
new or existing methods of design, construction or project 
management.

 N The project portrays the art and science of civil engineering.
 N The project is functionally efficient.
 N The project was well managed and completed on time.
 N The project’s environmental and community impacts were 

well managed.
The winner in this category was the PwC Tower, Midrand 
(pp 6–8), and the following projects were highly commended:

 N Strandfontein Desalination: Seawater Abstraction and Brine 
Discharge Systems (pp 10–12)

 N Construction of the Cape Flats 3 Bulk Sewer – Phase 2 
(pp 14–16)

 N Upgrade of the Mt Edgecombe Interchange on National 
Route 2 Section 26 (km 3.6) (pp 17–19).

Sa i ce  2018 aWa r dS

On 12 October this year SAICE hosted its annual awards event at the Southern Sun Cape Sun, Cape Town. 
The stylish and joyous evening of celebration showcased a record number of outstanding civil engineering 
projects spanning 2017/18. Considering the current challenging economic climate, it is inspiring to see the 
remarkable results of ongoing world-class engineering. In this edition of our magazine we share these 
projects (finalists and winners) with our readers.

A joyous occasion to 
reward excellence!
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COMMUNITY-BASED CATEGORY
Although almost all civil engineering projects happen in and for 
communities, the judges stressed that, to be considered for an 
award in this category, community cooperation should be seen 
as meaningful and empowering, and should be demonstrated 
throughout the project life cycle. The implementation should 
identify and close specific shortcomings and gaps within the 
community, while imparting useful and life-enhancing skills 
and technologies that will further sustain members of the 
community beyond the construction period. Lastly, its planning, 
design, choice of solutions and construction materials, as well 
as implementation should demonstrate innovate thinking in 
the application of civil engineering techniques for the benefit of 
mankind. The judging criteria in this category can therefore be 
summarised as follows:

 N Level of community cooperation and participation during the 
planning and execution of the project

 N Sustainable benefit to the community after project completion
 N Degree of skills development or technology transfer
 N Demonstration of civil engineering’s contribution to the 

welfare of mankind
 N Timely completion and well managed.

The joint winners in this category were the Habu Community 
Water Supply Project (pp 34–35) and the Upgrading of Themba 
Road L3096 (pp 36–37), while the following projects were highly 
commended:

 N Tugela River Pedestrian Bridge No 3433 (pp 38–39)
 N Upgrade of D1613 from Gravel to Concrete-wearing Surface 

utilising Labour-intensive Methodologies (pp 40–41)

INTERNATIONAL CATEGORY
The judging criteria in this category are the same as for the 
Technical Excellence Category. The winner in this category was 
the St Helena Access Project (pp 46–49), while the following 
projects were highly commended:

 N Sydney Metro Cable-stayed Bridge (p 50)
 N Matola Coal Terminal Berth Deepening (p 51)

INSTITUTION AWARDS
Besides the entries into the above-mentioned traditional project 
categories, a number of entries were also made in the SAICE 
Technical Division Category. These projects, as well as the 
recipients of the individual institution awards, and the winning 
photographs from the annual photo competition are all covered 
in this section (pp 55–62).

SPONSORS
SAICE would like to take this opportunity to thank our sponsors 
sincerely again for making this wonderful event possible. They 
were PPS (Engineer and Young Engineer of the Year Awards), Sika 
(Environmental Award), CIDB (Young Technician of the Year 
Award), SKI Civil & Structural Engineers (Photo Competition), 
AfriSam (Wine) and National Asphalt (thank you gifts). 

We have gone to great lengths to ensure that the information for 
the key players in each project is reflected accurately as per the 
project entry form. We do, however, apologise should any key 
players have been overlooked inadvertently.
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OVERVIEW
The PwC Tower, PricewaterhouseCoopers’ 
new South African head office in 
Midrand, Gauteng, comprises 45 000 m² 
of modern offices, designed by LYT 
Architecture, to house 3 500 employees. It 
is a structure of iconic proportions due to 
its distinctive, twisted form. The structure 
is a concrete frame with post-tensioned 
floor plates, and each floor of the 
28-storey office tower rotates 1.2 degrees 
relative to the floor below. Many of the 
design challenges and innovations on 
this project were related to this twist. As 
one of the tallest twisted buildings in the 
world (and the only twisted building in 
Africa), the PwC Tower has 26 twisting 
office floor plates, five basement levels and 
two plant floors.

ACHIEVING THE TWIST
The biggest structural challenge was the 
spiralling form of the tower that caused 
the gravity loads to create a clockwise 
torsional load on the building. A tradi-
tional solution to this would have been a 
very thick core wall (two metres), but this 
did not fit with the aesthetics of the tower, 
or the budget. Multiple solutions were 
hence considered to resist this twist. All 
these schemes reduced the torsion on the 
core, but affected the architectural intent 
and space planning to varying degrees.

In one of the schemes all the structural 
columns sloped away from or towards the 
centre of the building in a radial orienta-
tion. All lateral components of the axial 
forces in the columns therefore inter-
sected in the centre of the building, and 

consequently no torsion was generated. 
This scheme therefore eliminated the 
torsional load completely, but detracted 
from the architectural spiralling form of 
the tower, so was not pursued further.

In another scheme the columns were 
arranged in an internal spiral, countering the 
twist of the building. By placing the columns 
at the right slope, it would have been possible 
to generate a countering torsional load equal 
to the primary torsional load, eliminating 
or drastically reducing the torsional load on 
the core. Architecturally, this scheme was 
acceptable, but because the internal ring of 
columns was not in the same position on 
each floor, an individual space-planning 
strategy for each floor was required.

A third scheme was similar in strategy, 
but instead of placing the columns 
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internally, they were pushed out to the 
façade of the building, thus clearing the 
floor plates for a flexible space-planning 
strategy throughout the building.

The challenge then was to determine 
the column slope that would be required to 
generate a counter torsion sufficient to bal-
ance the primary torsion. This calculation 
is, however, significantly more complex 
than that of the internal spiral columns. 
Where the internal columns would all be at 
a constant lever arm distance from the core 
and at a constant slope, the façade columns 
vary in lever arm, slope and orientation 
to the core – in order to conform to the 
concave, warped façade geometry.

Manually setting up even one finite 
element model would have been time-
consuming, not to mention modifying the 
model to change the slope or the number 
of columns. The only feasible means of 
determining this slope was to set up finite 
element models with varying parameters, 
and to choose the best model as the solu-
tion. Using parametric modelling software, 
the tower’s geometry was modelled in such 
a way that certain variable input param-
eters determined the eventual geometry of 
the analytical model in Oasys GSA, Arup’s 
in-house analysis and design software. 
In other words, the slope of the columns 
was not fixed in the model. Instead, the 
parametric model set a rule for the column 
geometry, and by varying the input param-
eters, various column arrangements could 
be generated and explored. In this way, the 
structural performance of the columns 
could be evaluated, and an optimal and 
aesthetically pleasing column arrangement 
could be chosen.

COLUMN CONFIGURATION
After reviewing many options, the chosen 
solution comprised five columns along 
the slab edge and a series height of five 
floors. In this configuration, the façade 
columns generated a countering dead load 
torsion equal to 87% of the primary dead 
load torsion. The core wall thickness was 
reduced to 450 mm, similar to many more 
conventional buildings of this height.

Choosing this option (over the 
structurally optimal 100% solution) was 
driven by the integration with the façade 
and the economies of the holistic design. 
A column spacing of around 8 m was 
similar to the internal spans of the slabs 
and suited the basement parking layout. 
When this was divided into five façade 

panels, the resulting mullion spacing gave 
an almost 100% glass utilisation.

The decision to repeat the column se-
ries every five floors was motivated by the 
desire to keep the relationship between the 
columns and the façade units constant. In 
other words, if one follows any column up 
the elevation of the building, it will always 
be central to a façade panel at each floor.

WRAPPING FLAT GLASS AROUND 
A TWISTING STRUCTURE
One of the questions faced by the design 
team was the type of façade to be fitted 
to the concave twisting surfaces of the 

building. The most obvious option of 
allowing the façade to follow the twist 
of the building presented a challenge for 
the design of the blinds. In an attempt 
to avoid this complexity, the architects 
wanted to investigate the option of 
making the façade mullions vertical on 
elevation. The mullions would still slope 
inward or outward due to the twist of the 
building, but at least the left/right com-
ponent would be eliminated. It was found 
that it was not geometrically possible to 
eliminate the left/right component of 
slope completely while keeping a constant 
horizontal distance between mullions. It 

aerial view of the core close to the end of construction

the core interior during construction; 
the lift lobby slab was added after slipping
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was therefore decided instead to choose 
option one and deal with the complexities 
of the blind design.

The twist caused design challenges 
at the façade intersections, as the 
frames needed to be warped, but the 
glass needed to be flat. An aesthetically 
pleasing solution was developed by 
adjusting the setting out of each mullion 
precisely in the model to create parallel 
straight profiles on a warped surface. 
The unitised panels were therefore 
warped to accommodate the twist, but 
a glazing sub-frame within the panel 
allowed the glass to be straight and sit 
in one plane. With this approach, any 
geometric abnormalities were cleverly 
hidden between levels below the sills and 
meant that the PwC Tower has the first 
curtain wall in South Africa with twisted 
unitised panels. This could not have been 
achieved without close collaboration 
with the façade fabricators and the use of 
parametric modelling.

SLIP-FORMING THE CORE
The core was constructed using 
slip-forming. By erecting the core in 
one operation early on in the project, 
construction time was reduced, because 
the floors and columns of the building 
could then be built without waiting for 
the construction of the walls at each 
level. It also allowed more time to install 
the lifts and central services. This is a 
sliding methodology that requires the 
assembly of the sliding system at ground 
level. Concrete is poured continuously 
within shutters and the system is lifted 
incrementally as concrete is poured, 

thereby creating a structure with no 
joints. Reinforcing is then fixed into 
position as the slide progresses so as not 
to slow down the placement of concrete. 
Over 400 tons of reinforcing was used in 
the core wall (from Y32s to Y10s).

The sliding teams worked continuously 
in two 12-hour shifts, and the core wall 
was constructed in 43 days, with an av-
erage of 90 m³ of concrete placed per day. 
The sliding system used 124 pneumatic 
jacks located on top of the in situ vertical 
riser bars, which were controlled via a 
single master valve that pressurised all 
of the jacks simultaneously to provide a 
smooth, controlled lift. Two cranes oper-
ated during the construction of the core.

The core wall was cast using a con-
tinuous, non-lubricated slide, weighing in 
excess of 170 tons, and moved up incremen-
tally at a pace of 2.5 m a day. Approximately 
63 m³ of concrete was used to fill the shut-
ters for a 1.2 m section of the core.

A total of 4 500 m³ of concrete was 
used to construct the core wall. Concrete is 
normally placed using a bucket and crane; 
however, due to the large quantities of 
concrete involved, it was decided to pump 
the concrete vertically up to the height of 
118 m. When concrete was pumped to the 
top of the building, three and a half cubic 
metres were in the pipeline.

The slide progress was tracked and 
guided via laser equipment to make sure 
its progress remained exactly vertical. 
This was critical as the embedded riser 
bars had to support the weight of the slide, 
because the concrete being extruded from 
the bottom of the slide had low compres-
sive strength.

COMPOSITE V-COLUMNS
From ground to the third floor, there are 
columns that span 11.5 m in a V-shape. 
The one leg of the V is a structural, 
composite column in line with the sloping 
columns above, while the other part of 
the V is an architectural column. The two 
columns were welded together at the base 
with a sliding joint (for the architectural 
column) at the top.

The structural, composite part of the V 
has a steel tube with a reinforced concrete 
infill. The steel tubes were filled with self-
compacting concrete, and the concrete 
was pumped from the bottom up. A 
composite design allowed the columns to 
be more slender for the required length, 
which complemented the lines of the 
building. Sonic testing on the structural 
columns was used to make sure that there 
were no voids inside the concrete pumped 
inside the steel tubes.

CONCENTRATED SOLAR REFLECTIONS
Because the PwC façade is concave and 
twisting, concentrated solar reflections 
were identified as a risk for the tower, 
needing careful study. At the time of 
design, no general analytical software 
existed for calculating the intensities of 
solar reflections, so a purpose-built script 
was developed for this analysis, with the 
results benchmarked against other Arup 
studies globally. It was found that the 
concave façade shape could magnify solar 
energy by as much as six times the usual 
levels of a hot summer’s day. One solution 
was to introduce horizontal sunshades 
on the façade, which would have had to 
protrude at least 270 mm from the façade 
to reduce the concentrated irradiance 
by 50%. This solution conflicted with 
the architectural intent and would have 
obstructed the façade cleaning gondola.

The preferred solution was to change 
the opaque spandrel panels in front of 
the slab edge to acid-etched glass, which 
brought the majority of the concentrated 
areas to below the targeted irradiance level 
of 2 kW/m2. Any remaining concentrations 
over 2 kW/m2 would be addressed through 
interventions in the landscape.

IN CLOSING
The PwC Tower project is a good example 
of modern technology facilitating ingen-
ious, cost-effective design, and allowing 
close collaboration between engineer, 
architect and contractor. 

the column arrangements, with one leg being structural and 
the other architectural, creating a V‑pattern at the lobby level
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SUMMARY
In response to severe drought conditions 
experienced in the Western Cape, the 
City of Cape Town (CoCT) commissioned 
a temporary 7 Mℓ/day seawater reverse 
osmosis (SWRO) plant located at the 
Strandfontein Pavilion on the False Bay 
coastline. This would allow the CoCT with 
time to develop and implement an in-
formed and sustainable water augmentation 
strategy. The marine works included dual 
offshore seawater intake structures and 
intake pipelines, a seawater pump station 
and a brine discharge pipeline. The project 
was delivered under extreme time pressure 
(3.5 months) and harsh coastal conditions.

PROJECT DESCRIPTION
The stipulated primary functional re-
quirements were:

 N Desalination plant production capacity 
of 7 Mℓ/day

 N Design service life of two years (dura-
tion of contract)

 N Decommissioning of all works after 
completion of contract, with project 
site returned to its original state

 N Marine works design to consider en-
vironmental conditions (wind, waves 
and currents) defined for a 20-year 
return period.

The seawater intake pipelines extend 
approximately 600 m from the onshore 
seawater pump station to a depth contour 
of approximately –7.5 m MSL. The brine 
discharge pipeline follows the same route 
as the intake lines for 150 m until approxi-
mately the –2 m MSL depth contour.

Design overview
The design approach concentrated on 
incorporating easily available materials 
where possible, and prioritising the design 
and procurement of identified long lead 
items. The design of the works also had 
to take cognisance of, and allow for, the 
marine contractor’s envisaged construction 
methodology and available equipment.

The following are the salient aspects of 
the developed design solutions for compo-
nents of the seawater abstraction system:

Onshore pump station
 N Enclosure comprises a reinforced 

20-foot container with a cast in-situ 
reinforced concrete outer shell for 
structural support.

 N Armour rock to protect the structure 
from direct wave attack and under-
mining due to scour.

 N Structure positioned to minimise 
impact on recreational beach activities.

 N Pump station houses three immersible 
pumps (2 × duty, 1 × standby).

 N Intake manifold piping includes access 
for pig launching to clean the pipeline.

 N Bypass pipework and control valves 
allow for pigging and flushing of the 
intake pipelines using the installed 
pumps.

 N Pump station houses a vacuum pump 
for priming the intake system.

Strandfontein Desalination: 
Seawater Abstraction and 
Brine Discharge Systems
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Intake pipeline
 N Two duty 500 OD HDPE pipelines
 N On-bottom stability of intake pipelines 

provided by 2.2 ton concrete collars 
at regularly spaced centres along the 
pipeline route

 N Pipelines buried through the shore 
crossing to minimise impact on 
 recreational beach activities.

Intake structures (one per pipeline)
 N 1400 OD intake tower welded to a steel 

frame and ballasted by concrete blocks 
to ensure on-bottom stability

 N Intake screen designed to limit the 
inlet velocity to less than 0.15 m/s.

The brine discharge system comprises a 
single 355 OD HDPE pipeline fitted with 
a duckbill valve at the seaward end to im-
prove near-field dilution and to mitigate 
environmental impacts.

Construction and installation
The construction and installation of the 
marine works proved particularly chal-
lenging, due to the harsh environmental 
conditions (large waves and strong 

currents associated with dominant and 
consistently strong south-easterly winds) 
at the project site during the time of 
construction. Advantage had to be taken of 
suitable weather windows for installation 
of the offshore components. The onshore 
construction and assembly of these offshore 
components were prioritised to ensure 
readiness for a suitable weather window.

The most critical and high-risk operation 
associated with the marine works was the 
floating and sinking of the seawater intake 
pipelines and the brine discharge pipeline. 

Two pipeline strings of approximately 300 m 
each were assembled and fitted with con-
crete collars at the onshore stringing yard 
using a combination of excavators and crane 
trucks. Once assembled, the pipeline strings 
were placed onto specially designed bogeys 
and fitted with buoyancy bags prior to being 
towed through the surf zone and carefully 
moved into the correct position with the use 
of a tug boat.

Once in position, the HDPE pipelines 
were sunk following the S-bend sinking 
methodology. The S-bend sinking 

the pump station structure 
during construction
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methodology is dependent on a balance of 
forces between the weight of the water-filled 
section and the buoyancy of the air-filled 
section. A critical consideration of the 
S-bend pipeline sinking methodology is the 
control of the pipeline bending radius (at 
the surface as well as at the seabed) to avoid 
buckling of the pipe. The bending radius was 
controlled by applying a horizontal pulling 
force to the pipeline from the tugboat.

To facilitate installation a concrete 
weight collar (required to initially sink the 
HDPE pipelines and then provide stability 
once installed on the seabed) was designed 
so that both intake pipelines and the brine 
discharge pipeline could be installed simul-
taneously. The contractor used a helicopter 
to lower concrete ballast blocks onto the 
seabed. These were required to assist with 
securing and positioning the HDPE pipe-
lines during installation. This installation 
approach proved particularly effective in 
the aggressive surf zone where conditions 
for floating marine plant and diver work 
were extremely hazardous.

Environmental and social considerations
While the emergency nature of the works 
meant that a full environmental impact 
assessment was not required, due consid-
eration was nevertheless given to mitigate 
against negative environmental impacts as 
far as possible.

Due care was also taken to minimise 
the impact of construction activities on 
recreational activities on the popular 
Strandfontein beach and tidal pool 
complex, particularly as the key con-
struction works occurred over the peak 
holiday season. 

due to large waves and strong south‑easterly 
winds, advantage had to be taken of suitable 

weather windows to install the offshore components

Floating seawater intake and brine discharge 
pipeline being manoeuvred into position 
with the use of a tug boat before being sunk 
onto the seabed
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intake pipeline strings fitted 
with concrete collars

Stringing yard prior to the launching 
of the pipelines through the surf zone



executionexcellence in execution

C

M

Y

CM

MY

CY

CMY

K

SSK Coastal_Fullpage SAICE advert_Oct 2018_Final.pdf   1   2018/11/01   13:55



SUMMARY
The Cape Flats 3 Bulk Sewer – Phase 2 
(CF3-2) provides the final link in the City 
of Cape Town’s strategic Cape Flats bulk 
sewerage system. The CF3-2 is a 1 000 mm 
diameter ductile iron rising main with a 
design capacity of 1.3 m3/s. This project 
stands out because of its innovative design 
aspects, such as the inclusion of a barometric 
loop with vortex drop structure, the largest 
of its kind in South Africa, and state-of-the-
art construction methods, including micro-
tunnelling and silent sheet piling.

The 5 km route traverses a densely 
built-up area of Cape Town, where 
sections of the pipeline needed to be 
constructed through busy roadways and 
in close proximity of existing buildings 
and services. Micro-tunnelling was used 
to install a total of 1 200 m of the pipeline 
using a Herrenknecht tunnel boring 
machine (TBM).

A first for the South African industry 
was the use of ductile iron jacking pipes – 
ductile iron jacking pipes were installed as 
the pressure-rated product pipe using the 
TBM without the need for a sleeve.

PROJECT DESCRIPTION
The City of Cape Town’s existing twin 
Cape Flats Bulk Sewers (CF1 and CF2), 
constructed in the 1960s, serve an 8 000 ha 
area of the Cape Flats and also provide a 
link for transfer of flow between two bulk 
wastewater catchment areas. However, 
these are currently severely dilapidated and 
silted up, and therefore cannot perform 
their strategic function adequately.

Completion of the CF3-2 greatly 
increased the system capacity to allow 
rehabilitation work to be undertaken on 
the old sewers, while also providing suf-
ficient capacity in the system for at least 
the next 50 years.

The CF3-2 was designed by AECOM 
between 2012 and 2015. The design scope 
included comprehensive assessments 
of various alignment options, as well as 
an evaluation of long-term operational 
requirements, considering the strategic 
nature of the sewer. The CF3-2 starts at 
the Bridgetown Pump Station as a rising 
main and ultimately discharges into the 
existing section of the Cape Flats 3 Bulk 
Sewer (CF3-1) which was constructed 
in 1996 and currently links the Philippi 
Interceptor Sewer to the Cape Flats 
Wastewater Treatment Works.

The optimum design capacity of the 
CF3-2 was determined to be 1.3 m3/s. In 
the short term this would provide suf-
ficient capacity to convey all effluent from 
the Bridgetown Pump Station, while CF1 
and CF2 are being rehabilitated. In the 
long term, the flow can be split between 
all three Cape Flats bulk sewers in future 
peak conditions.

CSV Construction was appointed in 
July 2015. The contract included 5 050 m of 
1 000 mm diameter ductile iron rising main, 
and 250 m of 1 200 mm diameter concrete 
gravity sewer. The depth of installation 
varied between 4.5 m and 2.5 m. In addition 
to the new bulk sewer, the contract included 
five air-valve chambers, four isolating/scour 
combination valve chambers, one discharge 
chamber, and two manholes. All chambers 
were constructed in situ, and made to 
withstand groundwater pressures without 
seepage. The Bridgetown Pump Station, 
which delivers flow into the CF3-2, was 
upgraded with the addition of a fourth pump 
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construction of isolating/scour 
combination valve chamber
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and new pump motors with associated electrical 
and mechanical upgrades.

UNUSUAL FEATURES

Route engineering and public liaison
Determining an acceptable route for the construc-
tion of a large-diameter pipeline through such a 
densely built-up area was extremely challenging, 
particularly bearing in mind the significant risk of 
community members rejecting the chosen route 
and taking legal action against the City or staging 
protests that would stop the job, all of which could 
have resulted in significant contractual claims 
against the City due to potential standing time by 
the contractor. AECOM therefore implemented a 
thorough route evaluation, which was presented 
to the community prior to detail design. Complete 
buy-in was received from the community and 
construction took place without any significant 
objections to the chosen route.

Barometric loop and vortex drop structure
Constraints associated with the pipeline 
vertical alignment and air-valve configuration 
required a customised barometric loop design 
for the rising main discharge chamber. The 
barometric loop would comprise an elevated 
outlet discharging into the downstream gravity 
sewer via a drop structure. Given the final sewer 
alignment, the raised outlet would increase 
pipeline efficiency, while also eliminating the 
risk of leaks and foul odours at the air valves 
located along the pipeline, thereby reducing 
long-term maintenance.

A number of drop structure options were 
investigated for the 6.8 m drop at the discharge 
chamber, taking into account the risk of odour 
problems, and the highly corrosive and toxic 
conditions associated with turbulent flow. 
The final design uses the vortex flow concept 
developed by Dr Eugene Natarius, and was 
optimised for the CF3-2, with a computational 
fluid dynamics (CFD) analysis undertaken by 
international experts at IPEX Inc. This specialised 
drop structure causes the effluent to flow in a 
spiral down a vertical shaft in a way that creates 
a downdraft that traps airborne gases, and forces 
air into the sewage flow to oxidise the hydrogen 
sulphide (H2S) gas, thereby minimising odours 
and the release of toxic gases from the drop.

Micro-tunnelling
As the 5.3 km CF3-2 route traverses a densely-
populated area, where significant sections of 
the pipeline needed to be installed beneath 
busy roadways, micro-tunnelling was opted for, 
reducing the social and environmental impact 
during construction.

installation of the 
vortex drop structure

the Herrenknecht aVn 800 Xc tBM, with 
a 1 190 mm diameter extension kit being 
prepared for launch from the jacking shaft

Lowering a ductile iron jacking 
pipe into the jacking frame



16 December 2018 Civil Engineering

Micro-tunnelling is a specialised pipe-
jacking operation, preceded immediately 
by a tunnel boring machine (TBM) that 
removes soil mechanically from the 
jacking face using a slurry process. The 
TBM can be operated remotely from a 
control centre on the ground surface.

A contributing factor favouring 
micro-tunnelling for this project was the 

recent introduction of ductile iron jacking 
pipes to the market, which is a pressure-
rated product pipe that can be jacked 
directly into the ground behind a TBM. 
Therefore this offered a more cost-effective 
and operationally sustainable system, 
compared to the conventional method 
of installing the product pipe through a 
micro-tunnelled concrete ‘sleeve’.

Security considerations
The security of the project team and 
construction workers was a significant 
challenge, considering the gang violence 
in Hanover Park. AECOM and the 
client therefore specified a wide range of 
security items in the contract to mitigate 
this risk as far as possible. These included 
24-7 security patrols, permanent security 
personnel stationed at all work sites, and 
bullet-proof vests for visitors. Despite 
being in close proximity of a number 
of shootouts between opposing gangs, 
nobody associated with the project 
was harmed.

COMPLETION
The construction of the CF3-2 was 
completed in November 2017, on time 
and within budget (approximately 
R252  million, excluding VAT). The 
Bridgetown Pump Station has since been 
operating successfully with two rising 
mains, controlled by an automatic oper-
ating philosophy that switches between 
a number of modes with various pump 
 combinations. 

Jacking the first ductile 
iron pipe behind the tBM
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Flats 3 Bulk Sewer – Phase 2
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INTRODUCTION
The upgrade of the Mount Edgecombe 
Interchange is a successful combination 
of pleasing aesthetics and innovative 
engineering design to resolve a pressing 
problem, while also facilitating further 
growth in one of Durban’s fastest growing 
areas. Thorough construction manage-
ment ensured a quality product, delivered 
without causing worse disruption than 
before the project was implemented.

SMEC South Africa was appointed 
in 2009 by SANRAL Eastern Region to 
provide consulting engineering services 
for the improvement of the Mount 
Edgecombe Interchange on N2 Section 

26 at km 3.6 in Umhlanga, about 30 km 
north of Central Durban.

The existing interchange comprised a 
diamond layout, and was completed circa 
1977. A loop ramp that carried eastbound 
traffic off the M41 cross road and travel-
ling south towards Durban, was added in 
the early 2000s. At the same time the M41 
was widened to a dual carriageway with 
two lanes in each direction.

The initial traffic study confirmed that 
the N2 northbound off-ramp to the Mount 
Edgecombe Interchange was a major safety 
and capacity concern, as traffic backed up 
onto the N2 during peak periods. Similar de-
lays were experienced on the M41 cross road 

for right-turning traffic travelling towards 
KwaDukuza, as well as to a lesser extent on 
the Durban-bound off-ramp to the inter-
change during peak periods. The total traffic 
using the interchange is a staggering 178 500 
(ADT) vehicles per day. A subsequent in-
depth traffic demand and micro-simulation 
study confirmed that major improvements 
were required to address both current and 
future traffic demands.

After an extensive process of analysing 
various proposed geometric design op-
tions, the final solution took the form of a 
four-level free-flow interchange that caters 
for the high traffic volumes through the 
interchange, as well as an independent 
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the Mt edgecombe interchange showing the two viaducts (B0214 
and B0215); note the stormwater attenuation in the foreground

B0214 

B0215 

Pioneering Underground Technologies
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Efficient
State-of-the-art tunnelling technology from 

 Herrenknecht was applied to upgrade the sewage 

system in Cape Town. 1.2 km of new, sustainable 

tunnel infrastructure has been constructed with 

minimum disruption to the local community.

Construction of the Cape
Flats 3 Bulk Sewer – Phase 2
Client: City of Cape Town
Engineer: AECOM
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  CSV Construction
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grade-separated pedestrian bridge and 
footway facilities to meet the demand 
of pedestrian movements through the 
interchange precinct. In addition, the 
interchange design upgrade had to be 
compatible with planning to upgrade 
this portion of the N2, towards Durban, 
to five lanes per direction (scheduled for 
construction at a later phase).

SOME OF THE CHALLENGES
The major design challenges included the 
physical space constraints as a result of 
development (both existing and future), 
road reserve boundaries, current traffic 
congestion and the need for temporary 

deviations during construction, close 
proximity of the Gateway Theatre of 
Shopping off-ramp from the eastbound 
carriageway of the M41, existing storm-
water attenuation areas, and the accom-
modation of future development access 
and capacity.

The space constraints were overcome 
by the four-level free-flow interchange 
configuration. This provided for full-width 
ramps in all directions, whilst keeping the 
geographical footprint of the interchange 
within the restraints of the existing road 
reserve. Only a small portion of additional 
land had to be acquired to accommodate 
the full extent of the upgrade.

In the south-east quadrant of the 
interchange an existing attenuation 
pond for stormwater runoff from the 
industrial areas to the immediate east 
of the interchange required protection. 
Because the Environmental Management 
Plan required the attenuation pond to 
remain intact, the ramps and roads 
passing through this area had to be 
elevated bridge structures, and nearby 
approach fills required vertical retaining. 
The low-maintenance bridges which were 
designed to cross the attenuation pond 
are founded on screwed-in-casing augered 
piles (SICAPs), due to the poor foundation 
conditions.

The vertical earth retaining was 
designed using mechanically stabilised 
earth walls (MSEWs), some of which 
are as high as 17 m. Significant ground 
improvement works (ramming in a grid 
of stone columns) ensured the stability of 
these vertical reinforced fills.

One of the critical challenges the 
designers faced was the geotechnical 
conditions for the founding of long bridge 
structures under very small differential 
settlement limits. The geotechnical 
investigations, carried out at specific pier 
and retaining wall positions, showed 
deep alluvial and aeolian deposits of the 
Berea Formation (10-30 Ma) overlaying 
mudstone, siltstone and sandstone, with 
occasional dolerite rock only found at 
depths of approximately 50 m to 90 m.

image from deck B of Bridge B0215 towards its deck a, 
showing (at left) where the ‘stitch’ will eventually be; 

also note the passage of Bridge 0214 beneath Bridge B0215
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due to poor founding conditions, the ground had to be 
improved significantly (stone columns rammed into 

the ground in a grid pattern) before mechanically 
stabilised earth walls could be constructed
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The majority of the structures were 
therefore founded using SICAPs with a 
diameter of 900 mm. These piles were 
installed to depths ranging from 15 m to 
38 m, and were designed as full friction 
piles. A total of 480 piles, measuring 
around 11 km overall, were installed on 
the project.

Prior to construction, Osterberg Cell 
(O-Cell) load testing was carried out to 
substantiate the calculated side shear and 
end bearing capacity of the piles for the 
given settlement tolerances. This full-scale 
load testing ensured a robust, optimised 
foundation design.

BRIDGES AND VIADUCTS
As part of the six newly constructed 
bridge structures on this project there 
are two viaducts (B0214 and B0215). 
Together these viaducts make up the 
third and fourth levels of the inter-
change configuration. They were both 
constructed using the incrementally 
launched method (ILM).

Bridge B0214 has a deck length 
of 443 m constructed on an inclined 

horizontal curve with a constant radius 
of 360 m. It has nine piers of which the 
highest is 18 m. The deck has typical spans 
of 42 m, with the largest span being 65 m.

Bridge B0215 has a deck length of 
947 m, which not only makes it one of 
the longest ILM bridges in the southern 
hemisphere, but also the longest bridge 
structure to be built in South Africa to 
date. It has 23 piers of which the highest 
is 26 m. The bridge deck has typical spans 
of 42 m, with the largest span being 
50.5 metres.

Bridge B0215 was constructed with 
two independent deck sections, which 
were incrementally launched from op-
posite sides to meet in the centre. The 
two decks consist of a straight deck with 
a constant vertical curve (Deck A) and 
a second deck with an inclined constant 
horizontal curve radius of 360 m (Deck 
B). Both incremental launching yards 
were on temporary elevated platforms. 
A challenging component of the project 
was ensuring that the two decks would 
meet up after each individual deck had 
been launched. The two decks were 

launched up to 5 m from each other. The 
last 5 m of the deck, referred to as the 
‘stitch’, was cast in-situ. The ‘stitch’ was 
required to neatly join the decks and allow 
for sufficient space to properly achieve 
the required lap lengths for connecting 
reinforcement and post-tensioning 
tendons. The final position of the decks, 
transversely, was 7 mm from the designed 
position, with a 0 mm difference in level 
from the design level! Given the size of the 
decks and the fact that these decks were 
launched from two temporary elevated 
launching platforms, and from opposite 
ends, this accurate final positioning bears 
testimony to world-class engineering.

IN CONCLUSION
The project generated considerable 
interest from the general public, resulting 
in guided tours and information sharing 
sessions. The project also offered skills 
development opportunities, which were 
utilised by construction workers and 
graduates alike. This is certainly a most 
successfully executed project that hugely 
benefits its users. 



PROJECT DESCRIPTION
Wemmershoek Water Treatment Works (WTW) supplies the 
Paarl and Wellington regions of the Western Cape, which fall 
under the Drakenstein Municipality. Wemmershoek supplies the 
Leliefontein Bulk Reservoir Complex (LBRC), servicing Paarl, 
via a 19 km gravity pipeline. This gravity pipeline continues for a 
further 11 km to supply Wellington’s Con-Marine and Newton 
reservoirs, at a maximum capacity of 19 Mℓ/d. The supply 
capacity to Wellington is deemed sufficient to meet the summer 
peak demand of Wellington until the year 2034. However, when 
the supply from Wemmershoek is interrupted due to planned 
and unplanned maintenance, the maximum capacity reduces to 
11.2 Mℓ/d. This capacity is sufficient to meet Wellington’s winter 
demand for the foreseeable future, but not its summer demand.

To solve the summer demand capacity problem, a pump sta-
tion was identified as the most suitable method to increase the 
conveyance capacity to 30 Mℓ/d, with allowance made in the de-
sign for a future increase in capacity to 60 Mℓ/d, and the planned 
addition of a new DN 700 parallel gravity pipeline to Wellington.

The pump station would, however, only be required during 
summer when the Wemmerhoek WTW is undergoing repairs, esti-
mated to be two weeks out of the year, increasing in the future with 
growing demand. This meant that the installation would be severely 
underutilised, with the mechanical equipment running a high risk of 
false brinelling, which could result in failure to operate when required.

The Leliefontein Pump Station was therefore upgraded to 
a dual-purpose installation where water can be pumped to the 
Wellington reservoirs and clean electricity can be generated from 
water gravitating into the LBRC from Wemmershoek. This dual 
operation was designed so that the same equipment used for 
pumping would be used for power generation. This ensured that 
the cost of the generation upgrade was kept to a minimum, and the 
installation is optimally utilised.

Leliefontein comprises 3 × 185 kW PATs, with allowance 
made for the addition of a future fourth pump.

The special thing about Leliefontein is that a simple off-the-shelf 
pump was used to (1) solve the client’s capacity problem, (2) generate 
clean electricity, by (3) using water flowing in the existing municipal 
infrastructure, which (4) reduced the municipality’s electricity bill, 
and (5) kept mechanical equipment active throughout the year.

The Leliefontein PAT Station is the first installation that uses 
the same pumps to pump water and generate electricity. This 
is achieved by reversing flow though the PATs using a series of 
electrically actuated valves. The PATs are required to operate at 
higher speeds during pumping and lower speeds when operating 
as turbines in order to generate electricity with the available in-
flow. The speed control is achieved using active front-end variable 
speed drives located in the electrical control panel. These drives 
allow for speed control in both modes of operation.

THE RESULT
The estimated annual power generation is 320 MWh, which 
equates to 44 days of free pumping. This will result in a reduction 
in carbon emissions of 346 tons of CO2 and an annual reduction of 
R198 000 in power purchase costs for the Municipality. 
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aerial view of the Leliefontein 
Pump‑as‑turbine Station
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Leliefontein Pump-as-Turbine Station

Leliefontein 3 × 185 kW pump‑as‑turbines
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The Thembalethu Pipe Bridge forms part of the third phase 
of the George Municipality’s bulk sewerage services upgrades 
to service the Thembalethu Upgraded Informal Settlement 
Programme’s (UISP) 4 939 housing units. The UISP aims to 
provide informal areas with serviced sites. Each site is transferred 
to the successful beneficiary and has road access, refuse removal, 
a water connection, as well as an enclosed on-site toilet, which is 
connected to the waterborne sanitation service.

The Thembalethu UISP housing project has already won the 
Western Cape Government’s Govan Mbeki Award for project 
excellence, and the municipality is committed to continuing its 
good work in delivering these essential services.

The earlier phases have accounted for the bulk sewerage needs 
of the initial housing project’s 1 749 units. The Municipality’s 
R44 million project provided the required bulk sewerage infra-
structure for most of the proposed erven. The project involves 
the upgrading of a sewer pump station, which will now be able to 
cater for a flow of 225 ℓ/s. At the same time approximately 9.95 
km of bulk gravity sewer mains to drain the remaining areas of 
the Thembalethu UISP housing project will be installed, and the 
upgrade of approximately 1.8 km of sewer rising mains linking the 
existing sewerage pump stations to the Pacaltsdorp bulk sewers 
and Outeniqua Wastewater Treatment Works respectively, will be 
completed. The work also includes the construction of four con-
crete pipe bridges over the Schaapkop River and its tributaries. The 
focus of this article is the Thembalethu Pipe Bridge No 5.

The bridge is a combination of a 28 m post-tensioned central 
span, flanked by two smaller spans, giving a bridge of approxi-
mately 65 m in length standing 17 m above the stream below. In 
the future the 600 mm diameter gravity sewer will drain a sig-
nificant portion of Thembalethu, as the existing sewers are cross-
connected, which will also see the decommissioning of at least 
three sewer pump stations because of the resultant upgrades.

The entire project was constructed for R8 million, including 
all professional fees and additional pipework requirements at 
the adjacent pump station. No serious injuries were reported 
during the construction period, proving the prowess of the local 
construction team.

The bridge allowed the saving of the last portion of indigenous 
forest in Thembalethu. To further protect the forest, no pedes-
trian access to the bridge is allowed. This was a stipulation of the 
Record of Decision for the construction in the area. The bridge is 
quite hidden in the valley, due to the steep valley sides, but forms 
a vital cog in the municipality’s infrastructure in this area. The 
construction of this bridge allowed the development of a further 

approximately 2 800 erven, which had been held back until the 
necessary bulk sewer infrastructure was in place. This in turn 
negated the need to upgrade the three smaller pump stations 
and their associated rising mains, thereby saving on costs and 
lessening the municipality’s maintenance burden.

The environmental authorisation for this large project was 
obtained in 2012, with the bulk sewerage upgrades being phased 
in over the ensuing years. The project is not complete yet, as the 
demand for housing in the region remains high, and ongoing 
development to streamline operations and remove bottlenecks 
continue to require attention. 
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Thembalethu Pipe Bridge No 5

the thembalethu Pipe Bridge forms part of the George 
Municipality’s bulk sewerage upgrades to the thembalethu informal 
settlements; note the concrete ‘barriers’ to prevent pedestrian 
crossing of the bridge, thereby protecting the indigenous forest

the 17 m high bridge is a combination of a 28 m post‑tensioned 
central span, flanked by two smaller spans
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SUMMARY
The cable-stayed Grayston Pedestrian 
Bridge across the busy M1 highway in 
Johannesburg forms part of a pedestrian 
and cycling corridor built to connect the 
residents of Alexandra Township to Sandton 
where many of the township residents 
work. The corridor and bridge now provide 
unobstructed daily movement for the more 
than 10 000 people who make the 5.2 km 
journey daily. A cable-stayed bridge was 
the best fit within the local site constraints, 
which included the fact that lane reductions 
in the highway below were prohibited, hence 
a bridge with a long main span was required.

THE PROJECT
Potential dynamic excitations of the deck 
were of immediate concern and required 
investigation for torsional divergence, gal-
loping, vortex-induced oscillations, flutter 
and buffeting. Torsional divergence was 
eliminated, as the high torsional stiffness 
of the deck indicated that the critical wind 
velocity of >1 500 m/s was unlikely to 
be achieved. Similarly, the cross-section 
shape and aspect ratio had been the 
subject of previous wind tunnel testing, 

indicating that galloping was not critical. 
Vortex-induced oscillation lift forces 
induced by wind on the deck were found 
to be substantially lower than the weight 
of the deck. Additionally the tension of the 
cables prevented downward movement of 
the deck. The critical wind speed to induce 
flutter was found to be 670 m/s, which was 
physically not possible. Buffeting was de-
termined to not be an issue because of the 
relatively narrow deck and the stiffness and 
structural dampening from pre-stressed 
concrete. Cross vibration of the pylon was 
offset by the 3D network of cable stays 
which supress the vibrations.

This is the first cable-stayed bridge 
in South Africa supported by back-stay 
anchor blocks instead of being supported 
within the deck itself. The main deck is 
supported by a single row of cables in the 
middle of the deck.

At the west end of the bridge, the poor 
quality of the fill required piled founda-
tions socketed into competent rock to 
resist uplift forces from the cable stays. 
Piled foundations were in fact used for the 
entire bridge structure. The pile type used 
was an augured cast-in situ concrete pile 

with a minimum diameter of 900 mm. 
These piles were socketed 1 m into the 
hard granite or diabase rock. For the 
cable-stay anchor blocks and main pylon, 
ground anchors in the form of 32 mm 
diameter dywidag bars were installed and 
grouted to a depth of 10 m below the base 
of the piles in order to resist uplift forces.

The bridge has eight spans with a 
continuous post-tensioned concrete box 
girder deck. The main span over the M1 
highway is supported along its centreline 
by cable stays. The cables are supported 
by a concrete pylon stretching 54 m 
above deck level. The pylon is supported 
by backstay cables anchored into the 
ground. The length of the cable stays vary 
between 25 and 114 m, with the majority 
of the cables being around 60 m long. 
Redundancy was built into the design 
so that one cable at any location can be 
removed for maintenance.

IN CONCLUSION
The end product is aesthetically pleasing 
and practical, and has significantly 
changed the daily lives of thousands of 
local residents. 

Grayston Pedestrian Bridge
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spans the busy M1 highway in Johannesburg, giving 
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INTRODUCTION
By October 2017 the storage levels of 
the main dam supplying the Maputo 
area in drought-stricken Mozambique 
had dropped to 20%, and Day Zero was 
looming. MOZAL Aluminium Smelter, 
which is the largest industrial employer 
in the region, producing more than half 
a million tonnes of aluminium a year, 
uses 1 400 m3 of water a day, so to stay in 
operation in this dire situation the smelter 
urgently required a constant and reliable 
supply of water.

The challenge was to find a flexible 
strategy that would ensure uninterrupted 
operations at the smelter, but that would 
not lock MOZAL into long-term tech-
nology or financial obligations for what is 
in essence a short-term, cyclic problem.

TEMPORARY SOLUTION
The immediate solution was a rent-to-buy 
desalination plant to work in conjunction 
with trucking the water from the harbour 
to the smelter. This option exploited the 
abundance of sea water which was readily 
accessible adjacent to MOZAL’s existing 
solid metal export facility. It was the 
quickest means of providing 100% of the 
smelter’s immediate water requirements. 
This solution included locating the desali-
nation plant and a water tanker loading 
station at the harbour facilities, and a 
tanker offloading station to transfer the 
desalinated water to the smelter.

LONG-TERM SOLUTION
Having implemented the immediate 
short-term solution to sustain operations 
at MOZAL, the team reviewed a myriad 
of water conservation options to find 
a long-term sustainable water supply. 
These various options were subjected to 
a decision matrix, and the best two were 
presented to the South32 Investment 
Committee, who then approved a system 
where desalinated water would be con-
veyed from the harbour to the smelter.

The pre-feasibility study commenced 
in February 2018 and focused on assessing 
what infrastructure would be required 
to optimise the desalination solution. 
This included an assessment of the most 
beneficial location for the desalination 
plant and for the conveyance system and 
routing. The study identified three pri-
mary desalination plant locations, namely 
its current location at the harbour, at the 
smelter, or midway between the smelter 
and the harbour on the banks of the 
Matola River. The use of a decision matrix 
culminated in a recommendation to re-
tain the desalination plant at the harbour, 
with the relocation of the remineralisation 
equipment to the smelter.

Next, it had to be decided how best to 
convey the desalinated water from the plant 
to the smelter – to continue water tankering, 
or to construct a pump station and pipeline. 
Using drought-cycle-based modelling, it was 
determined that if the plant were required to 
supply water for two years in an eight-year 
period, it would be economically beneficial 
to construct a pipeline.

Hydraulic design indicated that a 
250 mm diameter pipeline would be suf-
ficient to deliver the ultimate 2 000 m3 /day, 
and that, considering social and economic 
impacts, it would be preferable to construct 
a submerged pipeline in the harbour and 
Matola River to avoid the more congested 
land-based routes. The submerged pipeline 
would also mitigate the potential of water 
theft from the pipeline.

COSTS
The emergency intervention expenditure 
for the desalination plant and water 
tankering option was R30.8 million. 
The estimated budget to formalise the 
desalination plant option as a long-term 
solution, which involves the decommis-
sioning of the water tankering and the 
construction of the pump station and 
17 km partially submerged pipeline, is 
estimated at R48 million. 

Emergency and Long‑term Water 
Supply for MOZAL Aluminium 
Smelter in Mozambique

Lowering submersible abstraction pumps for 
the desalination plant to supply emergency 
water to the MoZaL aluminium Smelter

desalinated water tanker discharge bay at 
MoZaL
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OVERVIEW
Road mobility is essential for the promo-
tion of economic development and social 
upliftment. Main Road P6 in KwaZulu-Natal 
was identified by the KwaZulu-Natal 
Department of Works as a route which 
needed attention to allow more efficient 
traffic movement in the vicinity of the 
town of Tugela Ferry. Two possibilities were 
proposed – either a realignment of P6, or the 
replacement of the existing narrow bridge 
with a new double-lane bridge over the 
Tugela River to mitigate the traffic conges-
tion caused by the single-lane bridge.

The design of the doubling of the Tugela 
Ferry River Bridge was a complex multi-
disciplinary project involving communities, 

traditional leaders, structural engineers, 
geotechnical engineers, heritage consultants, 
environmental consultants, and occupa-
tional health and safety consultants.

One of the challenges was that a 
modern two-way traffic solution with pro-
vision for pedestrians had to be provided 
without impacting on the aesthetics of 
the existing historic steel bridge, which 
has monument status and is an icon in the 
area. Another challenge was to design a 
foundation that would not clash with the 
existing foundations in spite of the fact 
that the two bridges are very close to each 
other. A further challenge was to design a 
bridge that could be constructed over the 
fast-flowing Tugela River at this point.

DESIGN
Building Information Modelling (BIM) 
was used to design and draft the bridge, 
while the finite element analysis software 
package SOFISTIK was used for the 
structural analysis, and Autodesk Civil 3D 
to prepare the geometric design, drawings 
and topographical surfaces. AutoCAD 3D 
was used to model the entire bridge three-
dimensionally. The bridge would comprise 
six 27.733 m spans with a post-tensioned 
beam and slab deck.

With the aesthetics of the old steel 
bridge in mind, the new bridge was 
designed to blend into the surroundings 
without detracting from the iconic look 
and feel of the existing bridge, by for 

example lining up the positions of the 
new piers with the existing piers. The new 
piers also had the same dimensions as the 
existing piers. The new deck was placed 
just below the level of the existing deck 
so that the new bridge complements the 
existing bridge rather than overpowering 
it, in deference to the existing bridge’s 
superior heritage and iconic landmark 
status. Instead of demolishing the existing 
bridge, it will eventually be converted into 
a pedestrian walkway – thus preserving a 
piece of history in a usable manner.

JOB CREATION
The client also wanted a solution that would 
enhance job creation and skills transfer. 
Engagement with the local community was 
therefore given high priority. Local SMME 
subcontractors were employed wherever 
possible during the course of the project. 
Direct employment was also provided, and 
local schools and scholars were visited to 
promote engineering. This was well received 
by the community, to the extent that a letter 
of thanks was sent to the contractor.

ON TIME
During the early stages of the project the 
Tugela River came down in flood and took 
most of the temporary works for the piling 
with it. Despite this setback, the con-
tractor and RHDHV managed to recover 
the lost time and completed the project 
ahead of schedule, and within budget. 
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The Doubling of the  
Tugela Ferry River Bridge

one of the challenges was to design a 
foundation that would not clash with the 
existing foundations in spite of the fact that 
the two bridges are very close to each other

the piers of the new tugela Ferry Bridge line up with those of the existing 
bridge, and the new deck was placed just below the level of the existing 

deck so that the new bridge does not overpower the historic old bridge



OVERVIEW
The Val de Vie Berg River Bridge is a unique 
bridge in many respects. It is the first 
privately owned bridge of this scale in South 
Africa. Due to the location and association 
of this bridge with the prestigious Val de 
Vie Estate, significant architectural thought 
went into the planning and design of this 
bridge. The bridge has already become 
a destination in itself, more than merely 
fulfilling the purpose of access. It stands 
as a work of civil engineering art while ef-
fortlessly blending in with the architectural 
style of the estate it serves. The bridge is 
mainly used as access for residents of the 
Val de Vie Estate from the Stellenbosch area 
over the Berg River, and to also connect the 
two phases of the Val de Vie Estate.

The further development (new phases) 
of the Val de Vie Estate required ad-
ditional access to the estate to limit the 
impact of the expected increased traffic. 
A solution to the long travel times from 
Val de Vie to Cape Town and other towns, 
such as Stellenbosch and Somerset West, 
needed to be found. (Previously access 
was only via the R301 linking Paarl and 
Franschhoek, due to the Berg River bor-
dering the development on the west.) Sales 
of properties in the new phases made the 
construction of a new access road and 
bridge viable, as it unlocked more land 
on the western embankment of the Berg 

River for development and inclusion in the 
Val de Vie Estate.

DESIGN APPROACH
The initial concept was for a 70 m single-
span arch bridge when the Department of 
Water and Sanitation would not allow any 
work inside the embankments. After ne-
gotiations a single support on an ‘island’ 
near the centre of the river was agreed to, 
but with strict environmental provisions 
and limitations placed on work inside the 
embankments. The use of precast and 
pre-stressed beams was the only viable 
solution, considering these limitations. 
Wide sidewalks were a requirement and 
viewing coves were introduced over the 
pier to encourage people to also use the 
bridge for leisure.

The first design applied the concept and 
feel of a medieval bridge with arches, stone-
clad columns and heavy-set elements. This 

was subsequently redesigned to introduce a 
shallower single curve between abutments, 
with more balustrades to aid visibility of 
the landscape when travelling by car. This 
resulted in a far more slender appearance 
and improved the visual appeal. The abut-
ments were purposely oversized to provide 
the effect of a gateway as one approaches 
the bridge, as well as to provide ample space 
for nature lovers to linger and enjoy the 
views from the abutments. These spaces 
can also be used for securing horses before 
their riders stroll onto the bridge to enjoy 
the surroundings from the viewing coves. 
The abutments were toned down to receive 
a more familiar treatment in line with 
architecture elsewhere in the estate.

The outer facings of the bridge deck 
had to be precast concrete to achieve the 
curved appearance, and also because casting 
anything in-situ was not allowed due to the 
strict environmental  limitations. 
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Val de Vie Berg River Bridge
the Val de Vie Berg river Bridge gives 
access to the estate from the Stellenbosch area

an aerial view of the bridge; note the 
viewing coves on the sidewalks
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The Lower Thukela Bulk Water Supply Scheme supplies potable 
water to towns along the KwaZulu-Natal North Coast, from 
Mandini in the north to Ballito in the south. The following key infra-
structure components are included: a weir across the Lower Thukela 
River, an abstraction works and low-lift pump station located on the 
south bank of the river, a desilting works, a water treatment works 
on the north bank of the river, and a high-lift pump station linked to 
bulk supply pipelines with associated water storage reservoirs.

A design requirement was that the scheme has to remain 
operational during major floods and droughts, despite high sedi-
ment loads in the river. Hence the abstraction works was designed 
to remove as much silt as possible from the raw water and return 
it to the river before it reaches the treatment works.

The weir across the river was constructed during the five-
month low-flow window period over two consecutive winters. 
Containing the raw water pipeline within the abstraction weir 
prevented the aesthetic and environmental impacts of a separate 
pipeline crossing the river.

Operator-centric design of the water treatment works was 
a notable advance in the solution of engineering problems in 
this project. The plant was configured with an understanding of 
the daily operational tasks, such as water quality and treatment 
equipment monitoring. The plant was hence laid out in a hub 
around an optimised route that operators would be expected 
to cover on their scheduled rounds. This route was further 
optimised by minimising the need to use stairs and keeping wet 
and hazardous chemical areas separate from a ‘clean’ dosing hall 
where dose rates can be checked and controlled.

Also, the plant was laid out so that the laboratory and the control 
room have direct sight over the core part of the treatment works, 
and ready access to the abovementioned scheduled rounds route. 
The hub of the administration building and the operator’s rest area 
are designed to allow direct sight over core operation areas, with the 
intent of continuously drawing attention to key areas.

All of this required careful engineering, thereby adequately 
solving a looming problem. The rapid urban and peri-urban 
expansion in the area had led to water demand outstripping avail-
able supply. The construction of the Lower Thukela Bulk Water 
Supply Scheme has changed this situation, improving the reli-
ability of water supply and providing sufficient water for new land 
developments to proceed, thereby enabling continued economic 
growth. The scheme has also made water available to supply un-
serviced areas, thus reducing the backlog in service delivery. 

Lower Thukela Bulk Water Supply Scheme
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Lower thukela abstraction works and weir

aerial view of the Lower thukela treatment 
Works; note abstraction works to the 

left on the far side of the river



The project consisted of three pedestrian bridges on 
the N17 some 38 km apart at Regents Park, Ergo Road 
and Kwa Thema (East Rand) to improve the safety 
of pedestrians and road users. An interesting fact is 
that the bridges were placed directly on the existing 
desired pedestrian lines.

At Regents Park, the site was especially dangerous 
for pedestrians, necessitating a crossing with a 58 m 
long main span. A simple self-anchored suspension 
bridge with an in situ concrete deck slab cast on 
staging proved to be the most economical option.

The Ergo Road Pedestrian Bridge is a variable 
depth pre-stressed cast-in-situ concrete beam bridge 
with a main span of 42 m and up-stand fins at the 
support points. The bridge follows a gradual vertical 
curve to crest over the median of the highway. The 
Kwa Thema Bridge is similar to Ergo, but with a 37 m 
main span, due to the change in skew.

The designers managed to retain the graceful 
suspension bridge appearance of the Regents Park 
Bridge while giving it some armour against the 
rigours of its surroundings. Sculpted splaying 
concrete pylons provide a durable support for the 
suspension cables and ensure protection against 
vehicle impact. The suspension cables are inclined 
outwards to keep the bridge as open as possible and 
to keep the hangers out of reach of vandals. The sus-
pension cable itself uses triple-coated mono-strands 
that are contained within a grouted steel pipe, 
which effectively eliminates vandalism as would-be 
thieves will stop cutting the pipe when they hit the 
grout material.

For Ergo Road and Kwa Thema, the variable deck 
depth arrangement meant the depth of the beam 
at the mid-span, from walking surface to the beam 
soffit, could be limited to 720 mm. This fact enabled 
an impressive span-to-depth ratio of 58. A curved 
vertical alignment that crests over the median of 
the highway was used as one of the ways to combine 
functionality with an attractive form. This enables 
the gradual ascent of pedestrians, but also allows the 
fins to appear relatively flat in elevation.

Pedestrian traffic counts at the three sites showed 
that up to 867 pedestrians per day were crossing the 
N17 at Regents Park, with AADT volumes of 38 000 
at Regents Park and 16 000 at Ergo Road and Kwa 
Thema respectively. No doubt the three bridges are 
now contributing substantially to the safety of all 
road users in this area. 

N17 Section 1 
Pedestrian Bridges
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regents Park Pedestrian Bridge – combining 
functionality with graceful lines

Kwa thema Pedestrian Bridge

ergo Pedestrian Bridge 
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PROJECT DESCRIPTION
The Clairwood Logistics Park, located 
on the old Clairwood Racecourse in 
Durban, will consist of various warehouse 
structures totalling 368 000 m2. The 
preparation of the site, which is underlain 
by soft clays of the Harbour Bed forma-
tion, posed significant geotechnical and 
structural engineering challenges. Dealing 
with the geotechnical challenges forms 
the substance of this entry into the SAICE 
awards.

The purpose of the project was to 
improve the ground using controlled stiff-
ness columns (CSCs, i.e. rigid inclusions 
combined with gravel head) to meet the 
stringent settlement / differential settle-
ment requirements to support these large 
warehouse structures.

The technique was used for the first 
time in South Africa and, compared to 
conventional deep foundation solutions, 
provided significant savings on the foun-
dations of the structures. The inclusion 
of a surface gravel head significantly mi-
nimised the risk associated with column 
damage by earthmoving equipment.

The viability of the solution was verified 
through a rigorous testing programme, 
including full-scale preconstruction field 
tests, as well as extensive monitoring of the 
structural performance during construc-
tion and operation. The results indicated 
excellent performance, which satisfied the 
stringent design requirements.

Ground improvement using CSCs 
or rigid inclusions generally consists of 
columns installed in a grid formation and 
founded on some competent layer at depth. 
A load transfer platform (engineered layer) 
is placed above the columns to attenuate 
high stresses directly above the column 
head. The technique significantly reduces 
structural forces and allows for savings to 
be made on the foundation system.

Analysis of general settlement was car-
ried out using the load transfer method on 
a unit cell. Two- and three-dimensional 
finite element analyses were carried out 
to assess soil structural interaction or 
building-edge effects. The results of these 
analyses were calibrated against field ob-
servations to derive realistic engineering 
parameters for optimisation.

To achieve depths in excess of 35 m, 
the CSCs were installed by driving a 
tube with a ring vibrator mounted on a 
specialised rig. Once the founding depth 
was reached, high-strength, high-slump 
concrete was poured whilst the tube 
was extracted. The CSC was completed 
by installation of the gravel head with 
a Keller vibrocat, using a bottom-feed 
vibrator.

SUMMARY
The CSC technique, not used in South 
Africa before, proved effective for ground 
improvement to achieve the specified de-
sign requirements. A rigorous verification 
programme, including pre-construction 
testing and post-construction monitoring, 
was implemented to ensure that the solu-
tion met the design requirements. The 
operation was equipment-intensive, sup-
ported by a dedicated site workshop team 
and a robust quality control programme. 
The development of this Logistics Park 
will create long-term opportunities for the 
local community, who were also involved 
in this project in various ways. 
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clairwood Logistics Park – view of the new area and completed pocket 1 installation of the gravel head using a Keller vibrocat
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SUMMARY
In reaction to a crippling drought in 
Richards Bay, a 10 Mℓ/d desalination plant 
was designed and commissioned to assist 
the region in coping with the most severe 
drought in over a century. Thanks to a state-
of-the-art plant and the use of existing civil 
infrastructure available for abstraction and 
brine discharge, the whole project was com-
pleted in only seven months from appoint-
ment to water supply. The plant has a minor 
carbon footprint and allows for offsite real-
time monitoring and control. The unique 
system of ten transportable units generates 
10 000 kℓ/day, which brought considerable 
relief to the community at the time.

PROJECT DESCRIPTION
North Coast Water Utility (NCWU) was 
appointed by the Department of Water 
and Sanitation to establish the seawater 
reverse osmosis (SWRO) plant. NCWU 
appointed technology provider MEB for 
the overall process design and the detailed 
design, the supply, installation and com-
missioning of the water treatment plant, 
and the design, programming and com-
missioning of the overall control system. 
Royal HaskoningDHV was appointed by 
NCWU to carry out the design for the 
seawater intake pumps and pipework, 
the conveyance of brine and backwash 
water, the product delivery system, the 

administration building, the electrical 
system and the civil engineering design 
for the remaining plant.

The outstanding features of the project 
can be summarised as follows:

 N A modular desalination plant provided 
flexibility in terms of manufacturing 
the plant offsite, while in parallel com-
pleting the civil infrastructure works, 
thereby halving the time needed to 
complete the project within a very 
tight time and budget frame.

 N The existing marine outfall pump station 
was utilised to reduce cost and time.

 N No marine discharge pipe had to be 
constructed, and the existing abstraction 
sump ensured that no abstraction pipe-
work needed to be constructed.

 N The project has low to no environmental 
impact, and by using ten modules, only a 
small footprint was created.

The plant is located adjacent to Mhlathuze 
Water’s existing Alkantstrand B-Line and 
C-Line pump station that disposes of dense 
effluent to the Indian Ocean via a 3.6 km 
marine outfall pipeline. New pumps draw 
seawater from the Richards Bay harbour 
via an existing seawater abstraction struc-
ture that is part of the marine outfall pump 
station. Brine and backwash water from 
the plant is co-disposed with dense effluent 
to the Indian Ocean. The water treatment 
plant comprises:

 N Sea intake filtration
 N Ten identical containerised units 

operating in parallel for further pre-
treatment and desalination

 N Post-treatment in the form of remine-
ralisation, stabilisation and disinfection

 N Buffer tanks ahead of post-treatment 
and for the final product water. 
(Product water is pumped through 
a new rising main to the existing 
Meerensee Reservoir system.) 
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Richards Bay Desalination 
Plant (10 Mℓ/day)

the richards Bay containerised pre‑treatment and desalination plant brought relief to the 
local community during the worst drought in over a century

the desalination plant under construction
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SUMMARY
The Phase 2 additions to the Indumiso 
Campus of the Durban University of 
Technology, situated in Pietermaritzburg, 
comprised three new buildings (triple-
storey engineering block, double-storey 
lecture block and a triple-storey library), 
a stormwater attenuation facility and as-
sociated external infrastructure services.

ENGINEERING BLOCK
Client requirements included a relatively 
large-span grid system to facilitate open 
teaching rooms (general grid system of 
10 bm × 7.5 bm). During prefeasibility 
design a reinforced concrete frame using 
coffer slabs was adopted. At detailed 
design the system was, however, revised 
to an un-bonded post-tensioned flat slab 
with the following advantages:

 N It eliminated the requirement for ex-
cessive coffer slab formwork rotation, 
and this increased the production rate 
of slabs.

 N The use of post-tensioning resulted in 
savings on concrete and reinforcing 
materials, which could then be utilised 
to resolve some problematic founding 
conditions encountered on site.

 N The overall weight of the building was 
reduced through the use of thinner 
post-tensioned slabs, which assisted 
the foundation design.

LECTURE BLOCK
An overall room size of 15.5 × 20 m was 
required to create a lecture theatre clear 
of any internal supports or columns. Two 
separate lecture venues were required that 
could seat 250 students. The clear-span 
room size would normally render itself to 
two separate single-storey structures, each 
with a conventional structural steel roof 
over a ground-bearing floor surface. Due to 
space optimisation and ergonomic access to 
lecture venues by students, it was decided to 
rather stack the two lecture venues one on 
top of the other. The resulting first floor slab 
would therefore have to span the large room 
size of 15.5 × 20 m. However, this would 
have entailed high material costs, specialist 
fire-proofing products, deep structural 
plenum impacting on the run of the air-
conditioning ducts, and disproportionately 
elevated heights of the block. Hence closely 
spaced one-way spanning beams were used 
instead to form the main support structure, 
cast monolithically with lightly reinforced 

slab panels spanning between them in the 
longitudinal direction to close the gaps 
and complete the floor construction. The 
supports of these beams were facilitated 
with deep concrete beams hidden behind 
the face-brick elevated façades. The entire 
concrete support frame was stiffened to 
accommodate the secondary effects of these 
post-tensioned beams.

LIBRARY COMPLEX
The client brief was that the library should 
be a signature building that becomes the 
focal point for the entire campus. Whilst 
the structural concrete frame comprised 
a conventional flat slab construction, 
the design of the façade and associated 
structural steelwork was more complex. 
An internal staircase and walkway, for 
example, had to span a clear 15 m so that 
the lounge discussion space underneath 
would be free from all internal supports.

STORMWATER ATTENUATION
To mitigate a 1:50 year flood event, in ex-
cess of 200 m3 of attenuation volume was 
required. This attenuation area was incor-
porated attractively in an amphitheatre 
space outside the library building. 

DUT Indumiso – Phase 2 Additions
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the completed double‑storey lecture building 
at the dUt indumiso campus Pietermaritzburg
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SUMMARY
The Western Aqueduct was conceived in the mid-1990s to address 
chronic water shortages in the under-serviced northern parts of 
Durban. The purpose of the project was to transfer potable water 
supplied by Umgeni Water at Umlaas Road, to the greater Durban 
region. This bulk potable water conveyance project eclipses all other 
water distribution systems in eThekwini Municipality’s area of 
supply and is their single biggest project in terms of size, complexity 
and cost. The planning for this 30-year, 400 Mℓ/day project com-
menced in the mid-1990s and is a credit to the municipality’s water 
planners and engineers who drove the project to fruition.

PROJECT DESCRIPTION
The Western Aqueduct is a large-diameter, thin-walled, continu-
ously welded steel pipeline. The steel pipe had to be selected to 
be both economical and functional. In low-pressure areas, this 
typically meant that the thinnest available Grade X42 steel pipe 
wall could be used, subject to typical slenderness limits not being 
exceeded. The thinnest wall was 10 mm on the DN1400 pipeline 
and 12 mm on the DN1600 pipeline, giving respective slenderness 
ratios of 140 and 133.

The consultants were instrumental in the planning stages of 
the project and advised the client on key matters such as pipeline 
diameters and wall thicknesses. During the design stages, the 
consultants undertook technical analyses and produced innova-
tive details of the highest standard. In addition, provision was 
made for future hydroelectric power generation at the break 
pressure tank inlets. The Joint Venture pre-qualified contractors 
on behalf of the eThekwini Municipality, prepared tender docu-
mentation, held tender briefings and evaluated tenders received.

When pressure increases necessitated higher strength pipes, 
the grade of pipe was changed first before increasing the wall 
thickness, as this was found to be a more economical solution, e.g. 
10 mm wall thickness Grade X42 pipe was upgraded to 10 mm 
thick Grade X52 pipe, rather than say 12 mm thick Grade X42 pipe.

The pipeline was designed to be continuously welded, which 
resulted in the pipe wall stresses having to be calculated at every 
point of intersection. Longitudinal thrust was taken up in the pipe 
itself. The pipeline stress analysis included not only hoop stresses, 
but all the anticipated longitudinal stresses induced by in-line 
valves, bends, tapers, temperature variations and Poisson’s ratio.

A detailed transient analysis was undertaken to understand the 
potential causes of transient pressures, as well as potential mitigation 
measures. Numerous simulations were carried out for all known 
operating events that could generate transient pressures. To comple-
ment and provide input data for the transient analysis, an air valve / 
vacuum break analysis was carried out from first principles and veri-
fied using the CATT air valve design software.

The pipeline was constructed through densely developed resi-
dential and commercial areas, requiring particularly close atten-
tion to traffic control, community liaison, and environmental and 
heritage issues. The client, consultant and contractor approached 
the project in a spirit of cooperation that was mutually beneficial 
to all parties. 

Western Aqueduct 
Phase 2
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constructing tie‑ins on the Western aqueduct project

the Western aqueduct bulk potable water conveyance is ethekwini 
Municipality’s single biggest project in terms of size, complexity and cost
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Royal HaskoningDHV was commissioned by George 
Municipality for the design, tender and construction stages of a 
12.5 Mℓ capacity reservoir at their Old Water Treatment Works, 
just north of the suburb of Denneoord in George. The most 
suitable position for the new reservoir was between two existing 
reservoirs of 8 Mℓ and a 9 Mℓ respectively. The new reservoir 
straddles land owned by the George Municipality and land owned 
by Transnet for use of the existing active railway line.

The reservoir provides storage of potable water mainly 
to facilitate the indigent communities of Pacaltsdorp and 
Thembalethu. The reservoir is located on a unique, confined site 
between the raw Malgas pumping main to the north and three of 
the main supply pipelines to the south. Many historically placed 
services had to be relocated to accommodate the reservoir con-
struction. Storage at this site was previously provided for by only 
four reservoirs: two 8 Mℓ reservoirs, a 9 Mℓ reservoir and a 6 Mℓ 
reservoir. However, capacity eventually became inadequate. The 
existing reservoirs are in a reasonably good condition and minor 
maintenance was done to extend their life expectancy. These 
reservoirs had to remain fully operational during the 24-month 
construction of the new 12.5 Mℓ reservoir.

The reservoir had to be designed to accommodate the existing 
reservoir levels while achieving the required capacity. The two 
8 Mℓ reservoirs had to operate in parallel with the new reservoir 
on completion, while the existing 9 Mℓ reservoir is connected 
to the same system, but is located at a slightly lower level. 
Alternative positions identified east and west of the proposed 
site at the same level were found to be unsuitable due to poor 
geotechnical and environmental conditions. Hence the existing 
pipe systems on the site were reconfigured to allow improved 
operation and functionality.

All pipe connections had to be well planned and mostly 
executed out of peak periods (at night) in order to minimise inter-
ruption to water supply. The main pipework had to be designed 
to accommodate future extensions, as there is no space for future 
additional services through this corridor. The site is now the main 
source of storage and distribution of potable water to George.

This project is an example of excellent engineering innovation, 
and of high-quality infrastructure constructed in a challenging 
and restricted environment, to be utilised by the community for 
decades to come. 

Construction of a New 12.5 Mℓ Reservoir, 
George Old Water Treatment Works

the most suitable position for the new reservoir was between two 
existing reservoirs of 8 Mℓ and a 9 Mℓ respectively

the new 12.5 Mℓ reservoir at the George old Water treatment Works 
under construction
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The Power Town informal settlement 
was situated on a flood line and urgently 
needed to be relocated. Hence the 
Mosselbay Municipality had numerous 
consultations with both the Sonskynvallei 
and the Power Town communities in 
an effort to find a new home for the 
Power Town residents. An agreement 
was reached where at least 80 qualifying 
beneficiaries and their dependants from 
Power Town would be relocated to the 
newly constructed 152 IRDP units in 
Sonskynvallei. In exchange Sonskynvallei 
residents would receive the balance of the 
152 units, and existing subsidy houses 
in Sonskynvallei would be upgraded 
and repaired.

Royal HaskoningDHV was commis-
sioned for the design, tender and construc-
tion stages of the proposed Sonskynvallei 
Phase 2 human settlement project. Phase 2 
was executed in two separate contracts – 
the platforms for houses and civil services 
were constructed over eight months, fol-
lowed by the 152 top structures that were 
constructed over ten months.

The bulk earthworks design maxi-
mised the use of cut-and-fill embank-
ments between the platforms that were 
created for each individual house, thereby 

minimising the need for retaining walls 
between house platforms, while still pro-
viding vehicular access to all erven. The 
cost saving achieved with this optimised 
design made the project feasible, with 
the available funding in mind, and also 
utilised the in-situ materials effectively.

Conventional strip footings were not 
suitable for these housing units. The recom-
mended foundation system for single-storey 
masonry structures is medium rafts on 
dense/stiff in-situ soil on level platforms.

The topography of the site is 
characterised by moderate to steep 

sloping terrain which drains towards 
the north into the Hartenbosch River. 
Slope gradients vary between 10% and 
20%. Since the layout of the existing 
township did not make provision for 
the safe passage of major storm run-off 
along special servitudes through existing 
houses, special measures were required 
to manage the peak stormwater run-off. 
Two retention ponds were therefore 
constructed which reduced peak flow to 
manageable limits.

This project is a prime example of suc-
cessful integrated development. 

Sonskynvallei Phase 2  
Human Settlement Project

the Sonskynvallei Phase 2 Human Settlement Project is 
a prime example of successful integrated development

St Helena Access Project

The project below was entered into both the Technical Excellence Category and the International Category.  
Please refer to pages 46–49 for a description of this winning project.
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SUMMARY
Prior to the completion of this water supply project in 2017, the 
1 500 inhabitants of Habu, a rural community in Botswana, did 
not have access to a regular water supply for about three years. 
And just four months after completion of the water supply 
scheme, most households were registered and paying for their 
water, with the scheme being fully administered by a water 
committee made up of community members. This constitutes 
Botswana’s first formal community-managed water supply 
scheme. The main challenges on this project included dealing 
with a rapidly-transforming political landscape, and maintaining 
the project momentum while ensuring that all relevant political 
and institutional agencies were successfully engaged.

PROJECT DESCRIPTION
The objective was to design, construct and commission borehole 
infrastructure to supply water to the Habu community and their 
livestock (excluding cattle and the likes, due to the fact that 
standing water in troughs attract wild animals).

Prior to implementation of the scheme, the basic processes for 
the water supply component of the programme were translated 
into Setswana and discussed with the community in meetings 
where their comments and questions were attended to and, most 
importantly, where they made the decisions.

A key component of this process was the establishment of 
a ‘relationship management’ team, which operated throughout 
the project in parallel to (and working closely with) the technical 
team. The community were therefore confident and able to com-
ment or have inputs to each stage of the project, which strength-
ened the social component and turned out to be a critical success 
factor in the project.

Training was an integral part of the project. An effective 
governance system and support toolkit were developed to train 
the newly established committee in a two-day workshop. Further 
technical training in the basic maintenance of the infrastructure 
also took place at the time of installation.

An umbrella committee was established to ensure good com-
munication with the broader community, and comprised repre-
sentatives from all relevant organisations, including the office of 
the chief, while a dedicated field-service support representative 
who was fluent in Setswana was appointed to engage the public 
on a monthly basis.

JG Afrika’s proposal for government to take ownership of the 
assets that would be operated and maintained by a dedicated water 

committee, and financed from tariffs collected from the Habu 
community, was accepted by the authorities in August 2016.

It was decided to adopt a simple water-supply scheme that 
would allow ease of operation and maintenance by trained mem-
bers of the Habu community. The scheme therefore consists of 

Habu Community Water Supply Project

the simple water infrastructure installed at the water point in Habu – 
taps are locked and managed by the Water User committee; only 
registered members of the Water User association can collect water 
from the taps, and they pay for their water on a monthly basis
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five tanks on stands that supply taps located at a central point 
for each of Habu’s five wards, while the pumps are powered by 
solar energy with manual switches. The manual system is not a 
‘black box’ that intimidates community caretakers, but rather 
it ensures that the caretakers are in constant contact with the 
system, while their daily walk along the pipe servitude to the 
pump switching station allows them to detect any concerns 
that they are able to report timeously to the water committee. 
The basic switchgear can be maintained and repaired without 
having to rely on technicians who are located in distant com-
mercial centres, thus decreasing the overall unit costs of the 
infrastructure and ensuring uninterrupted water supply.

Labour-based construction methods, with labour provided 
by the community, were used to excavate the two-kilometre 
trench for the pipeline. While creating many short-term 
employment opportunities and encouraging increased 
involvement during the construction phases, it was also a way 
of ensuring that members of the community knew exactly 
where the pipeline had been laid to help maintain and avoid 
damaging the infrastructure.

The water committee comprises two caretakers and five 
water monitors who manage the volume of water collected by 
each household. Community members pay for their consump-
tion by registering with a water users association, and then 
present a stamped token to the monitors who open the taps 
at 9:00 am and lock them at 6:00 pm. The willingness of com-
munity members to pay for their water is further proof of the 
success of the project.

CONCLUSION
Sustainability was the objective of the project from the outset, 
and the project outcomes speak for themselves:

 N Sustainable, clean water supplied to the Habu community
 N Establishment of a formal community-based management 

structure, operating without interruption to water supply
 N All committee members trained in water governance
 N Over 75% of the community registered and paying for 

water
 N Successful handover of ownership to the Botswana govern-

ment, operated by the community themselves.
The fact that the system was established in the absence of 
formal institutional mechanisms for community-based 
management of water supply is important, because it indicates 
strongly that these mechanisms do not necessarily have to be 
in place to test this methodology in communities. However, 
it is critical to note that if this approach to rural water supply 
provision is implemented at scale, then the necessary support 
mechanisms must exist formally, i.e. extension services, finan-
cial support and regular infrastructure maintenance, repair 
and replacement.

One of the most empowering components of the project, 
from the community’s point of view, was the governance 
training and the fact that training left a practical and imple-
mentable toolkit in the community for the day-to-day manage-
ment of their water supply.

The project represents a strong overlap between the political, 
technical and social components, and therefore should have 
a solid basis for continued functionality of the infrastructure 
through its design life. 

a two‑day practical governance course (in Setswana) was developed 
for Habu, and training and management materials were provided to the 
committee following the course

Members of the Habu Water User commmittee preparing for the first 
registration of Water User association (WUa) members, who pay for 
their tokens to collect water; the plastic bags on the table contain the 
stamped Habu WUa coloured tokens, which are replaced monthly with 
a different colour

Part of the 2 km pipeline route in Habu, dug and backfilled by a team of 
30 community members in less than two weeks
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INTRODUCTION
There still seems to be strong resistance 
amongst the road design and construction 
fraternity against labour-intensive road 
construction, mainly due to a misconcep-
tion that it is too time-consuming and 
costly, and that it results in an inferior 
product. This could not be further from 
the truth, as was proved by the labour-
intensive upgrading of Themba Road L3096 
from a 3.3 km impassable track to a high-
quality all-weather gravelled community 
road. Situated in the heart of the rural 
uMbumbulu area in KwaZulu-Natal, which 
is typified by a severe lack of facilities and 
high unemployment rates, the road was 
originally little more than a rough, narrow 
track, totally impassable during rains.

The local community benefited greatly 
from the project – 118 local workers (com-
prising a mix of gender, age and disability) 
received financial reward and practical 
training in a number of sustainable activi-
ties; full-time management, mentorship 
and on-site training was given by NQF 
qualified staff; and eight team leaders with 
matric managed the activities, while one 
local student received in-service training.

The only full-time plant on site was 
a pedestrian roller, while a TLB was 

brought in for a few days to excavate six 
hard pipe crossings, and trucks brought in 
and tipped the gravel wearing course. The 
rest of the work was done by hand.

BASIC DESIGN PHILOSOPHY
The Department of Transport’s im-
plementation handbook and the latest 
EPWP guidelines were adhered to in all 
respects. Setting out and measurements 
were carried out by the team leaders, 
using basic tools, such as spirit levels, 
boning rods, tapes and pegs. To minimise 
affecting adjacent properties, the existing 
vertical alignment was maintained as 
far as possible, only smoothing out the 
irregularities.

 N Work began by clearing the thick alien 
vegetation which had invaded the 
road edges, and then the vertical and 
horizontal alignment was set out.

 N Using the ‘slot’ method to balance cut 
and fill, the 8 m wide road platform 
was constructed to level.

 N To improve the vertical alignment, the 
hollows were filled in and compacted 
using material from the cut banks.

 N Side drains were then excavated either 
side of the platform to create a 2% 
camber.

 N Water pipe crossings were excavated 
and backfilled the same day, since 
the community began using the road 
almost immediately.

 N Finally, gravel was tipped out at meas-
ured spacings, and levelled by hand.

ENVIRONMENTAL MANAGEMENT
The invasive alien vegetation was removed 
from the road edges so effectively that 
indigenous growth is returning. All the 
timber was taken away for firewood and 
other uses. Stone pitching was placed in 
the drains to prevent scour. Accesses to 
residences were formalised, thus further 
reducing erosion. Care was taken to bal-
ance the cut and fill, and so no material 
was spoiled.

PROJECT MANAGEMENT
A detailed programme was drawn up 
to optimise the timing of each activity 
and ensure that the workers were fully 
employed for their contract duration. Task 
records for each worker were agreed daily 
and payment made into their accounts 
each month. Tight control was main-
tained on expenditure, to ensure that the 
project remained within budget and was 
completed on time.

EPWP Upgrading of Themba Road L3096
themba road L3096 before the upgrade
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CONSTRUCTION
The work was divided into five team ac-
tivities. The number of work opportunities 
was maximised and the total number of 
tasks per person equalised as far as pos-
sible. The teams were supervised by the 
matriculants, who kept records of tasks, 
checked levels and approved the work.

Bush clearing
 N This comprised mainly small shrubs, 

occasionally larger trees.
 N The two disabled persons employed, 

could compete with the other more 
abled persons.

Cutting slots, formation and side cutting
 N The student and trainees were taught 

how to set out the centreline pegs by 
eye along the straights using ranging 
rods, the curves and bell-mouths 
being set out using the tangent 
method.

 N The slotting method, using a tape, 
poles and fish-lines, was used for the 
earthworks, first balancing the lateral 
cut-and-fill and then filling in between 
the slots to achieve a horizontal cross 
section and a smooth vertical curve.

 N The material excavated from the side 
drain was used to create the road 
cross fall. A pedestrian roller was used 
throughout for final compaction of the 
top of subgrade and gravel wearing 
course.

Laying pipes and culverts
20 water pipe crossings were excavated 
and repositioned.

Constructing side drains
Templates were made up for the side 
drains, which the workers used for exca-
vating. The material was thrown onto the 
levelled platform and shaped into a camber, 
using ranging rod survey methods.

Spreading the wearing course
This was tipped at regular spacing and 
each worker spread his load from one 
heap to the other. Level checks were made 
before the roller operator compacted the 
material.

PUBLIC PARTICIPATION
There are approximately 300 homesteads 
(housing 3 000 people) benefiting from 
the road. Traditional values are deeply 
entrenched, so the notion of men and 

women receiving equal pay for equal 
work needed to be delicately handled 
before acceptance.

Prior to the start of work, a public 
meeting, attended by senior members of 
the community, was held to explain the 
project and to introduce the departmental 
and consultant officials. The labour-
intensive concept and the required EPWP 
demographic characteristics were ex-
plained and accepted before the selection 
of the 118 workers.

Monthly progress meetings were held, 
attended by the department, consultant, 
student, trainees and community repre-
sentatives, where all issues were resolved 
in a transparent manner.

CONCLUSION
By the end of the contract, this team was 
fully capable of constructing any other 
road by the same methods, and during 
this time they had also learnt skills such 
as opening bank accounts, starting up a 
business, purchasing insurance, calculating 
quantities, preserving topsoil, setting out 
(horizontal and vertical alignment and 
curves), balancing cut-and-fill for slotting 
and infilling, effective compacting using 
hand stampers and pedestrian roller, shut-
tering, concreting and screeding, and block 
paving and cutting blocks for filling gaps.

The completed road is now fully func-
tional, and the community takes great 
pride in their achievement. 
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the completed road, in which the  
local community takes great pride

Upgrade in progress; the pedestrian 
roller was the only full‑time plant on site
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INTRODUCTION
The elegant Tugela River Pedestrian Bridge opened to the public 
in June 2017 as the first steel pedestrian suspension bridge in the 
Mvumase, Maphumulo District, in northern KwaZulu-Natal. It is 
a landmark structure with an overall length of 180 m and towers 
that are nearly 27 m high.

Prior to the construction of the bridge, community members 
crossed the 150 m wide Tugela River by removing all clothing and 
wading across the river with their valuables held over their head in a 
bucket. However, in their attempts to reach the local road, schools, 
health care facilities, supermarkets and work opportunities, some 
were swept away by the river currents or attacked by crocodiles.

The new pedestrian bridge now provides dignified, safe pas-
sage to these amenities.

From a construction point of view, there was no formalised 
vehicle access to the site, and no cell phone signal within a 15 km 
radius of the site, which impacted on communication with project 
team members and suppliers, and on the transportation of plant 
and materials. Other site difficulties included unfavourable 
weather conditions, with summer temperatures exceeding 40°C, 
and wet weather which made access to the site impossible and 
delayed construction. Despite these challenges, the project was 
completed on time, i.e. in 14 months.

PROJECT DESCRIPTION
An overview of the various elements of the suspension bridge and 
load transfer through the elements is provided below.

The load from the bridge deck is transferred to the hangers 
and then into the main cables, which transfer a part of the load 
into the towers and a part of the load into the ground through 
massive anchor blocks. The load finally reaches the ground 
through the towers and the anchor blocks.

Special attention was given to the bridge aesthetics, as well 
as to the securing of the cable and hanger ends, steel end-plates 
at the deck-ends, and double-nuts to all connections to negate 
the risk of bridge elements being tampered with over the 
long-term.

The site challenges required detailed planning and ongoing 
communication between the engineer and the contractor. Large 
mobile cranes and cherry-pickers, which would normally have 
been used during the construction of the tower elements, and 
during the erection of the suspension bridge cables, were unable 
to access the site. The site was also inaccessible to concrete-
supply trucks and all concrete therefore had to be batched 
on site.

Transportation of materials to site was an additional chal-
lenge. The prefabricated parallel wire strand suspension main 
cables weighed approximately 12 kg/m, or an approximate total 
of 3 tonnes for one main cable that was to be erected across the 
bridge length. The main cables were pulled across the bridge 
length and seated in the saddles of the tower elements largely 
through manual labour operations.

A special temporary working platform / footbridge was 
then positioned below the free cable profile to enable work at a 

Tugela River Pedestrian Bridge No 3433
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the completed tugela river Pedestrian Bridge
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convenient height for the remainder of the suspension bridge 
work, such as the cable clamp and hanger erection, and the deck 
erection.

With environmental impact in mind, the limiting design 
restraint was that the bridge piers could not be located within 
the river, and this resulted in the bridge deck being required to 
span 130 m between piers positioned on the river banks at the 
narrowest crossing point.

Steel was the natural choice for the bridge deck construction, 
since it is much lighter than concrete, and therefore suitable for 
long-span bridges. A suspension bridge structure was envisaged 
as the suitable mechanism to support the deck loads at incre-
mental distances along the deck length from above, as opposed 
to providing pier supports below the deck.

The particular bridge design therefore minimised environ-
mental impact, while also being economical and aesthetically 
pleasing.

COMMUNITY LIAISON
Hatch drove a participatory process with the local community 
through regular face-to-face interactions. Clear protocols 
were followed in communicating with traditional leaders 
and elders, and the win-win benefits of the project were 
emphasised. Imparting an understanding of the long-term 
benefits of the project was important, because the community 
had short-term employment expectations which could not 
be realised. Hatch had to clearly articulate the significant 
health and safety risks associated with labour activities on 
the project, and that skilled-labour with specialised training 
for work at heights and suspension-bridge construction 
was required.

The contractor also needed to stockpile the prefabricated 
steel deck sections and other materials on site, and in 

understanding the benefits of the bridge, the community had 
reason to not use these materials for their own purposes. 

nearing completion – prior to aesthetics and safety finishing; 
note the yellow waterline which shows high water levels



INTRODUCTION
The D1613, which is located within Ward 3 
of the eThekwini Municipality in the Nyoni 
area near the Inanda Dam, is a feeder 
road off the P100, which in turn links the 
communities of Inanda, KwaMashu and 
Ntuzuma. D1613 therefore forms part of 
an important network of roads that sup-
ports the economic development of the 
area. With 80% of the Nyoni community 
unemployed, and having very low levels 
of education, the upgrading of the D1613 
to a Type 6 road (surfaced), using labour-
intensive methods, offered various employ-
ment and training opportunities.

DESIGN
An inspection of the road revealed that 
both the vertical and horizontal align-
ments were not conducive to the required 
design speeds. It was also necessary to take 

note of all services, dwellings and graves 
which could have had potential impact on 
the design of a labour-intensive construc-
tion approach. For the same reason the 
preliminary works also included feasibility 
assessments for excavation by hand. As 
such the design considered:

 N Identification of areas not conductive 
to labour-intensive construction.

 N Mass haul calculations which pro-
moted transverse material movement 
as opposed to longitudinal movement.

 N Material conducive to labour creation 
(a concrete surface was designed with 
intention for all concrete to be mixed 
on site).

 N Careful planning to ensure that the work 
was compartmentalised in order to sup-
port increased labour content on site.

Prior to the upgrade of D1613, pro-forma 
tender documents issued by the client 

had not been aligned to include labour-
intensive construction (LIC) activities. 
Therefore, trained design engineers and 
managers, together with site staff from 
Naidu Consulting (Pty) Ltd, prepared 
project-specific documentation for this 
purpose, which allowed the project to be 
executed using best practice methods.

ENGAGING THE COMMUNITY
As with most labour-intensive construc-
tion projects, the buy-in from the local 
community was of extreme importance. 
Various meetings were therefore held 
with community leaders. Once the Public 
Liaison Committee had approved the 
labour intensive nature of the project, 
further community engagement with 
potential local workers continued in the 
form of participant inductions (held in 
isiZulu) prior to signing contracts.

TASK-BASED REMUNERATION
The project opted for a task-based system 
of remuneration, as opposed to the con-
ventional time-based system. Task-based 
work is a method whereby local workers 
are issued with an output (task) to achieve 
on a daily basis, and subsequently paid for 
the output achieved. To ensure the efficient 
completion of tasks, workers were organ-
ised into teams, with each team having a 
leader who reported to the contractor’s 
foreman, thereby facilitating a functional 
monitoring structure which achieved 
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Upgrade of D1613 from Gravel to Concrete‑
wearing Surface using Labour‑intensive Methods

Right: the labour‑intensive work on the 
d1613 demonstrated that women work 

well on the type of manual labour where 
employers usually prefer using only men

Bottom: For the labour‑intensive upgrade 
of the d1613 all concrete was mixed on site
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Professional Team: Naidu Consulting (Pty) Ltd
Main Contractor: Chris Africa Civils
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target output on a daily basis and allowed 
the efficient programming of work.

ACCREDITED TRAINING
A Memorandum of Understanding be-
tween the KZN Department of Transport 
and MTL Training and Projects provided 
accredited training funded through the 
Department of Economic Development, 
Tourism and Environmental Affairs. All 
workers were trained on selected relevant 
unit standards contained in NQF Level 2: 
Construction Roadworker prior to under-
taking work on site.

CONSTRUCTION
The labour-intensive work included:

 N Clearing and grubbing of the site
 N Excavation for drainage structures
 N Bedding, selected fill, backfilling 

and compaction of all pipe trenches 
irrespective of depth, but assisted by 
mechanical compaction equipment to 
achieve the specified densities

 N Transportation and spoiling of all trench 
materials, where the disposal site is 
located within 20 m of the source

 N Cleaning and tidying up of the site
 N Construction of all brickworks re-

quired for the structures
 N Mixing and placing of all concrete 

work for the concrete surface, drainage 
structures and the concrete sidewalk

 N Construction of retaining walls
 N Installation of guardrails and road 

signs.
The work on the D1613 demonstrated 
that women work well on the type of 
manual labour where employers usually 
prefer using men. The project has, to 
date, produced over 50 000 person days 
of employment, including approximately 
17 000 person days of training, generated 
from 262 work opportunities, with 87% 
youth, 58% women and 1.1% disabled 
persons. While six disabled persons were 
interviewed from the community, medical 
examinations conducted as part of safety 
regulations determined that only three 
were fit for the work offered.

IMPACT ON THE COMMUNITY
The project has had a lasting impact on 
the community, who are extremely proud 

of their participation in the project and 
have taken ownership of the road:

 N The skills development programmes 
imparted valuable on-the-job skills 
training.

 N Practical training was undertaken on 
community structures (e.g. school 
driveways that needed improvement).

 N To ensure that the community was 
capacitated to drive the economy, local 
suppliers were requested to provide 
quotations as an opportunity for busi-
ness. In this way work to the value of 
approximately R550 000 was awarded 
to 11 local suppliers.

 N Throughout the project, participants 
were mentored and observed for 
advancement, with several participants 
having been identified as potential 
Grade 1 contractors who will be used 
in Phase 2 of the programme.

 N Over 36% of the project budget was 
transferred to local workers, while 
local suppliers were targeted to 
provide material to the project. This 
allowed further income transfer to the 
community. 



The provision of communal water and 
sanitation facilities has been mandated 
by the South African government as an 
interim measure for informal settlement 
upgrading. These services form the first step 
in the upgrading process and are essential in 
meeting the basic needs of the community. 
The eThekwini Municipality is rolling out 
community ablution blocks to informal 
settlements throughout their jurisdiction. 
Bosch Projects was one of the four design 
consultants contracted by eThekwini 
Municipality to provide professional engi-
neering and construction supervision for 
the delivery of communal ablution facilities 
to informal settlements in the region, at a 
total project cost of about R1 billion.

The Bosch Projects team worked closely 
with the eThekwini Municipality to secure 
the supply of potable water and basic 

sanitation services to some of the poorest 
communities in KwaZulu-Natal. Through 
this project more than 118 000 people 
living in 34 informal settlements across the 
city are benefiting from the provision of 
300 communal ablution facilities.

Overall, the Water and Sanitation 
project aims to provide the installation 
of water and sewer links throughout the 
province to ablution blocks in 317 informal 
settlements, which have been selected for 
future development by the Department of 
Housing. One prefabricated ablution block, 
with water and sewer links, will be installed 
for every settlement comprising more than 
50 dwellings. About 800 000 people living in 
240 000 informal settlements will be given 
access to running water and toilet facilities.

Around 600 people from within the 
project area were employed and local 

subcontractors were mentored and given 
business opportunities, thereby increasing 
revenue streams and providing upskilling. 
Local sources of material were used in 
the construction, thereby benefiting 
local suppliers.

Bosch Projects alone subconsulted 
with two eThekwini development design 
consultants – Lwazi Project Management 
and Masithu Consulting and Project 
Managers – in a mentorship role, with 
emphasis on skills development to accel-
erate training and knowledge transfer.

The project illustrates the success 
that can be achieved in service delivery 
to informal settlements through 
partnerships between national 
government, the local community 
and private sector professional service 
providers. 
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Provision of Water and Sanitation to Informal 
Settlements and Schools in eThekwini Municipality

Right: the ethekwini Municipality is rolling 
out community ablution blocks to informal 

settlements throughout their jurisdiction

Bottom left: trunk sewer main 
under construction

Bottom right: inside view of a 
modular ablution block
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The Umshwathi Secondary Bulk Water Scheme, Phase 1, encompassed 
the upgrade of the secondary bulk water supply to four reservoirs serving 
the communities of Nadi, Mpolweni, Albert Falls and Trustfeeds, in 
central KwaZulu-Natal, who were in dire need of a reliable and sustain-
able water source. The project was primarily focused on community 
development through the creation of EPWP (Expanded Public Works 
Programme) employment and skills training opportunities. According 
to PFMA (Public Finance Management Act) 2016 regulations, 30% of 
the project based on construction expenditure had to be allocated to 
qualifying enterprises. This project achieved an admirable 33.5% of the 
construction works being successfully undertaken by emerging busi-
nesses who contributed to the project in terms of material supply, civil 
works, mechanical construction and environmental rehabilitation.

Phase 1 of the project developed infrastructure to meet the daily 
demands of over 130 000 people living in 22 000 homes. In order to meet 
this requirement, 24 km of pipe (with diameters ranging from 200 mm 
to 315 mm, uPVC and groove-ended coupled galvanised steel) were laid 
to carry water to and from four reinforced concrete reservoirs with a 
combined capacity of 11.5 Mℓ (ranging from 1.5 to 4 Mℓ).

The design considerations included the accommodation of steep 
grades and natural obstructions in the horizontal and vertical align-
ments, allowances for river crossings, the construction of above-ground 
sections of pipes due to geotechnical hindrances, and working within 
confined areas because of existing infrastructure.

Local employment resulted in valuable skills transfer in all aspects of 
pipe-laying, general plumbing and concrete-related works. In addition, 
sixty benefactors received NQF Level 4 accredited training in plumbing 
and steel fixing, while six university of technology students from the 
district were employed to undertake their experiential training for the 
contract duration. These students received invaluable training in aspects 
of quality control, contract supervision and administration, as well as 
general industry-related matters. Three unemployed civil engineering 
technicians were also employed on a contract basis and were trained 
as Junior Site Agents. The contractor also employed a workforce of 20 
permanent and skilled employees over the two year construction period.

The successful completion/handover of the project was celebrated 
with great enthusiasm and a proud sense of accomplishment by the local 
communities. 

Umshwathi Secondary Bulk 
Water Scheme – Phase 1
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Pouring a concrete column base for one of the reservoirs

Labour‑intensive river crossing construction

Bedding preparation in progress on Phase 1 of the labour‑
intensive Umshwathi Secondary Bulk Water Scheme



The KZN Department of Transport has, since its inception in 1996, 
advocated the involvement of local communities in the planning 
and implementation of all of its projects to allow for improvements 
to local infrastructure. What actually gets done, however, hinges 
entirely on the attitude and motivation of the management team.

On Main Road 25-3, employer, consultant, contractor and 
community representatives turned a very straightforward, plant-
intensive betterment contract into something special. Based as far 
as possible on EPWP and National Development Plan principles, 
the achievements of this contract included:

 N The setting aside of a budget in the contract document, with the 
approval of the employer, for community upliftment and training;

 N The issuing of four contracts to Grade 1 contractors, one of 
whom has now moved up a Grade;

 N The employment of 49 local labourers – 85% of the workforce, 
including 29 young people and 16 women – full-time on the 
contract;

 N NQF-accredited training, spanning 4 660 man-days, of a 
further 47 local potential entrepreneurs in sustainable skills, 
who received stipends;

 N Having the trainees refurbish the local community hall as 
part of their practical training exercise;

 N Initiating a major book drive by the construction team to 
stock the newly created library; and

 N An all-female management team comprising members from 
the consultant and the contractor, all of whom, at the request 
of the of the Ward 8 Councillor, gave lectures to the higher-
grade learners of four local high schools on the importance 
of maths and science, as well as the exciting opportunities in 
civil engineering for young women.

Classified as a Class R2 road, with an average daily traffic volume 
of 1 180 vehicles, the road is used mainly by local commuters and 
serves three schools directly on the route, so learners utilise it to 
get to and from school.

A full design assessment was carried out and, with 
the limited budget available, a tender was let to carry out 
pothole patching and crack sealing, followed by a slurry seal 
over the bulk of the road to correct the very rough texture. 
This was followed by a 20/10 mm double seal, using an S-E1 
modified binder, topped by a fog spray to hold the aggregate 
and protect the surface against ingress of water. This resulted 
in a cost-effective solution, with an estimated 3–5 year 
design life.

The seal design was based on TRH3, with sand patch and 
ball penetration tests carried out daily so as to adjust the ap-
plication rates accordingly. The binder distributer and chip 
spreader were also calibrated every morning. The contractor 
made use of a mechanical pre-coating machine, which made a 
significant difference to the quality of work. The plants were in 
an excellent condition and their skilled workers fully trained 
and motivated. Local labour was fitted in to assist in the opera-
tion wherever possible. 
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The Reseal of Main Road 25-3
Main road 25‑3 before resealthe newly resealed Main road 25‑3
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the rehabilitated community hall, which had stood 
abandoned and dilapidated for many years
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The Siyathuthuka Primary School near New Castle in KwaZulu-Natal needed a 
new Early Childhood Development Centre and proper facilities to enhance the 
education of foundation phase learners. The existing conditions were unsatisfac-
tory, with around 50 learners being clustered together in one room. The existing 
structures had been constructed from old tin sheeting, and had no floors, no 
tables, no lights, minimum ventilation and no basic facilities such as a chalk-
board, a storage area, etc. Provision also had to be made for proper sanitation, 
water availability and a generally clean, healthy environment.

The design of the centre was based on a standard template of the 
Department of Education, which the consultants improved to meet the par-
ticular needs for functionality, practicality, durability and low maintenance.

Particular attention was paid to water availability and decent sanitation, 
the latter in the form of upgraded, safe pit toilets. The toilet doors were con-
structed with cut-outs, enabling the teacher to unlock doors in the event of 
learners being unable to open the doors from the inside.

Water harvesting was incorporated into the design, via storage tanks to 
service the new pit toilets, classroom sinks and external taps for irrigation 
purposes.

Due to the dry, windy and sandy conditions, the design stipulated the 
use of face brick and aluminium roof sheeting to reduce maintenance.

It was a requirement that 100% local unskilled labour had to be utilised 
during the construction of the facility, hence all work was done manually. 
Preference was given to the unemployed parents and/or guardians of learners, 
whereafter workers were sourced from the surrounding community. Rotation of 
work at various stages of the construction was adopted to offer more opportuni-
ties for skills transfer.

All materials were procured through local suppliers, thereby supporting 
the economy of the region.

The eager little learners are now comfortable in a secure, spacious, 
appropriately equipped and hygienic facility, offering them a new level of 
foundation phase education. 
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INTRODUCTION
Situated in the middle of the South 
Atlantic Ocean, St Helena is the second-
most remote inhabited island in the world. 
Access to the island since discovery has 
been by ship, with the RMS St Helena 
servicing it since 1990, carrying cargo 
and passengers mainly between Cape 
Town and the island. No airport or ship 
berthing facilities existed before this 
project commenced. The completion of 
the airport changed a six-day ship voyage 
from Cape Town into a six-hour flight 
from Johannesburg, and made access to 
the island much easier.

The works, including an airport, ac-
cess road, fuel farm and wharf (Photo 2), 
have opened up access to the island 
for tourism, business and industry, 
education, health care and medevacs 
(18 since the opening of the airport), all 
ultimately leading to a self-supporting 
overseas territory.

DESIGN
The professional team followed a refer-
ence design on which the contract was 
priced. A rigorous design approval process 
was followed, which, with nine different 
design consultants (over 45 engineers 
and technicians) submitting designs at 
any stage in ‘discreet complete packages’, 
involving a technical manager, two 
independent certifiers, a regulator and the 
engineer, proved to be challenging at the 
best of times.

The 14 km access road (Photo 3) was 
designed and carved through steep, 
rugged terrain with gradients up to 16%. 
This road had to be constructed first to 
transport all plant, equipment and mate-
rials from the contractor’s ship from one 
side of the island to the other (Photo 4).

Other components of the project 
included a terminal building, navigational 
aids, sewage treatment plant, permanent 
water supply, fire training rig, an aviation 

fuel facility, sea rescue facility, hospital 
upgrades and smaller infrastructure 
works.

LOGISTICS AND TECHNICAL 
CHALLENGES
The remoteness of the island required an 
efficient supply chain and logistics solution. 
The contractor found and chartered a suit-
able ship, modified it to operate as a ‘taxi’ 
to the island from Walvis Bay, Namibia, for 
four years. A new landing jetting was con-
structed as the first section of the works to 
land the supply ship. In total 85 000 tons 
of materials, plant, equipment and fuel 
were transported using the NP Glory 4, a 
landing craft (Photo 5), on 48 voyages car-
rying over 17 million litres of fuel, 30 000 
tons of cement, 5 000 tons of explosives, 
120 items of plant and over 1 000 con-
tainers of materials and equipment.

The site chosen for the airport and 
runway was covered in hills 30 m higher 
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than the final runway level, a few small 
valleys and a 117 m deep valley on the 
southern end, called Dry Gut. A total of 
9.5 × 106 m³ of the ‘mountain top’ was 
mined and cut away, with the primary 
feature of the runway and RESA (runway 
end safety areas) being an 8 × 106 m³ rock 
fill embankment (Photo 6) filling up a 
 portion of Dry Gut.

The geology proved to be vastly dif-
ferent to that anticipated from the core 
logs. Over 1.5 million m³ of unsuitable 
material was excavated and the contractor 
ended up spoiling this in local valley 
extensions, all outside the ‘clear and 
graded’ area. At the commencement of the 
bulk fill operations, the lower layers were 
turned into a full-scale in-situ laboratory. 
Trials were conducted on various layer 

Photos 3 and 4 a 14 km access road had to 
be constructed to transport plant, equipment 
and materials from the contractor’s ship from 
one side of the island to the other

Photo 2 the new wharf – no ship berthing 
facilities existed before this project commenced

Photo 5 the nP Glory 4 served as chartered supply ship for the duration of the project, transporting 
all the required fuel, cement, explosives, plant, materials and equipment over 48 voyages
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thicknesses, particle size, water content 
and compaction effort. Large water 
replacement tests were conducted to 
measure resultant densities and to estimate 
void ratios. Grading analyses were done, 
as were plate loading tests. These tests 
were maintained as part of QC checking 
throughout the fill process. A layer thick-
ness of 800 mm, maximum rock size of 
500 mm, 100 ℓ water/m³ and ten passes of a 
20-tonne roller were finally adopted. All of 
this was done to achieve maximum density 
and minimum voids, and to limit total 
settlement. The bulk fill was completed in 
September 2014 (117 m high, 730 m wide 
at the base, 90 m wide at the top) (Photo 7). 
Settlement monitoring cells were installed 
across an extensive area in three layers. 
These cells revealed settlement of 250 mm 
during construction. Three years post 
construction 82 mm settlement has been 
measured using precise levelling (designers 

anticipated 1 m to 2 m settlement during 
and immediately after construction, based 
on previous rock fill dam studies).

The introduction of large quantities 
of water during rock fill placement and 
spreading posed its own problems. A solu-
tion was adopted where water was added 
to the ADT immediately after loading. By 
the time the material was delivered and 
tipped, all particles were suitably wetted.

The eastern side of the island is 
arid, with no water source available for 
construction – 8 × 106 m³ of fill required 
1.6 × 106 m³ of water with a peak planned 
fill production of 20 000 m³/day. A desali-
nation plant was considered, but this was 
costly and would have entailed a 14 km 
pumped scheme, as well as brine disposal 
problems. Fortunately five excellent-yield 
boreholes were drilled and equipped 
within a kilometre of the main airfield 
site in the most unlikely location, and 

these collectively yielded in excess of the 
required amount of construction water.

The final runway level (Photo 8) was 
always going to be tricky – it depended 
on the quantity of good quality material 
available from cut to fill (9.5 million m³ 
total fill), and how much needed to be 
spoiled all within the constraints of:

 N The defined site area;
 N The ICAO limits of x-sectional 

and longitudinal slopes on runway, 
taxiway, apron, clear and graded area, 
the RESA;

 N The construction programme where 
buildings and parking area needed to 
be started long before the earthworks 
were completed (levels were crucial);

 N The actual fill bulking factor versus 
what was predicted; and

 N The balance of fill quantity required 
within the ADA to ensure that, after 
final levels had been set, the contractor 
would not run short of fill material. An 
overall total of 9.5 × 106 m³ of material 
was drilled, blasted and excavated at 
the airport site.

Initially, a large culvert would have been 
constructed under the bulk fill to allow 
stream flow under the embankment. 
Before the critical invert level was reached 
in the filling process, a decision was made 
to mine additional material by creating 
an open drainage channel around the fill. 
This eliminated the need for a 900 m long 
culvert, avoided problems with earth-
works plant access, and the gained cut 
material aided in controlling the overall 
balance of cut-to-fill quantities.

Throughout the cut-and-fill process, 
extreme care was given to environmental 
matters. On occasion, blasting was 
delayed for days until indigenous and 
unique wirebird chicks were hatched and 
could be safely relocated. Rocks covered 
in lichens were carefully collected, stored 
and finally reintroduced. The bulk fill 
has benches at 10 m vertical intervals 
covered in topsoil, which has allowed the 
re-growth of the sparse local flora.

The 14 km reference design access road 
required re-designing. The cross-sections 
presented at tender stage were not suited 
to the harsh and steep topography 
encountered in the first 3 km where the 
road rises 300 m. The width of the road 
was reduced from 8 m to 6 m to prevent 
excessive cuts into the mountain side.

Two prominent mountains on 
either end of the runway made direct 
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straight-line approaches into the runway 
unlawful per regulations. Offset instru-
ment flight path (IFP) approaches had 
to be designed for both runways, with 
associated AGL and navigational aids 
(including Localiser, DVOR, PAPIs, GBAS, 
VHF, HF) designed for such.

An EMAS (engineered material ar-
restor system – a crunchie-type concrete 
that collapses around the aircraft wheel 
should it overshoot the relatively short 
runway) was part of the reference design. 
Offering a better long-term solution, the 
contractor removed the EMAS in favour 
of a longer RESA, extending Dry Gut 
rock fill from 6 × 106 m³ to 8 × 106 m³, for 
future-proofing the runway.

Concrete runway pavements were laid 
using a continuous paver. Accuracies of 
3 mm and 6 mm have been achieved, as 
specified. Concrete was chosen to con-
struct the pavements for four reasons:

 N The frequency of runway usage
 N Constructability
 N Supply chain logistics (associated with 

pre-mix)
 N Long-term maintenance costs.

During the blasting operations to prepare 
for the runway area, sufficient rock was 
mined to provide course and fine crushed 
aggregates for the entire concrete require-
ments on the project (60 × 103 m³).

A crusher and dry-mix batch plant 
were part of the plant shipped to the 
island and were established in close prox-
imity to the site.

ENVIRONMENTAL CONSIDERATIONS
The employer provided an exhaustive 
environmental statement document and 
a comprehensive EMP. The protection 

of the wirebird (a plover unique to 
the island), the mole spider, the giant 
earwig, the lichen and the Central Basin 
invertebrates unique to the island were 
all part of the environmental statement. 
During construction, a number of these 
species were discovered and alternative 
structure positioning and layouts agreed. 
Disposing of hazardous waste safely, 
and reinstating the vegetation through 
additional propagation of plants for all the 
land-take areas, were part of the works. 
All mitigations proved highly successful, 
thanks to the contractor’s professional 
environmental team.

The architectural features that were 
adopted for the structures incorporated 
the historical building practices of the 
island (shapes, materials, colours) devel-
oped over centuries of defending itself.

CONCLUSION
The major part of this £280 million project 
was completed on time and within budget, 
and certified in May 2016, with scheduled 
flights having successfully commenced in 
October 2017. The bulk fuel installation of 
six million litres storage capacity is nearing 
completion, with commissioning activities 
in progress (Photo 9).

With an operational airport, the 
St Helena Government is currently 
ramping up tourism and industry, and a 
number of lives have already been saved 
through the successful operations of 
medevacs off the island, while the ‘Saints’ 
who left the island years back for greener 
pastures are returning in their numbers, 
and tourists are enjoying the offerings 
of the island with its wealth of scenic, 
historical and marine attractions. 

Photo 8 the final runway level depended on the 
quantity of good quality material available from cut to 
fill (9.5 million m³ total fill), and how much needed to be 
spoiled, all within various constraints, as discussed in the article
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INTRODUCTION
Curved cable-stayed bridges are rare, and curved cable-stayed 
rail bridges even rarer. The conceptualisation, detailed design and 
construction of the Sydney Metro cable-stayed bridge therefore went 
beyond conventional cable-stayed practice and technology.

PROJECT DESCRIPTION
The bridge, located in the northwest of Sydney, is a curved-in-plan, 
three-span cable-stayed rail bridge constructed using precast 
segmental concrete. The bridge forms the tail end of a 4.5 km 
elevated viaduct that is part of the new Sydney Metro. The metro is 
the largest infrastructure project currently under way in Australia, 
and its first phase (the Northwest line), includes eight new stations, 
approximately 15.5 km of tunnels and this ‘skytrain’ viaduct.

The deck superstructure was first built as a seven-span 
continuous girder on temporary supports using an overhead 
self-launching gantry. Thereafter the bridge was converted into a 
three-span cable-stayed bridge and the temporary supports were 
removed. The use of the precast segmental concrete for the deck 
superstructure was a required continuation of the main viaduct. 
The challenge was the integration of the techniques and temporary 
works used to build precast segmental concrete bridges, with the 
demands of cable-stayed bridge construction.

The 269 m long structure may be described as a cable-supported 
bridge. Its behaviour is, however, similar to that of an extra-dosed 
bridge where the deck section carries a significant proportion of 
the loads. The continuous superstructure comprises three spans of 
76.9 m, 131.0 m and 61.1 m. A typical box girder segment length of 
3 m was adopted for the crossing in order to limit the length of the 
facets along the 402.75 m horizontal radius of the bridge.

UNUSUAL FEATURES
The superstructure of the bridge consists of a single cell box girder 
with inclined webs and cantilevered deck slabs on both sides. 
The overall depth of the box girder is 3.5 m. A central fin projects 
1.75 m above deck level to create a stiff central spine along the deck. 
The fin has an asymmetrically tapering section that encloses the 
lower part of the stay cables. This fin provides additional longitu-
dinal stiffness to the girder and helps to limit the vertical deflection 
of the main span. This is a critical requirement of any long-span 
rail bridge. Hidden behind the bridge parapets, the fin is not visible 
from Windsor Road (the bridge provides a single-span crossing of 
Windsor Road at Rouse Hill Drive, with all bridge abutments and 
deck support structures located outside of the road reserve).

The design of the permanent works involved the careful bal-
ancing of the longitudinal bending moments with the torsion in 
the curving deck section. This was achieved by setting the lower 
cable anchorage eccentric to the girder’s shear centre. The tower 
height had to be balanced between its ability to attract load from 
the girder with the need to limit the lever arm for the transverse 
forces generated by the stay cables as they followed the deck’s 
horizontal curve.

CONCLUSION
It is believed that this bridge is the first curved cable-stayed rail 
bridge supported by a single plane of cables. Considering the in-
novations of a central fin, the alternative construction sequencing 
and the use of plastic analysis, the design is seen as world-best 
practice in the field of bridge engineering. 
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INTRODUCTION
The existing loading berth at the Matola 
Coal Terminal in Mozambique (constructed 
in 1964 and accessible via the Maputo 
navigation channel) needed deepening and 
upgrading to receive Post Panamax vessels. 
As terminal operations had to continue 
unimpeded during the execution of the pro-
ject, thorough planning and risk manage-
ment were essential throughout the project. 
Dredging activities also had to be executed 
within available shipping windows, while 
the installation of a new fendering system 
had to take place within a scheduled 19-day 
shutdown period.

PRIMARY DESIGN ASPECTS
 N Berth pocket dredging (approximately 

57 000 m3)
 N Installation of a piled fendering 

system, offset at 8.5 m from cope line
 N Installation of two new double 100 t 

quick-release mooring hooks
 N Provision of two new steel gangway 

access platforms
 N Scour protection system, consisting of 

precast concrete mattresses
 N Concrete cap repairs to the existing 

block-wall
 N Repair of cavities under the blockwall 

(identified by diving inspection)
 N Decommissioning and removal of old 

bollards and mooring hooks

 N Refurbishment of the eastern walkway, 
to be re-used for the western walkway.

PROJECT SUMMARY
The presence of unforeseen subsea 
geotechnical conditions necessitated a 
redesign of the dredging scope. Subtech’s 
specialised marine equipment, which 
included subcontracting one of the 
largest cutter suction dredgers in the 
world, allowed the project team to adapt 
and execute the works much faster than 
anticipated (the dredging work was largely 
completed within four days). This achieve-
ment is particularly notable considering 
that the berth pocket dredging had to be 
executed within 15 m of the existing quay 
structure.

Project execution of the berth-deep-
ening project commenced in July 2016, 
and was completed in October 2017.

A total of 57 000 m3 of material was 
dredged, consisting of approximately 
90% rock and 10% marine sediments. The 
berth pocket was dredged from –11.5 m 
CD to a depth of –15.4 m CD, and the 
newly formed slope is protected by an 
upgraded scour protection system.

Temporary scour protection was 
placed from the quay using a landside 
excavator, prior to commencement of 
dredging. The final scour protection 
mattresses were cast on site and installed 

while the berth was operational (these 
were lowered vertically between the quay 
and the vessels). Purpose-made grout mat-
tresses were designed to wrap around the 
new piles and then fixed to the adjacent 
precast mattresses.

The new fendering solution (piles, pile 
cap, concrete slab, new fenders and tie-in 
steel strut system) was designed by Subtech 
to maximise constructability in the 
allocated 19-day window. Two purpose-
made pile guide frame steel structures, 
weighing approximately six tons each, were 
designed and fabricated. The lower rigging 
assembly allowed for careful alignment and 
surveying during the pile installations. The 
steel piles were driven by top drive hammer 
from a floating barge, and a precast deck 
slab was placed on the completed struc-
ture, giving access and providing weight to 
resist uplift forces.

CONCLUSION
The deepened and refurbished berth is 
now able to receive Post Panamax vessels 
of up to 240 m length overall, a beam of 
38 m and a fully laden draught of up to 
14.2 m. Subtech’s exemplary management 
of its logistics chain ensured that the im-
portation of materials and plant (mostly 
by barge from Durban) into Mozambique 
did not negatively affect the exacting 
construction programme. 
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The project below was entered into both the International Category and the Technical Excellence Category.  
Please refer to page 23 for a description of this project.

INTRODUCTION
Once completed, Pinnacle Towers, located in Upper Hill Road, 
Nairobi, will be the tallest buildings in Africa, with heights of 
around 300 m and 201 m respectively. This prestigious development 
comprises two towers, the tallest of which will have 70 mixed-use 
floors with luxury apartments and offices. The other will be a 5-star 
Hilton Hotel with 45 floors. There will also be a podium with five 
floors of shopping, entertainment, restaurants and a luxury mall. 
The project, which occupies an area of approximately 8 500 m2, will 
furthermore include three or four floors of basement parking.

Kenya, and especially its capital Nairobi, is growing fast in 
the world of business and finance. The Pinnacle Towers complex, 
once completed, will therefore not only change the skyline of 
Nairobi, but is bound to attract further investment from around 
the world. In addition, the maintenance of the offices and the 
hotel will create a substantial number of new jobs for Kenyans.

Franki Africa’s role in this exciting development was the 
installation of foundation piles with diameters of between 800 
and 1 200 mm at depths of up to 24 m in hard rock, to support the 
extreme height and weight of the buildings.

CHALLENGES AND UNIQUE FEATURES
Franki began drilling the foundation bore holes once the con-
struction pits had been cut to depths ranging from 18.5 to 33.0 m.

Drilling in hard rock is particularly difficult, especially for 
large-diameter piles. In this case, a multi-hammer was used 
instead of conventional drilling tools to drill the hard rock 
quickly and efficiently. The multi-hammer consists of numerous 
small-diameter down-the-hole hammers and a reverse circulation 
system to remove drilling spoil. The use of the multi-hammer 
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Habu Community Water Supply Project

The project below was entered into both the International Category and the Community-based Category.  
Please refer to pages 34–35 for a description of this project.
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allows penetration into hard rock, with strengths as high as 
200 MPa possible.

The rock through which the piles were installed comprised 
tuff, trachyte or phonolite rock. The design and installation of the 
piles were complicated by the highly variable weathering within 
the rock mass, which resulted in alternating layers of extremely 
hard rock and soft clay soils. Constant changing of suitable 
drilling tools was therefore required to allow smooth piling op-
erations and adherence to the stringent construction timeline.

CONCLUSION
A project of these dimensions involves a big investment and has to 
be well planned and managed. Due to the limited access and con-
fined space, management of the piling operations was particularly 
important to ensure adherence to the construction programme. 
Excavation in the hard rock took longer than was expected and 
delayed the start of the indirect foundation. However, the client, 
main contractor and subcontractors made every possible effort to 
rectify the delay with partial handovers of piling areas. 

the multi‑hammer in action (Inset: a multi‑hammer was used instead of 
conventional drilling tools to drill the hard rock quickly and efficiently)

drilling progress – view 
from the southeast corner
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Gamsberg 4Mtpa Zinc Mine – Tailings Storage Facility
Situated 300 km from Upington, 
Gamsberg Mine is located in a 
remote region of the Northern Cape 
Province. Due to the fast-tracked 
nature of the design/construct 
contract that had to be completed 
within 12 months, Knight Piésold 

executed the detail design within 
three months in order for Liviero 
Civils to start construction. One of 
the main challenges of the project 
was the sourcing of materials due 
to the remote location of the site. 
Significant construction cost savings 

for the client, as well as improved 
water recovery in this water-scarce 
area of the country were achieved 
when the design was optimised by 
changing the deposition method to 
on-wall cycloning, hugely reducing 
the earthworks quantities. 

g E O t E C h n i C A l  E n g i n E E r i n g  d i v i s i O n

Gamsberg Mine tailings storage facility under construction
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Voltage Switchboards, Natal Stainless Steel, ATNS, Steel 
Africa (Namibia)

Read more about this article on pages 46–49.

WinnEr

KEY PLAYERS

Client: Black Mountain Mining (Pty) Ltd
Professional Team: Knight Piésold Consulting Engineers
Main Contractor: Liviero Civils (Pty) Ltd
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Wupperthal Pedestrian Bridge

s t r u C t u r A l  E n g i n E E r i n g  d i v i s i O n

The deteriorated pedestrian bridge 
in Wupperthal, a small town near 
Clanwilliam in the Cederberg 
Mountains, was recently replaced by 
a unique and elegant structure which 
blends in with its pristine surroundings. 
The deck superstructure consists of 
two girders created from an assembly 

of welded plates to form a varying 
depth beam. A semi-circular void in the 
girders was introduced at mid-span to 
give the bridge an arch feel, a natural 
form that suits the setting. A compres-
sion box was provided on the top flange 
at mid-span to prevent buckling of the 
compression flange. The transverse 

members are steel I-beams with 
diagonal circular hollow section plan 
bracing, both of which are bolted to the 
longitudinal plate girders. 

Wupperthal’s elegant new pedestrian bridge 
blends in with its pristine surroundings

tHe tWo WinninG diViSion ProJectS BeLoW Were not entered into tHe Main ProJect cateGorieS

Leliefontein Pump‑as‑Turbine Station

WinnEr

KEY PLAYERS

Client: Drakenstein Municipality
Professional Team: AURECON
Main Contractors: Vakala Construction (Pty) Ltd, 

Hidro‑Tech Systems (Pty) Ltd
Main Subcontractors: Black Arc Electrical (Pty) Ltd, 

INTEG (Pty) Ltd

Read more about this article on page 20.

WAt E r  E n g i n E E r i n g  d i v i s i O n

WinnEr

KEY PLAYERS

Client: Department of Rural Development and Land Reform
Professional Team: SMEC SA, iX Engineers
Main Contractor: Guerrini Marine Construction
Main Subcontractor: Just Engineering
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In the SAICE Individual 

Awards sub-category 

a number of awards 

were made by the 

Institution under the 

headings listed below, 

and presented to the 

winners by SAICE 

President Errol Kerst.

SAICE Individual Awards

branch of the year: durban branch

Tashveer Mungal, Cindy Austen and Josh Padayachee received the award from Errol Kerst on behalf of the Branch

 N Branch, and Division of 
the Year

 N Student Chapter of the 
Year

 N Engineer, and Young 
Engineer of the Year

 N Technologist, and 
Technician of the Year

 N Most Supportive 
Advertiser of the Year

highly Commended student Chapter of the year: sAiCE Wits

Michael Mhlanga, chairman of the SAICE Johannesburg Branch, 
received the award on behalf of the WITS Student Chapter

Sa i ce  2018 i n S t i t U t i o n  aWa r dS

student Chapter of the year: uJ Civils

A delighted Uzair Bagdadi, Johan de Koker and Rialivhuwa Tshisimba with 
SAICE President Errol Kerst
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division of the year: Project Management and Construction division

Benti Czanik and Debbie Besseling received the award from 
SAICE President Errol Kerst on behalf of the Division

PPs Engineer of the year: Malani Padayachee-saman Pr Eng

A very happy Malani, flanked by Errol Kerst and the two PPS representatives 
(Thandisizwe Mahlutshana and Brendin van Zyl), is the Chief Executive 
Officer of Malani Padayachee & Associates (Pty) Ltd, the company which she 
founded more than 20 years ago. Malani is a highly competent engineer 
who takes pride in mastering technical complexities whilst striving towards 
superior service excellence. She manages projects and her company with 
the utmost professionalism, and promotes and spearheads transformation in 
the engineering and related sectors, as well as labour-intensive construction 
methodologies to address unemployment. Malani is the first Indian and 
second Black professionally registered female civil engineer in South Africa.

PPs young Engineer of the year: ntseuoa Motsieloa Pr Eng

Ntseoua, seen here with the PPS representatives and SAICE’s President, 
works for Nyeleti Consulting and specialises in structural engineering. He 
has eight years of experience in construction and consulting, with a strong 
background in concrete materials, planning, engineering management 
and design. He has led multidisciplinary teams on multimillion rand 
projects. An active presence in industry societies, Ntseoua constantly 
volunteers his time and resources to the causes which are closest to his 
heart, namely mentorship and professional development.

Most supportive Advertiser of the year: Civil dEsignEr, 
represented by Chris schmidt (middle)
Most supportive Advertiser of the year runner-up: Kaytech, 
represented by deon stipp (left)

These awards are made annually to recognise the continued and loyal 
support of SAICE’s magazine advertisers



60 December 2018 Civil Engineering

technician of the year: Pierre nyathi Pr techni Eng

Pierre works at Nyeleti Consulting (Pty) Ltd as a senior technician in the 
company’s Municipal Services Division, where he is at a focal point of 
problem solving. His expertise lies in water reticulation, sewer reticulation 
and stormwater reticulation designs and construction supervision for rural 
and township developments. His enthusiasm and attentive approach have 
landed him opportunities of working on big and fascinating projects, such 
as the Medupi Power Station, the Mandela Village Township Development, 
and others. To enhance his work offering, he recently obtained a National 
Diploma in Safety Management (occupational health and safety).

Enjoying reading 
your SAICE magazine?
How about  advertising here?

Contact: Barbara Spence 
Tel: (011) 463 7940 
Email: barbara@avenue.co.za 
Website: www.avenue.co.za

technologist of the year: Kresen Manicum Pr tech Eng

Kresen has served in leadership for more than ten years. As Regional 
Manager for SMEC South Africa’s KZN Region, he has led his region 
through a tough time in the industry, with the region showing growth 
in employees, revenue and profit. For the past three years Kresen has 
served as an Executive Director on the SMEC South Africa Board of 
Directors, where he plays an instrumental role in the strategic direction 
of the firm. He also has an innate ability to recognise potential in 
individuals and teams, and provides guided mentorship to support them 
in their development.
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Sa i ce  2018 i n S t i t U t i o n  aWa r dS

We thank the panel of 
judges for making time 
in their busy schedules to 
sift through and choose 
the winning photos 
in the popular annual 
photo competition. The 
judging criteria include:

 N creative portrayal 
of civil engineering 
activities or projects

 N originality
 N photographic 

expertise
 N visual impact
 N balance and artistic 

composition

SKI Civil & Structural Engineers Photo 
Competition – The Winning Photos

1.  Winner:  
one lift at a time

  Photographer:  
nabeel ahmed Hassen

2.  Second: 
 old Mutual at night

  Photographer: 
 tessa Brunette

3.  Third: 
 Kusile Power Station 
reflects the Power of 
construction

  Photographer: 
ansunet van Wyk

4.  Commendation: 
 Grain Silo Pillows and 
trafficable Skylights 
(Zeitz Museum of 
contemporary art, 
cape town)

  Photographer: 
tessa Brunette

Please turn over for 
photos 2–4 ➡

1
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2

3

4
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Course name Course dates location CPd Accreditation 
number Course Presenter Contact

Adjudication and Arbitration: How to 
deal with Challenges to Jurisdiction

11 July 2019 Midrand SAICEcon18/02268/21 
Credits: 1
SACPCMP/CPD/18/009 
5 Hours

Hubert Thompson dawn@saice.org.za
24 July 2019 Cape Town

Project Management of Construction 
Projects TBC SAICEcon18/02375/21

Credits: 2 Neville Gurry cheryl-lee@saice.org.za

Structural Steel Design to SANS 
10162-1-2005

21 May 2019 Midrand

SAICEstr18/02396/21
Credits: 1 Greg Parrott cheryl-lee@saice.org.za

18 June 2019 Cape Town

10 September 2019 Bloemfontein

22 October 2019 Midrand

Reinforced Concrete Design to SANS 
10100-1-2000

22 May 2019 Midrand

SAICEstr18/02395/21
Credits: 1 Greg Parrott cheryl-lee@saice.org.za

19 June 2019 Cape Town

11 September 2019 Bloemfontein

23 October 2019 Midrand

Practical Geometric Design 11–15 November 2019 Midrand SAICEtr16/01954/19
Credits: 5 Tom Mckune dawn@saice.org.za

Leadership and Management 
Principles and Practice in 
Engineering

20–21 November 2019 Midrand SAICEbus18/02428/21
Credits: 2 David Ramsay dawn@saice.org.za

Leadership and Project Management 
in Engineering

15–16 May 2019 Midrand
SAICEbus16/01950/19
Credits: 2 David Ramsay dawn@saice.org.za14–15 August 2019 Cape Town

4–5 September 2019 Durban

Water Law of South Africa
30–31 July 2019 Midrand SAICEwat16/01955/19

Credits: 2 Hubert Thompson dawn@saice.org.za
3–4 September 2019 Cape Town

The Legal Process dealing with 
Construction Disputes

4–5 March 2019 Midrand

SAICEcon16/01956/19
Credits: 2
SACPCMP/CPD/15/010/RV
12 Hours

Hubert Thompson dawn@saice.org.za

9–10 April 2019 Durban

16–17 April 2019 Port Elizabeth

11–12 June 2019 Cape Town

6–7 June 2019 Polokwane

16–17 July 2019 Bloemfontein

10–11 September 2019 Midrand

8–9 October 2019 Cape Town 

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

24–26 June 2019 Durban Pending
Credits: 3 Prof Zvi Borowitsh dawn@saice.org.za

23–25 September 2019 Midrand

Concrete for Contractor Consultants TBC SAICEcon18/02388/21
Credits: 2 Bruce Raath cheryl-lee@saice.org.za

Durability and Repairs of Concrete 
Structures TBC Pending

Credits: 2 Bruce Raath cheryl-lee@saice.org.za

Legal Liability Occupational Health 
and Safety Act (OHSA)

18 February 2019 Cape Town

SAICEcon17/02038/20
Credits: 1 Cecil Townsend Naude dawn@saice.org.za

11 March 2019 Midrand

08 April 2019 Durban

20 May 2019 East London

24 June 2019 Midrand

29 July 2019 Port Elizabeth

19 August 2019 Polokwane

16 September 2019 Bloemfontein

Construction Regulations from a 
Legal Perspective

19–20 February 2019 Cape Town

SAICEcon17/02037/20
Credits: 2 Cecil Townsend Naude cheryl-lee@saice.org.za

12–13 March 2019 Midrand

9–10 April 2019 Durban

21–22 May 2019 East London

25–26 June 2019 Midrand

30–31 July 2019 Port Elizabeth

20–21 August 2019 Polokwane

17–18 September 2019 Bloemfontein

sAiCE training Calendar 2019
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Course name Course dates location CPd Accreditation 
number Course Presenter Contact

Principles and Practices of Facility 
Management for Engineers TBC SAICEbus17/02042/20

Credits: 2

Wynand Dreyer / 
Lwandiso Mgwetyana / 
Shane Verster

dawn@saice.org.za

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

21–22 February 2019 Cape Town

SAICEcon18/02359/21
Credits: 2 Cecil Townsend Naude dawn@saice.org.za

19–20 March 2019 Midrand

11–12 April 2019 Durban

23–24 May 2019 East London

27–28 June 2019 Midrand

1–2 August 2019 Port Elizabeth

22–23 August 2019 Polokwane

19–20 September 2019 Bloemfontein

sAiCE / Candidate Academy

Road to Registration for Candidates

19 February 2019 Midrand

CESA-861-05/2019
Credits: 1

Allyson Lawless

lizelle@ally.co.za
dawn@saice.org.za

14 March 2019 Polokwane Stewart Gibson

14 May 2019 Midrand Allyson Lawless

29 August 2019 Bloemfontein Stewart Gibson

17 September 2019 Durban Allyson Lawless

19 September 2019 Midrand Allyson Lawless

Road to Registration for Mature 
Candidates

26 February 2019 Midrand

CESA-948-11/2019
Credits: 1

Peter Coetzee

lizelle@ally.co.za
dawn@saice.org.za

04 April 2019 Cape Town Peter Coetzee

17 April 2019 Midrand Peter Coetzee

04 June 2019 Durban Peter Coetzee

20 August 2019 Midrand Stewart Gibson

12 November 2019 Durban Peter Coetzee

26 November 2019 Midrand Peter Coetzee

Road to Registration for Mentors, 
Supervisors and HR Practitioners

21 May 2019 Midrand CESA-862-05/2019
Credits: 1 Allyson Lawless lizelle@ally.co.za

dawn@saice.org.za03 September 2019 Cape Town

Basic Contract Administration and 
Quality Control * 27–28 May 2019 Midrand CESA-864-05/2019

Credits: 2 Theuns Eloff lizelle@ally.co.za
dawn@saice.org.za

Getting Acquainted with GCC2015 

15–16 April 2019 Midrand
CESA-873-05/2019
Credits: 2 Theuns Eloff lizelle@ally.co.za

dawn@saice.org.za06–07 June 2019 Polokwane

14–15 October 2019 Durban

Getting Acquainted with 
Geosynthetics in Soil Reinforcement*

06–07 March 2019 Midrand
SAICEgeo18/02216/21
Credits: 2 Edoardo Zannoni lizelle@ally.co.za

dawn@saice.org.za15–16 July 2019 Durban

03–04 October 2019 Cape Town

Getting Acquainted with Road 
Construction and Maintenance*

16–17 May 2019 Midrand CESA-870-05/2019
Credits: 2 Theuns Eloff lizelle@ally.co.za

dawn@saice.org.za15–16 August 2019 Bloemfontein

Getting Acquainted with Sewer 
Design

09–10 July 2019 Midrand
CESA-871-05/2019
Credits: 2 Peter Coetzee lizelle@ally.co.za

dawn@saice.org.za08–09 October 2019 Durban

19–20 November 2019 Cape Town

Getting Acquainted with Water 
Resource Management

07–08 May 2019 Durban
SAICEwat18/02328/21
Credits: 2 Stephen Mallory lizelle@ally.co.za

dawn@saice.org.za11–12 June 2019 Cape Town

22–23 August 2019 Midrand

Pressure Pipeline and Pump 
Station Design and Specification – 
A Practical Overview

11–12 April 2019 Midrand

CESA-872-05/2019
Credits: 2 DuP van Renen lizelle@ally.co.za

dawn@saice.org.za
13–14 June 2019 Durban

09–10 September 2019 Bloemfontein

24–25 October 2019 Cape Town

* These courses are now two-day courses (previously three days)

in‑house courses are available. to arrange, please contact:  
cheryl‑Lee Williams (cheryl‑lee@saice.org.za) or dawn Hermanus (dawn@saice.org.za) on 011 805 5947.

For Saice‑hosted candidate academy in‑house courses, please contact: 
dawn Hermanus (dawn@saice.org.za) on 011 805 5947 or Lizélle du Preez (lizelle@ally.co.za) on 011 476 4100.

sAiCE training Calendar 2019



We are there when you think

www.theconcreteinstitute.org.za
+27 11 315 0300

Assessing concrete structures? We offer on-site investigations, 
troubleshooting and reporting. Evaluate concrete with us.

KEY NUMBER 4506 CC1 310x220




