


Civil Engineering | December 2010 75

velopment of the project have contributed 
to overcoming several challenges caused 
by meteorological and geological condi-
tions, funding delays and the constant 
high flow rate in the river.

The Bethlehem Hydro project is the 
first project in South Africa where Kaplan 
turbines have been used, highlighting the 
application of innovative technologies in 
the project. The turbine configuration re-
quired innovative power station designs. 
The design of the diversion structure at 
the Merino Site also posed hydraulic and 
geotechnical challenges and eventually a 
curved weir was provided to achieve the 
required spillway length in the narrow 
channel width available, avoiding poor 
foundations on the left flank. The gravity 
structure of the weir was also designed to 
minimise tailwater depth.  

In total, 3 500 m3 of concrete was 
poured at the Merino site and 2 200 m3 at 
the Sol Plaatje site. Due to challenging cli-
matic conditions, which included extreme 
temperature differences and freezing 
temperatures, concrete could only be 
cast at certain times of the day during the 
winter months. Other challenges faced 
by the project included deep excavations 
of up to 23 m, as well as the construction 

of a coffer dam to divert the river and 
protect the works during the construc-
tion phase. The geology varied from soft 
fractured sandstone and horizontally 
bedded harder sandstone to interlayered 
mudstone. The use of traditional blasting 
methods was initially considered, but the 
variability of the rock and weakness of 
the soft sandstone would have resulted 
in damage to the surrounding rock on 
which the structures would be founded. 
An excavator-mounted hydraulic breaker 
was eventually used for rock excavation, 
which was a slower but safer process.  

More than 130 job opportunities 
were created during the three years of 
construction, mainly for local inhabit-
ants of the Dihlabeng municipal area, 
while local subcontractors were also used 
during construction. The project created 
28 000 days of employment for the local 
inhabitants of Dihlabeng Municipality 
during the construction period, and over 
R6,5 million was spent with local sup-
pliers and subcontractors. 

The Bethlehem Hydro project has set 
several benchmarks in terms of licensing:

It is the first project in South Africa NN

to have obtained a generation licence 
under new legislation 

It is the first to have obtained NN

a non-consumptive water use 
licence for a privately owned hy-
dropower generation facility
It is the first to have obtained NN

an environmental approval for 
the development of a run-of-
river hydropower scheme.  

Bethlehem Hydro has a significant ac-
tive BEE participation of 38% equity 
ownership through a broad-based, black 
women-owned consortium, the Women 
in Oil and Energy South Africa (WOESA). 
WOESA’s aim is to facilitate and promote 
business opportunities and enhance the 
participation of historically excluded 
women in business opportunities through 
shareholding participation.

Together the power stations will 
provide some 43 GWhrs per annum 
of clean energy into the grid, which 
is equivalent to a reduction in carbon 
emissions of over 43 000 tons per 
annum. The Bethlehem Hydro is the 
first new (not refurbished) renewable 
energy power project in South Africa to 
show that it is possible to compete on 

1   The Merino power station
2   Merino diversion weir under normal flow
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commercial terms with Eskom and has 
now set the standard in the Independent 
Power Producer (IPP) sector. The Sol 
Plaatje power station was commissioned 
in July/August 2009 and the Merino 
power station in May 2010. 

THE MERINO SITE
The Merino site is located approximately 
10 km downstream of the Lesotho 
Highlands Water Project Delivery 
Tunnel outfall on the Ash River. An 8 m 
high mass concrete weir diverts water to 
a diversion canal. The weir is designed 
with a 5 m high, 60 m long, horseshoe-
shaped spillway structure. A 3,2 m 
freeboard is provided to pass a 1:200 
year flood without any overtopping. On 
the left bank a soil embankment is com-
pacted against a 7 m high retaining wall. 
Along the right bank, an 8 m high mass 
gravity structure provides for abstraction 
of water through three isolating sluice 
gates, each 2,1 m high x 1,5 m wide, op-
erated by manual actuators.  

The spillway of the diversion weir 
consists of a ‘typical’ mass gravity struc-
ture, but reversed, with the vertical face 
on the downstream side. This was found 
to significantly reduce the tailwater 
depth when compared to the conven-
tional configuration, and eliminates po-
tential submergence problems. Splitters 
were provided to aerate the nappe. A 
500 mm thick structural concrete apron 
absorbs the impact of the nappe and 
minimises the risk of undermining the 
spillway structure. Two 150 mm diam-
eter pipes through the diversion wall 
provide the 50 ℓ/s release required by the 
Water Use License for the section of the 
river being diverted.

From the intake structure, the first 
30 m of the canal is lined by concrete 
and is followed by 550 m of unlined canal 
excavated through sandstone. A low sec-
tion of the canal route was first filled in 
with a wide ‘saddle embankment’ built 
from clayey material and then excavated 
to form part of the canal. Towards the 
end of the canal, the natural ground level 
drops off and a wall was constructed to 
maintain the required water level in the 
canal. In case of a sudden power station 
shut down, a reject spillway has been 

constructed, equipped with a prototype 
‘active spillway’ gate, which is self-actu-
ated by a rise in the water level. The gate 
is hinged and counterweights maintain 
the operating water level. Once stable 
operating conditions in the canal are 
restored, the counterweights automati-
cally close the gate.

The floor of the forebay slopes down 
to reach the invert level of the inlet to 
the turbine, which is approximately 20 m 
below the top water level. A rock trap 
and a fine screen have been installed in 

front of the inlet to prevent damage to the 
turbine. The inlet to the power station is 
protected by an emergency gate which 
automatically closes upon a loss in load, 
preventing the generator from running 
away. The tailrace channel is relatively 
short and the power station is equipped 
with maintenance gates to allow for dewa-
tering and inspection of the waterway.

The internal power station dimen-
sions are 22 m x 6,6 m which accom-
modate the inlet, the runner chamber 
and the generator floor. The draft tube 
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3   Water flowing freely at the Merino spillway
4   Overview of the Sol Plaatje power station
5   Side view of the Sol Plaatje power station

6   Turbine and generating plant at Sol Plaatje



dips underneath the generator floor be-
fore exiting into the tailrace channel. A 
35 ton gantry crane was provided for the 
assembly of the plant. The power station 
also has a control room, a switchgear 
room and a storage room for spare parts 
and tools required for the daily main-
tenance of the plant. Hot air from the 
generator is extracted through ducting at 
a flow rate of 7,5 m3/s. Dewatering pumps 
have been provided, one in the sump 
underneath the runner chamber and the 
other to drain the tailrace. 

The total head available at Merino 
is 14,8 m while the turbine will allow a 
maximum flow rate of 29 m3/s, generating 
a maximum of 3,6 MW. The estimated 
annual power generation is 24,8 GWhrs.

The power station is located adjacent to 
an existing wetland which was preserved 
and subjected to strict environmental 
monitoring during the construction phase.  

Eskom provided a 16,4 km long trans-
mission line which interconnects at the 
Node substation to feed into the national 
grid. Power from the Merino power 

station will be purchased by Eskom, 
which means that all the electrical com-
ponents and protection settings had to 
comply with Eskom standards.  

THE SOL PLAATJE SITE
The site is located on the right bank of the 
existing Sol Plaatje Dam (previously the 
Saulspoort Dam). The dam was constructed 
by the Department of Water Affairs in the 
late 1970s and the spillway works were up-
graded in the 1990s, as the dam was being 
undermined. Since the Lesotho Highlands 
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Water Project, the additional flow into the 
Ash River keeps the dam full and spilling 
continuously.  With this project, the over-
flowing water is now diverted through a 
turbine and the power station operates in 
a manner which prevents the dam from 
spilling, while keeping the water level at 
its maximum. During the initial phase of 
the feasibility study, the power station was 
proposed for the left bank. However, this 
was changed to accommodate the length 
of the Kaplan turbine and also for cost and 
constructability reasons. 

The power station was built behind 
the existing mass gravity wall which acted 
as a protection for the works. A bulkhead 
wall was first built 1 m downstream 
of the existing wall and was equipped 
with similar isolating sluice gates to the 
Merino diversion weir. Once constructed, 
this allowed for the demolition of the 
mass gravity wall and the opening up of 
the headrace channel. A dolerite intrusion 
intersects the valley at the location of the 
bulkhead wall, which required careful 
excavation and anchoring of the wall deep 
into the weathered dolerite.

The bulkhead wall is followed by a 
forebay which required the construction 
of a box-type conduit to avoid high re-
taining walls. A fine screen was provided 
to protect the turbine.  

During the excavation of the power 
station, poor founding conditions necessi-
tated re-sitting the power station approxi-
mately 2 m upstream in order to obtain 
better founding conditions and maximise 
the keying in of the power station into 
the rock. It was not possible to key the Sol 
Plaatje power station to the same extent as 
Merino, and long galvanised anchors were 
required to counter the effect of floata-
tion on the power station. Access during 
construction was difficult due to the soft 
nature of the material immediately down-
stream of the power station. For the same 
reason, the tailrace is quite wide as the 
material is soft and required flat slopes for 
stability reasons. The excavation process 
was further complicated by a constant in-
flow of water into the excavation pit due to 
seepage from the downstream coffer dam. 

The power station structure is es-
sentially identical to that of Merino, 

with access to the power station and 
some of the rooms mirrored. The same 
gates and dewatering system have been 
provided as for Merino. The total head 
available at Sol Plaatje is 10,2 m while 
the turbine will allow a maximum flow 
rate of 29 m3/s, generating a maximum 
of 2,5 MW. 

A 3,4 km overhead line and a 1,1 km 
underground cable transmit the power 
from Sol Plaatje to the Dihlabeng 
Municipality’s Panorama substation.

Aurecon acted as the Approved 
Professional Person in terms of the current 
Dam Safety Regulations, as the works in-
cluded the alteration to a Category III Dam.

CONCLUSION 
The Bethlehem Hydro project was a com-
plex, ground-breaking, sustainable project 
completed successfully under challenging 
conditions. The combined efforts of all 
parties involved resulted in the construc-
tion of effective power generating systems 
of international standard, and aesthetically 
pleasing engineering structures which 
blend into the surrounding landscape. 
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KEY PLAYERS
Client SANRAL
Professional Team DCA Joint Venture comprising
DEC (Pty) Ltd, Civil Concepts (Pty) Ltd, ARQ (Pty) Ltd
Main contractor BRCD Joint Venture
Major Subcontractors and Suppliers CADCON Steel Construction and Engineering

LYNNWOOD GLEN PEDESTRIAN AND PIPE BRIDGE (GFIP D2)

Technical Excellence category

1PURPOSE OF THE PROJECT, APPROACH TO 
THE DESIGN AND GENERAL FEATURES
The new Lynnwood Glen pedestrian and 
pipe bridge is part of Package D2 of the 
GFIP (Gauteng Freeway Improvement 
Project). The bridge is located between 
Atterbury and Lynnwood roads on the 
N1 in Pretoria. 

The old post-tensioned concrete pe-
destrian and pipe bridge posed a major re-
striction to the N1 freeway improvements 
between the Atterbury and Lynnwood 
interchanges. The bridge openings were 
insufficient and could not accommodate 
all the lanes of the new widened freeway. 
Due to the shape of the old bridge, the 
vertical clearance near the abutments was 
also insufficient. The purpose of the new 
bridge was to resolve these restrictions.  

The bridge, as well as being there for 
pedestrians, carries two steel water mains 
across the N1. These two pipes, 675 mm 
diameter and 300 mm diameter respec-
tively, belong to the City of Tshwane 
Metropolitan Municipality. The 675 mm 
diameter pipe is used as a supplementary 
supply main to the Lynnwood reservoir, 
mainly during the summer months when 
domestic water demand is high. The 

Lynnwood Glen  
pedestrian and pipe bridge

1   Aerial view of completed 

Lynnwood Glen pedestrain and pipe 

bridge across the N1 in Pretoria
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300 mm diameter pipe is the main supply 
to the portion of the water reticulation 
system east of the N1 and can thus only 
be closed down for a maximum of eight 
hours during off-peak periods.

Various options were looked at in 
order to meet the requirements of the new 
freeway widening:

Raising of the old deck and modifica-NN

tions of the abutment in order to pro-
vide the desired clearances
Removal of the pedestrian access alto-NN

gether and relocation of the pipelines 

either by jacking the pipe under the 
freeway or by relocating the pipeline 
over the Lynnwood Road bridge
Replacement of the bridge with a new NN

structure.
The first two options proved to be prob-
lematic, for the following reasons:

The structural system of the old bridge NN

included ‘hold-down’ or tension an-
chors within the abutments. The option 
of modifying the abutments and raising 
the deck was therefore not feasible. 
In addition, the risk of damaging the 

2

3

2   Lynnwood Glen pedestrian and 

pipe bridge – the old and the new
3   Assembly of steel bridge structure 

completed alongside the N1
4   Lifting and erecting the 142-ton structure
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pipelines whilst the bridge was being 
modified would have been too great.
The permanent removal of the pedes-NN

trian access was also not desired by the 
City Council and the local residents.  
Jacking a culvert for the pipelines under NN

the N1 would have been very difficult 
due to the depths of the jacking pits in 
close proximity to the private proper-
ties in the area and the restrictions it 
would pose on the traffic flow. 
Deviation of the pipelines, for example NN

over Lynnwood Road bridge, would 
have been very expensive and it would 
have been difficult to accommodate a 
700 mm diameter pipe over this bridge.

The option of replacing the bridge with a 
new structure was thus preferred. During 
a workshop between SANRAL and the de-
signers it was decided to opt for a steel bow-
string arch bridge as depicted in Figure 2. 

The following were some of 
the reasons: 

The walkway levels and pipeline invert NN

levels remain virtually unchanged, 
whilst still providing the required 
bridge clearance
Removal of the old bridge and the in-NN

stallation of the new structure are split 
into independent activities, thereby re-
ducing the impact of disruption to both 
traffic and water supply

The new bridge spans the full length NN

thereby removing the need for the 
construction of new piers in the median 
which would have been difficult due to 
access restrictions
The bowstring arch bridge in addition NN

produced a feature which is quite fitting 
within the surrounding areas of intense 
commercial development.

The design approach was to attain the 
following: 

Necessary clearances – the new bridge NN

provides a vertical clearance of 5,8 m and 
the span is 72,5 m, providing the required 
horizontal clearance for the extra lanes. 
Relatively easy construction – the NN

bridge was designed so that a signifi-
cant portion could be fabricated in a 
workshop and it could be transported 
in separate segments and be assembled 
alongside the road. Once assembled 
the contractor could lift the entire 
steel structure into its final position.
Minimum traffic disruption – the NN

traffic would only be disrupted 
3 times – twice for the demolition of 
the old bridge, and once for the erec-
tion of the new bridge.
Minimum water supply disruption – the NN

transition of the pipelines from the old 
to the new bridge necessitated careful 
planning and construction phasing.

Aesthetical and environmental NN

blending – the main arch members 
lean towards the centre line of the 
bridge, the cross-bracing members are 
made up of circular tapered sections, 
the bridge is white with light grey 
handrails and a darker grey pipe. All 
these features highlight the structure 
during the day, while effective lighting 
at night does the same.  

CONSTRUCTION TECHNIQUES AND SPECIAL 
MEASURES THAT WERE REQUIRED TO 
ACHIEVE COMPLETION
To minimise the areas of adjoining 
properties that SANRAL (South African 
National Roads Agency Ltd) needed to 
expropriate, and to minimise the pipeline 
realignments, it was decided to construct 
the new bridge as close as possible to 
the old one. The old bridge consisted 
of two decks, one for the pipes and the 
other for pedestrians. It was necessary to 
demolish the old pedestrian portion first. 
The bridge was saw cut into 5 sections 
and the sections were removed by crane. 
Temporary supports were placed at calcu-
lated positions to ensure that the release 
in the prestressed cables from the old 
bridge would not cause a collapse.   

The new bridge was created from six 
segments which were fabricated at the 

4
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factory individually and then transported 
to site by abnormal-load vehicles. The six 
segments were assembled at the side of the 
road using specially hidden bolted con-
nections. After the assembly and lining 
up of segments had been completed, these 
bolted connections were closed with cover 

plates, rendering a smooth external finish 
to the bridge structure. 

The assembled bridge was lifted into 
its final position utilising four lifting 
hooks that were designed to take the 
forces. The traffic was diverted through 
town while the 142-ton structural steel 

portion of the bridge was lifted into 
place by one of the biggest crawler 
cranes in South Africa with a lifting 
capacity of 800 tons. 

The bridge was temporarily placed on 
jacks to allow for the curing of the perma-
nent bearing grout. 

Once the new bridge was in place, 
the deck slab was constructed utilising 
concrete. Not long after, the new pipe-
lines were installed over the new bridge 
and the tie-ins were made at the ends. 
This allowed the contractor to then de-
molish the pipeline-carrying portion of 
the old bridge. 

CONCLUSION
The replacement of the Lynnwood Glen 
pedestrian and pipe bridge was a chal-
lenging project and the resulting struc-
ture has already become a landmark in 
the Pretoria area, the more so as there is 
no other bridge like it across a national 
highway in the country. 

5
5   Leaning arch members and 

tapered cross bracing members



BACKGROUND
The vision of the Department of 
International Relations and Cooperation 
(DIRCO) is an African continent that 
is prosperous, peaceful, democratic, 
nonracial, nonsexist and united, and 
which contributes to a world that is just 
and equitable. DIRCO’s new premises in 
Soutpansberg Road, Pretoria, is a literal 
embodiment of the Department’s vision.

Boasting impressive structural steel, 
thin stone cladding and woven ‘spider’ 
columns, the dramatic building is the 
central feature of a 150 000 m2 campus. 

1   Spiral staircases and spider 

columns are prominent features of the 

new DIRCO building in Pretoria

KEY PLAYERS
Client Department of International Relations & Cooperation
Professional Team Aurecon Civil & Structural Engineers / Iliso Consulting JV
TC Design (architects)
Main contractor Imbumba-Aganang JV

BUILDING FOR DEPARTMENT OF INTERNATIONAL 
RELATIONS & COOPERATION

Technical Excellence category
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Completed in just 24 months 
from the start of construction 

in May 2007, the DIRCO project 
placed the professional team under 

immense pressure to produce 
economical designs within a very 

short period of time. Coupled 
with this was the challenge of 
bringing an unusually eclectic, 
asymmetrical design to reality. 

The geometric complexity of this 
structure, accentuated by the 

combined vertical and horizontal 
curvatures of the longitudinal floor 
beams, presented many challenges 

to the design team, workshop 
detailers, fabricators and erectors

Iconic new building 
for DIRCO
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Completed in 2009 the building is set to 
welcome the world’s dignitaries to South 
Africa and effectively showcase DIRCO to 
promote national interests.

Aurecon was appointed as the lead 
consultant for the structural and civil en-
gineering of the building, in joint venture 
with Iliso. The contract included an im-
posing office building, new on-site guest 
accommodation and full refurbishment 
of the existing guest house in Waterkloof 
Heights. Aurecon was responsible for 85% 
of all the structural engineering works, 
which included façade engineering, the 
fire sprinkler systems as well as the air-
conditioning system.

DESIGN APPROACH AND AESTHETICS
The guideline brief for the project was 
to portray an image that would promote 
national interests and present the DIRCO 
building as a ‘gateway for South Africa 
to the world’. It was critical that the 
quality of the engineering design would 
be flawless and would fully express the 
architect’s vision. It was the engineering 
behind several of the unusual features of 
the building that enabled the structure to 
have such an imposing, unique presence. 
Among these features were the successful 
execution of the complex spiral staircases, 
the challenging spider columns and com-
plicated stack bond blockwork. 

The architect’s brief to the structural 
engineer was to design steelwork that 
“radiates a high-tech experience with 
extreme attention to detail”. Resultantly, 
a combination of intricate architectural 
and structural exposed steelwork makes 
up various elements of the building. This 
kind of focused attention to detail within 
the building’s structure creates its distinc-
tive look and feel. 

Key elements of the engineering de-
sign include:

An internal ‘street’ between the north and NN

south wings features composite bridges 
on each level connecting the two wings. 
Composite steel sections were used to en-
able 17 m clear spans. Some of the bridges 
only span halfway over the street as the 
architect wanted to create the illusion of 
open space in the street and hence these 
bridges and the link walkways are hung 
from the steel roof trusses enclosing the 
street. The bridges cross two expansion 
joints in the east-west direction of the 
building and independent slotted holes 
were introduced in the main beams to 
allow for horizontal movement.

The main steel trusses over the street NN

form an arch complementing the curved 
concrete clad spider frames externally.
The main entrance features partially cov-NN

ered trusses, which allow natural light to 
enter the building. In turn, these trusses 
support a copper display ring which 
accentuates a feeling of grandeur when 
walking through the main entrance. 
To the east and west, the street is closed NN

off with glazed façades. 
To the north and south of the NN

building, the external steel balconies 
and spiral staircases create a strong 
aesthetic impact.

CONSTRUCTION OVERVIEW 
The DIRCO building consists of five blocks 
spread over a large footprint. The contractor 
treated the blocks as separate buildings, 
each with its own site agent and foreman. 
An extremely short design and construction 
period meant that thorough planning of the 
design was of critical importance. 

According to the information sched-
ules, approximately four to five fully 
designed slabs per week had to be issued 
to the contractors. This placed Aurecon 
under pressure to produce design draw-
ings and bending schedules within a short 
space of time. A performance specifica-
tion was drawn up which was then given 
to design engineers in different offices to 
be used as a guide for the design of the 
slabs. These were conventionally rein-
forced 425 mm thick waffle slabs with 
325 mm deep coffers, which allowed for 
easy monitoring of quality. 

The southern building is accessed 
from the northern side via enclosed glazed 
bridge links which connect the two build-
ings. These bridges are also a display for 
three-dimensional art works on the inside, 
and mosaic art features on the outside. The 
requirement of a 17 m clear span concrete 
slab over the street area necessitated the 
use of a composite slab system consisting of 
steel beams supporting Bond-Dek decking 
panels with a 150 mm thick concrete slab. 
This is an excellent example of how innova-
tive construction eliminates the need for 
expensive multi-volume propping.

The complexity and sophistication of 
the building provided many construction 
challenges, including the following:

Trusses
The geometric complexity of the struc-
ture, accentuated by horizontal curves, 
long spans, expansion joints, additional 

loads applied by the hangers, and hori-
zontal movement of both wings, induced 
a straightening effect in the arched 
steel trusses. In order to overcome this, 
concrete kicker boxes were designed at 
either end of the trusses to withstand the 
horizontal forces. These forces were taken 
up by the roof slab and concrete columns 
either side of the street, while slotted 
holes were provided on one end of the 
steel trusses to accommodate horizontal 
movement of the north and south wings. 

Spider columns
On the outside, vertically and horizon-
tally curved spider columns drape from 
either side of the building, which tie up 
to the arched roof. The columns are very 
slender and are only fixed on top and at 

2

3
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the bottom. To brace these loose standing 
features, guyed wires were introduced to 
tie each column back to the ring beam of 
the building. Not having any horizontal 
or vertical bracing creates the impression 
that the spider columns are ‘floating’.

UNIQUE AND UNUSUAL FEATURES
Spiral staircases
The consulting engineers were tasked 
with making the architect’s vision for dec-
orative multi-storey spiraling access and 
fire-escape staircases a reality. Although 
an engineering challenge to design, the 
staircases were to provide a key feature 
of the building, and their execution was a 
key aesthetic element of the entire project. 

For this reason, the architect would 
not accept the stairs being suspended 

from above using cables, as is usually the 
case. It would have meant the spiral stairs 
had to span from floor to floor and that 
between floors the staircase would have 
had to pass through one complete revolu-
tion of the coil. Because a coil is an inher-
ently unstable structure and the centre 
line of the coil is continually changing 
direction, any force applied to the coil is, 
in essence, an out-of-plane force. Under 
load, the staircase would act like a spring, 
uncoiling and twisting away from itself. 

Resolving out-of-plane forces in a way 
that would produce a stable structure 
proved quite challenging. The first step 
towards a solution involved taking the coil 
and transforming it into a helix using the 
inner and outer stringers as the cords and 
making the stair treads into rigid links 

between the two, in effect producing a 
three-dimensional Vierendeel frame. This 
allowed the engineers to rely on frame 
action to resolve lateral forces and the 
stiffness of the cords themselves to absorb 
the vertical forces. 

A critical part of getting these staircases 
to work was being able to shed their load to 
the concrete structure at each landing. The 
concrete landing had to support the weight 
of one flight of the staircase and the bending 
moment induced by half of the flight above 

4

2   The new DIRCO building is a 

celebration of texture, form and colour
3   Attention to detail differentiates the 

interior of the new DIRCO building
4   Glazing incorporated into the design of the 

new DIRCO building lets in ample natural light 
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and below the landing. Because the majority 
of the landings are themselves cantilevers 
of the main structure, this required careful 
planning and calculation. Frame and plate 
models were created to help anticipate the 
behaviour of the structure and all stability 
checks, member selection and connections 
were designed by hand.

Blockwork
Another unusual aspect of the building’s 
design is the blockwork. Externally and 
above ground floor, a reddish colour block 
has been used, while in the basement, a 
subtle grey was chosen. This had to be done 
in stack bond instead of a stretcher bond 
which posed various unique problems in 
that the façades on the east and west ends 
of the building were external walls that had 
to be designed for wind loadings. Because 
the brickwork inside would be plastered, the 
contractor opted for standard stock cement 
bricks. The external skin had to be married 
to the internal brickwork, although the 
mortar joints were not on the same level. 
This meant that alternative methods had 
to be used to connect the external stack 
bonded blockwork with the standard brick 
modules on the inside. In addition, due to 
the stack bond blockwork, 2 x 5,6 mm di-
ameter reinforcements had to be introduced 
in every second layer of blockwork to mini-
mise the amount of vertical cracking.

Spider columns
The architect wanted the spider column 
theme throughout the building. Due to 
the short construction programme, it 
would have been extremely costly and 
time-consuming for the contractor to do 
the columns with their changing shapes in 
off-shutter concrete. (Manufacturing spe-
cial shuttering to create this effect would 
have caused delays). The solution used was 
to fix structural steel onto the cast-in-situ 
standard concrete columns with precast 
concrete finishing achieving the vertical 
and horizontal curved shapes. Double 
sliding fixing plates were introduced on the 
columns straddling expansion joints. 

ENVIRONMENTAL IMPACT
Economy of light
The clever use of natural light means the 
building utilises as little electrical power 
for lighting as possible. Light shelves on 
the north façade serve three functions: the 
external portion shades the area of glass 
immediately below it; the top surface, clad 
in reflective steel, serves to bounce natural 

light back into the top glazed portion and 
provides a trafficable surface for access to 
clean the façade; while the internal portion 
of the light shelf is a continuation of the 
same principle. Coupled with light sensors 
that control the outer zones of lighting, 
the building envelope performs its task 
outstandingly well.

Economy of water
The building’s water model includes the 
following systems: 

Grey water is captured in large NN

storage tanks in the basement and re-
circulated to the toilets for flushing. 
Rainwater and borehole water NN

are captured and retained for 
use in general irrigation. 
Porous planted paving is used exten-NN

sively in order to reduce surface run off. 
A retention dam is incorporated on NN

the site in order to control outflow into 
the municipal storm water system. 

A positive work environment
Employees are one of an organisation’s 
most valuable assets. In order for them 
to perform at their best, an environment 
commensurate with this sentiment should 
be created. DIRCO embodies this vision 
to perfection with careful design features 
that ensure employee comfort:

Visual connectivity to the outside NN

environment is maintained and 
natural light cleverly introduced 
via strategically placed glazing.
Computer screen glare is reduced by the NN

screening effect of the perimeter offices.
The height of storage ele-NN

ments and desking has been 
minimised for maximum views 
of the outside environment.
Wide circulation routes create NN

adhoc meeting environments. 

CONCLUSION
The DIRCO project is an engineering 
triumph of vision enacted and aesthetic 
challenges solved. The 150 000 m2 

campus showcases the Department 
and promotes national interests. This 
project has successfully provided the 
Department of International Relations 
and Cooperation with a home in which 
to enact its vision. The new DIRCO 
building is very different from the 
disjointed buildings that housed the 
Department previously. It has unified 
operations to present a world-class state-
ment to international visitors. 

The clever use of natural light means 
the building utilises as little electrical 
power for lighting as possible. Light 

shelves on the north façade serve three 
functions: the external portion shades 

the area of glass immediately below it; 
the top surface, clad in reflective steel, 

serves to bounce natural light back into 
the top glazed portion and provides a 

trafficable surface for access to clean 
the façade; while the internal portion 

of the light shelf is a continuation of 
the same principle. Coupled with light 

sensors that control the outer zones 
of lighting, the building envelope 

performs its task outstandingly well



INTRODUCTION
The construction of the Ozwathini 
Water Supply Scheme for the Gcwensa, 
Mlamula and Phambela communities 
in the Ilembe District of KwaZulu-
Natal has had a major impact in im-
proving the life of the people and was 
a tremendous success as a community-
based project.

Apart from providing a reliable po-
table water supply and local job opportu-
nities, the project embraced community 
outreach initiatives, which included, inter 
alia, career guidance, book donations at 
high schools, in-service-training opportu-
nities and skills transfer.

This contract was carried out within 
the 2007/2008 and 2008/2009 financial 
years with Municipal Infrastructure 
Grant Funding and was handed over to 
the Client within the contract period.

BACKGROUND AND PURPOSE
SSI Engineers and Environmental 
Consultants prepared a business plan 
for the Ilembe District Municipality 
in August 2005 to provide details of 
the Ozwathini Water Supply Scheme. 
The business plan was approved by the 

Ilembe District Municipality and was 
then submitted to the Department of 
Water Affairs for appraisal. 

Subsequently, due to the high budget 
submitted together with the initial 
business plan for the whole area, it was 
decided to rather submit four separate 
business plans for the Ozwathini area, 
thereby ensuring more manageable 
costs and implementation times. 

These business plans were then 
prioritised by the Ilembe District 
Municipality in accordance with per 
capita costs and in accordance with 
political and other considerations. 
The areas covered by the four plans 
were Gcwensa, Phambela, Mathulini, 
Gcwensa Mlamula and Nodwengu. 
This article deals with  contracts that 
were approved by the DWA under the 
Gcwensa/Phambela and Gcwensa/
Mlamula business plans.

A total of 30 860 people 
(3 857 households with an average 
household size of eight persons) 
have received basic level of supply 
as a result of the construction of 
the Ozwathini-Gcwensa/Mlamula 
and Phambela Schemes. The esti-
mated population-split by Tribal 
Authority is as shown in Table 1.

The project implementation 
cost for the Gcwensa/Phambela 
and Gcwensa/Mlamula schemes 
is R38 million (including escala-
tion, contingencies and VAT).

KEY PLAYERS
Client Ilembe District Municipality
Professional Team SSI Engineers &  
Environmental Consultants (Pty) Ltd
Nokuthula Dube & Associates
Geomeasure (Pty) Ltd
Buk’indalo Consultants
Main contractor Hidrotech Infra (Pty) Ltd
Major Subcontractors and Suppliers  
CIVE Contractors, GLR Props 001 cc T/A  
Ingonyama-Nicon, API Pumps

OZWATHINI WATER 
SUPPLY SCHEME

WINNER – 
Community-based  
Projects category

1

P R O J E C T  A W A R D S :  W I N N E R S  A N D  F I N A L I S T S

S A I C E  –  M U R R A Y  &  R O B E R T S  S T E E L 

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

Civil Engineering | December 2010 87

Ozwathini Water Supply Scheme

Table 1  The estimated population-split by Tribal Authority

District Municipality Tribal Authority Estimated  Population

Ilembe District Municipality Gcwensa/Mlamula 18 590

Ilembe District Municipality Gcwensa/Phambela 12 270

Total 30 860

1   Reservoir site, Ozwathini
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THE PROJECT AREA
The project area is located in the KwaZulu-
Natal Midlands and may be accessed via 
Main Road 614 between Wartburg and 
Tongaat. Bamshela, the main business 
centre in the Ozwathini area, straddles 
Main Road 614 and is approximately 45 km 
from both Wartburg and Tongaat.  

THE SITE
Before construction commenced, an 
Environmental Record of Decision (ROD) 
was obtained and an Environmental 
Management Plan (EMP) prepared by 
independent environmental consultants 
(Buk’Indalo). This EMP was closely ad-
hered to during the construction.

DESCRIPTION OF PROJECT AND 
CONSTRUCTION TECHNIQUES
The scheme was designed according to 
DWA guidelines for community water 
supply for basic level of service, i.e. a 
supply of 25 ℓ/person/day at communal 
standpipes located, as far as possible, 
within 200 m walking distance from 
households. Storage is targeted at 48 hours 
at 25 ℓ/person/day with 20% allowance for 
losses. Reticulation pipelines have been de-
signed to deliver at least 24 litres per minute 
(0,04 ℓ/s) to each communal standpipe, with 
some surplus capacity being built into the 
reticulation system in the  anticipation that 
a limited number of households, businesses 
and institutions will obtain private connec-
tions in due course.

The principal source of supply for 
Ozwathini is boreholes, drilled and devel-
oped during a drilling programme under-
taken by Geomeasure. All borehole water 
is dosed with chlorine to reduce the risk 
of contamination. The pumping system 
has been designed to match the design 
yields of the boreholes.

The remoteness of the site called for a 
simple design which would make provi-
sion for most of the work to be done by 
local labour using picks and spades, and 
hand-stampers during the backfilling 
process. The contractor assisted the 
labourers through the introduction of a 
T.L.B and 12 ton Excavator to undertake 
rock excavation. 

TRAINING AND JOB CREATION
Apart from providing much needed in-
frastructure, one of the objectives of the 
project was to provide local work oppor-
tunities and skills training.

The contracts provided two emerging 
contractors, Igagasi Consulting Services 
and Masabele Project Management, the 
opportunity to further their knowledge in 
the civil engineering fields, as both con-
tractors had not been exposed to working 
in the water sector before. These contracts 
also helped to empower women, as Igagasi 
Consulting Services is owned by a lady, 
Sibongile Mthiyane. 

Ms Z Mbense, a technical 
trainee from one of the Universities 
of Technology, completed her P2 
in-service training on the site. 
Ms Z Shawuka, a civil engineering grad-
uate, had the opportunity of working 
on site and broadening her knowledge 
in the water sector. This enabled her to 
return to the office to apply her know-
ledge in the design environment.

At the beginning of the contract a 
dedicated project steering committee 
(PSC) was appointed by the councillors of 
the wards. The PSC played a major role in 
recruiting labour for the contractors. This 
was a sensitive issue that had to be han-
dled with care, as various wards and tribal 
authorities were involved. 

During community meetings it was 
decided that the labour count would be 
split 50/50 between men and women, 
thereby helping to empower the women in 
the Ozwathini area.

The contractors also had the op-
portunity of identifying potential 
candidates whom they had trained as 
plumbers and gang leaders to assist 
them in other contracts.

Significant skills training took place 
which included: laying of pipes, instal-
lation of  fittings and valves, bricklaying 
and plastering, mixing of concrete, 
working with concrete and related tools 
(floats, spirit levels, fishline etc), working 
with generators and water pumps, 

pressure testing of pipeline, steel fixing, 
health and safety issues (which were dis-
cussed at monthly meetings). 

SCHOOLS OUTREACH PROGRAMME
The intention of the schools outreach 
programme was to enhance knowledge 
and offer brief guidance in terms of career 
choices, particularly with regard to the 
engineering industry, and more spe-
cifically the civil engineering profession. 
Representatives visiting the schools in 
the Ozwathini area were armed with the 
SAICE career guidance video.

SOCIAL RESPONSIBILITY 
Due to the nature and size of the project, 
close working relationships needed to be 
established with the communities. This 
resulted in a number of initiatives which 
further enhanced the outcomes of the 
construction activities.

The following issues were for example 
addressed in the community (with as-
sistance from the Independent Social 
Developer):

Poverty alleviationNN

Transfer of skillsNN

Job creationNN

Empowerment of womenNN

Health and hygieneNN

Bank accounts were opened NN

for local labourers 
Arrangement for Identity Document NN

application were made with the 
Department of Home Affairs – they 
in fact came out to the project area 
for the benefit of those who did 
not have IDs. The youth benefited 
significantly from this initiative.
Infrastructural development NN

of the Ozwathini area
Empowerment of committee mem-NN

bers through life skills workshops
Awareness on ways of pre-NN

venting cholera
Community awareness meet-NN

ings regarding health and hygiene, 
and ways of saving water.

CONCLUSION
The project was completed successfully 
(thanks to the efforts of the Implementation 
Agent, Project Steering Committee, 
Technical Managing Committee, 
Social Consultant, Contractors, Local 
Community and the Consulting Engineer) 
and handed over to the Ilembe District 
Municipality by SSI Engineers and 
Environmental Consultants. 

2

2   Reservoir construction – steel fixing



INTRODUCTION
The new Cunene River Bridge is an 
excellent feat of engineering achieved 
under extremely challenging conditions. 
The bridge links the major cities of 
Lubango and Ondjiva in south-western 
Angola, and replaces a host of tempo-
rary structures that were used to span 
the Cunene River after the last perma-
nent structure had been destroyed early 
in the Angolan conflict. The strategic 
location of the old bridge as the main 
link between Angola and other southern 
African countries made it a prime target 
during the civil war. 

The Angolan Roads Agency (INEA) 
appointed Aurecon, together with its 
joint venture partners Gabeng and 
BKS, for the design and preparation of 
bid documents. This joint venture was 
also responsible for site supervision. 
The Angolan Government invested ap-
proximately US$49 million in the project. 
Construction on the 880 m long bridge 
began in January 2007, and its inaugura-
tion took place on 14 September 2009. 

1   Construction of the new bridge over the 

Cunene River at Xangongo in Angola – view 

of completed concrete substructure
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Xangongo
Cunene River Bridge, 

1
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Logistical and natural challenges on 
this project included landmines, floods 
during the rainy seasons, the width of the 
river, lack of skilled labour, difficulty in the 
acquisition of building materials due to the 
distance from commercial centres, lack of 
good aggregates, long supply lead times, 
importation procedures and border delays. 

PROJECT OVERVIEW
The crossing site for the new bridge is 
located 20 m downstream of the remains 
of the original bridge structure over the 
Cunene River, northwest of the village of 
Xangongo in the Cunene Province. The 
bridge spans a perennial river channel of 
approximately 100 m and then crosses 
the flood plain of the river for a distance 
of 780 m to the start of an embankment 
which traverses the remainder of the flood 
plain. The plain is regularly inundated 
during the rainy season, which starts 
from approximately November each year 
and lasts to the end of March of the fol-
lowing year. For a large part of this period, 
the flood plain is often inaccessible due to 
the high level of the river.

DESIGN APPROACH AND AESTHETICS 
From the start it was clear that the poor 
foundation conditions would lead to a 
bridge configuration with fairly long 
spans and a deck as light as possible. It 
was found that a 50 m span length and 
a composite steel/concrete deck type of-
fered the most economical solution. 

The design concept, using precast slab 
deck and manufactured steel girder sec-
tions, also meant that the new bridge could 
be completed in the shortest time possible.

Hydrology and hydraulics
The Cunene River at this location has 
a catchment area of 52 400 m2. The 
maximum measured flood occurred 
in 1951. The peak flood was estimated 
to be 14 180m3/s and more than 50 years 
later a higher flood has not been recorded. 
A free board of 2 m above the maximum 
recorded flood level was provided.  

The river is not very stable and the 
main channels shift after each flood 
season. Therefore the bridge had to have 
an opening long enough to accommodate 
the different main channel positions. 

UNIQUE FEATURES
It was important to the Client that the new 
bridge should be completed by the deadline. 
This had an influence on many aspects of 
the design philosophy. The contractor’s con-
struction sequencing and turnaround times 
played a significant part in the detailed 
design of the bridge works. In this region, 
concrete aggregate is scarce and has to be 
hauled from a long distance to the site. This 
led to the design of an economic solution in 
the form of a composite deck. The special 
features of the bridge include: 

Composite construction
The choice of a composite construc-
tion design utilising structural steel box 
girders and a concrete deck had the fol-
lowing advantages:

Reduced weight of the structure which NN

in turn reduced the size of foundations 
required 
Structural steel substructure could be NN

manufactured in parallel with the con-
struction of the concrete substructure

Reduced construction period required NN

for launching of structural steel box 
girders and no staging and formwork 
required

Once the structural steel box girders 
had been launched into position on the 
concrete substructure, construction of 
the concrete deck could continue un-
interrupted and was not affected by the 
flooding river.  

Concrete precast decking
The concrete deck consists of 1 384 pre-
cast concrete elements with in situ cast 
strips in-between. This method reduced 
construction time, as a large propor-
tion of the deck could be manufactured 
while the construction of the box girders 
and substructure was in progress. 
Construction time of the concrete deck 
was considerably reduced thanks to the 
speed of placing the precast elements, 
and the reduced requirement for form-
work before fixing of reinforcement and 
placing of concrete in the connection 
strips. Eventually a monolithic con-
tinuum deck slab was provided to form 
the composite section. 

Steel box girders
A comprehensive quality assurance re-
gime was put in place to ensure that the 
highest standards and quality of work-
manship was maintained. The contractor 
engaged a special team of quality control 
inspectors from the China National 
Construction Steel Quality Supervision 
and Test Centre to conduct quality con-
trol testing both in the factory and on 
site. All welds were radiographically and 

2 3
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ultrasonically tested in the factory and on 
site to ensure the integrity of each weld. 
Since the girders would spend a long time 
at sea while being shipped from China 
to Angola, a comprehensive corrosion 
protection coating was specified for the 
structural steel girders. 

The use of steel box girders ensured 
that the biggest part of the bridge could 
be fabricated in workshop conditions 
with limited on-site welding. This 
ensured the quality of workmanship, 
while the testing of welding was better 
controlled. Furthermore, the relative 
light-weight steel construction ensured 
that the main structural element of the 
bridge could be launched from one side. 
The partially precast concrete deck slab 
with in situ infill panels was advanta-
geous toward the overall construction 
programme. The manufacturing of pre-
cast panels started at the same time as 
the construction of the steel box girder. 
Only after the construction of the in situ 
concrete infill, did the structure behave 
in a composite manner.

Unusual construction aspects
Foundation
Using a temporary fill, a working platform 
on the flood plain was created so that 
piling work would not come to a halt 
during the five months of the year when 
the flood plain was inundated. This ena-
bled the 110 friction piles to be constructed 

in the shortest time possible. End tipping 
was the chosen method for the piling 
works of the bridge abutments. The same 
method was also used for the piers in the 
secondary channels of the river.

Deck construction 
The construction of 142 box girder 
sections began in China while, at the 
same time, 1 384 precast concrete deck 
slabs were being constructed on site in 
Xangongo village, Angola. Before ship-
ping the girder sections to Namibe Port 
in south-western Angola, the girders 
were pre-assembled in the fabrica-
tor’s yard in China to ensure fit-up and 

alignment of all girder sections. The posi-
tion of each girder section was noted and 
marked to ensure proper fit-up and align-
ment when assembling and welding the 
girders on site. Upon arrival in Angola, 
the girder sections were trucked 600 km 
to site – a challenging logistical under-
taking in its own right. An assembly and 
welding yard was set up on site at one 
end of the bridge to weld the consecu-
tive girders together. All site welds were 
ultrasonically and radiographically ex-
amined on site to ensure the integrity of 
each weld. The sections were then incre-
mentally launched using hydraulic jacks 
from the one end of the bridge. 

4

52   Girders being transported in Angola
3   Launching in progress

4   Precast concrete deck panels on girders
5   Completed bridge open to traffic
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Concrete deck slabs
The bridge deck consists of precast 
concrete panels and in situ concrete 
strips designed to act in a composite 
fashion with the structural steel box 
girders. The advantage of constructing 
the deck using precast panels was that 
the casting of the panels could com-
mence independently and ahead of 
the fabrication and launching of the 
structural steel substructure of the 
bridge. Since this reduced the time 
required to complete the bridge, the 
contractor commenced the fabrication 
of the precast panels well in advance. 
The 1 384 precast panels were finished 
in good time, i.e. before the launching of 
the box girders had been completed.     

At the end of February 2009, the 
contractor placed the first precast 
concrete deck panels on the box girder 
and this process continued without 
interruption until all the precast panels 
had been placed. Simultaneously, the 
contractor commenced aligning and 
levelling the panels in readiness to fix 
reinforcement and formwork. The first 
span of in situ concrete deck strips was 
cast on 30 April 2009 and work pro-
gressed smoothly, with the concreting 
of the deck finally being completed on 
10 June 2009.

Dimensions
The new bridge is 880 m long, com-
prising sixteen spans of 50 m each and 
two spans of 40 m each. The spans are 
formed by a composite steel and con-
crete deck structure, with an overall 
width of 11 540 m, on piers supported 
on 1,2 m diameter friction piles, up to 
30 m in length, founded in a silty clay, 
and retaining wall type abutments. The 
concrete deck, which comprises two 
traffic lanes of 4,5 m each, is surfaced 
with a 40 mm thick asphalt carpet. 
Pedestrian walkways, 1,5 m wide on 
each side of the deck, are provided with 
steel guard rails installed on the outer 
edges of the structure for the full length 
of the bridge. Pedestrians are protected 
by 1 m high steel guard rails, which are 
of  the collapsible type so that repairs 
can be made after impact with relatively 
little reconstruction. 

PROJECT CHALLENGES
The following are a few of the many 
challenges experienced on this complex 
project:

Lack of skilled local  la-NN

bour in the region.
Difficulty in acquisition of aggregates.NN

Complexity of construction due to the NN

sophistication of the bridge design.
Long lines of supply from China NN

and South Africa for the pro-
curement of cement, rebar and 
other building materials.
Extremely poor condition of roads NN

which made the 600 km transport 
from port to  bridge site very dif-
ficult and time-consuming.
Communication difficulties – the NN

majority of the contractor’s expatriate 
staff did not speak English and all 
communication therefore had to take 
place via an interpreter, who was not a 
technical person; site meetings often 
took place in four languages (English, 
Portuguese, Chinese and Afrikaans).
The design of the piles for the founda-NN

tions of the bridge was based on the 
results of a geotechnical investigation 
which indicated that bedrock with a 
suitable bearing capacity was present 
at a depth of approximately 10 m 
below the river bed. Based on this, 
an end-bearing oscillator pile was 
specified for the project. However, 
when the contractor began the founda-
tion investigation on site to prove the 
founding depth for the piles, no hard 
sandstone horizon was encountered 
at all, despite drilling down to a depth 
of 60 m. After consultation with the 
backstop engineers at Aurecon’s office 
in Pretoria, it was decided to change 
from an end bearing type pile to a 
friction type, with a length of between 
25 m to 30 m into the highly weathered 
sandstone and silty clay substrata.

CONCLUSION
Despite all the challenges, the Cunene 
Bridge was completed successfully and 
stands proudly in the mighty Cunene 
River as the longest bridge in Angola. 
Through the construction of this bridge 
the uncertainty of commercial and non-
commercial transit between the north 
of Angola and southern Africa has been 
reduced. During construction the tem-
porary bypass was cut off three times as 
a result of flood damage to the temporary 
causeway, bringing traffic to a halt and 
endangering perishable goods to Angola, 
as well as the transport of sick people to 
the main hospital in Ondjiva from the 
neighbouring villages and towns. 

The design of the piles for the 
foundations of the bridge was based 

on the results of a geotechnical 
investigation which indicated that 

bedrock with a suitable bearing 
capacity was present at a depth 

of approximately 10 m below 
the river bed. Based on this, an 
end-bearing oscillator pile was 

specified for the project. However, 
when the contractor began the 

foundation investigation on site to 
prove the founding depth for the 
piles, no hard sandstone horizon 

was encountered at all, despite 
drilling down to a depth of 60 m



PROJECT OVERVIEW
The world-renowned Dubai World 
Cup horse racing event at the Meydan 
Racecourse in Dubai is the richest event 
of its kind in the world today. With the 
increased popularity of horse racing, 
the Dubai Racing Club decided to rede-
velop the Nad Al Sheba Racecourse and 
incorporate the facility into the new 
Meydan Development. 

The Dubai Roads and Transport 
Authority (RTA) appointed Aurecon in 
joint venture with Al Burj Engineering 
Consultants for the design, tender 
documentation and construction 
supervision of the new road network, 
including bridges, for the Meydan 
Development. One of the key chal-
lenges of the project was the require-
ment to complete the work on time 
for the 2010 Dubai World Cup event. 
Construction on the first phase of 
the road network, with a cost of AED 
1,088 billion (R2,2 billion) commenced 
in August 2007 and was completed on 
schedule at the end of March 2010.

The first phase of the project con-
sisted of the construction of the new 
Meydan racecourse facility, grandstand 
and hotel, approximately 4,5 km of an 
8-lane dual carriageway, two access 
bridges and the signature VIP Bridge. 
Also forming part of the first phase 
was the construction of a 50 m wide 
navigable canal and bridge to carry the 
main road over the canal, which will 
eventually connect the Dubai Creek to 
the main grandstand. In addition, the 
stable facilities and the existing golf 
course would be expanded and a mixed 
use development be added in the future.

The VIP Bridge is a special feature 
of the development, providing vehicle 
access to the main racecourse stadium 
from Meydan Road. The main span of 
the VIP Bridge is 80 m long. It is also 
adorned with innovative, artistic steel 
and aluminium composite cladding in 
the shape of waves. The architectural in-
spiration for the VIP Bridge was a horse’s 
flowing mane, with horses being an inte-
gral part of the Meydan Development. 

The Meydan Development can 
essentially be divided into two main 

components – the Meydan Racecourse 
and its amenities, and a mixed-use resi-
dential and commercial development. 
The project site is located in the vicinity 
of the current Nad Al Sheba horse 
and camel racecourses, as well as the 
westernmost portion of the Ras Al Khor 
industrial area.

SCOPE OF WORKS
In addition to the reconstruction of 
Muscat Road and the provision of access 
roads to the Nad Al Sheba Racecourse, 

KEY PLAYERS
Client Dubai Roads and Transport Authority
Professional Team Aurecon in joint venture with Al Burj Engineering Consultants
Main contractor Afcons Infrastructure Limited
Architect Theo A Khing Design Consultants
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Meydan Development, Dubai

1   The Meydan VIP Bridge, which drew its 

inspiration from a horse’s flowing mane, stands out 

against  the city centre of Dubai in the background 
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the scope of works included the con-
struction of four bridges (including 
the VIP Bridge), 4,6 km of road works 
between Al Ain/Muscat Road and the 
existing mosque on Muscat Road, the 
diversion of existing service lines, the 
raising of two 400 kV overhead power 
lines, the construction of a section of 
the marine channel, and landscaping.

THE BRIDGES THAT  
FORM PART OF THE PROJECT
VIP Bridge – Bridge MDN 2 
Completed in March 2010, this bridge is 
the VIP access to the grandstand, pro-
viding  vehicle access from Meydan Road. 
The VIP Bridge is adorned with innova-
tive, artistic steel cladding in the shape of 
waves which represent a horse’s flowing 

mane. The steel cladding takes the form 
of a complex three-dimensional shape 
that was challenging to model, design 
and manufacture. The lighting on the VIP 
Bridge forms a special feature.

Bridge MDN 1A – Interconnecting bridge
Bridge MDN 1A was completed in 
February 2010 and carries two lanes of 
a directional ramp from the exit of the 
grandstand across Meydan Road. Bridge 
MDN 1A consists of a post-tensioned con-
crete box girder. This construction method 
allowed the bridge to be constructed to 
follow the combination of horizontal and 
vertical curvature of the road.

Bridge MDN 3D – Interconnecting bridge
Bridge MDN 3D was also completed in 
February 2010 and carries two lanes of a 
directional ramp as entry to the grandstand 
across Meydan Road. Bridge MDN 3D con-
sists of a post-tensioned concrete box girder. 

Main Bridge over canal
The Main Bridge carries six lanes of 
Meydan Road over the canal and was 
completed in March 2010. This bridge is 
a total of 450 m long, with a central span 
of 60 m across the 50 m wide canal. The 
central 60 m span consists of four variable 
post-tensioned box girders. The approach 
fills consist of terraced embankments 
which will be landscaped at a later stage.

CONSTRUCTION 
Construction planning
The programme for the design and con-
struction of the roads was dictated by the 
requirement to have the Meydan develop-
ment operational for the Dubai World 
Cup event in March 2010. The first phases 
of the road network therefore had to be 
completed by November 2009 and the 
remainder by February 2010. 

Bridge construction
The impressive VIP Bridge forms the 
main visual focus of the development, 
while two interconnecting bridges and 
ramps are intended for guests accessing 
the racecourse stadium, with Main Bridge 

2

3

4

2   Construction of the Main Bridge over the canal
3   VIP Bridge detail

4   The project included the construction 

of an 8-lane dual carriageway
5   Two icons competing for attention – the 

Meydan VIP Bridge and the Burj Khalifa 

Tower, the tallest building in the world 
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carrying Meydan Road over the canal. 
All the bridges were constructed as post-
tensioned concrete box girders. 

After the concept for the VIP Bridge 
had been finalised, different structural 
engineering systems were considered. The 
two likely options were a steel box girder 
or a post-tensioned concrete box girder. It 
was decided to construct the VIP Bridge 
as a post-tensioned concrete box girder, 
for the following reasons:

The construction of concrete box NN

girders is well known in the local 
construction industry, whereas steel 
bridges are less common.
The steel elements would have to be NN

manufactured offshore, whereas con-
crete was readily available.
With the tight schedule to complete the NN

bridge by March 2010, there were too 
many risks in delivering a steel bridge. 
The inherent durability of concrete NN

in the aggressive local climate also 
favoured this option as opposed to the 
higher maintenance of a steel bridge.
There was only a small cost differential NN

between the steel and concrete options..

The aesthetic appearance of off-shutter NN

concrete and the limitless forms and 
shapes that concrete can be moulded 
into, were some of the added benefits 
of using concrete as the primary struc-
tural material.

Construction of road network 
The roads providing access to Meydan 
were constructed as the first phase of the 
future road network in the area. The road-
ways were constructed as sand embank-
ments  and subgrade, aggregate subbases 
and roadbases, and an asphalt wearing 
course. Special decorative street lighting 
posts were manufactured for the project.

UNIQUE AND UNUSUAL FEATURES
The complexity of the project lay in the 
planning and tendering of various com-
ponents of the works in order to meet 
the extremely tight deadlines. Tender 
documents had to be compiled in such a 
way that phasing of the works could be 
accommodated. Tendering of the main 
contract could therefore not be delayed 
until designs for all the components of the 

works had been completed. In particular, 
the concept for the VIP Bridge was not 
finalised at the time when the main works 
were tendered. As a consequence, the VIP 
Bridge was designed and tendered as a 
separate package. Particular conditions in 
terms of availability of the site for works 
for different contractors were therefore 
included in the tender documents. The 
cladding of the VIP Bridge was also ten-
dered as a separate package within the 
VIP Bridge contract. Again, particular 
conditions had to be included to set dead-
lines for works to be completed by various 
contractors and subcontractors.

CONCLUSION
The successful cooperation between the 
client, consulting engineering joint ven-
ture, consultants and architect ensured 
that the construction of the road network 
and the bridges were completed in time 
for the 2010 World Cup event at the 
Meydan Racecourse. The project was a 
contribution to the ultimate success of the 
event and now forms an integral part of 
the Meydan landscape. 
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Photo Competition 
Winners

1   WINNER

Reflections

Photographer: Nicky Coetzee

2   FIRST RUNNER-UP

Primary Colours

Photographer: Margaret Collins

3   SECOND RUNNER-UP

Arch Triumph

Photographer: Mike van Heerden
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Gallery of Winners
1

2

3

4

P R O J E C T  A W A R D S :  W I N N E R S  A N D  F I N A L I S T S

S A I C E  –  M U R R A Y  &  R O B E R T S  S T E E L 
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5 6

1   Joint winner in the category 

Technical Excellence

Project: Port of Ngqura

From left: Neville Eve, Peter Viljoen,  

Pearl Kupe, Rudie Basson, Mervin Joseph
2   Joint winner in the category 

Technical Excellence

Project: Soccer City Stadium

From left: Neresh Pather, Pankaj Bhulla, 

Hans Koorn, Ali Naidu (SAICE President), 

Sarmashni Naidu, Shaun Ramsurap

3   Highly commended in the 

category Technical Excellence

Project: Gautrain Viaduct V5c

Johan Kotzé received the award 

on behalf of Aurecon
4   Highly commended in the 

category Technical Excellence

Project: Moses Mabhida Stadium

Smiling proudly: Siyanda Ngebulana

5   Highly commended in the 

category Technical Excellence

Project: King Shaka International Airport

From left: David Schoultz, Ernst Fourie
6   Special recognition in the 

category Technical Excellence

Project: Life beyond our rivers 

– Sedgefield case study

From left: Francis Gibbons, Rodney Nay, 

Hennie Erwee, Andrew Finn, Johnny Douglas
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7   Winner in the category 

Community-based Projects

Project: Ozwathini Water Supply Scheme

From left: Francis Gibbons,  

Dumisani Khoza, Bonga Ntuli
8   Winner in the category 

International Projects

Project: Cunene River Bridge, Xangongo, Angola

Johan Kotzé received the award on behalf of Aurecon
9   Winner of the SAICE Photo Competition

Nicky Coetzee
10   Special Award for Meritorious Service 

This award was made to Vittorio Beretta for his 

many years of service towards the professional 

registration of civil engineering practitioners 
11   Joint winner of the SAICE Magazine 

2009 Most Supportive Advertiser Award

Advertiser: Concrete Manufacturers 

Association (CMA)

Silvio Ferraris (CMA President)
12   Joint winner of the SAICE Magazine 

2009 Most Supportive Advertiser Award

Advertiser: TECHNoCAD

From left: Olaf Saether and Peter Webb
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Contact SAICE on telephone 011 805-5947/8

TOPIC CPD No Days Feb Mar Apr May June July Aug Sept Oct Nov Dec PRESENTER CONTACT

Business/General

Business Finances for Built 
Environment Professionals

SAICEfin08/00405/11 2 03 – 04 JHB
12 – 13 CT

26 – 27 PLZ 
28 – 29 BFN 08 – 09 DBN 13 – 14 CT 17 – 18 JHB Wolf Weidemann

Dawn Hermanus     
dhermanus@saice.org.za

Handling Projects in a 
Consulting Engineer's Practice

SAICEproj08/00404/11 2 22 – 23 JHB
09 – 10 CT

23 – 24 PLZ
25 – 26 BFN 05 – 06 DBN 10 – 11 CT 14 – 15 JHB Wolf Weidemann

Dawn Hermanus     
dhermanus@saice.org.za

Technical Report Writing SAICEbus09/00427/12 2 17 – 18 JHB
05 – 06 

DBN
16 – 17 CT 16 – 17 JHB 03 – 04 NLP Various

Dawn Hermanus     
dhermanus@saice.org.za

Railway & Harbour

Bridge Maintenance SAICErail09/00495/12 1 30 CT 20 JHB 15 BFN 12 PMB 21 JHB Ed Elton
Dawn Hermanus     

dhermanus@saice.org.za

Basics of Track Engineering SAICErail09/00496/12 2 31 CT
01 CT

21 – 22 JHB
16 – 17 BFN 13 – 14 PMB 22 – 23 JHB Ed Elton

Dawn Hermanus     
dhermanus@saice.org.za

Rail Transport
02 – 03 CT

23 – 24 JHB
18 – 19 BFN 15 – 16 PMB 24 – 25 JHB Ed Elton

Dawn Hermanus     
dhermanus@saice.org.za

Project Management 
Division

GCC 2 TBA TBA TBA TBA TBA Willie Claassen
Dawn Hermanus     

dhermanus@saice.org.za

Concrete

Reinforced Concrete Design 
to SANS 10100-1

SAICEstr09/00432/11 1 15 JHB 19 CT 02 JHB 20 ELS Greg Parrott
Dawn Hermanus     

dhermanus@saice.org.za

Structural

Structural Failures SAICEstr09/00596/10 1 29 JHB

09 CT
16 DBN 
23 ELS
30 PLZ

Tony Aimer
Dawn Hermanus     

dhermanus@saice.org.za

Structural Steel Design Code 
to SANS 10162: 1-2005

SAICEstr09/00513/12 1 16 JHB 20 CT 03 JHB 21 ELS Greg Parrott
Dawn Hermanus     

dhermanus@saice.org.za

Transportation

Practical Geometric Design SAICEtr07/00139/09 5 11 – 15 CT Tom McKune
Dawn Hermanus    

 dhermanus@saice.org.za

HDM-4 SAICEtr10/00718/13 04 – 06 DBN 28 – 30 CT Prof Alex Visser
Dawn Hermanus    

 dhermanus@saice.org.za

Water

Surge and Water Distribution 
Network Course

14  – 18 
NLP

18 – 21 JHB 20 – 24 CT 11 – 15 ELS 26 – 30 BFN 17 – 21 DBN
Prof Fanie van 

Vuuren
Dawn Hermanus    

 dhermanus@saice.org.za

 CT = Cape Town // BFN = Bloemfontein // DBN = Durban // ELS = East London // GRJ = George // JHB = Johannesburg // KIM = Kimberley // 	 MMA = Mmabatho // NLP = Nelspruit // PLK = Polokwane // PLZ = Port Elizabeth // PMB = Pietermaritzburg // RCB = Richards Bay // 
RUS = Rustenburg // SCD = Secunda // WHK = Windhoek

PLEASE NOTE THAT COURSE DATES ARE SUBJECT TO CHANGE

SAICE Training Calendar 2011
S A I C E  A N D  P R O F E S S I O N A L  N E W S
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dhermanus@saice.org.za

Transportation

Practical Geometric Design SAICEtr07/00139/09 5 11 – 15 CT Tom McKune
Dawn Hermanus    

 dhermanus@saice.org.za

HDM-4 SAICEtr10/00718/13 04 – 06 DBN 28 – 30 CT Prof Alex Visser
Dawn Hermanus    

 dhermanus@saice.org.za

Water

Surge and Water Distribution 
Network Course

14  – 18 
NLP

18 – 21 JHB 20 – 24 CT 11 – 15 ELS 26 – 30 BFN 17 – 21 DBN
Prof Fanie van 

Vuuren
Dawn Hermanus    

 dhermanus@saice.org.za

 CT = Cape Town // BFN = Bloemfontein // DBN = Durban // ELS = East London // GRJ = George // JHB = Johannesburg // KIM = Kimberley // 	 MMA = Mmabatho // NLP = Nelspruit // PLK = Polokwane // PLZ = Port Elizabeth // PMB = Pietermaritzburg // RCB = Richards Bay // 
RUS = Rustenburg // SCD = Secunda // WHK = Windhoek

PLEASE NOTE THAT COURSE DATES ARE SUBJECT TO CHANGE
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SAICE 2011 essay topics  
for professional registration
The current process of registration with 
the Engineering Council of South Africa 
(ECSA) was implemented in January 1998. 
The ECSA "Discipline-Specific Guidelines 
for Civil Engineering" of February 2003, 
Clause 6.5, indicates that two essays will 
have to be written by candidates:

The first essay will be on one of two NN

technical subjects set by the reviewers 
in the context of the training report and 
the interview.
The second essay will be on one of two NN

topics selected by the interviewers from 
a list published in advance by SAICE.

Guidance notes for the assessment of 
essays are set out in the Guidelines 
for Professional Registration of Civil 
Engineers, available from the Institution.

The topics for the second essay for 
2010 are listed below, and have been 
approved by the Professional Advisory 
Committee on Civil Engineering at ECSA:

1.	� Referring to your own experience dis-
cuss the way in which the resources 
required for either a design project 
or a construction contract should be 
organised and managed in order to 
ensure that technical objectives are 
met and that work is completed on 
time and within budget.

2.	� Discuss the most significant influ-
ences, attitudes and strategic issues 
relevant to the total project cycle.

3.	� In projects for developing countries 
emphasis is often placed on the need 
for transfer of technology. How can 
this best be achieved in practice?

4.	� Discuss the importance of en-
vironmental regulations on the 
design, documentation, and 
construction of civil engineering 

projects. Use your own experi-
ences to illustrate your argument. 

5.	� Although failures may be a disaster 
for the individuals concerned, many 
have led to advances in theory, 
design and construction methods. 
Discuss how failures should be dealt 
with so as to ensure the maximum 
benefit to society and the engi-
neering community.

6.	� Discuss the opportunities and threats 
inherent in industrial and infra-
structure projects which impact on 
local communities, and the role civil 
engineers can play in delivering value 
to society through their involvement 
in such projects. Use your own experi-
ence where appropriate.

7.	� Discuss the difference between 'Quality 
Control' and 'Quality Assurance'. 
Discuss the requirements for quality 
management by clients, designers and 
contractors, and their respective contri-
butions to the success of a project.

8.	� Describe how you have implemented 
health and safety legislation on the 
projects you have worked on, and 
detail what opportunities you think 
there are for improving health and 
safety performance.  

9.	� Discuss the principle of whole life 
asset management with specific 
respect to municipal infrastructure 
using a single service to illustrate your 
argument.

10.	� Risk is inherent in most civil en-
gineering work. Discuss the ways 
in which such risks can affect the 
employer and the contractor, and how 

they can influence the form of con-
tract and the contract price.

11.	� "The estimation of costs of schemes 
and their budgetary control is one of 
the key functions of the engineer". 
Discuss how engineers should be 
trained to fulfil this function in design 
and construction?

12.	�Identify the areas in which disagree-
ment between a Resident Engineer's 
staff and the Contractor's staff may 
develop. How can good relations 
be achieved between these parties? 
Illustrate where possible from your 
own experience.

13.	� Describe the authority of the Engineer 
to delegate decisions to the Engineer’s 
Representative under the General 
Conditions of Contract (GCC) 2010. 
In what circumstances could an 
Engineer vary the level of delegation 
during the construction period? 

14.	� Discuss how the application of ethics 
in civil engineering projects or con-
tracts should be regulated in order 
to ensure that the negative impact of 
corruption and similar practices are 
eliminated or at least minimised.

15.	� Discuss the role that the civil engi-
neering profession has to play with 
respect to poverty alleviation.

16.	  �Discuss the impact the Environmental 
Conservation Act has on the planning, 
design and construction of a civil engi-
neering project.

17.	� Discuss whether the civil engineer of 
the future should become more of a 
specialist or a generalist. 




