MACCAFERRI

CASE HISTORY

Ref: INT/CH/TLOO7-AUS - Rev:01, March 11

ADELAIDE DESALINATION PLANT TUNNELS
LONSDALE, SOUTH AUSTRALIA

TUNNELS

Product: Wirand® FF3 Structural Steel fibres

Problem

The availability of drinking water, especially in times of
drought, is a significant problem for many countries. As part
of plans to secure this supply, the South Australian
Government and SA Water are constructing a seawater
desalination plant at Lonsdale. The project is capable of
meeting half of Adelaide’s annual water supply of 100 billion
litres of water per year.

The seawater environment is highly corrosive, requiring high
performance transfer tunnels to be constructed.

Solution

Maccaferri was approached by the Adelaide Aqua D&C's
designers SMEC—-Hatch in the design phase for the tunnel
segments. Intake and outfall tunnels were constructed using

Intake tunnel: 2.8m dia, 1.0km length. The introduction
of 20% sulphuric acid to reduce the pH and 5%
sodium hypochlorite, into the saline water before
entering the main plant for processing, reduce
biofouling within the tunnel and plant.

Outfall tunnel: 2.8m dia, 1.2km length. Reject saline
concentrate leaving the plant.

The chemical exposure conditions demanded that the
concrete has very high strength with very low permeability to
meet the 100 year design life requirements.

very brittle. However, the design required the concrete to
have a very high residual flexural strength. A reinforcement
solution was required that offered the strength and ductility
needed for this critical element of infrastructure.

Three months of intensive and rigorous testing proved the
performance of Wirand® FF3 steel fibres and they were
consequently selected for the project.

Wirand® steel fibres were successful due to a combination of
unique characteristics, including the “openness” of the
hooked ends as well as their length, which is shorter than all
other fibres in the Australian market. Laboratory tests prove
that the combination of properties of Wirand® FF3 produce
better performance and easier finishing of the concrete
elements or surface.
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Wirand® FF3 steel fibres, have the advantage of providing
more fibres per kilo (5,600/kg) within the concrete mix,
directly influencing the overall residual flexural strength and
ductility required for this project. Unlike macro-synthetic
fibres, Wirand® Steel fibres offer high strength at low strain,
and do not creep when loaded. Consequently, Wirand® steel
fibres can be used for structural reinforcement of concrete.
Also, the aggressive nature of the effluents within the pipes
required the reassurance of steel, not synthetic fibres.

The concrete ductility provided by the steel fibres ensured the
pre-cast segments were more able to resist damage during
transportation from the Bendigo manufacturing facility to
Adelaide. Furthermore, because steel fibres provide
reinforcement right up to the edges of the segment, they can
withstand the extreme focussed forces of the TBM jacks,
pushing on the segments, during installation.

Maccaferri's Wirand®
Reduced traditional steel reinforcement required
Faster precasting cycle times due to earlier de-moulding

Reduced rejected segments through damage during
transportation/installation

Maccaferri worked alongside the premix concrete supplier
and the precast manufacturer to optimise the batching
process within the concrete plant thereby reducing the
amount of labour required. Maccaferri's unique dosing
equipment was also installed to ensure accuracy. This
system was integrated into the batch computer to allow the
concrete plant to record all batches for QA purposes.

Project Details:

Tunnel length: 1km intake tunnel, 1.2km outfall tunnel
Internal diameter: 2.80m

Lining thickness: 200mm

Ring set-up: 6 trapezoidal segments

Segment slenderness: 7.9

Ring length: 1.20m

Erector points: 0 (vacuum lift)

Grout holes: 1 central

TBM type: Slurry

Concrete Class @ 28d: 50MPa (Intake), 70MPa (Outfall)
Wirand FF3 SFRC: 35kg/m3 (Intake), 45kg/m3 (Outfall)

View of TBM during construction

Completed construction awaiting commissioning
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