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A S’tha is born
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Birds don’t just fly – they fall down and get up

 Shakira 2016

After returning from Rome some time 
ago, and then attending a three-hour 
long meeting, I was finally home at the 
dinner table, in the warmth of three rowdy 
children. My mobile, which was in my 
study close-by, vibrated violently. I was on 
high alert knowing that eight of SAICE’s 
young engineering practitioners were 
representing SAICE and South Africa at 
the World Engineering Conference and 
Convention (WECC) in Rome. I left them 
there before returning to Johannesburg. 
Five presented technical papers at the 
WECC. When I cast a disquieted glance at 
my phone, I managed a naughty smile, and 
heard my wife ask, “Is everything OK?” 

Very often, as senior engineering prac-
titioners, we act as though we were never 
young or made the mistakes that young 
people make – including the self-inflicted 
ones. “How irresponsible; they must 
manage their own road to registration!” 
“They are engineers – we shouldn’t be 
spoon-feeding them.” “They need to fend 
for themselves. Young people of today 
want things easy.” 

The young people of South Africa 
take tremendous social and economic 
strain before entering the job market. 
Of the 1.2 million children who enrol in 
Grade 1, about 600 000 write the senior 
certificate exam. Some 150 000 achieve 
a bachelors pass and about 27 000 enrol 
at a traditional academic university, but 
only 13 500 make it past first year. In 
keeping with the challenges our young 
people face, more than 50% of our people 
between the ages of 15 and 24 who are 
not otherwise occupied, are unemployed. 
Furthermore, there are 90 000 children 
in child-headed households. Considering 
how young people manage these perils of 
fate through creative survival, it is us, not 
the young people, who are naïve, inad-
equate and spoilt, if we judge competency 
and smart by typical middle-income and 
western standards alone.

Sundran Naicker Pr Eng, SAICE’s 
2017 President, tells this truth in jest: 

“Considering the social, cultural, political 
and economic shackles I had to endure 
while competing with students who didn’t 
have those challenges, and still pass my 
degree – I came top of my class.”  

 “Manglin, I missed my flight because 
I got lost in Rome. I am so sorry. I man-
aged to move it to tomorrow evening. No 
money – I will sleep at the airport tonight. 
I’m a bit stressed and exhausted.”

I managed a naughty smile and heard 
my wife ask, “Is everything OK?” I was in 
deep déjàvu. 

When I was a sapling graduate 
engineer, I visited Europe for the very 
first time, after almost a year-long stint 
working in Mali. My return flight to 
Bamako was scheduled to leave Charles 
De Gaulle airport at 16h00 on a Friday 
afternoon. The Thursday night, being my 
last night in Europe and in Paris nogal, I 
painted the city red, and after measuring 
the streets of Paris a few times, returned 
to my hotel room around 03h00 on 
Friday morning.

I awoke around 14h00 with a start and 
a pounding headache. Panic. Naturally 
I missed my flight. I tried every charm I 
knew at the time, but the French hostess 
refused to budge: “Zee tea-ket says 3 ow-
ers before depar-ture Messieur – 3 ow-ers. 
I am sor-ree.” The next flight to Bamako 
was on Monday evening.

My Schengen visa expired that Friday, 
and according to my budget and planning, 
I had emptied my current account the 
night before. I ambled around the airport, 
looking for a secluded place to hide away 
for the weekend, and to resurface on 
Monday afternoon. I found a removed 
spot, unpacked my clothes and made a 
bed on the floor against a wall. On the 
other side of the wall, a few metres away, 
was Paris – quaint restaurants, music, art, 
history, and beautiful people to meet.

At around 20h00 I made up my mind 
to pack up and go somewhere –  anywhere, 
but lying here on the floor like a defeated 
vagabond. If I were to sleep like a vagrant 

in Paris, I would do it under the Eiffel 
Tower. I walked in the direction of the 
closest exit, and saw a Saswitch ATM – 
no harm in testing providence. I tried 
my Capitec card with full knowledge 
that my account was empty. At the first 
try, I punched in 1 000 Euros. Imagine 
my shock when ten crisp 100 Euro notes 
wheezed out the machine. Being South 
African, I had to look around a few times 
to make sure that I wasn’t scamming 
or being scammed. I tried another two 
times, and 1 000 Euros rolled out effort-
lessly each time. 

There is a bewildering explanation 
of how the money got there – but space 
is short. Suffice to say – I was a young 
man in Paris with two full days to kill 
and 3 000 Euros richer. I’ll spare you 
the detail.

Our audacious lass from Rome is 
home now, safe and sound, with a story 
to tell. And a star is born – eight stars to 
be exact.

It’s Christmas and I am reminded of 
another young audacious lass in a pre-
carious position. It takes courage to say, 
“Be it unto me according to your word.” 
But it was those very words that released 
resources, and brought a saviour into the 
world. To SAICE’s young engineering 
practitioners under 99 – go on, be auda-
cious in 2018. Merry Christmas. 
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A reinvigorated spirit!! This is what I will take away from my 
presidential year. A year which started off with reservations and 
apprehension about the future of the civil engineering profession 
has blossomed into an inspirational and revitalising one. I am 
reassured that the profession I have chosen is a noble profession, 
brought home to me again during my various engagements with 
young professionals, government officials and academics this 
year. What needs to be celebrated is the vast pockets of excel-
lence which are evident.

The year progressed along the vision which SAICE has 
developed over the past few years. The engineering ‘revolution’ 
(Civilution) is stimulating new ideas, among others new ways 
of approaching the presidential year, so we have engaged more 
extensively with our members this year to understand the 
challenges they face, and to try and develop innovative ways to 
address those challenges. The feedback from members can be 
summarised into three categories – service to members, industry 
influence and competency.

Regarding service to members: SAICE is not just a magazine 
and journal, but a far more complex service provider. We are 
developing new ways of engaging with our members, for example 

by making the effort to visit them at their places of work. Our 
user-friendly website and more intense focus in the social media 
realm have also brought our members close to us. We are in the 
process of going online with CPD, and plan to kick off with a 
course on pavement design developed by Tom McKune. In addi-
tion SAICE has started an initiative to rotate conferences, awards 
evenings and other events to the various centres throughout 
the country.

Our biggest leap forward has been in the industry influ-
ence realm. Our members have been an integral part of the 
new Standard for Infrastructure Procurement and Delivery 
Management, and we have been invited by various spheres of 
government, ranging from National (and Provincial) Treasury, 
the Department of Science and Technology, the Department of 
Trade and Industry, and the PICC (Presidential Infrastructure 
Coordinating Commission), to name only a few. Likewise, the 
SAICE 2017 Infrastructure Report Card for South Africa has also 
resulted in invitations from various ministers and directors-
general for assistance. 

SAICE has been encouraged by government to become the 
independent custodian of civil engineering competency, which 
includes the role of independent broker to ensure that statutory 
governance complies with the requirements of the applicable 
Acts. This is one of the main reasons why SAICE has embarked 
on a campaign to reinvent itself accordingly.

It is difficult to summarise an incredible year and what 
SAICE does in a short article. Hopefully I have captured the 
core elements from our member interaction. The next chapter 
in SAICE’s evolution is safe with Errol Kerst at the helm in 2018, 
and he will have the support of an amazing National Office team.

In closing, a successful presidential year does not happen 
without support, encouragement and sacrifice. My Nyeleti family, 
under Pine Pienaar’s leadership, has given me time and freedom 
to fully involve myself in this presidential year. I have also always 
felt that special moments are best enjoyed when celebrated with 
family and friends, and I am grateful that I could share this 
journey with them. My wife Leshna and children are without a 
doubt my greatest inspiration, and have embraced this year as 
though it was their own. I thank them for that.

I wish all the members of the Institution well, and may you be 
blessed with a prosperous 2018.

Sundran Naicker 

snaicker@nyeleti�co�za

Y E A R - E N D  M E S S A G E  F R O M  S A I C E ’ S  P R E S I D E N T

So much to celebrate!

SAICE’s 2017 presidential couple, Sundran and Leshna Naicker, 
wish all our readers a restful and very happy year-end break!
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AWARD CATEGORIES
Projects were entered into the following categories:

 N Technical Excellence Category (22 projects)
 N Community-based Category (8 projects)
 N International Category (4 projects)
 N Institutional Awards (SAICE Division awards, Individual 

awards, and the Lafarge Photo Competition winners)

PROJECT ADJUDICATORS
We would like to specially thank our team of adjudicators for giving 
hugely 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.

S A I C E  2 0 1 7  A W A R D S

Rewarding excellence!
On 20 October this year SAICE hosted its annual awards event at the Sibaya Casino and 
Entertainment Kingdom, Durban. The elegant evening of celebration showcased more than 30 
outstanding civil engineering projects of 2016/17. In this edition of our magazine we share these 
inspiring projects with our readers.
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Without change, 
progress becomes 
impossible

Consulting
Engineers

Our considered approach led us 
to a rebrand that will allow us to 
grow and build a South Africa 
that is better for all.
 
www.hho.co.za

The winner in this category was the eThekwini Municipality’s 
M25-C9 Underpass (pp 8–10), and commendations were 
awarded to the following projects:

 N Eastern Basin Acid Mine Drainage: Short-term Solution 
(pp 12–13)

 N Main Road 577: The Challenge of KwaDabeka Valley 
(pp 14–15)

 N Residential Property at 145 Kloof Road (pp 16–17).

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 com-
munity, while imparting useful and life-enhancing skills and tech-
nologies that will further sustain members of the community be-
yond 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 winner in this category was the ePhatheni Bulk Water 
Supply Scheme (pp 39–40), and a commendation was awarded 
to the following project:

 N Hilton AC Replacement Project (pp 41–42)

INTERNATIONAL CATEGORY
The judging criteria in this category are exactly the same as for 
the Technical Excellence Category. The winner in this category 
was the Metolong Dam (pp 48–49). No commendations were 
awarded in this category.

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 53–61).

SPONSORS
SAICE would like to take this opportunity to thank our 
sponsors sincerely again for making this wonderful event 
possible. They were Nyeleti, Lafarge, PPS, CCS, CIDB, HHO, 
Herrenknecht, SMEC, Sika and AfriSam.

We have gone to great lengths to ensure that the 
information for the key players in each project have been 
reflected accurately as per each project entry form. We 
do, however, apologise should any key players have been 
overlooked inadvertently.
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OVERVIEW
The M25-C9 Underpass in Durban is part 
of a multi-modal transport interchange 
that serves two different purposes: it 
provides a vehicle and pedestrian con-
nection from Bridge City to the Phoenix 
Industrial Park across the M25 Cornick 
Ndlovu Highway, and it also provides a 
route for the new GO!Durban C9 dedi-
cated bus corridor to reach Umhlanga, 
from its terminal at Bridge City.

Space for the new interchange was 
severely limited by neighbouring proper-
ties, as well as the GO!Durban C3 route 
which travels alongside the M25 highway, 
requiring minimum clearances and radii 
in the road design.

The contract value of the structural 
components was R15 million excluding 
VAT. The larger contract for the inter-
change and a small portion of the C3 and 
C9 route had a total value of R310 million 
excluding VAT.

UNUSUAL FEATURES
The M25-C9 Underpass has a maximum 
deck slenderness ratio of 27, which is ex-
ceptionally high for a reinforced concrete 
bridge deck without any pre-stressing 
or intrusive abutment haunches. This 
can be compared with typical reinforced 
concrete structures with slenderness 
ratios of 13 to 15, and pre-stressed bridges 
with slenderness ratios between 20 and 
25. Higher ratios are often obtained by 
increasing the depth of the deck away 
from the midspan, which the designers 
managed to avoid in this case.

Even more noteworthy are the variable 
deck skewness angles, which reach an ex-
ceptionally high maximum of 53 degrees. 
This compares to academic literature that 
prescribes a maximum of 30 degrees for 
integral bridges.

The high and variable skewness result 
from a tightly curved abutment. They 
created unusual design challenges, with 
differential flexure and torsion resulting in 

complex force combinations and interac-
tions. The most adverse effects of load posi-
tion combinations and shrinkage stresses 
are unintuitive and difficult to analyse. 
Careful analysis, design, detailing and 
construction monitoring were necessary to 
ensure a safe and reliable structure.

The combination of unusual slender-
ness and skewness is clearly visible in the 
unique geometry of the structure, which 
makes it aesthetically noteworthy.

The integral bridge concept, where the 
deck is rigidly fixed to all of its supports, 
is relatively new to South African bridge 
design. Some of the advantages include: 
reduction in maintenance costs from 
bearings and expansion joints, improved 
ride quality for vehicles, improved seismic 
performance and increased structural 
efficiency by having slender decks.

PROJECT DESCRIPTION
The M25-C9 Underpass uses integral 
piers and abutments to test the limits of 

eThekwini Municipality’s 
M25-C9 Underpass

WINNER 
Technical Excellence Category
KEY PLAYERS
Client 
eThekwini Transport Authority

Design Engineers 

eThekwini Municipality Roads 

Provision Department 

Main Contractors 

Inanda JV (WBHO, Qanza Construction, 

Lakeshore Trading, Ethos Transport, 

Phakama Construction, Thekwane Logistics)

Elevation of a completed contemporary 
integral bridge and interchange:  
the M25-C9 Underpass

S A I C E  2 0 1 7  A W A R D S  C A T E G O R Y : 
T E C H N I C A L  E X C E L L E N C E
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reinforced concrete bridge deck skew-
ness and slenderness, a necessity for the 
ultra-compact multi-mode transport 
interchange designed around it. The deck 
is not pre-stressed, and its shallow depth 
is maintained across the span, creating an 
aesthetically refreshing, low-maintenance 
structure that is also materially efficient 
and rapidly constructed. By carefully 
negotiating space and level constraints, 
the interchange provides an essential con-
nection between a cluster of new Bridge 
City developments and the neighbouring 
industrial area, while threading an en-
tirely new transport system through the 
city’s existing infrastructure.

The first phase of eThekwini 
Municipality’s new GO!Durban bus rapid 
transport system is also under construc-
tion here, with three dedicated bus 
corridor routes connecting Bridge City to 
Pinetown (the C3 route), Umhlanga (the 
C9 route) and the Durban CBD (the C1 
route).

Bridge City’s lengthy boundary to the 
northeast is the M25 Curnick Ndlovu 
Highway, a dual-carriageway elevated on 
an embankment that creates a formidable 
barrier. It is the first obstacle encountered 
by the C9 route on its way to Umhlanga. 
An initial proposal was for the dedicated 
bus route to have a 100 m span viaduct 
across the existing Bester Interchange 
to the north. But the municipality’s de-
signers saw an opportunity to maximise 
value by taking the C9 through a brand-
new interchange that would also provide 
Bridge City with a direct connection to 
the Phoenix Industrial Park on the other 
side of the highway.

Limited space
The interchange needed to include two 
bus corridor ramps that would allow the 
C9 route to split away smoothly from the 
C3 route and loop back on itself, a viaduct 
for the continuing C3 route, realignment 
of an existing highway off-ramp and 
creation of a matching on-ramp, and, of 
course, the underpass itself, which con-
nected the two highway ramps in a half-
diamond configuration. The four ramps 
have small running lengths, minimal 
medians and road reserve, exceptionally 
tight horizontal curves, and the minimum 
allowable clearances to the C3 viaduct 
and M25 underpass bridges. Pushing 
conventional practice and code require-
ments to the limit required careful atten-
tion to detail and resourceful measures 

to ensure that safety and functionality 
remained uncompromised. This included 
careful management of sight lines, sight 
distances, and lane widths, as well as close 
cooperation between the road and struc-
tural design teams, in an iterative process 
that produced an integrated and coherent 
underpass solution.

Bridge concept
The bridge concept that was developed 
is based on a variable depth superstruc-
ture monolithic with its columns and 
multi-counterfort abutment. This kind 
of structure is increasingly favoured in 
South Africa and internationally, due to 
the reduction in maintenance costs when 
bearings and expansion joints are avoided. 
It is also an appealing choice when tight 
vertical clearances demand a thinner deck 
section, because the deck’s bending load 
is partly transferred into the abutment 
counterforts. A reinforced glass-grid 
was embedded in the roadworks to 
remove any possibility of cracking behind 
the abutment.

Based on the minimum clearance 
levels, a reinforced variable-depth slab 
deck was adopted, 750 mm deep at the 
centre and 1 200 mm deep at the sup-
ports. Working with road designers, the 
maximum span was kept to 20 m, which 
analysis confirmed could be built without 
pre-stress. This still gives a remarkably 
high deck slenderness ratio of 27, which 
can be compared with typical reinforced 

concrete structures with slenderness 
ratios of 13 to 15, and pre-stressed bridges 
with slenderness ratios between 20 and 
25. Higher ratios are often obtained by 
increasing the depth of the deck away 
from the midspan, which designers man-
aged to avoid in this case.

But the M25-C9 Underpass demon-
strated another important advantage of 
integral bridges: an unmatched capacity 
for geometric and dimensional flexibility, 
if designed carefully.

The tight curves of the interchange 
layout required a curved abutment and 
irregular pier layout. The underpass 
comprises Bridge 1, with two fixed spans 
of 20 m and 15 m, and Bridge 2, which 
has three spans, one fixed at 20 m and the 
other two varying to suit the road align-
ment. This means the deck skewness is 
highly variable, ranging from 0 to an ex-
ceptionally high maximum of 53 degrees.

This high and variable skewness 
produces differential flexure and torsion, 
resulting in complex force combinations 
and interactions. The most adverse 
effects of load position combinations 
and shrinkage stresses are unintuitive 
and difficult to analyse. A finite element 
model was used to confirm calculations 
and gather more data, particularly at the 
monolithic connections which were able 
to prevent significant uplift, but required 
a full understanding of the effects of 
the uniquely high skewness. Careful 
structural detailing of these connections 

Winner: The delighted M25-C9 Underpass team seen here with SAICE 2017 President, 
Sundran Naicker, far left (award sponsored by Herrenknecht)
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was critical to ensure both structural 
performance and feasible construction.

As far as possible the C9 Underpass 
was designed with simple and reliable 
construction requirements in order to 
minimise its construction time and the 
related traffic disruption. Nevertheless, 
there were still significant challenges, 
particularly with geotechnical issues.

To minimise disruption the underpass 
was built in two stages, with traffic 
diverted onto a single carriageway while 
work was done on the other carriageway, 
and then vice versa. The first bridge was 
made with a slightly larger width than 
required, allowing it to carry traffic in 
both directions at reduced speed while 
the other was completed.

Excavation
Excavation for the first carriageway 
required lateral support of adjacent mate-
rial under the second carriageway, which 
remained in place temporarily, carrying 
all traffic. A minimum of 8 m of ground 
had to be restrained over a length of 55 m. 
The initial design was based on soil nails, 
but discussions with sub-contractors 
revealed it would be significantly cheaper 
and faster to use a wall of contiguous 
cantilevered piles. But this also reduced 
the space available for connecting the 
abutment walls of the two bridges, which 
are designed to have a single continuous 
base. Difficult work in restricted condi-
tions was needed to make the new 
arrangement work, and required ongoing 
teamwork between the design team and 
the contractor to get the job done without 
losing time or compromising safety and 
structural integrity.

The space restrictions for the lateral 
support around the underpass dig-out 
resulted in an 8 m vertical cut directly 

alongside the traffic in the temporary 
deviation on the M25 Highway. Careful 
consideration had to be given to the 
safety of the public and of workers on site. 
Specialised narrow barriers fixed into the 
roadway were used to ensure safety while 
minimising disruption to traffic.

The permanent foundations of 
the structure also had to be hurriedly 
redesigned at the last minute. Excavation 
revealed that the preliminary boreholes 
had not captured deviations in a thin dol-
erite dyke passing through the otherwise 
uniform Pietermaritzburg Formation 
shale that makes up the M25’s embank-
ment. The dolerite, decomposed into clay, 
was found directly under parts of the west 
abutment and some piers. The base of one 
pier and an abutment were redesigned as 
pile caps with 600 mm CFA piles. Mass 

concrete was used in another position to 
locally replace the dolerite clay.

Restraint forces
Preventing or mitigating restraint forces 
at the deck supports was an important 
learning experience. A common problem 
with the thick diaphragm beams at the 
top of integral abutments is that they 
shrink substantially slower than the thin 
decks they are attached to, because they 
retain curing heat and remain hydrated 
for longer. On the first carriageway’s 
bridge there was some cracking of the 
deck haunch in a longitudinal direction 
perpendicular to the abutment wall, 
encouraged by rudimentary deck curing. 
Fortunately the cracks are non-structural, 
and they provided a valuable warning for 
the more critical and sensitive bridge on 
the second carriageway, with its curved 
abutment and extremely high skewness 
angles. Going forward, special attention 
was given to curing and some additional 
rebar added in the transverse direction, 
completely eliminating the problem.

Aesthetics
Aesthetic integrity was a priority during 
the collaborative design process under-
taken by the road and structural engineers. 
The underpass is not particularly large 
or ostentatious, but its elegant lightness, 
coupled with a distinctive layout, gives it 
significant architectural value, adding to 
the area’s unique local character. 

Bridge 1 completed and carrying two lanes of traffic in each direction to minimise 
disruption; the highly curved integral abutment is clearly visible

Bridge deck with an extremely 
high skewness angle of 
53 degrees monolithically 
connected with a curved abutment
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The completed Eastern Basin 
Acid Mine Drainage plant in 
operation, September 2016
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INTRODUCTION
The diminution in mining operations on 
the Witwatersrand over the past two dec-
ades resulted in dewatering of the mining 
void being stopped, and this brought with 
it the well-publicised problem of acid 
mine drainage (AMD).

The accumulated water in the mine 
workings becomes acidic, with a high iron 
and other metal content caused by a natural 
oxidation process of the pyrite-bearing rock 
underground. Left unchecked, the rising 
mine water in the Eastern and Central 
basins would overflow from low-lying shafts 
into nearby streams, resulting in wide-scale 
pollution of the Vaal River system.

The objective of the Eastern Basin 
treatment plant is therefore to arrest the 
rate of rise of AMD in the Eastern mining 
basin and maintain it at or below the 
environmentally critical level.

DESIGN APPROACH
The problem of AMD on the 
Witwatersrand is one that is here to stay. 
From the outset, long-term sustainability 
was therefore a non-negotiable require-
ment in developing solutions.

The AMD project was planned to be 
implemented in two phases. Phase 1, known 
as the short-term solution, was aimed at 
stabilising the situation by dewatering the 
mining void and treating the AMD to a 
level acceptable for interim discharge into 
rivers. Although Phase 1 would not be sus-
tainable in the long run, the consequences 
of not undertaking Phase 1 would have 
resulted in far-reaching unsustainability 
issues in the wider sphere of influence. 
Phase 2, the so-called long-term solution, is 
aimed at further treatment of the Phase 1 
effluent, with the possibility of developing 
an additional source of potable and/or 
industrial water for the Witwatersrand.

In adherence to the above-mentioned 
strategy, the scale and type of infrastruc-
ture for the Phase 1 short-term solution 
was designed with long-term durability 
and operability in mind, producing an 
effluent that would be treatable in Phase 2 
with reverse osmosis technology.

The design of this project incorporates 
the development of an improved high-
density sludge process for economical 
and effective treatment of AMD, while 
employing finite element analysis for the 
heavily loaded abstraction shaft cap, and 
advanced computational fluid dynamics 
analyses for various aspects of the plant 

hydraulic design. The placement of process 
elements in the plant layout optimises the 
length of all interconnecting pipework and 
electrical cabling, while making adequate 
provision for maintenance access.

SOME UNUSUAL FEATURES 
OF THE PROJECT
The project has a few unusual features 
in its planning, design and execution 
that are not only of interest to engineers, 
but have appeal to a wider audience of 
technically minded people. Some features 
related to this project are:

 N The use of sophisticated purpose-made 
submersible pumps and riser pipes 
made with super duplex stainless steel, 
suspended at a depth of 300 m; the riser 
couplings have machined spigot and 
socket couplings secured with a hard-
ened steel shearing chain laced into the 
machined groove that can safely hold 
the 130 t mass of the pump string.

 N 3D sonar scanning technology was 
utilised to visualise the shaft condition 
and conveyance structure below water 
to detect obstructions prior to pump 
lowering.

 N A particular innovation on this project 
is the disposal of waste sludge into the 
mining void. An initial trial conducted 

Eastern Basin Acid Mine 
Drainage: Short-term Solution

COMMENDED 
Technical Excellence Category
KEY PLAYERS
Client 
Trans Caledon Tunnel Authority

Professional Team 

AECOM (Pty) Ltd with Golder Associates 

Main Contractors 

CMC di Ravena / PG Mavundla Joint Venture

Major Sub-contractors and Suppliers 

Tecroveer Thanda Manzi JV, Electrosystems, 

CONCO, Ritz Pumps SA, KSB

The plant reactor tank in operation, June 2016



Civil Engineering December 2017 13

C

M

Y

CM

MY

CY

CMY

K

Half Page advert.pdf   1   2017/11/29   5:56:03 PM

over a 12-month period has proven 
successful at a depth of 800 m.

 N Where obstructions were found in 
the shafts, a specialised mine rescue 
and recovery team from Mines Rescue 
Services carried out the dangerous task 
of descending into the shafts to clear ob-
structions from the compartments, such 
as electrical cables, collapsed pipework, 
timber and other debris that had fallen 
down the shafts as a result of the shafts 
having been in disuse for some years.

IN SUMMARY
The contribution of this project to the 
protection of the environment is of 
historic significance. The enormity of the 
threat to the environment that decant of 
large volumes of acid mine water held in 
the Central and Eastern mining basins 
of the Witwatersrand goldfields can 
be gauged by the extent of the damage 
that occurred to the environment in the 
Western Basin when mine water began 
decanting in the early 2000s. 

Commendation: The AMD team proudly displaying their plaque and certificate

The plant reactor tank in operation, June 2016

Contract 
commencement 17 June 2014

Commencement of 
full operation 17 August 2016

Budget at contract 
award R1 089 million

Contract value at 
completion R1 123 million

Variance on budget 3.1%
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OVERVIEW
Main Road 577 (MR577) in Durban was 
developed as a link between residential 
areas to the north of the uMngeni River 
and economic opportunities to the south. 
The KwaDabeka Valley link was the last 
portion of the road to be completed and 
proved to be the most challenging.

The need to preserve the natural envi-
ronment presented the designers with the 
problem of respecting the integrity of the 
stream by hugging the cliff, while at the 
same time holding back a shattered rock 
face which was constantly threatening to 
fall into the road.

The addition of the first dedicated 
Bus Rapid Transit lanes in Durban to the 
design and construction process, part-way 

through the contract, added an additional 
challenging element to the mix.

ENGINEERING DESIGN
The intricacy of the original design 
required expert engineering judgement to 
integrate the geometric requirements of 
a four-lane arterial road into the complex 
and challenging terrain.

The decision to convert this to a six-
lane option, with the different geometric 
requirements and pavement design in-
herent to a BRT project, placed immense 
pressure on the design team, but at no 
time did the contractor wait for drawings, 
which bears testimony to the dedication 
of the professional team.

The road had to climb at an average 
grade of 6.2%, along the KwaDabeka tribu-
tary to the uMngeni River, and then into 
New Germany. The geotechnical challenges 
included having to find solutions to ensure 
the stability of the rock face. Conditions 
varied continuously and it was not possible 
to apply a single solution to rock retention.

CUTTING DESIGN
The cutting along the eastern side of 
the MR577 is into a steep natural slope 

The completed KwaDabeka 
Valley link of Main Road 577, 

Durban, looking south

The integrity of the stream was respected 
by hugging the cliff, while at the same time 
the shattered rock face had to be held back

COMMENDED 
Technical Excellence Category
KEY PLAYERS
Client 
KwaZulu-Natal Department of Transport and  

eThekwini Transport Authority

Professional Team 

Royal HaskoningDHV, Henwood & Nxumalo,  

Davies Lynn & Partners

Main Contractors 

Group Five P577 Joint Venture

Major Sub-contractors 

Umsimbiti Civils, Franki

Main Road 577 
The Challenge of KwaDabeka Valley

Commendation: SAICE President, Sundran Naicker, handing Main 
Road 577 representatives their well-deserved award
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varying between 35 and 45 degrees. In 
order to accommodate the alignment of 
the carriageways, a rock slope cut at 63 
degrees to the horizontal was selected to 
optimise the geometry of the road and to 
minimise risk. The resulting cut slopes 

vary between 15 and 72 m with many 
erosion gulleys.

Due to the steep natural slopes located 
above the crests of the cuttings, and the 
evident numerous surface boulders, the 
vegetation there was cleared to bar down 
all sizable boulders and stabilise or frag-
ment potentially unstable large boulders 
that could not be moved.

Rockfall interception measures were 
installed on in-situ ground at the crests of 
the main cuttings, utilising gabion basket 
structures which were anchored back into 
the cut slope, incorporating guardrail 
structures in selected places to increase 
the height of the interceptor walls. A 
rockfall trap zone was incorporated in the 
design at the base of the cut slope adjacent 
to and below the road level.

Draping of steep rock and boulder 
outcrops with steel mesh was designed 
to control the downslope movement of 
boulders – particularly to protect con-
struction personnel.

During construction of the platform to 
install the interceptor walls, intermittent 
open tension cracks were observed below 

the colluvial horizon. The tension cracks 
were aligned along a major joint set and 
extended vertically by 4 to 7 m. More 
detailed investigations showed that the 
in-situ sandstone rock below the colluvial 
cover contained large (15 to 40 m wide) 
blocks of sandstone that had moved or 
rotated, opening up tension cracks within 
the rock slopes that varied in width 
between 200 and 640 mm.

Rockbolts and anchors were specified 
to stabilise the interceptor gabion wall 
structure and the cut face below the base 
of the interceptor walls by between ap-
proximately 10 and 14 m.

CONCLUSION
The MR577 reduces the travel distance 
for commuters between KwaMashu 
and Pinetown by 12 km and provides a 
vital additional crossing of the uMngeni 
River. The team took exceptional care to 
minimise the impact that the location of 
the road would have on the KwaDabeka 
Valley. It is no wonder then that the 
road has taken on the appearance of an 
alpine highway! 
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OVERVIEW
The development is a high-end, six-storey 
single residence located on the steep 
slopes at the foot of Lions Head, along 
Kloof Road in Clifton, Cape Town. The 

structural and geotechnical challenges 
within the scope of this development have 
been far beyond those normally encoun-
tered for a residential property.

It was the client’s desire to have 
the building chiselled into the hillside. 
Excavation would have been a fairly 
straightforward exercise if a conven-
tional system of ground anchors and 
subsequent guniting could have been 
used for soil stability. However, as the 

footprint of the building had to maxi-
mise the allowable coverage of the site, 
and, as the neighbours on each boundary 
of the site would not permit anchors to 
be secured under their properties, all 
excavation stability had to be contained 
within the site.

After much design deliberation in 
consultation with the piling contractor 
(Franki), a method of side excavation and 
overall slope stability was chosen.

The solution was to provide overall 
stability of the dwelling in the east-west 
direction by a system of concrete pilecap/
foundation beams and walls bearing onto 
18 m deep micropiles and anchored with 
permanent ground anchors angled at ap-
proximately 30° to the vertical, designed 
to terminate at the site boundary. The 
piles acted in compression and bending, 
while the ground anchors resisted not 
only the horizontal forces of the 14 m 
deep excavation face, but also those that 
could propagate slope instability of the 
greater hillside. In the north-south direc-
tion the lateral forces are resisted, in the 
building’s completed state, by inducing 
horizontal compression into the slabs and 
beams within the structure’s frame, and 
by installing a temporary structural steel 
compression truss during construction.

SOME GEOTECHNICAL DETAILS
On investigation it was found that 
weathered residual granite soils and 
granite rock directly underlay the entire 
site, essentially from ground level. The 
residual granite soils comprised dense to 
very dense friable clayey sands or gravelly 
clayey sands. These residual soils generally 
extended to depths of 12 m to 15 m below 
ground level, deeper in places, grading 
with increasing depth to highly weathered 
and friable granite rock. Occasional hard 
rock granite boulders were found in some 
areas of the site.

It was also found that perched ground-
water develops within the residual granite 
soils, mainly in the winter months, and 
would need to be channelled behind the 

COMMENDED 
Technical Excellence Category
KEY PLAYERS
Client 
SMBT

Professional Team 

JG Afrika (consultants) 

SBDS Quantity Surveyors 

SAOTA (architects) 

De Villiers & Moore (M&E engineers)

Main Contractor 
Cape Island Construction

Residential Property 
at 145 Kloof Road

Commendation: Richard Emery from JG Afrika receiving their 
award from SAICE President Sundran Naicker

Aerial view of the site in Kloof Road; note structural propping to enable basement excavation
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building cocoon into the Kloof Road 
stormwater system.

With the site located on a roughly 37° 
degree slope, the safety of the neighbours 
and their properties, motorists, pedes-
trians and workers was paramount in the 
selection of an appropriate excavation and 
lateral support system. Due to the confined 
site, the depth of excavation and the 

proximity of the neighbouring properties, a 
lateral support system had to be developed 
that was unique to this particular site.

The lateral support system that was 
eventually adopted had to ensure (i) the 
excavation of the ground in manageable 
incremental depths to allow for the 
construction of the permanent structure, 
and (ii) that anchors and soil nails would 

not pass the site boundaries. JG Afrika’s 
solution was to provide:

 N A conventional system of retaining 
walls and structural steel props for the 
first 4 m of excavation

 N Vertical piles and ground anchors 
inclined at 30° to the vertical, from a 
platform at this level

 N Excavation for the next 3 m using soil 
nails and waler beams against the piles

 N The installation of a structural steel 
compression girder spanning between 
the northern and southern sides of the 
17 m wide excavation

 N Excavation continuing below the 
girder to the new ground floor level.

CONCLUSION
Single-dwelling residential property 
construction is normally straightforward, 
with minor considerations for lateral sup-
port of excavations required. The property 
at 145 Kloof Road, however, comprised a 
unique technical challenge in this regard. 
A practical solution was nevertheless 
found and the project was completed 
within budget and on time. 

Development nearing completion, with the building structure supporting the side walls
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SUMMARY
The KwaZulu-Natal Department of 
Transport appointed Naidu Consulting 
(Pty) Ltd to upgrade Main Road P714 (a 
Class R3 road) to a two-lane surfaced 
road. In order to accommodate the addi-
tional road width, the existing bridge over 
the Tongati River required widening. The 
load capacity of the bridge deck was in-
ferior and severe restrictions would have 
had to be placed on the type of vehicles 
using the facility. Following investigation 
of the construction and life cycle costs of 
alternatives, it was decided to replace the 
deck with precast panels and to widen the 
substructure. The abutments would be 
widened conventionally and the piers wid-
ened on the downstream side by tapering 
them from top to bottom and attaching 
the new extension to the existing piers.

HYDRAULIC AND STRUCTURAL 
CAPACITY ASSESSMENTS
The hydraulic study indicated that the 
existing hydraulic opening of the bridge 
was sufficient for a Class 3 road flood 
return period.

Due to a lack of as-built information, a 
comprehensive concrete investigation and 
reinforcement survey had to be undertaken 
of the existing bridge. Concrete cores were 
taken from the piers and the bridge deck, 
and test results showed an MPa of well 
over 55. It was therefore safe to assume 
that the concrete of the sub- and super-
structure was of adequate strength.

Investigations were also carried out at 
various strategic positions on the bridge 
deck and substructure to determine the 
extent of reinforcement in the structure. 
Minimal reinforcement was detected in 
the substructure, and for design purposes 
that was assumed to be mass concrete.

In the bridge deck no top steel could be 
detected either by the cover meter, chip-
ping or coring. Bottom reinforcement in 
the deck was detected in various positions, 

and it was concluded that the mass con-
crete substructure was adequate to resist 
the loading as per TMH-7. However, the 
superstructure proved inadequate in terms 
of structural capacity and therefore a new 
(widened) bridge deck was required (using 
precast panels as mentioned above).

CONSTRUCTION
The precast units were pre-stressed trans-
versely with the use of dywidag bars to en-
sure that no differential movement between 
the panels occurred. The precast units were 
also made continuous over the piers by the 
introduction of in-situ pour strips, thereby 
ensuring that no expansion joints were re-
quired, reducing future maintenance costs.

Due to poor ground conditions, 
widening of the seven piers would conven-
tionally have required piled foundations. 
However, the existing piers were widened at 
the top and tapered to tie into the existing 

pier. In order to achieve structural capacity 
and load transfer, the widened pier section 
was diagonally stressed into the existing 
pier by the use of dywidag bars.

The extended abutments with return 
walls on the downstream side were 
founded on piled foundations, and the 
wing walls on the upstream side of the 
bridge were replaced with longer, splayed 
ones on piled foundations to improve the 
hydraulic entry.

CONCLUSION
Practical completion was achieved in 
March 2017. Through ingenious design, 
the Tongati River Bridge widening 
project saved the client in excess of 
R35 million, compared to a complete 
bridge replacement. The project was 
completed on time and within budget 
with minimal disturbance to road users 
or the  environment. 
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Tongati River Bridge Widening 
on Main Road P714

Replacing the deck 
with precast panels

Widening of the Tongati River Bridge: widening and tapering the piers, instead of opting for 
piled foundations, saved millions and resulted in an aesthetically pleasing substructure
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The Implementation of Electrolytic Chlorination  
at Selected City of Cape Town Reservoir Sites
SAFETY A PRIORITY
At all of the water treatment plants oper-
ated by the Bulk Water Branch of the City 
of Cape Town, disinfection of the water 
to eliminate bacteria is done using gas 
chlorination. This handling of chlorine 
gas in bulk is hazardous. Safety concerns 
include daily risks to the operational staff 
who handle the gas cylinders and who have 
to control possible leaks. An additional risk 
is to the surrounding areas, which in some 
cases are residential or public areas.

The Bulk Water Branch decided to 
implement electrolytic chlorination (EC) as 
a viable alternative technology for disinfec-
tion at three service reservoir sites. EC pro-
duces sodium hypochlorite (< 1% mass per 
volume), which is a non-hazardous product.

The main physical components of 
the system include a brine tank (or salt 
saturator), water softener, EC unit, exhaust 
fan or blower unit (to remove hydrogen gas), 
storage tanks for the sodium hypochlorite, 
dosing equipment, and all connecting pipe-
work, electrical connections and controls.

The buildings (of approximately 250 m2) 
required to house these plants needed to be 
aesthetically pleasing, and the services of 
an architect, urban planner and landscape 
architect were enlisted to this end.

DESIGN AND CONSTRUCTION
The FIDIC Design-Build Conditions of 
Contract option Conditions of Contract 
for Plant and Design-Build for Electrical 
and Mechanical Works and for Building 

and Engineering Works, Designed by the 
Contractor (Yellow Book) was selected. 
The contract included the provision of all 
civil infrastructure (water connections, 
roads, etc) and the mechanical plant 
required for the EC process. 

Robust designs of the civil and 
mechanical works were required to 
cater for the salt environment. A heavy-
duty chemical resistant polyurethane 
screed had to be applied on all concrete 
and plaster surfaces up to 1.25 m above 
floor level. All structural steelwork had to 
be galvanised and epoxy-coated. Gratings 
and handrails had to be manufactured 
from glassreinforced polyester (GRP).

Two brine tanks were specified to 
enable one to be isolated for maintenance 
when required. The capacity of each brine 
tank had to be sufficient for four days’ 
production of sodium hypochlorite.

The hypochlorite tanks were manufac-
tured from GRP with appropriate resins to 
provide chemical resistance to the stored 
product. Total hypochlorite storage was 
required to be equivalent to the volume 
required for two days of future Peak Week 
Average Daily  demand. For the Glen 
Garry Reservoir this equates to 18 000 ℓ of 
storage, as approximately 318 000 kℓ will 
be treated per day (Peak Week Average).

AUTOMATION
The entire production process is controlled 
by the Programmable Logic Controller 
(PLC) and is fully automated, with process 

safety interlinks. The PLC is programmed 
to switch the system on and off, and to 
adjust the dosage amounts to maintain a 
specific chlorine residual as the flow varies. 
Information regarding the status of the 
equipment, dosage levels, flows and all 
alarms are relayed to a SCADA system in 
the respective control rooms at each site.

The electrolytic chlorination has per-
formed well in the bulk water application. 
By using one or more dosing pumps, flows 
in the pipelines varying between 4 Mℓ 
and 250 Mℓ per day have been accom-
modated. The automatic adjustment of the 
dosing, as the flows and existing chlorine 
residuals vary, has led to more accurate 
and consistent dosing. 
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Electrolytic chlorination building at the Glen Garry Reservoir
Sodium hypochlorite storage tanks, bund wall and blowers – for 
electrolytic chlorination system
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PROVIDING INFRASTRUCTURE 
ON A PRACTICAL SCALE
The Nellmapius Extension 22 develop-
ment, near Mamelodi in Tshwane, is a 
flagship project that was initiated in 2007 
as part of the Comprehensive Human 
Settlement Plan (Breaking New Ground). 
The development involves the construc-
tion of housing and roads, and stormwater 
and electrical reticulation.

The project plans to address the high 
demand for housing and infrastructure 
services affecting the low and middle-
income housing market. A total of 550 
rental units and 1 330 low-cost houses 
will be built. The 2011 census showed 
that the population of Nellmapius has 
grown to 56 111, so this project should go 
a long way towards helping to alleviate the 
shortage of decent housing.

The project addresses Sections 26 and 
27 of the Constitution, which deal with 

basic rights (adequate housing, water, 
health care services, social security, etc). 
This is being achieved by having appointed 
a team of experts who executed the plan-
ning phase of the project in a manner 
which ensures that development is not 
limited to providing housing only, but also 
business areas, schools, churches, crèches 
and open spaces. The above-mentioned is 
achieved by providing the following:

 N A road and stormwater network that 
conforms to the latest specifications 
of the local authority, while providing 
access to other transport facilities

 N Water and sewer services
 N 1 330 low-cost houses which include 

98 houses for military veterans
 N 550 rental units
 N A town layout which makes provi-

sion for the construction of schools, 
churches, crèches and public open 
spaces.

The project team has created an environ-
ment which invites the community to form 
part of the project. Previously marginalised 
individuals have been involved in the pro-
ject, and the livelihoods of members of the 
community have been improved because:

 N Members are allowed to start busi-
nesses on certain designated areas.

 N Sub-contractors from more than 16 
different local companies have been 
appointed on the project.

 N The community is kept up to date 
regarding progress on site and is 
informed of activities that need to take 
place on site, thereby allowing members 
to make informed decisions and take 
part in these activities where possible.

 N Individuals with no previous experi-
ence in the construction sector, and 
often no formal education, have been 
employed and now perform certain key 
tasks which ensure that the processes 
on site deliver the required results.

CONCLUSION
All stakeholders are aware that one of the 
main aims of this project is to uplift the 
local community by ensuring that the 
end product is a sustainable development. 
Because houses are constructed according 
to the relevant standards, the infra-
structure can be kept at a certain level of 
quality, thereby guaranteeing its sustain-
ability. As mentioned above, the benefi-
ciaries are kept up to date with project 
progress, and they are encouraged to raise 
any concerns. This approach ensures the 
holistic consideration of all stakeholders 
when decisions need to be taken. 
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The Nellmapius Extension 22 development, near Mamelodi in Tshwane, is a flagship project

A total of 550 rental units will eventually be built in the Nellmapius Extension 22 development



PROJECT DESCRIPTION
Stortemelk Hydro (Pty) Ltd, a Special 
Purpose Vehicle majority-owned by 
Renewable Energy Holdings (Pty) Ltd, 
appointed Aurecon as the Engineering, 
Procurement and Construction 
Management (EPCM) contractor for the 
Stortemelk Hydropower Project.

The project comprised the construction 
of a new hydropower plant with a single 4.4 
MW vertical Kaplan turbine installed adja-
cent to the spillway basin of the Botterkloof 
Dam on the Ash River near Clarens. The 
project uses the water being released into 
the Ash River from the Lesotho Highlands 
Water Project to generate approximately 
28 GWh of electricity per annum, and is 
the first fully grid-compliant hydropower 
plant in South Africa in terms of the latest 
Renewable Energy Grid Code.

Normally renewable projects 
developed in a project finance arrange-
ment under the South African REIPPP 
programme utilised a general Engineer 
Procure and Construct (EPC) approach. 
The client’s preference for a split contract 
structure was supported by Aurecon’s 
multidisciplinary capabilities.

Aurecon was appointed the EPCM 
contractor and was successful in man-
aging all civil, electromechanical, hydro-
mechanical and electrical construction/
installations and interface risks, resulting 
in significant savings on the project and 
better control over the equipment being 
provided. This EPCM approach was also 
a first in South Africa on these types of 
project finance arrangements.

SUSTAINABILITY AND 
ENVIRONMENTAL CONSIDERATIONS
Hydropower is a most efficient form of 
renewable energy, in addition to being 
environmentally friendly. The Stortemelk 
Hydropower Plant adds to the 2 852 MW 
of power already generated by 13 local 
hydropower plants, as well as the 1 500 
MW of hydropower South Africa imports 
from neighbouring countries.

The plant is located within a conser-
vancy, and therefore it was particularly im-
portant to carefully consider environmental 
and ecological factors during each phase of 
the project, to ensure full compliance with 
International Finance Corporation (IFC) 

regulations. The Lender, as well as the au-
thorities who audited the project, were fully 
satisfied with the level of compliance on 
the project. The environmental compliance 
was strict, including the need to prevent the 
movement of the animals (several types of 
antelope, zebra, etc) within the site during 
the construction period.

The design is compatible with the 
natural beauty of the environment, which 
is an important tourist hub, with visitors 
to the Golden Gate National Park and 
the quaint town of Clarens, and canoeing 
or river-rafting down the Ash River. 
Particular attention was therefore paid to 
the aesthetics of the hydropower plant’s 
above-ground facility.

SUMMARY
The Stortemelk Hydropower Plant was 
developed as a retrofitting project, with 
an installed capacity of 4.4 MW. After 
successful completion, the plant now op-
erates as a run-of-river power station with 
an annual output of 28 GWh. Through 
an EPCM approach, all necessary engi-
neering services were provided in-house.

The successful completion of the 
project also contributes to the local 

economy of the Dithlabeng Municipality 
in terms of employment and local 
procurement.

The aesthetically-pleasing project faced 
several technical challenges in terms of the 
underlying geology, space constraints and 
a high water table. Through effective com-
munication, experience and collaboration 
between all the stakeholders, these chal-
lenges were resolved, leading to completion 
on time and within budget.

The outstanding success of this project 
has raised the bar in terms of small 
hydropower development and created 
a basis for its replication elsewhere in 
South Africa. 

Stortemelk Hydropower Plant

The Stortemelk Hydropower project acquired a 
portion of the land leading to the Botterkloof 
Dam, which was defined as a conservancy
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The Stortemelk Hydropower Plant
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DESIGNING FOR STUDENTS
Hatfield Square is an icon for students 
across South Africa. Redeveloping this icon 
into a 21st century mixed-used precinct 
that would include state-of-the-art student 
residences, and retail and leisure facilities 
required ingenious solutions and coordina-
tion between various consultants and 
contractors. Within walking distance of 
the University of Pretoria’s main campus, 
the new development (which has a total 
project value of R852.5 million, excluding 
VAT) will welcome students studying at 
any tertiary institution in the city.

The project consisted of four levels of 
parking (four basement levels beneath the 
largest two buildings) and four residential 
towers, starting at 6 levels for block A, 
8 levels for block B, 10 levels for block C and 
18 levels for block D. A double-volume retail 
area was designed beneath the smallest 
tower where the old Hatfield Square com-
mercial area was originally located.

EDS Engineering Design Services (Pty) 
Ltd were the civil and structural consulting 
engineers on this project. The civil engi-
neering scope of work included the external 
roads, water and sewer lines, as well as 
earthworks, water, sewer and stormwater 
design. Structural engineering on this 
project included all reinforced concrete, 
structural steel and composite design.

Due to the large scale of the project, 
a 3D approach to design and drafting 
was required. EDS used Tekla Structural 
Designer analysis software for all struc-
tural modelling, and all drafting was 
completed with the use of Tekla Designer. 
This level of coordination was vital to the 
success of the final design.

Because of the cost-sensitive nature of 
the student housing market, various design 
considerations were required to ensure 
that such a large-scale reinforced concrete 
structure could be completed at a rapid 
pace, and within a very tight budget.

A CONCRETE FIRST
The four main buildings in the residence 
complex are the first buildings constructed 
in South Africa using Hebel Autoclaved 
Aerated Concrete (AAC), a revolutionary 
material offering a unique combination of 
strength, light weight, thermal insulation, 
sound absorption, unsurpassed fire resist-
ance and unprecedented ease of construc-
tion. This system speeds up construction 
since it is two to ten times faster than 
conventional building materials. Another 
advantage of AAC is the light weight of 
the product, weighing approximately 
650 kg/ m3. This allowed EDS to reduce the 
load transferred from the transfer beams 
to the columns significantly, saving cost by 
reducing column sizes.

STEEL CANOPY
To create an iconic element to the new 
Hatfield Square retail area, a large steel 
canopy was retrofitted to the façade of 

Respublica Student Living, 
Hatfield Square

State-of-the-art student residences, 
and retail and leisure facilities nearing 
completion within walking distance from the 
main campus of the University of Pretoria
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the retail area. The steel canopy features 
large portions of curved steel in both the 
horizontal and vertical directions, which 
required an ingenious design to allow the 
steel to be rolled in the required shape. The 
steel profiles also accommodated a pluvia 
system and two layers of sheeting at the top 
and at the bottom. All services had to be 
hidden, therefore the columns of the struc-
ture were used as downpipes. To reduce the 
weight and cost of the structure, purlins 
were used as main structural members 
where possible. The canopy now forms the 

main feature at the entrance point of 
Hatfield Square. As a result of the success 
of the canopy within the retail area, it was 
decided to construct the same canopy on 
the southern entrance of the development.

GEOTECHNICAL CHALLENGES
Because of the variable soil conditions and 
hard rock beneath the large residential 
block, piling was not an option. The 
foundations of the superstructure consists 
of large pad bases. Contributing to the 
difficulty in the design of these bases, four 

basement levels of soil had to be retained 
by a row of 2 200 mm long columns (re-
taining walls spanned between these col-
umns at 5 600 mm and 8 400 mm lengths), 
transferring considerable moments into 
the bases found on 3 MPa bearing pressure 
rock. These bases were anchored with 
shear pins to resist sliding due to the large 
horizontal forces induced by the retaining 
walls, supported by the columns.

Although a technically challenging 
project, the project was completed on 
time and within budget. 

The use of shear walls allowed architects to create ‘picture frames’ 
(large step-out boxes in the façades consisting of balconies) which 

would become the iconic feature of the development Modern, spacious and student-friendly
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SUMMARY
The main challenges on the AMKA 
Products (Pty) Ltd Warehouse Additions 
project were the soil conditions, ranging 
between a Class 5 and Class 7 dolomitic 
region, and the design considerations re-
lated to these soil conditions. The approach 
followed for the structural design of the 
foundations, beam-on-elastic-foundation, 
addressed these constraints. The balance 
between acceptable risk and economic 
structural design was achieved and the 
result is a safe and durable structure.

PROJECT DESCRIPTION
AMKA Products, which focuses on the 
development, production and distribution 
of health, beauty and home care products, 
requires additional office space, a ware-
house for the storage of raw materials 
and a production facility. The full project 
will consist of several phases, the current 
project being Phase 1.

EDS Engineering Design Services 
are the civil and structural consulting 
engineers on this project. The civil 
engineering scope of works includes 
the external roads, water and the sewer 
pump station, and the internal roads, 

earthworks, water, sewer and stormwater 
design, while the structural engineering 
includes all reinforced concrete, struc-
tural steel and composite design.

The structural aspect of the project 
was modelled in Tekla Structural 
Designer analysis software to achieve 
accurate column loads, which in turn 
were used to design the foundations. The 
approach followed for the foundation 
design was dictated by the challenging 
soil conditions, resulting in a grid of 
reinforced concrete ground beams for the 
office and production facility columns and 
large pad foundations for the warehouse 
girder reinforced concrete columns.

The area below the office space 
forms part of the warehouse and dock 
levellers were installed in this area from 
which distribution of materials can take 
place. A large column grid was adopted 
(8.4 m × 8.4 m) to allow sufficient space for 
movement of forklifts and other equipment 
below the offices, to the dock levellers. 
The large column grid also  assists with a 
practical and efficient office layout. Due to 
the large grid spacing, and therefore the 
large spans of the suspended slabs, 425 mm 
deep coffer slabs were used.

The warehouse will contain racking 
of approximately 18 m high, requiring 
that the surface bed be constructed to 
the highest flatness specification. The 
concrete floor surface regularity (flatness 
and levelness) consisted of a DM1 (for 
the defined movement areas) and FM2 
(for the free movement areas) specifica-
tions respectively. All floor types had to 
comply with the requirements contained 
in Concrete Society Technical Report 34, 
TR34 Concrete Industrial Ground Floor – 
A Guide to Design and Construction, 
4th Edition (March 2016).

As a result of the dolomitic conditions 
of the site, extensive and rigorous designs 
and calculations were done to ensure that 
the floor can accommodate the required 
final 2.5 m loss-of-support. The final design 
approach included steel fibre reinforcing, 
as well as conventional mesh reinforcing.

Suspended floors in the production 
facility had to be designed to accommodate 
racking and forklift loading, and the column 
grid was therefore reduced to 6 m × 6 m to 
avoid punching shear of the slabs.

The entire structure is built in such a 
way that provision is made for the imple-
mentation of Phase 2 at any time. 

The main challenges on the AMKA Products Warehouse Additions project were 
the soil conditions, ranging between a Class 5 and Class 7 dolomitic region

AMKA Projects (Pty) Ltd Warehouse Additions
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Phase 1 of the AMKA Products Warehouse Additions project nearing completion
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The Mkomazi River Bridge, located in the scenic heart 
of the Mkomazi Valley near Underberg in KwaZulu-Natal

OVERVIEW
Naidu Consulting (Pty) Ltd was appointed 
by the KZN Department of Transport to 
undertake the design, contract adminis-
tration and supervision of the Mkomazi 
River Bridge (located in the scenic heart 
of the Mkomazi Valley near Underberg) 
and the realignment of D1208 gravel road.

The construction of the bridge over 
the Mkomazi River links the communities 
of Maqadeni on the eastern approach 
and Maczobeni on the western approach, 
providing access to schools, train stations 
and local amenities. The bridge also links 
District Roads D1208 and D1215, which 
opens up potential for commercial growth 
by cutting out a 44 km roundtrip.

The bridge comprises a 5 × 20 m span 
continuous cast in-situ reinforced concrete 
voided deck, with reinforced concrete 
abutments and piers in the river. Provision 
was also made for a pedestrian walkway on 
the bridge deck. Due to the steep terrain it 
was necessary to concrete a 100 m section 
of the gravel road on the eastern approach.

Cattle grids were installed on both 
ends of the bridge to prevent potential 
disputes between the two cattle farming 
communities on either side of the river.

CONSTRUCTION
With environmental concerns in mind, 
only half the river could be diverted at 
a time. The first half of the deck was 
designed to cantilever, before the river 
was re-diverted and the staging for the 
second half could be erected, enabling the 
completion of the deck.

The casting of the deck coincided with 
winter, and due to the extremely low tem-
peratures experienced in the Mkomazi 
Valley, an admixture was added to the 
concrete mix to prevent the concrete 
from freezing. The admixture contained 
a superplasticiser which not only made 
the concrete manageable and extended 
its workable period, but also enhanced its 
durability and strength characteristics.

Extensive earthworks were carried out 
for the construction of the roadway on 

the eastern approach. Some 12 000 m3 of 
material were excavated to get to the final 
road level, and this material (after having 
been tested as suitable) was used as fill 
material on the western approach roadway.

The vast mountainous catchment of 
the Mkomazi Valley produces high flow 
volumes, so the bridge was designed for a 
1:100 year flood period. Due to frequent 
flash flooding in this area, having the deck 
integral with the middle piers renders the 
structure more robust and less vulnerable 
to damage. It also aids in reducing whole 
life cycle costing and maintenance by 
eliminating bearings and limiting expan-
sion joints to the abutments only.

In reducing the dead weight of the 
structure and saving on cost, the deck was 
designed as a voided reinforced concrete 
slab. Prevention of the void formers from 
lifting up and floating was handled by a 
system of strapping and bolting the void 
formers down.

Slender piers were designed to ac-
commodate thermal movement of the 
bridge deck without inducing any cracks. 
The piers were rounded at the ends to 
minimise hydraulic effects and prevent 
the build-up of debris.

CONCLUSION
The Mkomazi River Bridge was com-
pleted within time and budget as an 
economical engineering solution with low 
environmental impact, creating potential 
commercial growth opportunities for the 
impoverished communities. 
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Mkhomazi River Bridge

The vast mountainous catchment of the Mkomazi 
Valley produces high flow volumes, so the bridge 
was designed for a 1:100 year flood period
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OVERVIEW
Main Road 139 starts at Hilton College and 
continues south towards Sweetwaters in 
the Pietermaritzburg region of KwaZulu-
Natal. The road serves as an alternate route 
connecting Pietermaritzburg to Hilton. 
The section of road under consideration 
commences at km 0+000 and ends at km 
5+020. Main Road 139 is a two-lane single 
carriageway currently experiencing large 
volumes of traffic, including heavy vehicles. 
In addition, the deteriorated surface had no 
formalised drainage structures, bus bays or 
sidewalks to facilitate the movement of non-
motorised traffic.

The project involved a geometric 
realignment, a mill and replacement of the 
existing surface (pavement rehabilitation), 
and the introduction of a formal storm-
water management system. The road was 
horizontally realigned by constructing the 
widenings using a waterbound macadam 
subbase. Furthermore, corrections to the 
vertical alignment were conducted at base 
level using a bitumen treated base (BTB as-
phalt) prior to paving the wearing course.

CHALLENGES
The small widenings restricted the 
amount of large machinery that could be 
used. The macadam subbase was con-
structed using different materials (ballast 
and fines), and could only be constructed 
using labour intensive methods, as the 
large aggregate (ballast) is spread and 
rolled prior to the fines being manually 
spread. Once maximum penetration is 
reached, the fines are slushed in with 
the final product forming a tightly knit 
surface with a mosaic finish.

Once the horizontal alignment compo-
nent of the design was achieved, the next 
challenge was vertically realigning the road 
using BTB. The existing surface was milled 
off, exposing the macadam base upon which 

the existing road had been constructed. 
As the existing macadam base was ap-
proximately 100 mm thick and constructed 
over clay, the milling activities had to be 
performed carefully to prevent unravelling 
of the ballast.

Subsequent to the completion of 
the milling activities, the paving team 
encountered one of their biggest challenges 
regarding the construction of the base using 
BTB. The thickness of the BTB varied from 
60 mm to 600 mm (due to the vertical re-
alignments) and this proved to be a difficult 
task. In addition a maximum of 80 mm layer 
thicknesses were paved in order to ensure 
that the required densities were achieved.

DESIGN PROCESS
The TRH17 of 1998 was adopted as a general 
guideline for design purposes. P139 is a two-
lane single carriageway and approximately 
5 km in length, and it is classified as a Class 
U3 – urban minor arterial in accordance 
with the KZN DOT standards.

The terrain of the project can best be 
described as rolling. The existing align-
ment did not adequately cater for storm-
water control and therefore significant 
improvements were required to improve 
the drainage of the road prism. The poor 
drainage resulted in dangerous conditions 
for road users and rapid deterioration of 
the existing road. The geometric alignment 
was also substandard, with improvements 
to the horizontal and vertical alignment 
and super-elevation required. The monoto-
nous existing road did not cater for turning 
lanes and traffic calming, resulting in a 
large number of accidents.

Safety was improved by the introduc-
tion of bus/taxi bays for locals using 
public transport, and the construction of 
sidewalks for non-motorised traffic.

CONCLUSION
The project posed various technical com-
plexities, as the macadam subbase proved 
to be a difficult layer to construct, in ad-
dition to various alignment changes. This 
road upgrade contract, which was worth 
R52 million, also benefited local and 
emerging subcontractors and labourers 
through labour intensive job creation. 
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Safety Improvements to Main Road 139/2 
Edgehill – Sweetwaters

Typical widening on the Main Road 139 
safety improvement project in 

KwaZulu-Natal

The existing Main Road 139, which starts 
at Hilton College and continues 

south towards Sweetwaters

Realignment of Main Road 139 in progress

Labourers spreading fines during the 
rehabilitation of Main Road 139

Gabion erection by local labour during the 
upgrading of Main Road 139
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INTRODUCTION
The Groutville ‘D’ sanitation scheme is 
split in two by the Umvoti River, hence it 
was necessary to find an economical en-
gineering solution to achieve a crossing of 
the river. At this point the Umvoti River 
forms a wide flood plain, and an exces-
sively long bridge to support the pipeline 
would have been required to span the gap, 
but, as the cost would be exorbitant, this 
possibility was ruled out.

The crossing, from south to north, was 
required as the nearest wastewater treat-
ment plant is situated on the northern 
side (Kwadukuza Works), which is the 
only works capable of handling the flows 
in the interim, pending the final siting of 
the future regional works.

At the R102 the Umvoti River is about 
170 m wide, thereafter opening out and 
widening to a swamp land area (flood 
plain) of some 650 m wide. At this point 
the slowing down of flow causes the river 
to deposit large quantities of silt on the 
river bed. The river then narrows down to 
a width of around 400 m. This all happens 
over a distance of about 2.8 km.

Because the river does not scour its 
bed in this area, it was decided to use an 
‘inverted siphon’ to convey the sewage 
under the river bed and between two 
higher level points. Because the river 
deposits silt at this point, the cover to 
the siphon would increase rather than 
decrease, which would be a benefit. 

Sand-winning operations in the area 
revealed a number of old railway bridge 
columns. Permission was obtained from 
Transnet to make use of these old bridge 
supports as anchors for the siphon.

The HDPE welded siphon pipe would 
be concrete-encased in-between two 
gabion basket walls (forming a ‘trench’) 
to further stabilise and protect the posi-
tioning of the siphon.

TRENCH CONSTRUCTION
Due to the silty composition of the bed-
ding material, the sidewalls of the trench 
collapsed easily and needed to be re-
tained. A 300 mm thick stone-filled mat-
tress was therefore placed at the base of 
the 3 m wide trench to form the bedding 
for the siphon, followed by the installa-
tion of 1 m × 1 m stone-filled gabion side 
walls, resulting in a neat trench in which 
the siphon could be safely and accurately 
laid and concrete-encased.

Further obstacles presented them-
selves at the actual river crossing. This 
relatively short section of line entailed 
a diversion of the river. However, water 
infiltration through the sandy, silty soil 
required dewatering pumping. With 
attention to detail and a dedicated 
construction team these obstacles were 
overcome, and the siphon was completed 
and connected to the gravity sewer, which 
had already been constructed by a second 
team, down to the main pump station.

TRAPPED AIR
The geometry of the siphon is such that 
the settling level in the siphon would leave 
a large pocket of air trapped in its upper 
end, which could pose a threat to its proper 
operation. To deal with this problem a 
100 mmØ vent pipe was installed along the 
crown of the siphon, with tee connections 
at 10 m centres so that the trapped air 
would be able to escape along the pipe on 
the crown of the siphon, to then be allowed 
to vent to the atmosphere at the pump 
station This aspect of the design prevents 
the formation of an ‘air lock’ in the siphon, 
with subsequent loss of delivery capacity 
and the possibility of blow backs occurring 
at the pump station.

PRACTICAL SOLUTION
This innovative ‘inverted siphon’ design 
provides an economic river crossing for a 
major and vulnerable service. 
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Groutville Sanitation
Gabion trench being constructed to carry the Groutville Sanitation siphon pipe

Crossing the river while flow is diverted

Siphon pipe successfully installed and 
concrete-encased



INTRODUCTION
Bruma Lake was constructed in the early 
1980s to provide a focal point for land 
development in the area. The lake took 
the form of a basin, excavated into the 
bed and banks of the upper Jukskei River, 
in the suburb of Bruma to the east of the 
Johannesburg CBD. The basin, 5 ha in area, 
was entirely lined with concrete, with a 
thin reinforced floor and vertical cantilever 
walls about 1.8 m high. To minimise fluc-
tuations in water level during flood events 
a labyrinth spillway with a long crest 
discharged to a trough on the upstream 
side of Marcia Road. The spillway structure 
presented a 5 m high vertical concrete bar-
rier that totally prevented the movement of 
any terrestrial or aquatic animals along the 
riparian corridor.

REHABILITATION
Over the years numerous remedial 
schemes were tried to rehabilitate the lake. 
With the appointment of cba Specialist 
Engineers a much more rigid engineering 
approach to rehabilitation was followed:

 N Underwater surveys were carried out 
to determine the bathymetry of the 

sediment in the basin and to measure 
the profile of the concrete lining.

 N The sediment was tested to determine 
its geotechnical and chemical char-
acteristics. Chemically the material 
was found to be relatively benign and 
usable as fill within the basin.

The following design objectives, amongst 
others, were then formulated:

 N Retain the sediment in the lake basin.
 N Return the stream to its natural 

morphological characteristics, with 
sediment flux in equilibrium through 
the basin.

 N Create a visually and socially attractive 
park area.

 N Reinstate the riparian corridor to 
allow free movement of aquatic and 
terrestrial animals.

 N Improve environmental diversity by 
creating a mixture of aquatic and ter-
restrial habitats.

 N Improve the quality of the water of the 
Jukskei River by creating hydraulic con-
ditions to increase turbulence to entrain 
air, encourage the formation of wetland 
fringes along the stream, and expose the 
water to solar ultraviolet radiation.

 N Reinstate the connection between the 
surface water in the stream and the 
underlying groundwater by puncturing 
the concrete lining of the basin.

The lake basin was filled with the 
retained sediment, supplemented and 
mechanically stabilised using soil from a 
nearby basement excavation, and chemi-
cally stabilised by mixing in limestone 
lime. The fill was shaped to form a low 
and spate flow channel lined with loose 
rock riprap and a grass-lined floodway. 
The grading of the riprap channel 
lining was designed to be stable under 
high flood conditions, and the erosion 
resistance of the grass planting on the 
floodway was determined based on the 
expected velocity and duration of flood 
flows. The stone for the riprap was ob-
tained from basement excavations within 
the metropolitan area. The only quarried 
material used was the dolomite crusher 
sand, and gravel used to form filters and 
drainage layers.

To reconnect the surface and ground 
water systems, the concrete lining of 
the basin under the riprap channel was 
demolished. The vertical dam wall was 
also demolished and replaced with a 
waterfall constructed of boulders set in 
concrete to eliminate the barrier in the 
riparian corridor.

CONCLUSION
The practical completion of the lake 
rehabilitation was on 30 June 2015. Works 
that rely on bio-engineering need to be 
tested for at least one full cycle of seasons 
before they can be regarded as successful. 
The Bruma works were thoroughly and 
successfully tested by the major storm of 
November 2016. 

Bruma Lake Rehabilitation Project
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Before: Floating algae and debris, 
and a general lack of maintenance 
at the Bruma Lake Lifestyle Centre

After: View downstream two weeks 
after the major storm of November 2016
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PROJECT DESCRIPTION
Welgedacht WCW is a regional facility 
constructed for treatment of wastewater 
from domestic and industrial sources 
from the Boksburg, Benoni, Daveyton, 
Springs and Brakpan areas within the 
Blesbokspruit catchment. Module 2 was 
designed to augment the treatment capa-
city of the existing Module 1 Plant with a 
second module of 50 Mℓ/d. The Head of 
Works was sized to accommodate a further 
50 Mℓ/d plant extension, while the outlet 
from the facility to the Blesbokspruit, 
incorporating de-chlorination channels, 
has been sized for the present and future 
facilities or 135 Mℓ/d.

The approach to flow routing through 
the Module 2 Plant differs markedly from 
Module 1, where isolating unit opera-
tions and processes for maintenance are 
in many cases difficult or impossible. 
Module 2 consists of two 25 Mℓ/d process 
trains in parallel, with cross linkages and/
or bypasses to allow for access to process 
structures for maintenance and repairs.

The Module 2 process also differs from 
Module 1 inasmuch as sewage sludge is 
separated from the liquid phase in pri-
mary settling tanks (PSTs) and pumped 
to an anaerobic sludge digestion plant. 
This is motivated by the recent dramatic 
increase in the cost of power and the 
possibility of using digester gas for on-site 
power generation in future.

The main structures of Module 2 are 
a two-stage Archimedean Screw Pump 
Lifting Station and a head of works 
comprising Screening and Grit removal, 

two Flow Balancing Tanks, two Primary 
Settling Tanks, secondary treatment con-
sisting of two Fine-Bubble-Diffused-Air 
aerated Biological Nutrient Removal 
Reactors, four Clarifiers, and tertiary 
treatment (Sand Filters), two Chlorination 
tanks and De-chlorination Channels.

Primary sludge from PSTs is digested 
in two mixed and heated digesters with 
the digested sludge passing to a sludge 
holding tank (future digester presently 
unroofed) from where the sludge is for the 
present pumped to a land irrigation area 
for growing fodder crops.

The plant utilises a treated effluent 
stream from the chlorination tank for all 
the wash water requirements on site, except 
where potable water is required, which is 
provided separately from a borehole on site.

The discharge outlet was constructed 
to combine Modules 1 and 2 and a future 
Module 3 into one discharge point as re-
quired by the DWS (Department of Water 
and Sanitation).

UNUSUAL FEATURES
The effluent quality requirements for the 
plant in the Vaal River catchment dictate 
extremely low concentrations of phosphates 
and nitrates in the treated effluent from 
the plant, which was a particular challenge 
given that the incoming sewage has unchar-
acteristically high COD concentrations as 
a result of the industrial discharges in the 
catchment. In addition, the downstream 
Blesbokspruit RAMSAR Wetland Site was 
hydraulically overloaded and DWS had pre-
viously stipulated that no further discharges 

of treated wastewater into the spruit 
upstream of the wetland would be allowed. 
Eleven alternative discharge options were 
explored, with the most environmentally 
sustainable and cost-effective solution being 
to upgrade the existing plant and treat the 
final effluent to the required standard by 
including tertiary treatment, using a sophis-
ticated sand filter system.

The unique design employed in 
mitigating the poor founding conditions 
on the Module 2 structures was to found 
the major structures on engineered soil 
mattresses supported on stone columns 
drilled and pounded into the ground 
down to bedrock or refusal levels. The 
site was excavated to the necessary ter-
race levels where after the appropriate 
foundation measures were implemented 
according to the underlying strata.

A permanent gravity drainage system 
was installed during the construction 
of the earthworks and foundation work. 
Local pumping for individual structures 
was also required during the main con-
struction period.

The lifting station has a design ca-
pacity of 135 Mℓ/d which makes provision 
for a future module. The new module has 
balancing tanks to even out the feed to 
the downstream process structure, with 
an option of routing hydraulic overload to 
an emergency dam and returning the flow 
to the head of the works. 

Construction of Module 2 at the 
Welgedacht Water Care Works

The Welgedacht Water Care Works treats 
wastewater from the Boksburg, Benoni, 
Daveyton, Springs and Brakpan areas 
within the Blesbokspruit catchment
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INTRODUCTION
There is growing global awareness that 
untreated municipal waste is a valuable 
commodity, and that disposal methods to 
recycle, reuse and maximise the energy 
potential of waste must be embraced.

The New Horizon’s Waste-to-Energy 
project (located in Athlone, Cape Town) 
is a milestone in the development of 
green energy generation on the continent. 
It is the aim of this state-of-the-art 
R400  million biogas plant, which is owned 
by New Horizons Energy (a subsidiary 
company of Clean Energy Africa), to pro-
cess up to 600 000 kg/day of solid waste, 
producing products such as organic 
fertiliser, liquid carbon dioxide (CO2), 
compressed biomethane, recyclables and 
refuse-derived fuel. The facility would 
address the following key items:

 N The unsustainable disposing of solid 
waste

 N The ‘out of site out of mind’ throw-
away social mind set

 N Job creation (for over 60 full-time and 
100 part-time jobs)

 N The need to minimise greenhouse gas 
(GHG) emissions.

PERTINENT CONSIDERATIONS 
DURING PLANNING
The following had to be taken into consid-
eration during the planning stage:

 N The triangular shape of the site, which 
challenged the optimal use of space, 
with much of the infrastructure being 
elongated and circular.

 N The accommodation on site of a 
variety of industrial, commercial and 
domestic vehicle types, plus operating 
plant and pedestrian traffic.

 N The health and safety of staff, from a 
hazardous operations point of view.

 N The structural requirements of the 9 m 
high concrete digester tanks (1.5 m 
below NGL) with a 32.5 m diameter.

 N A 16 m diameter, 7 m high suspension 
buffer tank, and other smaller concrete 
tanks and facilities.

 N Digester tanks that have to undergo 
water tightness testing in a drought 
environment, so required careful 
attention to multiple well pointing (in 
series), intercepting stormwater runoff 
from neighbours.

 N The design (durability, surface 
finish, joints) of the warehouse 
floor (106 m × 42 m); the structure 
had to enclose a large heavy-duty 
tipping hall where solid waste and 
materials would be end-tipped 
and then collected by means of a 
front-end loader.

 N Re-use of effluent in the processing 
system, rather than domestic water.

 N Drainage, with the separation and 
managing of various types of effluent 
in mind (leachate-like effluent from 
floor drains, liquid digestate from the 
AD process, clean stormwater, floor 
washing discharge).

 N Minimising wastage during construc-
tion (e.g. mass balance exercise during 
bulk earthworks to avoid disposal).

 N Sustainable urban drainage approach 
and on-site treatment before release.

 N Natural lighting and ventilation.
 N Flexible roofing for AD structures, 

durable to the natural environment and 
gases generated within the AD structure.

 N The biological process inside the 
suspension (buffer) tank and digesters, 
which is very sensitive to temperature 
fluctuations.

COORDINATION
JG Afrika undertook the consolidated 
services layout planning, amounting to 
kilometres of underground services and 
over hundred potential clash points. The 
company also managed a cloud-based 
document management system, in line 
with ISO9001, which allowed for automatic 
notification to other prescribed parties – 
critical for coordination of information in a 
project with extremely tight deadlines.

STATUS
The project, which was subject to a strict 
milestone programme, with costly penal-
ties for missing any milestones, was com-
pleted within time and budget, and the 
facility is currently in the commissioning 
phase for the process plant. 

New Horizons Waste-to-Energy Project

The New Horizons Waste-to-Energy Plant 
located on a compact triangular site
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The material recovery facility showing the 
interconnected conveyor and processing 
plant and equipment
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INTRODUCTION
Effective asset management prolongs the 
life of stormwater systems. Changing 
weather patterns, coupled with expanding 
developments, are significantly increasing 
stormwater quantities, stream and river flow.

However, in many cases the existing 
stormwater infrastructure was designed 
to accommodate less severe conditions, 
and therefore lacks adequate capacity to 
accommodate the new higher-flow condi-
tions. As a result, flooding problems are 
becoming more common.

The eThekwini municipality needed to 
identify undersized assets and develop a 
prioritised rehabilitation and upgrade plan 
to prevent future flooding and property 
damage. BMK Consulting Engineers, the 
first company on the African continent to 
use PCSWMM (Personal Computer Storm 
Water Management Model), addressed this 
need by developing a hydraulic capacity ana-
lysis of the critical stormwater infrastructure.

Through the implementation of 
advanced equipment, software and a me-
thodical approach, the Asset Management 
Phase 3 project was able to provide the 
eThekwini Coastal Stormwater and 
Catchment Management Department with 
an effective asset management database 
that contains all the relevant data on 
strategic infrastructure assets.

TOOLS AND TECHNIQUES
Land Survey: Manholes
Manhole surveys are required when 
infrastructure records are poor or 
non-existent.

CCTV: Manhole Assessment
The size and structural condition of the 
cover lid, the shaft, the chamber and 
benching is recorded for use in hydraulic 
modelling.

CCTV: Conditional Pipe Assessment
WinCan generates coded data reports which 
calculate internal condition grades. The 
assessment of the internal condition grade is 
obtained from the coded defect descriptions 
contained in each report. The software scans 
the record for each pipe length and assigns 
a score to each defect. Where more than 
one defect occurs at the same chainage the 
scores are summed. WinCan calculates the 
peak score, total score and mean score for 
each segment length. This scoring system 
identifies those defects in the system which 
would likely have an adverse impact on the 
operational performance of the stormwater 
network. Deterioration of pipes is mani-
fested as: (1) structural defects, (2) service 
defects and (3) system surcharges.

CCTV Reporting
Footage recorded is coded to the Water 
Research Commission’s Sewer Rehabilitation 
Manual 4th Edition using WinCan software 
to provide the municipality with reports 
which reference the associated video file.

Cleaning
Any pipeline failure (such as blocked 
drains and sumps, stormwater flooding 
or sewer overflows) that is assessed by the 
CCTV operators will be cleaned via high-
pressure water jetting.

Geographical Information Systems (GIS)
This entails the spatial enablement of 
the municipality’s data to gain a better 
understanding of how their assets are per-
forming and how this affects their level of 
service to the public.

Hydraulic Modelling
These innovative processes allow the mu-
nicipality to efficiently keep models up to 
date, utilising automated routines to in-
clude network and catchment changes in 
the model, thus increasing the longevity 
of the modelling investment. PCSWMM 
simulates dynamic storms with high spa-
tial and temporal resolution, and supports 
the processing, calibration, manipulation 
and conversion of rainfall data.

CONCLUSION
PCSWMM provides forecasting of 
rainfall, runoff, flows and water levels. 
These  findings will be used to determine 
investment and reduce the costs of asset 
loss through damage. Quality control is 
applied at all stages of the project, i.e. from 
data collection up to final recommenda-
tion before the information is presented 
and forwarded onto the client. 
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Conduits in catchment:  
example of a typical PCSWMM

CCTV camera in pipe



OVERVIEW
The Hillside Aluminium smelter in 
Richards Bay, owned and operated by 
South32, is one of the world’s most 
advanced and efficient smelters, and a 
major industrial player and key employer 
in KwaZulu-Natal.

In March 2016, the uMthlathuze 
Municipality instituted Level 4 water 
restrictions – the highest level for busi-
ness and residents. An alternative to 
municipal water supply needed to be 
found URGENTLY if the Hillside smelter 
were to stay operational.

Closing the plant would result in a loss 
of up to 10% of the GDP in the region, a 
potential loss of 20 000 jobs, and the need 
to import aluminium into South Africa at 
a cost of some R4 billion a year.

The solution was a R74 million de-
salination plant to remove minerals from 

seawater abstracted from the Richards 
Bay harbour to produce 2 million litres 
per day of industrial process water that 
would enable the company to maintain 
operations during drought conditions. 
Not only would the desalinated seawater 
provide a reliable water supply for the 
plant, but it would also reduce the de-
mand on the municipal system.

The project was first conceptualised in 
February 2016 and construction started 
in April, taking only about 32 weeks to 
complete. The first water was pumped 
into the plant in September 2016.

JG Africa was appointed by South32 
as the principal agent for the project, 
responsible for the overall conceptual 
solution development, as well as all the 
detailed civil engineering works, raw-
water pipeline, pump selection and brine 
pipeline designs. NuWater was selected 
as the reverse osmosis technology 
partner, while the civil works were 
completed by Leomat, and the pipeline 
and pump installation was undertaken 
by NRB Piping.

The team soon got to work fast-
tracking investigations and conceptual 
designs for the installation of the 
desalination plant, utilising membrane 
technology. The urgency of the project 
required the team to focus on the existing 
infrastructure and mechanisms owned 
and operated by South32, Foskor and 
Mhlatuze Water, where use could be 
made of current licences, waste discharge 
permits and infrastructure.

THE INGENUITY OF THE PROJECT
Investigations revealed that Foskor had 
its own seawater abstraction infra-
structure in the Richards Bay harbour, 
including a vacant pump sump. An 
agreement was reached with Foskor 
whereby South32 would add a second 
pump within the vacant chamber, 
sharing a portion of the existing rising 
main to abstract seawater.

The seawater abstraction pipeline had 
to be navigated with the least possible 
environmental impact, bearing the 
adjacent sensitive wetland (a bird haven) 
in mind. Foskor’s abstraction pipeline 
was used for the first kilometre and then 
bridged across into South32’s elevated 
alumina power conveyor system. The 
balance of the 3.5 km butt-welded 
350 mm diameter HDPE pipeline was 
constructed within the existing conveyor 
servitude, either inside the elevated 
conveyor structure or above ground 
adjacent to the conveyors. This negated 
the need for road crossings, permission 
to occupy, servitude registrations and 
impacting negatively on environmentally 
sensitive areas.

To safely dispose of brine waste, the 
team cross-connected the desalination 
plant to an existing 1.5 km long water 
supply pipe from Hillside to Bayside, as 
Bayside had an existing connection into 
the marine outfall pipeline owned and 
operated by Mhlathuze Water.

CONCLUSION
The undefined time frame before possible 
smelter shutdown, due to limited water 
availability, impacted significantly on the 
project programme. Regular water supply 
projections were the driver of this project, 
which was completed successfully in an 
incredibly short period of time. 
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Seawater pipe in conveyor routing to South32’s Hillside Aluminium Smelter
Inlet bypass and brine outlet 

pipework and valves
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OVERVIEW
Due to recent weather changes, the low-
lying areas of the 55 ha Bluff catchment 
in Durban have been experiencing severe 
flooding to the industrial area and facto-
ries, including the Transnet Freight Rail 
reserve located at the corner of Solomon 
Mahlangu Drive and Bluff Road. The 
Bluff pipe jacking project was therefore 
aimed at accommodating current run-off 
volumes, as well as extreme storm occur-
rences, thereby averting further damage 
to properties (or endangering lives) within 
the lower catchment of the Bluff area.

The design entailed modelling of 
the entire catchment and identifying 
deficiencies within the network. The 
Transnet Rail Yard reserve was identi-
fied as a flood zone which the existing 
infrastructure, consisting of a single 
900 mm diameter concrete pipe, could no 
longer accommodate.

The stormwater bulk upgrade 
comprised the upgrade of the existing 
900 mm line to five 1 473 mm Class 100D–
SABS 677 type SC concrete pipes which 
were aligned parallel to each other.

The pipe network had to be con-
structed below the Transnet railway 
reserve. The design also consisted of bulk 
inlet and outlet attenuation chambers, 
as well as 900 m of bulk reticulation 
upgrades to Bluff Road, ranging from 
600 mm to 1 200 mm in diameter.

Pipe jacking was best suited for this 
task, as open excavations were not possible, 

due to the pipe alignment running under 
live Transnet Freight Rail lines that had to 
be kept fully operational at all times.

The process of achieving this upgrade 
required a topographical survey and 
a thorough geotechnical investigation 
(due to low frictional soils), as well as 
precision-directed jacking.

The contract was awarded to FRANKI 
Africa who has extensive experience in 
dealing with projects of this nature. The 
project, which had been allocated a nine-
month construction period, was completed 
within the required duration and budget.

SOME CHALLENGES

High water table
The presence of a high water table in the 
lower-lying areas posed a high risk of 
settlement, reduction in frictional resist-
ance and, with the overlying structure 
being a live railway station, increased the 
complexity of successfully pipe jacking 
within the rail yard. At the depths of 
the intended pipe jacking, dry and self-
supporting soil for the jacking face was 
required. To overcome this challenge, 
a series of well-points were designed to 
draw down the water table such that there 
would be no settling of the jacked pipes 
once construction had commenced.

Existing services
The reception chamber had to be repo-
sitioned from its intended position, due 

to the fact that the services records did 
not indicate and demarcate the Transnet 
power line masts.

Five 1 473 mm diameter concrete 
pipes (as opposed to one suitably large 
diameter pipe) were used to avoid dam-
aging the existing 900 mm sewer line, 
and to maintain clearances of the railway 
line above.

The reception chamber was also in 
close proximity to the 500 mm water 
main, so care was taken to protect the 
bulk water line.

Gravity draining structure
The grade of the jacking section had 
to be set such that the pipes would be 
self-cleansing at a relatively flat grade 
of 1 in 90. The accurate positioning and 
grade of the stormwater line was critical, 
as the invert of the existing sewer line was 
roughly a 2.5 m difference in height to the 
tie-in point of the existing stormwater 
line, which meant careful alignment of 
the stormwater pipeline vertically to en-
sure that sufficient clearance was achieved 
when jacking. 
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BMK Consulting Engineers

Main Contractor 
Franki Africa

Major Sub-contractor 
ICON Construction

Specialist Jacking of 600 m of 
1 350 mm Stormwater Pipes under  
Transnet Freight Rail at Wentworth Station

The stormwater bulk upgrade at Durban’s Wentworth Station comprised the upgrade of the 
existing 900 mm line to five 1 473 mm Class 100D–SABS 677 type SC concrete pipes

Pipe jacking was the best solution, 
as the pipe alignment runs under live 

Transnet Freight Rail lines that had to 
be kept fully operational at all times
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OVERVIEW
Due to water restrictions within the 
eThekwini Municipality, Toyota South 
Africa Motors (TSAM) required an eight-
hour backup water supply. The implemen-
tation of the backup project was awarded 
to Nathoo Mbenyane Engineers (NME).

The backup water supply would have 
to operate automatically when the water 
demand increases at different peak pro-
duction times, and when pressure from 
the municipal supply drops, to enable the 
plant to meet its daily production and 
quality targets.

Toyota South Africa Motors is the 
largest vehicle manufacturer on the 
African continent, and the largest vehicle 
exporter in South Africa. Disruptions 
(e.g. due to water problems) in the 
production line therefore have to be 
prevented at all costs.

The backup supply must provide suffi-
cient water to cater for the approximately 
1Mℓ required during the eight-hour shifts 
at the plant.

The project was planned such that 
construction would not interfere with 
production activities. Those construction 
activities that would not affect production 
were undertaken during normal working 
hours, while the rest of the work was done 
during plant shut-down (long weekends, 

end-of-year shut-down, etc). Planning of 
the entire project was therefore done with 
this principle in mind.

To minimise cost, a galvanised 
sectional steel tank was utilised for water 
storage. The existing DSPDC pump 
station, which previously housed the old 
fire flow pumps for the TSAM plant, was 
used to house the new pumps, including 
mechanical and electrical components to 
ensure that the backup water supply would 
be available at the appropriate pressure 
required for the production process within 
the TSAM plant (minimum of 60 kPa).

As the backup water supply had to 
be available in the production area, new 
pipelines were installed from the backup 
water supply, tying into the existing 
water reticulation network within the 
TSAM plant.

In addition three new pipe links 
were required to connect the backup 
water supply to the Quantum, Hino and 
Exhaust plants (currently supplied via 
separate metered municipal connection, 
which in future will be decommissioned 
and disconnected).

The plant had to remain in full opera-
tion throughout construction, and the 
entire project had to be completed within 
four months.

As water quality is critical, especially 
for the paint plant, stainless steel pipes 
(75–200 mm in diameter) were used as 
they are durable and do not corrode easily. 
These pipes were installed mostly above-
ground, with galvanised steel supports 

for easy maintenance. Welded joints were 
used for all the underground pipelines to 
prevent any leaks in the system.

The following were also installed:
 N Three variable-speed Grundfos Hydro 

MPC-E pumps – to address the dif-
ferent demands and head pressures at 
different plant peak times

 N A new electrical distributor box and 
motor control centre

 N A turbidity sensor and monitor, 
chlorine sensor and monitor, chlo-
rine dosing pumps and circulation 
pumps – to control the quality of the 
water in the system.

 N A Supervisory Control and Data 
Acquisition (SCADA) system and a 
Programmable Logical Controller 
(PLC) – to enable TSAM operators 
and other employees to analyse the 
data at their desks.

SOME CHALLENGES
 N To deal with the high water table in 

the project area, excavations were 
undertaken at low-tides during the 
afternoons.

 N Underground excavations had to be 
done with the utmost care, due to a 
lack of sufficient information regarding 
existing underground services.

 N During connection to the various op-
eration plants, various pipe diameters 
were needed to match the existing 
domestic pipelines, and pipe bends had 
to be designed to suit the prevailing 
conditions on site. 

FINALIST 
Technical Excellence Category
KEY PLAYERS
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Toyota South Africa Motors

Professional Team 

Nathoo Mbenyane Engineers

Main Contractor 
Nathoo Mbenyane Engineers

TSAM 8-Hour Backup Water Supply

New motor control centre and pumps for the TSAM backup water supply system

As water quality is critical, especially for the 
paint plant, stainless steel pipes were used 

as they are durable and do not corrode easily



Civil Engineering December 2017 35

OVERVIEW
The mighty Tugela – KwaZulu-Natal’s 
largest river – cuts through the pristine 
bushland of the North Coast, 30 km 
upstream from where it flows into the 
Indian Ocean, where members of the 
Mankenganeni community are faced 
with having to cross the treacherous river, 
which is prone to flash flooding, by boat 
on a daily basis to access basic services.

The KwaZulu-Natal Department of 
Transport appointed Naidu Consulting 
(Pty) Ltd to construct a bridge to solve 
the problem.

The location of the bridge was chosen 
to best suit access between the local 
communities and limit the impact of 
construction on the environment. The 
steep topography on the northern bank 
required road grades of up to 17%, and the 
hydrology of the Tugela River restricted the 
deck height to accommodate a 1:50-year 
flood level with free board and a 1:100-year 

flood without free board, resulting in a 
bridge length of 210 m with a maximum 
longitudinal slope of 2.7% and a height of 
up to 20 m above the river bed level.

The depth of the bedrock allowed 
for the bridge to be founded on spread 
footings, as opposed to piled foundations. 
However, to overcome the varying, frac-
tured and weathered nature of the bedrock 
(revealed through a detailed geotechnical 
investigation), the fissures in the bedrock 
had to be sealed up by pressure-grouting of 
almost 16 000 litres of cementitious grout.

To anchor the structure, 480 founda-
tion dowels were grouted 4 m into the 
bedrock (at 40% of the cost of piled foun-
dations). A total of 2 km of percussion 
drilling was done to install between 20 
and 44 dowels per footing.

As a pier in the middle of the river was 
not feasible from both a practical and an 
environmental point of view, a 50 m main 
span across the river was proposed. Two 

20 m spans, as well as a 9.2 m span to the 
north and five 20 m spans and a 9.2 m to 
the south of the main span were chosen as 
the most economical configuration for the 
local conditions.

PRACTICAL SOLUTION
Due to the height of the structure and the 
flow of the river, conventional structural 
types requiring the support of false work 
and formwork from below were not 
feasible. With spans of up to 50 m, simpler 
structural articulation systems, such 
as precast beams, were also ruled out. 
Overhead construction support methods, 
such as incremental launching and 
balanced cantilever construction, were 
therefore considered.

The structural solution was, however, 
found in modular construction comprising 
a composite structural steel truss and 
reinforced concrete slab deck. This solution 
ensured a limited construction impact and 
up to 70% less concrete in the deck, and 
further allowed for the substructure to be 
constructed concurrently with the truss 
fabrication – the deck truss sections of up 
to 50 m in length, 3.1 m wide and 3.5 m in 
height were fabricated approximately four 
hours away from the site and transported 
to site via abnormal load (360 tons of 
structural steel and 2.8 km of welding were 
used in the fabrication of the trusses).

TIME AND COST MANAGEMENT
Although the practical completion date 
of 19 June 2017 was extended by two 
months, due to abnormal climatic condi-
tions, the team managed to complete the 
project with a saving of approximately 2% 
on the R74 million budget. 

FINALIST 
Technical Excellence Category
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KwaZulu-Natal Department of Transport

Professional Team 

Naidu Consulting (Pty) Ltd

Main Contractor 
UMSO Construction
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Churchyard & Umpleby

The Construction of the Tugela River Bridge (Nyakana)

A modular construction method, comprising a composite structural steel truss and reinforced 
concrete slab deck, was the most practical solution for the construction of the Tugela River Bridge

Placing a deck truss into position; the steel 
trusses were fabricated off-site, thereby allowing 
the substructure to be constructed concurrently
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SUMMARY
The Dalbridge Pedestrian Bridge is located 
in Umbilo, Durban, and forms part of 
the Dalbridge Railway Station, while 
also linking Khuzumphi Shezi Road and 

Maydon Road. The project was concep-
tualised to create a safer and more secure 
environment for commuters in a locality 
where for a long time not much atten-
tion had been given to development and 
infrastructure maintenance. The bridge is 
approximately 215 m long and crosses the 
M4 highway and multiple railway lines. 
The superstructure of the bridge was 
constructed with steel, while precast con-
crete planks were used for the deck. The 
concrete planks are supported by steel 
beams, which span between steel girders. 

The finished product is a functional yet 
attractive pedestrian bridge, which to 
date has remained free of vandalism – a 
key indicator of the community’s pride in 
the structure.

EXACTING APPROVAL PROCESSES
For this project an extremely sensitive 
level of coordination was required on 
a daily basis involving the various rail 
authorities who oversee the ten live Metro 
rails, the four Transnet Freight rails, and 
the National Ports Authority shunting 
lines which are spanned by the bridge. 
These authorities employ onerous approval 
processes, so the project plan had to take 
cognisance of this fact from the outset, 
since any delay would result in loss of 
revenue for these nationally owned bodies.

In addition, temporary bridges had 
to be installed over the eight-lane M4 
freeway, and this required a traffic man-
agement plan (which was carried out by 
Arup). The plan required liaison with the 
project team and the relevant road traffic 
authorities, development of road closure 
plans for the temporary closures of the 
M4, and the two ten-hour closures of the 
freeway for the erection and removal of 
the temporary structures.

Furthermore, because the project was 
implemented in a live environment, there 

Dalbridge Pedestrian Bridge

Demolition of the old bridge

FINALIST 
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Passenger Rail Agency of South Africa (PRASA)
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Focus Project Management 

Loliwe Rail Solutions 
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Main Contractor 
Churchyard & Umpleby
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TEJ Safety Consultants

The new Dalbridge Pedestrian Bridge in Durban 
crosses the M4 highway and multiple railway lines
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were sensitive Health and Safety chal-
lenges, as the public was still able to access 
large sections of what would normally be 
considered working space. Their proximity 
to the freeway, the train tracks below and 
electric cables was considered a high risk.

SOME INTERESTING FEATURES
The outstanding feature of this project 
lay in the level of exact planning that 
was required, due to the involvement of 
various stakeholders, as described above.

Furthermore, the choice of materials, 
the method of disposal of the existing 
structure, the design of the temporary 
structures and the choice of fixtures were 
meticulously planned and executed with a 
long-term, low-maintenance view.

In terms of materials, plastic was for 
example chosen rather than metal for its 
anti-corrosion qualities, longevity, light 
weight, anti-vandalism properties and 
zero scrap resale value.

The drainage system on the previous 
bridge was prone to ponding and hence 
the concrete was subject to degradation. 
The new design caters for falls and an 
outlet system to contain stormwater in 
a formalised manner. The choice of LED 
lights over traditional bulbs also serves to 
conserve energy and contributes to safety.

Instead of the traditional metal cladding 
for the side panels and metal handrails, a 
Fibergrate material was used. This material 
provides outstanding durability, has a 
greater point of failure than conventional 
materials and is not subject to corrosion. 
It is also almost completely vandal proof 
and has no resale value. In addition the 
handrails comprise Fibergrate Dynarail, 
requiring virtually no maintenance.

For further protection against cor-
rosion, a duplex system was used, which 
combines hot dip galvanising with an 
additional paint barrier. According to the 
Hot Dip Galvanising Association of South 

Africa, the duplex system, if applied prop-
erly, provides a synergistic effect, resulting 
in a service-free life.

PEOPLE IMPACT
The superstructure of the bridge comprises 
steel sections which were manufactured 
mainly off-site, and erection was done 
on site by a specialist crew. However, the 
civils portion of the works was awarded to 
a local emerging contractor, and around 
50 temporary jobs were created over the 
12-month construction period.

The impact of the new bridge on the 
approximately 10 000 people who traverse 
the bridge daily is significant, since the 
old bridge was not only structurally 
unsafe, but it was also unlit, resulting in 
people falling victim to criminal activity.

The overall visual impact of the at-
tractive new structure in a disadvantaged 
environment lends a sense of renewed 
interest and liveliness to the area. 

Removal of the old bridge
New spans at Dalbridge Station;  

the neat new bridge is used by around 10 000 people daily



Enhancing Society Together

www.royalhaskoningdhv.com/za

Enhancing Society Together In partnership with clients, stakeholders and communities
Once it was enough for engineers to ask themselves: how can people’s lives be made 
easier? Today, in the face of unprecedented challenge and change, we believe this 
question no longer reaches far enough. In response, we have focused the work and 
passion of our engineers and consultants towards a deeper level. How do we make lives 
not simply easier, but better?

By working in partnership with our clients and other stakeholders, we are committed 
to make an impactful contribution to society through our projects. We are focused 
on solutions to the Global Challenges faced in respect of Urban, Water, Transport 
and Industry through our Business Lines of Water; Transport & Planning; Industry 
& Buildings; and Maritime & Aviation. The framework underpinning our focus on 
enhancing society rests on four simple questions. These are addressed in every project 
we undertake:

n	 Will our solution meet the demands of the stakeholders?
n	 Will it add value for society as well as clients?
n	 Are we providing the best solution now and in the long term?
n	 Can we deliver what is required with an optimal use of resources and fossil fuel energy?

Working alone, we cannot change the world.

Working together with our clients, stakeholders, partners and communities,  
we are in the process of moving towards a better future for all.

Royal HaskoningDHV 
Head Office   

Johannesburg,
South Africa

+27 (0)11 798 6000



Civil Engineering December 2017 39

Reservoir under construction; labour-intensive 
employment on the ePhatheni Water Supply project 
empowered the community and benefited them financially

S A I C E  2 0 1 7  A W A R D S  C A T E G O R Y : 
C O M M U N I T Y - B A S E D  P R O J E C T S

PROJECT DESCRIPTION
The ePhatheni community, located south 
of Richmond, a small town in the rolling 
hills of KwaZulu-Natal, had endured 
many years of dilapidated infrastructure 
and poor water resources. The uMgun-
gundlovu District Municipality therefore 
appointed Royal HaskoningDHV to 
provide professional services for the 
ePhatheni Water Supply Scheme, 
located within the Richmond Local 
Municipality. The project is supported by 
the Department of Water and Sanitation 
through the Municipal Infrastructure 
Grant funding programme.

An initial upgrade from springs 
to a water reticulation scheme was 
implemented. The new source of water 
was uMgeni Water’s Midmar Water 
Treatment Works through a series of 
bulk gravity pipelines, rising mains and 
reservoirs. This new water supply scheme 
was implemented in a phased approach 
(amounts exclude VAT, and contracts 
were all awarded by the uMgungundlovu 
District Municipality):

 N Phase 1 – Contract 18/2012 for the con-
struction of 150–200 mm  diameter × 
11 km long bulk gravity main from 
Ndaleni Reservoir to ePhatheni 
Reservoir was awarded to Hidrotech 
(Pty) Ltd in the amount of R7.5 million.

 N Phase 2 – Contract 28/2013 for the 
construction of 31.9 km of bulk 
and reti culation pipelines, varying 
in diameter from DN 63 HDPE 
to DN 250 mPVC, and associated 
appurtenances was awarded to 
Hidrotech Pty Ltd in the amount 
of R23 million. A special feature 
of the design incorporated water 
conservation and water demand 
manage ment concepts. This hilly 
supply area was modelled to 
establish pressure and metering 
zones to reduce non- revenue water 

ePhatheni Bulk Water Supply Scheme

WINNER 
Community-based Category

KEY PLAYERS
Client 

uMgungundlovu District Municipality

Professional Team 

Consultant: Royal HaskoningDHV 

Sub-consultants: Afzelea, AIM, UBUNTU ORG,  

Nokuthula Dube & Associates, TREE,  

Microzone Trading 747

Main Contractors 

Hidrotech (Pty) Ltd 

Egxeni Engineering cc

Major Sub-contractors 

Sizabantu, Soilco Materials Investments, 

Southern Steel cc, Lwandle-Lamandla 

Investments, GNC Steel & Fabrication, Robor

Winner: The proud ePhatheni Water Supply team with SAICE 
2017 President, Sundran Naicker (far left)
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by active management of the water 
reticulation network.

 N Phase 3 – Contract 07/2015 for the 
construction of a 1.5 Mℓ reinforced 
concrete circular reservoir was 
awarded to Egxeni Engineering cc in 
the amount of R6.5 million.

The community currently consists of 737 
households with an estimated population 
of about 4 700 people. However, once fully 
developed, the new water scheme will 
serve in excess of 7 000 people.

The long-term aim of this project is 
to satisfy the potable water requirements 
for the ePhatheni area right up to 2031. 
Potable water for the scheme is supplied 
by Umgeni Water, and is pumped through 
the Richmond pipeline feeding the existing 
Richmond reservoirs, and then distributed 
to the surrounding areas: eNdaleni, eSimo-
zomeni and ePhatheni. The project ensures 
the provision of a reliable and sufficient 
potable water supply to the ePhatheni 
community. This has improved the quality 
of life for the community by facilitating 
increased economic growth opportunities.

SOCIO-ECONOMIC IMPACT
Not only does this project provide potable 
water to thousands of people, it has also 
provided substantial career mentorships 
to five local civil engineering students in 
the attainment of their professional reg-
istration. Books and furniture have been 
donated to local schools and crèches, and 
first-aid and health and safety training 
provided to teachers.

As part of the socio-economic 
development, an Expanded Public Works 
Programme (EPWP) was implemented, 
accredited training facilities were provided, 
career guidance was offered to a number of 
dedicated students and a series of corporate 
social responsibility initiatives were initiated.

Community involvement 
in the ePhatheni Water 
Supply project not only 
transferred skills, but 
also resulted in a sense 
of proud ownership of 
the project

The completed reservoir

Exended Public Works Programme
The Expanded Public Works Programme 
was implemented during construction, 
thereby contributing towards alleviating 
poverty and unemployment within the 
community. Labour-intensive construc-
tion methods were identified for suc-
cessful skills transfer and development, 
which in turn contributed to improved 
education, upliftment of the community 
and increased socio-economic growth.

There was maximum utilisation of 
local labour, with 50% of those employed 
being women. Hand excavation and 
other types of manual labour-intensive 
work were specified where conditions 
permitted, to the extent that:

 N 62 people were employed in Phase 1 
for 9 months

 N 92 people were employed in Phase 2 
for 19 months, and

 N 39 people employed in Phase 3 
for 12 months.

ENVIRONMENTAL IMPACTS
Not only did the people benefit from 
this community-based project, but 
the environment thrived as well. The 
environmental consultant implemented 
a Stormwater Management and Erosion 
Control Plan to minimise erosion. Alien 
invasive plants were eliminated along 
the pipeline route, resulting in improved 
fire control measures. Pipelines were 
re-routed to avoid graveyards and to 
preserve natural water courses. Specific 
interventions were the relocation of 
indigenous trees, and the recording and 
reinstatement of the riverine environ-
ment. Thirty trees were also planted at 
Congco High School.

TIME AND BUDGET
An extension of time of 80 days on 
Phase 1 was granted to the contractor, 
with additional P&G costs. This related to 
the following additional work:

 N Tie-ins and connections to the 
existing reservoirs (not part of the 
original scope)

 N Additional pipeline (DN 75 mPVC, 
class 16)

 N Change of design on the AV and SV 
pipe assembly and fittings.

A saving of R21 000 (excluding VAT) 
was returned to the client. This phase is 
complete and in use.

An extension of time of 160 days on 
Phase 2 was granted to the contractor 
inclusive of P&G costs (24 of which were 
not). This related to the following ad-
ditional work:

 N Household connections (not part of 
the original scope)

 N The implementation of Alien Invasive 
Vegetation Elimination and Erosion 
Control Programmes

 N Tie-ins and connections at the existing 
Richmond Reservoir and WWTW

 N Fencing Jo-Jo tanks at ePhatheni.
A saving of R3.1 million (excluding VAT) 
was returned to the client. This phase is 
also complete and in use.

The works on Phase 3 were not without 
challenges, for the following reasons:

 N The contractor had to avoid some 
graves, so could not commence with 
construction until the reservoir had 
been relocated.

 N Work was halted for some time due to 
local community unrest.

 N At the time of water tightness testing 
the contractor experienced some chal-
lenges with the availability of potable 
water.

CONCLUSION
The implementation of this socio-economic 
development has not only resulted in 
healthier benefits for the community, but 
has also empowered the community. The 
knowledge gained from skills development 
will boost the community’s everyday life.

The environment also benefited from 
the measures that were taken.

The combination of civil engineering 
and community upliftment through 
training programmes has sparked a fruitful 
relationship between client, contractor, 
consultant and the community. 
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INTRODUCTION
How can one project impact and enhance 
the lives of hundreds? Through the Hilton 
Water Reticulation Replacement (HWRR) 
project, KwaZulu-Natal’s uMgungundlovu 
District Municipality (UMDM) achieved 
more than just eradicating water losses ex-
perienced by the ageing pipes in the town. 
Teaming up with Naidu Consulting and 
WK Construction they enhanced the lives 
of the communities in the surrounding 
area through three simple steps:

 N Opting for labour-intensive methods 
where possible over machine work

 N Training of locals in new skills
 N Supporting local sub-contractors and 

suppliers.
This, in a nutshell, is the core of an Extended 
Public Works Programme (EPWP).

At tender stage the contractor predicted 
that the EPWP component of the project 
would only be applicable to earthworks 
items, namely excavation and backfilling 
of trenches, and then only for about 60% or 
56 km of the 89 km of pipes to be laid – 50 
persons would be employed for the first 
three months, peaking at about 180 persons 
working on task-based work. However, soon 
many other activities, such as pipe laying, 
meter installation, plumber assistance, ser-
vice investigation and all unskilled labour 
were being paid on an EPWP task basis.

The final number of workers employed 
on EPWP task-based work peaked at 550, 

from 14 wards, with 80 km of the 89 km of 
the trenches done using labour-intensive 
methods. This sent approximately R18 mil-
lion in wages into the local communities.

TRAINING OF LOCAL PERSONS
An unknown author once said: “Someone 
who shares a skill adds exponentially 
more value than just maintaining his own 
welfare.” A construction project is an 

excellent opportunity to expand practical 
training on a local level.

For the HWRR project, WK Construc-
tion and Naidu Consulting would train 80 
local young people (selected by Councillors 

Hilton AC Replacement Project

Local young people were trained to replace meters, 
thereby not only gaining plumbing experience, but 
also eliminating dysfunctional meters

COMMENDED 
Community-based Category

KEY PLAYERS
Client 

uMgungundlovu District Municipality

Professional Team 

Consultant: Naidu Consulting (Pty) Ltd 

Sub-consultant: JTN Consulting

Main Contractor 
WK Construction

Commendation: The Hilton AC Replacement Project team seen here with their plaque and certificate
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within the local wards) in a first-level 
plumbing and concrete course. The 
training was facilitated by MTL Training 
College, funded by the Department of 
Public Works, while the HWRR project 
itself paid each student a stipend of R100 
for every day attended. MTL presented the 
theory training in halls at Sweetwater’s and 

Howick. Students were graded on a series of 
written tests and a final examination, which 
resulted in an excellent 94% pass rate.

PRACTICAL WORK
To obtain the National Certificate in 
first-level plumbing, students would have 
to undergo appropriate practical training. 
Forty students who passed their theory was 
then enrolled on the WK Construction pay-
roll. They were grouped in twenty pairs and 
embarked on an accelerated water meter 
exchange project under supervision of a 
local plumber. This would satisfy the prac-
tical work required to complete the course. 
Each pair would extract the old house meter 
and install a new water meter.

Each pair had to replace four meters 
per day, after two days of training at the 
site camp. After a week they easily met 
this target. Meters were replaced under 
live pressure and the whole exercise ex-
posed them to a wide variety of plumbing 
fittings and plumbing materials. The 
programme presented further benefits:

 N It eliminated dysfunctional meters 
and meters that became covered over 

time and had not been read for long 
periods.

 N It allowed the municipality to charge 
per actual water usage and not per 
estimated minimum usage.

 N The replacement project meant that 
the new meters were still fed off the 
existing reticulation, which provided 
the opportunity to compare old 
reticulation usage in a zone with new 
reticulation, when commissioned.

THE OUTCOME
After replacing over 1 400 meters in two 
months, the trainees completed their 
first-level plumbing and concrete course. 
WK Construction offered employment to 
all successful trainees, since their newly 
acquired skills allowed them to slot in under 
trained foremen to perform plumbing tasks 
such as pipe laying, installation of fittings, 
attending to leaks and bursts, and con-
ducting pressure tests. While most of them 
were employed on the project for almost a 
year, some left as the project was winding 
down and are now doing plumbing work as 
private businesses in their communities. 

At first the EPWP component of the project 
would only be applicable to earthworks 

items, but soon many other plumbing 
activities were incorporated into the project
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BACKGROUND
P107 starts at KwaDukuza in KwaZulu-
Natal, heading north and passing along-
side a heavily built-up informal settlement 
before giving way to rolling terrain and 
cane fields, and serving other large set-
tlements further along the road. Heavy 
vehicles travel to and from a quarry, and 
there are numerous cane trucks, cars 
and taxis.

The KZN Department of Transport 
has been long recognised as the public 
body which creates the highest number 
of jobs in the country, having created just 
over 49 000 jobs in the 2016/17 financial 
year. In addition, the department allocates 
approximately 40% of its budget to the 
maintenance and rehabilitation of its 
roads. This poses a challenge to achieving 
its employment targets, as road rehabilita-
tion is known to be plant intensive.

All projects are limited by their budget 
allocation, and the scope is specific 
to ensure that the minimum service 
standards are achieved. A unique aspect 
of the P107 project, though, was the use 
of alternative technology which realised 
a significant saving, thereby allowing an 
extension of the scope of the project to 
ancillary works related to the pavement, 
which in turn were conducive to unskilled 
labour utilisation, at no further cost to the 
project or the client.

APPROACH
The existing road surface was in serious 
need of rehabilitation, requiring milling 

of the existing surfacing, importing 
additional material, stabilising the 
material, and paving an asphalt base and 
wearing course.

For a more labour-intensive approach, 
bitumen stabilised materials (BSM) were 
utilised, which resulted in substantial 
cost savings, while labour was enhanced 
through the spreading of the cement 
stabilising agent. The savings were also 
utilised for various other important 
improvements to the road verge, which 
enhanced job creation in the community. 
These activities included repairing 
guardrails, installing new guardrails, 
reinstating pipe crossings, constructing 
drainage structures such as kerbs, chan-
nels, V-drains and subsoil drains, as well 
as grass sodding.

The contractor limited his staff com-
plement to only the most highly-skilled 
operators, the remainder of the team 
coming from the community. A Project 
Liaison Committee (PLC) was set up 
and a Community Liaison Officer (CLO) 
appointed by the PLC to arrange labour 
appointments and resolve issues with the 
community and taxi organisation.

UNUSUAL FEATURES
 N BSM stabilisation with cost and envi-

ronmental advantages
 N Maximisation of local labour 

employment
 N Skills training specifically aligned 

to future employment and entrepre-
neurial opportunities

 N The creation of an aesthetically ap-
pealing road

 N Opportunity for the advancement 
of a female professional who single-
handedly carried out the contract 
administration, but with full head 
office mentorship and support

 N Ten times the normal labour intensity 
for similar rehabilitation projects.

CONCLUSION
 N 75 people were impacted by job 

creation and by receiving a form of 
income, the most important being that 
they received training.

 N An SMME was identified through the 
project and was developed during its 
implementation.

 N Innovative use of BSM achieved mas-
sive cost and environmental savings, 
whilst still meeting the specifications.

 N An excellent riding surface was 
achieved, thereby contributing 
positively towards the safety of the 
travelling public.

 N The refurbishment of ancillary struc-
tures and the eradication of alien invader 
plants further added to the safety and 
attractive appearance of the road.

 N The project was completed on time 
and well within budget. 

Rehabilitation of Main Road P107

Labour-intensive approach: 
spreading cement stabilising 
agent during the rehabilitation of 
Main Road P107, KwaZulu-Natal

Improvements to the road 
verge enhanced labour-

intensive job creation

FINALIST 
Community-based Category

KEY PLAYERS
Client 

KwaZulu-Natal Department of Transport

Professional Team 

Naidu Consulting (Pty) Ltd

Main Contractor 
Milling Techniks (Pty) Ltd

Major Sub-contractor 
Raubex KZN
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INTRODUCTION
The Interim Services Project (ISP) aims 
to provide infrastructure (low-volume 
roads and concrete footpaths) to informal 
settlements which are earmarked for devel-
opment in ten 10 years’ time, or longer. The 
project incorporates the economic devel-
opment of the community through job 
creation and local contractor development.

Informal settlements are generally not 
well connected, and where they are, the 
roads consist of earth tracks which are not 
sustainable. The ISP serves as a pilot pro-
ject within the Amaoti informal settlement 
of eThekwini, specifically within Ward 53 
(Zimbabwe) and Ward 57 (Lusaka).

The DCP design method was adopted 
in lieu of conventional design techniques, 
resulting in a cost saving of up to 50%, 
while providing informal settlements 
with all-weather access roads to suit 
in-situ conditions.

The pavement structure constitutes 
70% of most road life cycle costs, and 
with gravel being a scarce non-renewable 
resource, an alternative design method for 
low-volume roads was needed, hence the 

DCP design method was utilised for this 
project, thereby ensuring the judicious 
use of in-situ (non-standard) material.

SOME TECHNICAL ASPECTS
The DCP design method is used on Category 
F roads with a design life of 10 years and 
traffic class LE 0.01. The design philosophy 
aims to reduce the cost of road construction 
by adopting the in-situ gravel materials as 
a base or sub-base to a surfaced road, as 
opposed to importing materials, provided 
that the in-situ materials undergo rigorous 
geotechnical investigations.

To this end a field type design method 
was adopted employing an 8 kg DCP 
with test pits done at 100 m intervals, 
with a minimum of 10 DCP test pits for a 
total length of road. Particular attention 
was given to the moisture content of 
in-situ material.

Preference was given to roads and foot-
paths which provide access to basic ameni-
ties and where roads can be incorporated 
into future town planning layouts.

Topographical surveys were carried 
out for the access roads, and pavement 
designs were completed based on the geo-
technical laboratory results. Geometric 
standards had to be relaxed, due to space 
constraints, but safety was never compro-
mised, as the necessary measures were 

put in place where sub-standard radii had 
to be implemented.

COMMUNITY INVOLVEMENT
Collaboration was at the heart of this 
project, ensuring at all times that the 
community was updated regarding 
progress. Community Liaison Officers 
(CLO) assisted the project team by, for 
example, highlighting priorities in terms 
of roads and footpaths. CLOs and Ward 
Councillors attended the monthly project 
meetings, and in this way, too, effective 
communication channels remained open.

A Contractor Participation Goal of 15% 
was closely monitored throughout the pro-
ject. Sub-contractors, who were appointed 
via the Ward Councillors, had to reside 
within the area of works, and had to be 
registered on the eThekwini Municipality 
database. In addition, new job opportuni-
ties were created for local labour.

CONCLUSION
The ISP approach demonstrates func-
tional efficiency, providing a solution to 
a problem in an economical, social and 
environmentally effective manner. If more 
projects are implemented using this prag-
matic approach, eThekwini will achieve its 
vision of becoming Africa’s most caring 
and liveable city by 2030. 

FINALIST 
Community-based Category
KEY PLAYERS
Client 
eThekwini Development Engineering: North

Professional Team 

Nankhoo Engineers (design consultant) 

JG Afrika (environmental consultant)

Main Contractor 
Chris Afrika Civils cc

Interim Services Project – 
DCP Design Method

Newly constructed footpath 
linking residents to municipal 

ablution facility
Contractor asphalting a road in the 

informal settlement Zambia
Retaining walls were utilised due to high 

banks and space constraints



OVERVIEW
Dating back to 2007, the eThekwini 
Health Department originally com-
menced with the roll-out of basic ablution 
facilities to address the adverse sanitation 
conditions within informal settlements 
in eThekwini, in line with the National 
Millennium Developmental Goals.

With infrastructure delivery not 
necessarily the Health Department’s 
core business, the eThekwini Water and 
Sanitation Department (EWS) took over 
the programme in an attempt to address 
the enormous demand for sanitation in 
informal settlements, and to meet project 
requirements at a larger scale and at a 
more rapid rate. The current programme, 
now in Phase 3, commenced in August 
2015 and has continued to deliver the 
project objectives through the innovative 
and customised procedures and tech-
niques required to meet project specifica-
tion and approvals, thereby ensuring that 
not only the client’s expectations are met, 
but those of the informal community 
as well.

With over 200 ablution facilities 
delivered to date, and inroads made into 
the construction of several significant 

bulk sanitation infrastructure projects, 
the programme has proved immensely 
successful. The programme has also 
proved to be resilient when faced with 
challenging demographics, social and 
political elements, environmental 
considerations, difficult terrain, adverse 
geotechnical conditions and densely 
populated settlements. SMEC has, via the 

continual development of project tools, 
processes and techniques, ensured com-
petent and efficient management of these 
ever-evolving factors.

Under the management of SMEC 
South Africa, the project team is 
committed to and has been successful 
in achieving Contract Participation 
Goals (CPGs), social development and 

Provision of Water and Sanitation 
to Informal Settlements and Schools 
in eThekwini Municipality (Phase 3)

With over 200 ablution facilities already delivered to schools and informal 
settlements in eThekwini, the programme has proved immensely successful

FINALIST 
Community-based Category

KEY PLAYERS
Client 

eThekwini Water and Sanitation

Professional Team 

SMEC South Africa

Main Contractors 

12 × multiple contractors

Major Sub-contractors 

32 × multiple sub-contractors

Ablution facilities (comprising showers, toilets, 
urinals, hand-wash basins and outdoor wash 
troughs) are provided per 50–75 dwellings 
approximately, and within a 200 m walking radius
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The location of the ablutions, 
and particularly the associated 
infrastructure network and bulk 
services, are designed in such 
a way so as to avoid fruitless 
expenditure when future formal 
developments take place

increased economic wealth. This is 
evident through the support of local 
enterprises and services, employment of 
unskilled labour and the overall uplift-
ment of the local community, where 
dignity is restored and a sense of owner-
ship is created by the introduction of the 
ablution facilities.

PROJECT DESCRIPTION
Based on the identification and pri-
oritisation of the Human Settlements 
Department for the provision of housing 
to informal settlement residents, this 
project represents incremental measures 
taken in order to address the housing 
backlog, the provision of basic services to 
the informal settlements, and improving 
on the immediate challenge of waterborne 
disease and poor health conditions 
evident in informal settlements. As 

Programme Manager, SMEC allocates 
work packages, consisting of certain 
informal settlements, to the Design 
Consultants (DCs) where the design 
criteria considers the required size and 
location of new water and sanitation 
infrastructure, in relation to any existing 
services. The design accommodates the 
future and more formalised development 
of the settlements (i.e. individual house-
hold connections).

The location of the ablutions, and 
particularly the associated infrastruc-
ture network and bulk services, are 
designed in such a way so as to avoid 
fruitless expenditure when future formal 
developments take place. The design is 
based on “Red Book” design principles 
and, together with customised project 
processes and procedures (formulated by 
SMEC specifically for the programme), 

ablution facilities are provided per 50–75 
 dwellings approximately, and within a 
200 m walking radius.

SMEC provides quality assurance, 
with the DCs responsible for site level 
quality control during the construction 
phase, resulting in a fully functional ablu-
tion facility. Male and female ablutions 
consist of showers, toilets, hand-wash 
basins and outdoor wash troughs, with 
urinals and a storage cubicle included in 
the male ablution.

Community and municipal depart-
ment concerns and feedback are 
managed through SMEC’s stakeholder 
management processes to ensure that 
adequate project communication is 
consistently achieved throughout the 
project lifecycle. Upon completion and 
handover of the facilities, the client is 
provided with an accurate record of the 
new infrastructure in the form of as-laid 
drawings, water meter applications and 
assistance in capturing the new assets 
into the employer’s asset register and 
GIS system. SMEC has implemented 
innovative data translation tools focused 
on automatic translation of traditional 
as-built drawings to GIS and eThekwini 
Asset Management records.

CONCLUSION
Extraordinary challenges were overcome 
during the implementation of this suc-
cessful project, and the project team is 
confident that similar successes can be 
achieved with similar services to many 
more schools scattered within the Metro, 
as adequate sanitation at schools remains 
a daily issue. 

46 December 2017 Civil Engineering

Nellmapius Extension 22 Groutville Sanitation Dalbridge Pedestrian Bridge

P20 P27 P36

The following three projects were entered in both the Techical Excellence Category  
and the Community-based Category. Please refer to the relevant pages for more information.
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The Metolong Dam in Lesotho is a 
roller-compacted concrete (RCC) 
dam with upstream and downstream 
faces formed in grout-enriched RCC

BACKGROUND
In 2003–2004 the Government of Lesotho 
undertook a multidisciplinary feasibility 
study to examine the technical, environ-
mental and economic feasibility of con-
structing a dam in the middle reaches of the 
South Phuthiatsana River to meet the future 
water needs of Maseru and the neigh-
bouring towns of Mazenod, Morija, Roma 
and Teyateyaneng up to the year 2020.

A multi-disciplinary feasibility study 
was commissioned by the US Millennium 
Challenge Corporation in mid-2006 to re-
view and update the 2003 feasibility study.

One of the options that proved to be 
viable was a medium-high paste roller-
compacted concrete (RCC) dam with 
upstream and downstream faces formed 
in grout-enriched RCC. Maseru’s water 
supply needed to be expanded urgently to 
meet shortfalls in domestic supplies and 
to enable the expansion of wet industries, 
which were vital to provide employ-
ment opportunities. It was therefore 

recommended that the Metolong Dam 
Water Supply Programme (MDWSP) be 
implemented without delay.

GIBB (Pty) Ltd, in a joint venture with 
Consolidated Consultants for Engineering 
and Environment Ltd of Jordan, was 
appointed on 3 August 2009 to conduct 
the engineering services of the detailed 

design, preparation of tender documents 
for construction, and construction su-
pervision for the Metolong Dam Project. 
Sinohydro Corporation was appointed for 
the construction of the Metolong Dam 
Project in August 2011, and the notice 
to proceed was subsequently issued on 
12 January 2012.

S A I C E  2 0 1 7  A W A R D S  C A T E G O R Y : 
I N T E R N A T I O N A L  P R O J E C T S

WINNER 
International Projects Category
KEY PLAYERS
Client 
Government of Lesotho

Professional Team 

GIBB Engineering and Architecture

Main Contractors 

Sinohydro Corporation

Major Sub-contractors 

KSB (pumps, motors, electrical switch gear)

Metolong Dam

Winner: GIBB’s Louiza van Vuuren and Fana Marutla receiving the 
Metolong Dam award from SAICE President Sundran Naicker 
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The Metolong Dam Project is financed 
by the European Investment Bank and a 
consortium of five Arab funders, referred 
to collectively as KBOSA:

 N Kuwait Fund for Arab Economic 
Development (KFAED)

 N Arab Bank for Economic Development 
in Africa (BADEA)

 N OPEC Fund for International 
Development (OFID)

 N Saudi Fund for Development (SFD)
 N Abu Dhabi Fund for Development 

(ADFD).

PROJECT DESCRIPTION
The Metolong Dam is located in a deeply 
incised gorge of the South Phuthiatsana 
River in Lesotho.

The project comprised the construc-
tion of an RCC gravity dam, along with a 
pump station immediately downstream 
of the dam on the right bank. The pump 
station was designed for an ultimate 
pumping capacity of 2.40 m3/s. This 
capacity would be installed in two phases, 
with the current installation being only 
1.2 m3/s. The remaining capacity will be 
installed at a later stage in accordance 
with the growth in water demand.

The pump station supplies water 
along a 1.50 m diameter rising main to 
the Metolong Water Treatment Works 
(WTW) situated on the high ground 
above the gorge on the right bank. From 
here potable water is pumped to a com-
manding reservoir, from where it is then 
distributed through various gravity and 
pumping mains to Maseru and the sur-
rounding supply areas.

The Metolong Dam is a straight 
gravity dam with a crest length of 280 m, 
which incorporates a 75 m long spillway 
in the central section. The dam has a 
non-overspill crest (NOC) width of 

7.0 m. The crest of the NOC is at 1 678.00 
masl, while the crest of the spillway is 
at 1 671.00 masl. The dam has a stepped 
downstream face with a slope of 0.80:1 
(H:V). The steps are 1.20 m high × 0.96 m 
wide. The height of the steps has been 
selected to accommodate 4 × 300 mm 
layers of compacted RCC. The steps on 
the ogee crest of the spillway have smaller 
and varying dimensions to suit the cur-
vature of the spillway cap. The steps are 
constructed with grout-enriched RCC.

The dam has a total concrete volume of 
317 300 m3, of which 280 000 m3 is RCC, 
with the rest being conventional concrete 
of different grades. The RCC of the dam 
has been designed to attain a minimum 
150 mm cube strength of 20 MPa at 90 
days in order to develop the necessary 
tensile strength that would meet the tensile 
stresses that could develop on lift joints 
under extreme loading conditions. The RCC 
has a cementitious content varying between 
180 and 200 kg/m3. The higher cementi-
tious content was used for the start-up 
concrete in the lower part of the dam, but 
was reduced once the degree of control and 

the confidence in attaining the specified 
minimum strength had been reached.

The dam has been provided with a dry 
intake tower containing two independent 
outlet systems to ensure that there would be 
a back-up system that can be used in case 
one system is out of operation for either 
maintenance or failure of some compo-
nents. The outlet system comprises two 
independent 1 200 diameter vertical pipe 
stacks. Each stack has a multi-level intake 
system with bellmouth intakes spaced at 
11.0 m. One stack has three intakes, while 
the other stack has been provided with four 
intakes. Between the two pipe stacks there 
are therefore seven intakes vertically spaced 
at 5.5 m. Water can thus be drawn off at 
any level by switching from one stack to the 
other. At the bottom of the tower the pipes 
continue horizontally at elevation 1 627.00 
masl until a point about 18 m downstream 
of the dam’s toe where it swings left into the 
outlet house, from where river discharges 
are made onto the spillway apron.

The Metolong Dam has a catchment 
area of 268 km2, a mean annual precipita-
tion (MAP) of 852 mm, a mean annual 
runoff (MAR) of 66.7 million m3/a and a 
corresponding total storage capacity of 
63.7 million m3. The full supply level (FSL) 
of the dam is at 1 671.00 masl. The dam has 
a deep impoundment with a small surface 
area at FSL. As a result the evaporation 
losses from the lake are relatively low.

CONCLUSION
A key milestone was reached when 93 Mℓ/
day (1.2 m3/s) was successfully delivered to 
the WTW on 29 November 2014. The RCC 
placement was completed on 5 February 
2015 (the Metolong Dam is the first RCC 
dam in Lesotho), and the dam was fully 
completed by the end of August 2017. 

The Metolong Dam has a stepped downstream face; 
the steps are 1.20 m high × 0.96 m wide

The Metolong Dam (the first RCC dam in Lesotho) 
delivers water to Maseru and the neighbouring 
towns of Mazenod, Morija, Roma, and Teyateyaneng
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OVERVIEW
The Sartorius Von Bach Dam (Von Bach 
Dam), situated in the Otjozondjupa region 
in central Namibia, is the main bulk water 
supply dam for the City of Windhoek. The 
dam, which can hold 48 million m3 of water 
at full supply level, required a new bitumi-
nous seal layer to replace the asphalt seal 
that had become brittle due to age and lack 
of maintenance. The asphaltic sealing mem-
brane deteriorated to such an extent that 
the dam could fail due to leakage through 
the asphaltic seal into the embankment.

A three-year drought in the country 
reduced the water level in the dam to below 
10%, which provided an ideal window of 
opportunity to maximise the area of refur-
bishment for the exposed asphalt seal. The 
consultant, Knight Piésold, recommended 
that the project be fast-tracked before any 
possible significant inflow occurred into the 
dam from the approaching rainy season.

DESCRIPTION OF THE PROJECT
The design approach required complete 
removal of the exposed asphaltic seal 

down to the original levelling course, and 
re-instatement of a new 70 mm asphaltic 
drainage layer and a 70 mm dense asphaltic 
concrete layer. The underlying old trim-
ming layer, which was also bitumen-stabi-
lised, could trap water under pressure in 
the drainage layer. Therefore, at the bottom 
joint, which connects the new asphalt to 
the old asphalt, the milling operation was 
deliberately done deeper to penetrate into 
the trimming layer where it is porous and 
would allow for possible drainage water to 
seep into the embankment.

Asphalt mix design for the drainage 
layer presented a dog-leg distribution of 
aggregates; this relates to a high-content 
coarse aggregate and low-fines content, 
suitable for a porous layer. The dense as-
phaltic layer, however, had a constant slope 
in the grading of aggregates that provided a 
dense layer with less than 2% void content, 
a dense watertight membrane.

The left abutment wall joints were 
prepared and sealed off with copper water 

stops, glued to the concrete beam with a 
two-component cementitious product. 
The asphalt seal at the right abutment 
wall joined to a key on top of the existing 
concrete wall.

UNUSUAL FEATURES
Asphaltic-faced rockfill dams are not 
common in Africa. Namibia has two of 
these dams, the Von Bach Dam and the 
Hardap Dam, while South Africa has none. 
There are approximately five other similar 
dams in the rest of Africa. Asphalt is unique 
in its ability to absorb settlement without 
cracking, and hence acts more like a flexible 
membrane than a rigid concrete shell.

Asphalt has volatiles that escape when 
exposed to UV rays and the atmosphere, 
which can lead to increased brittleness and 
cracking of the asphalt surface. However, 
asphalt covered by water most of the time 
is usually in a better condition than the 
asphalt above the water level. In a dry land 
such as Namibia, the dam’s water level 
frequently drops to below 50%, exposing 
a large portion of the asphalt to the ele-
ments. To counter the escape of volatiles, a 
sacrificial mastic seal layer of 2 to 3 mm of 
specific bitumen/filler mix was spread over 
the asphalt seal. This mastic layer needs 
replacement every 10 to 15 years to ensure 
that the dense asphalt layer underneath 
remains protected and crack-free.

CONCLUSION
The foreign contractor (WALO 
International), with the experience and 
equipment required to work on sloping 
surfaces, completed the project within 
time and budget, despite only being able 
to start work two months before the dam 
started filling again. 

FINALIST 
International Projects Category
KEY PLAYERS
Client 
Namibia Water Corporation

Professional Team 

Knight Piésold Consulting

Main Contractor 
WALO International

Major Sub-contractors 

Much Asphalt South Africa 

NMC Construction Namibia

Rehabilitation of the Von Bach Dam

Milling the existing asphalt seal on the 
Von Bach Dam slope before replacing 
it with a new bituminous seal layer

A three-year drought in the country reduced 
the water level in the dam to below 10%, 
which provided a window of opportunity to 
maximise the exposed area for refurbishment



GATEWAY TO CHOBE
The Kasane International Airport, in the 
northeastern corner of Botswana close 
to the country’s borders with Namibia, 
Zimbabwe and Zambia, is a gateway 
not only to one of the most beautiful 
wilderness areas in the world, the Chobe 
National Park, but also to the Victoria 
Falls which are within driving distance.

The Civil Aviation Authority of 
Botswana appointed AECOM to provide 
consulting and supervision services 
for the Kasane International Airport 
Improvement project. The main objective 
of the project was to cater for future 
growth of the airport and to increase the 
capacity to allow for more frequent inter-
national flights into this tourist hub.

This required various airside works 
and ancillary buildings to be constructed, 
with the main upgrade being a new 
Airport Terminal Building, including a 
new Air Traffic Control Tower.

The client’s specifications included 
that the upgraded terminal had to cater 
for 2030 traffic forecast figures (IATA 
Level of Service C), and that it should 
blend in with the natural surroundings.

The airport had to remain fully opera-
tional during construction.

THE PROJECT
Construction difficulties in such a remote 
location range from sourcing material and 
appointing competent contractors and sub-
contractors, to health and safety concerns, 
and even the odd wild animal risk.

The concept design started with an 
existing geotechnical survey of Kasane 
which indicated bedrock at –0.5 m. 

However, after a geotechnical investiga-
tion the soil profile turned out to be 42 m 
plus of Kalahari red sand, which dramati-
cally changed the founding conditions.

This was one of the many curved balls 
thrown at the design team, necessitating 
constant changes. The concept of the 
terminal building was designed, approved 
and then not approved by stakeholders on 
several occasions. Each iteration required 
input from the entire professional team.

The brownfield site build also posed a 
challenge for the design team, where the 
existing terminal had to stay functional 
throughout construction, while also 
being incorporated into the new building, 
without demolishing any of the structure. 
Buildability of the structure also required 
some innovative thinking to design a con-
crete frame structure that would appear 
to have a double curvature envelope.

During the airside works, and as 
per EIA requirements, aggregates were 
sourced from a local approved quarry 
that was opened to cater for the aggregate 
requirements of the airport. Then, when 
the terminal building construction 
started, it was discovered that the quarry 

had been handed over to concession to 
construct the 2.5 km long Transborder 
Botswana to Zambia bridge project. 
This necessitated that, in the beginning, 
some aggregate for the airport had to 
be imported from Namibia, while some 
had to be trucked in from Francistown 
(500 km away). Through intervention, 
though, local aggregates became available 
soon afterwards.

The building showcases a double cur-
vature profile in both plan and elevation. 
The structure had to be designed to be 
buildable in remote conditions. Therefore, 
a concrete frame structure was required, 
with roof trusses that step at each grid 
interval in plan as well as height.

The main change the project made 
to the existing airport was to change the 
sewage system from a soak away system 
to a tanked system, where sewage is deliv-
ered to the sewage works in Kasane.

CONCULSION
The new Kasane International Airport, 
opened to the public on 27 June 2017, has 
been hailed as exceeding the expected 
level of quality originally envisioned. 

FINALIST 
International Projects Category

KEY PLAYERS
Client 

Civil Aviation Authority of Botswana

Professional Team 

AECOM (Pty) Ltd

Main Contractors 

Stefanutti Stocks Botswana

Major Sub-contractors 

APMS (Pty) Ltd, Schindler, 

Cadcon, HHK, IMSGRS, LSC

Kasane International Airport – New Terminal Building

New terminal building for the Kasane International Airport – opened to the public on 27 June 2017
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A view of the roof of the upgraded airport, 
which is a gateway to the Chobe National Park
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OVERVIEW
The Mizingani Sea Wall project in 
Zanzibar entailed the rehabilitation of 
340 m of the remaining sea wall adjacent 
to Stone Town along Mizingani Road. The 
project forms part of the Zanzibar Urban 
Services Project, which is directed at the 
development and upgrade of selected 
items of urban infrastructure.

After successfully providing consul-
tancy services for the construction of the 
Mizingani Sea Wall and associated prom-
enade (Phase IIA) in early 2014, Aurecon, 
in collaboration with sub-consultants, 
was appointed for Phase IIB. This entailed 
the provision of construction supervision 
and engineering consultancy services 
during the construction of the sea wall 
and associated promenade.

Sometimes referred to as the Gateway 
to Zanzibar, Mizingani Road boasts some 
of the oldest buildings in Stone Town, and 
is a UNESCO heritage site.

In line with this, the project team col-
laborated with the local community, and 
boat owners who use the beach adjacent to 

the construction site to launch their dhows 
for fishing and tourist sightseeing trips. This 
collaboration saw the project team incorpo-
rate a boat slipway into the sea wall design to 
offer boat owners easier access to the beach.

DESIGN AND CONSTRUCTION 
INNOVATION
Given that the sea wall is located on a 
UNESCO world heritage site, the design 
team had to incorporate the original look 
and feel of Stone Town (colonial streets, 
stone-type benches, sandstone or stone-
like paving) into the design of the wall 
and promenade for it to blend in with the 
surroundings.

Due to the heritage nature of the 
project site and the surrounding build-
ings, no vibratory construction methods 
such as piling and vibratory compaction 
could be considered for use in the 
construction of the wall and associated 
promenade infrastructure. Alternative 
construction methods were therefore ap-
plied during the design process.

However, the original wall was built 
using a combination of sandstone and 
coral, but sandstone is not available on the 
island any longer, and the team could not 
harvest coral for construction due to the 
environmental impact it would have if quar-
ried. The gravity wall design therefore made 
use of ‘faux sandstone’ concrete blocks for a 
similar look as the original wall.

The concrete used was specifically 
formulated using a blend of white cement, 

ordinary cement and ochre pigments to 
get an authentic-looking result.

The project team sourced imported 
aggregate and cement, together with 
local available aggregate, to formulate the 
concrete mix designs best suited to the 
available materials, the contractor and the 
required colour. Several sample batches 
were tested to ensure that the material 
adhered to the requirements of marine 
concrete, and accommodated local condi-
tions as far as possible.

Other design innovations included the 
central staircase, which featured higher 
and wider steps than normal, specifically 
to accommodate and ease the loading and 
off-loading of dhows during high water 
conditions. Smaller step inlays were added 
after consultation with the community 
to accommodate easier pedestrian access, 
although alternative pedestrian access to 
the beach was provided elsewhere.

Another innovation was hand-
chiselling by local stonemasons (some 
of whom were specially trained for the 
task) of the specially developed, simulated 
sandstone concrete blocks to resemble the 
original blocks.

CONCLUSION
The construction of the wall was suc-
cessfully completed in December 2016, 
with construction of the promenade 
commencing in January 2017. The project 
has been hailed by the World Bank 
as  exemplary. 

FINALIST 
International Projects Category
KEY PLAYERS
Client 
Revolutionary Government of Zanzibar

Professional Team / Main Contractors 

Aurecon South Africa, Aurecon Tanzania, 

Planning Partners International, 

Rawlins Wales Cape, MBB Consulting Services, 

WML Coast, Stratton Castell and Partners 

(Tanzania), Munnik Visser Architects

Mizingani Sea Wall

The new sea wall was constructed 5 m in front of 
the existing, but deteriorating, sea wall

Marine mass concrete was specified, and certain sections 
could only be built during extreme low tide
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S A I C E  2 0 1 7  A W A R D S  C A T E G O R Y : 
I N S T I T U T I O N  A W A R D S

On the following pages 
(53–55) we showcase 
the winners of SAICE’s 
Institution Awards in the 
following sub-categories:

 N SAICE Division Awards 
for Project of the Year 
(per Division)

 N SAICE Individual 
Awards

 N Lafarge Photo 
Competition

SAICE Division Awards

A number of awards 
were made for 

Project of the Year 
(per Division) in the 

SAICE Technical 
Division sub‑category. 

SAICE’s 2017 
President, Sundran 

Naicker, presented the 
winners and/or their 
representatives with 

these awards.

Water Engineering Division: the winning project is 
the Eastern Basin Acid Mine Drainage: Short‑term 
Solution (see pages 12–13 in this edition)

Railway and Harbour Engineering Division: the winning project is the 
Specialist Jacking of 600 m of 1 350 mm Stormwater Pipes under Transnet 
Freight Rail at Wentworth Station (see page 33 in this edition)
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Information Technology Division: the winning project is Asset Management Phase 3  
(see page 31 in this edition)

Project Management and 
Construction Division: 
the winning project is 

the Dalbridge Pedestrian 
Bridge (see pages 36–37 

in this edition) (award 
sponsored by CCS)

Geotechnical Engineering 
Division: the winning project is 
the Residential Property at 145 
Kloof Road (see pages 16–17 in 
this edition)
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The three winning division projects below were not entered into the main project categories

Environmental Engineering: Diversion of Solid Waste away from Landfills in 
six Municipalities in South Africa (award sponsored by Sika)

Diversion of Solid Waste 
away from Landfills
KEY PLAYERS
Client: Department of 

Environmental Affairs; 
Deutsche Gesellschaft 
für Internationale 
Zusammenarbeit

Professional Team: 
JG Afrika; RWA

This was a massive, interactive 
project, involving the coordina‑
tion of a large multidisciplinary 
team undertaking numerous 
time‑sensitive and labour‑
intensive tasks. The project 
was an opportunity to make 
a step change in the develop‑
ment of integrated solid waste 
management practices in the 
six partner municipalities.

Transportation Engineering: Siphofaneni Bridge – Swaziland (award sponsored by HHO)

Siphofaneni Bridge –  
Swaziland
KEY PLAYERS
Client: European Delegation 

to the Kingdom of 
Swaziland

Professional Team:  
Aurecon

Main Contractors: 
Gabriel Couto /  
Saoras da Costa JV

The Siphofaneni Bridge is a 
375 m long bridge over the 
Usutfu River in Swaziland, 
designed for incremental 
launching. The design team 
developed innovative features 
which made use of reinforced 
concrete instead of post‑
tensioned concentric cables 
during the construction stage.

Structural Engineering: Building 50 H‑EMS Roof Lift

Building 50 H-EMS 
Roof Lift
KEY PLAYERS
Client: BMW South Africa
Professional Team:  

Nyeleti Consulting, 
Chimera Fire, Plantech

Main Contractor:  
Teichmann Structures

The assembly building at 
BMW Rosslyn consisted of 
a low saw‑toothed profile 
roof supported by numerous 
closely spaced columns. 
Based on Nyeleti Consulting’s 
experience with incremental 
bridge launching, the 
concept of launching the 
roof  horizontally into its final 
position was successfully 
developed.
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SAICE Individual Awards
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 Sundran Naicker.

 N Division, and Branch of the Year
 N Student Chapter of the Year
 N Engineer, and Young Engineer of 

the Year
 N Technologist, and Young 

Technologist of the Year
 N Project Manager of the Year
 N Most Supportive Advertiser of the 

Year (this award is made annually 
to recognise the continued and 
loyal support of SAICE’s magazine 
advertisers)

Division of the Year: Transportation Engineering Division:
Chairman Robin Chetty received the award on behalf of the Division

Branch of the Year: Durban Branch
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CIDB Student Chapter of the Year: Mangosuthu University of Technology

Stephen is a director of Nyeleti Consulting and head of 
the company’s Structural Division. He obtained a BEng 
(Civil) and a BEng (Hons) in 1987 and 1988 respectively, 
both from the University of Pretoria. Stephen specialises in 
bridge engineering, particularly incremental launching, and 
is a certified senior bridge inspector for SANRAL. 

PPS Civil Engineer of the Year: Stephen Humphries Pr Eng PPS Young Civil Engineer of the Year: Pierre van der Spuy Pr Eng

Pierre, who works for Aurecon, graduated with a BEng 
(Civil) cum laude and an MEng (Structural Engineering) from 
Stellenbosch University and the University of Cape Town in 
2008 and 2014 respectively. He specialises in bridge analysis 
and design (including balanced cantilever and incrementally 
launched bridges), and also has experience in analysis and 
design of coastal structures and renewable energy structures.



58 December 2017 Civil Engineering

Denzel obtained a National Diploma in Civil Engineering 
from the (then) Technikon Natal in 1997, a BTech in Civil 
Engineering from the Durban University of Technology in 
2005, and BSc (Hons) in Technology Management from the 
University of Pretoria in 2009. His field of specialisation is 
construction management, and the mentoring and coaching 
of emerging contractors.

Avi‑Nash, who is office technical manager at Nankhoo 
Engineers, is a highly motivated and results‑driven profes‑
sional with a mix of civil and structural engineering expertise, 
combined with industry knowledge and business acumen. 
He obtained a BTech in Civil Engineering (cum laude) from 
the Durban University of Technology, and an MBA (cum 

laude) from the Management College of South Africa.

Tauqeer is Deputy Port Engineer at the Port of Ngqura, and 
oversees a multidisciplinary department of approximately 
40 technicians and technologists. His experience includes 
involvement in a sand bypass (one of three in the world) and an 
automated mooring system (the only one of its kind in Africa). 
Taqueer obtained a National Diploma and a BTech from Nelson 
Mandela University and UNISA respectively in 2006 and 2009.

Catherine, who works for Aurecon in their Cape Town office, 
graduated from the Universities of Pretoria and Stellenbosch 
in 2009 (BEng, with distinction), and 2014 (MEng, cum laude) 
respectively, and with an MBA cum laude from the University of 
Cape Town in July 2017. She specialises in water engineering, 
primarily wastewater treatment works, with a more recent focus 
on technical coordination and project management.

Young Technologist of the Year: Avi-Nash Sukuram Pr Tech Eng Project Manager of the Year: Denzel Maduray PMP

Young Engineer of the Year (commendation): Catherine Blersch Pr Eng Nyeleti Technologist of the Year: Tauqeer Azad Ahmed Pr Tech Eng



Ad

Civil Engineering December 2017 59

Most Supportive Advertiser of the Year: CIVIL DESIGNER (Knowledge Base)
Cedric McKenzie received the trophy and certificate on behalf of Knowledge Base

Most Supportive Advertiser of the Year – runner-up: Kaytech
Garth James received the trophy and certificate on behalf of Kaytech

Enjoying reading your 

SAICE magazine?

How about 

advertising here?

Contact

 Barbara Spence

(011) 463 7940

barbara@avenue.co.za
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Winner:  Construction of Shuttering 
for Dome Roof

Photographer: Obakeng Thomas

Second: Past and Present
Photographer: Stacy Ingram

Lafarge Annual Photo Competition – The Winning Photos
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 Lafarge 
photo competition. Judging 
criteria included:
N  the creative portrayal of civil 

engineering activities or 
projects

N  originality
N  photographic expertise
N  visual impact
N  balance and artistic 

composition
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Third: Maputo Bridge North Approach
Photographer: Lawrence Greene

Commended: Time Square Globe Bar
Photographer: Anton Steenkamp
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SAICE Training Calendar 2018
Course Name Course Dates Location CPD Accreditation 

Number Course Presenter Contact

GCC 2015 – 3rd Edition

22–23 February 2018 Midrand

SAICEcon16/01869/19 Benti Czanik cheryl-lee@saice�org�za

8–9 March 2018 Durban

15–16 March 2018 Pietermaritzburg

19–20 April 2018 Cape Town

7–8 May 2018 East London

10–11 May 2018 Port Elizabeth

4–5 June 2018 Bloemfontein

7–8 June 2018 Kimberley

14–15 June 2018 Polokwane

30–31 July 2018 Nelspruit

30–31 August 2018 Pretoria

20–21 September 2018 Midrand

GCC 2015 and GCC 2010 
Differences

13 March 2018 Midrand

SAICEcon16/01890/19 Benti Czanik dawn@saice�org�za23 July 2018 Cape Town

19 November 2018 Durban

Project Management of 
Construction Projects TBC SAICEcon15/01754/18 Neville Gurry cheryl-lee@saice�org�za

Structural Steel Design to 
SANS 10162-1-2005

22 May 2018 Midrand

SAICEstr15/01726/18 Greg Parrott cheryl-lee@saice�org�za

19 June 2018 Durban

17 July 2018 Cape Town

21 August 2018 Bloemfontein

25 September 2018 Midrand

Reinforced Concrete Design to 
SANS 10100-1-2000

23 May 2018 Midrand

SAICEstr15/01727/18 Greg Parrott cheryl-lee@saice�org�za

20 June 2018 Durban

18 July 2018 Cape Town

22 August 2018 Bloemfontein

26 September 2018 Midrand

Practical Geometric Design 5–9 November 2018 Midrand SAICEtr16/01954/19 Tom McKune dawn@saice�org�za

Business Finances for Built 
Environment Professionals

15–16 March 2018 Cape Town

SAICEfin15/01617/18 Wolf Weidemann dawn@saice�org�za

7–8 June 2018 Midrand

28–29 June 2018 Port Elizabeth

16–17 August 2018 Durban

4–5 October 2018 Cape Town

8–9 November 2018 Midrand

Handling Projects in a Consulting 
Engineer’s Practice

4–5 June 2018 Midrand
SAICEproj15/01618/18 Wolf Weidemann dawn@saice�org�za

5–6 November 2018 Midrand

Leadership and Management 
Principles and Practice in 
Engineering

7–8 November 2018 Midrand SAICEbus15/01784/18 David Ramsay dawn@saice�org�za

Leadership and Project 
Management in Engineering

16–17 May 2018 Midrand

SAICEbus16/01950/19 David Ramsay dawn@saice�org�za15–16 August 2018 Durban

29–30 August 2018 Cape Town

Water Law of South Africa
14–15 August 2018 Midrand

SAICEwat16/01955/19 Hubert Thompson dawn@saice�org�za
11–12 September 2018 Cape Town

The Legal Process dealing with 
Construction Disputes

17–18 April 2018 Cape Town

SAICEcon16/01956/19
SACPCMP/CPD/15/010 Hubert Thompson dawn@saice�org�za

8–9 May 2018 East London

15–16 May 2018 Durban

5–6 June 2018 Midrand

18–19 September 2018 Bloemfontein
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SAICE Training Calendar 2018
Course Name Course Dates Location CPD Accreditation 

Number Course Presenter Contact

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

20–22 June 2018 Durban
SAICEcon15/01840/18 Prof Zvi Borowitsh dawn@saice�org�za

24–26 October 2018 Midrand

Sanitary Drainage Systems for 
Buildings TBC TBC SAICEwat15/01957/18 Vollie Brink dawn@saice�org�za

Concrete for Contractors 
Consultants 13–14 August 2018 Midrand SAICEcon15/01755/18 Bruce Raath cheryl-lee@saice�org�za

Durability and Repairs of 
Concrete Structures 14–15 June 2018 Midrand SAICEcon15/01757/18 Bruce Raath cheryl-lee@saice�org�za

Legal Liability Occupational 
Health and Safety Act (OHSA)

20 February 2018 Midrand

SAICEcon17/02038/20 Cecil Townsend Naude dawn@saice�org�za

23 April 2018 Cape Town

30 May 2018 Port Elizabeth

27 June 2018 East London

25 July 2018 Durban

29 August 2018 Pretoria

26 September 2018 Bloemfontein

31 October 2018 Polokwane

Construction Regulations from a 
Legal Perspective

21–22 February 2018 Midrand

SAICEcon17/02037/20 Cecil Townsend Naude cheryl-lee@saice�org�za

24–25 April 2018 Cape Town

31 May – 1 June 2018 Port Eilzabeth

28–29 June 2018 East London

26–27 July 2018 Nelspruit

30–31 August 2018 Pretoria

27–28 September 2018 Bloemfontein

1–2 November 2018 Polokwane

Principles and Practices of 
Facility Management for 
Engineers

TBC TBC SAICEbus17/02042/20
Wynand Dreyer / 
Lwandiso Mgwetyana /  
Shane Verster

dawn@saice�org�za

SAICE / South African Road Federation (SARF)
Asphalt: An Overview of Best 
Practice TBC TBC SAICEtr15/01806/18

SARF15/5001/18 J Onraet sybul@sarf�org�za / tshidi@
sarf�org�za

Assessment and Analysis of 
Test Data TBC TBC SAICEtr15/01805/18

SARF14/0001/17 R Berkers sybul@sarf�org�za / tshidi@
sarf�org�za

Concrete Road Design and 
Construction TBC TBC SAICEtr15/01802/18

CSSA-N-2013-08 B Perrie, Dr P Strauss sybul@sarf�org�za / tshidi@
sarf�org�za

Pavement rehabilitation by 
Recycling / Bitumen Stabilisation TBC TBC

SAICEtr15/01810/18
SARF15/0004/18
SAICEtr15/01807/18 
(Assignment)
SARF15/0041/18

Prof Kim Jenkins,  
D Collings, K Louw

sybul@sarf�org�za / tshidi@
sarf�org�za

Construction of G1 Bases TBC TBC SAICEtr15/01809/18
SARF14/9103/17 E Kleyn sybul@sarf�org�za / tshidi@

sarf�org�za

Stormwater Drainage TBC TBC SAICEtr15/01808/18
SARF12/0107/15

C Brooker, Matt Braune,  
Alaster Goyns

sybul@sarf�org�za / tshidi@
sarf�org�za

Traffic Signals Design and 
Optimisation – with special 
empahsis on BRT

TBC TBC SAICEtr15/01803/18
SARF14BRT09/17 Dr John Sampson sybul@sarf�org�za / tshidi@

sarf�org�za

SAICE / Mentoring 4 Success
1 Day Workshop – Foundations 
in Structured Mentoring in the 
Workplace

TBC TBC SAICEbus16/01894/19 Philip Marsh /  
Celestine Jeftha

info@m4s�co�za
011 958 0619
www�mentoring4success�co�za

Mentors Masterclass in 
Engineering and Construction TBC TBC SAICEcon17/02128/20 Philip Marsh /  

Celestine Jeftha

info@m4s�co�za
011 958 0619
www�mentoring4success�co�za
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SAICE / Computational Hydraulics Int (CHI)
Course Name Course Dates Location CPD Accreditation Number Course Presenter Contact

Surface Water and Integrated 
1D-2D Modelling with EPA 
SWMM5 and PCSWMM – 1 Day

22 March 2018 Durban

SAICEwat17/02197/20
Chris Brooker /  
Onno Fortuin /  
Robert Fortuin

Meghan Korman
meghan@chiwater�com4 September 2018 Cape Town

25 October 2018 Johannesburg

Surface Water and Integrated 
1D-2D Modelling with EPA 
SWMM5 and PCSWMM – 2 Days

20–21 March 2018 Durban

SAICEwat17/02198/20
Chris Brooker /  
Onno Fortuin /  
Robert Fortuin

Meghan Korman
meghan@chiwater�com4–5 September 2018 Cape Town

23–24 October 2018 Johannesburg

Surface Water and Integrated 
1D-2D Modelling with EPA 
SWMM5 and PCSWMM – 3 Days

20–22 March 2018 Durban

SAICEwat17/02199/20
Chris Brooker /  
Onno Fortuin /  
Robert Fortuin

Meghan Korman
meghan@chiwater�com4–6 September 2018 Cape Town

23–25 October 2018 Johannesburg

 Candidate Academy
Course Name Course Dates Location CPD Accreditation Number Course Presenter Contact

Road to Registration for 
Candidate Engineers, 
Technologists and Technicians

15 February 2018 Midrand

CESA-861-05/2019 Dr Allyson Lawless lizelle@ally�co�za
17 May 2018 Midrand

14 August 2018 Durban

11 September 2018 Midrand

Road to Registration for Mature 
Candidates

27 February 2018 Midrand

CESA-948-11/2019 Stewart Gibson lizelle@ally�co�za
30 May 2018 Durban

26 July 2018 Midrand

22 November 2018 Midrand

Getting Acquainted with 
Geosynthetics in Soil 
Reinforcement

7–9 March 2018 2018 Durban SAICEgeo18/02216/21 
SACNASP 
2017-0035-000046

Edoardo Zannoni lizelle@ally�co�za
6–8 June 2018 2018 Midrand

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

26–27 March 2018 Port Elizabeth

CESA-872-05/2019 Dup van Renen lizelle@ally�co�za
14–15 May 2018 Midrand

11–12 June 2018 Durban

17–18 September 2018 Cape Town

Getting Acquainted with Road 
Construction and Maintenance 

9–10 April 2018 Midrand
CESA-870-05/2019 Theuns Eloff lizelle@ally�co�za

29–30 November 2018 Midrand

Road to Registration for Mature 
Candidates

17 April 2018 Cape Town

CESA-948-11/2019 Peter Coetzee lizelle@ally�co�za24 April 2018 Midrand

13 November 2018 Durban

Road to Registration for 
Mentors, Supervisors and HR 
Practitioners

23 May 2018 Midrand
CESA-862-05/2019 Dr Allyson Lawless lizelle@ally�co�za

15 August 2018 Durban

Getting Acquainted with Urban 
Water Management

10–11 May 2018 Midrand
TBC Peter Coetzee lizelle@ally�co�za

19–20 September 2018 Durban

Getting Acquainted with Sewer 
Design

18–19 June 2018 Midrand

CESA-871-05/2019 Peter Coetzee lizelle@ally�co�za12–13 September 2018 Durban

19–20 November 2018 Cape Town

Getting Acquainted with Basic 
Contract Administration and 
Quality Control

20–21 August 2018 Midrand CESA-864-05/2019 Theuns Eloff lizelle@ally�co�za

Getting Acquainted with Water 
Resource Management 22–23 August 2018 Midrand TBC Stephen Mallory lizelle@ally�co�za

Getting Acquainted with General 
Conditions of Contract for 
Construction Works (GCC2015)

17–18 September 2018 Durban
CESA-873-05/2019 Theuns Eloff lizelle@ally�co�za

15–16 October 2018 Midrand

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 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.
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