Deep shaft
construction experts

Rob Carr has specialist capability
to safely undertake deep shaft
construction in all ground conditions.

With in-house design and construct capability, Rob Carr
provides total solutions for clients requiring any type

of shaft construction. We can prepare detailed design
drawings for conventional shafts and underpinned or in-situ
caissons, obtain RPEQ certification of the design, provide all
equipment and ultimately self-perform the construction. In
particular, we have successfully constructed multiple shafts
of varying depths and diameters utilising caisson sinking or
underpinning techniques.

Sinking Technique

Rob Carr has a solid track record in design and construction for
both precast and in-situ concrete caissons in extremely difficult
ground conditions using our sinking technique. This technique
is most effective when used in wet, non self-supporting soils
such as silt, sand and clay and enables us to achieve significant
depths. We have successfully constructed caissons up to 12m
in diameter and 20m in depth, with the capability to achieve
more extensive depths where required. The technique involves
constructing a specially designed cutting toe at surface level.
Once done, excavation commences within the walls of the
cutting toe. Upon completion, the next section of the caisson is
constructed at surface level immediately on top of the cutting

toe with excavation continuing from surface level inside the
walls of the cutting toe and new caisson section, allowing the
new structure to progressively sink. The cutting toe assists
the caisson section to cut through the soil as it sinks into the
ground.

The process is repeated until the desired depth is achieved.
At this point, the caisson shaft is sealed by pouring a concrete
plug at the base, locking the caisson toe and walls with the
plug. This technique minimises dewatering as the caisson

is excavated wet whilst work continues at surface level and

is commonly used for the construction of access shafts,
permanent structures for storage or wet wells for

pump stations.

Underpinning Technique

Rob Carr has constructed multiple caissons using
underpinned precast segments up to 9m in diameter and
26m in depth. Underpinning is most effective for shafts in
self-supporting soils such as stiff clays and rock and is a safe
proven method for extreme depths. We utilise this technique
on our urban sites where construction is confined to a small
footprint. It involves constructing a circular concrete anchor
at surface level, which is used to support the segment rings
below.

Once completed, excavation continues inside the anchor
at 1m intervals. Individual segments are interlocked until a
full ring is completed with grout to lock in the completed
segment ring with the surrounding ground. New segments
are then underpinned directly to the previously completed
segment ring until another full ring is formed. The process
continues until the targeted depth is achieved and a plug is
poured to seal the caisson.
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CBD Sewer Augmentation Stage 2A
Client: Greater Western Water

Works completed: Due to growing demand, the CBD
Sewer Augmentation is a four-stage project that will enable
Greater Western Water to provide the Melbourne CBD with
a second sewer outlet. The second stage, comprised the
augmentation of the new outlet sewer along Lonsdale St in
Melbourne’s CBD. The 900m long tunnel between Spencer
St and Elizabeth St was installed using slurry pressure
balanced microtunnelling to install a OD1499mm GRP
pipeline over two drives 350m and 550m long respectively,
all from a deep caisson shaft constructed using pre caisson
segments via the underpinning method. The 23m deep shaft
was constructed in a very confined environment subjected to
heavy CBD traffic at the intersection of William St and King
St. The choice of shaft and the ability to provide a safe and
structurally sound working environment within a confined
footprint proved an excellent solution.

Green Square Stormwater Drain
Client: Drying Green Alliance

Works completed: To address the challenge of working in
a high water table and contaminated environment as well as
facilitating 4km of trenchless pipeline installation, Rob Carr
self-performed and built five in-situ concrete caissons via
the sinking technique up to 12m in diameter and 10m deep.
The caissons provided the perfect platform for tunnelling
operations providing a dry and structurally sound working
environment not to mention the requisite working room for
tunnelling operations and building the permanent complex
civil structures within them. Another major achievement was
the development of the caisson knife gate structure where
the knife gate arrangement minimised wet sand and soil
entering the caisson during the TBM set-up and launch and
also eliminated significant safety hazards. The structure was
a key element in enabling multiple successful launches into
wet sandy conditions and is now part of standard practice.

Gold Coast QLD

Alphington Sewer Project
Client: Lendlease Engineering

Works completed: Rob Carr was engaged to

construct approximately 1km of pipeline by microtunnelling.
To facilitate the TBM launch and reception as well as
construct complex concrete maintenance structures up

to 5m diameter and undertake detailed connections to
existing assets, we constructed access shafts up to 16m
deep and 9m in diameter. Varying methodologies were used
to construct the access shafts with consideration given to
ground type, strength and location within the environmentally
sensitive park zone. Traditional methods were used for

the shallower shafts while underpinned caissons were the
preferred choice for the deep shafts in confined locations
with environmental constraints. The use of the underpinning
methodology also accommodated the site’s variable ground
conditions—ultimately ensuring the safe, structurally sound
completion of this section in line with the client’s program.

Pimpama Coomera WMPI
Client: Abigroup Contractors

Works completed: The Pimpama Coomera Waterfuture
Master Plan Initiative (PCWMPI) aimed to secure a
sustainable water future for residents of the 7,000 hectare
Pimpama Coomera region by using multiple sources of
water in all new homes approved after August 2005. As a
specialist sub-contractor to Abigroup, Rob Carr constructed
790m of DN1200 and 820m of DN1400 gravity sewer at
grades as low as 1:900. A key part of Rob Carr’s challenge
was to construct a 26m deep shaft, which had two DN1200
tunnels leading into it. Using precast underpinned concrete
segments, we were able to successfully construct the deep
caisson and concrete structures in difficult ground conditions
including rock up to 200MPa UCS.

With our extensive in-house capabilities, we
are able provide value for money solutions for
clients requiring any type of shaft construction.

For more information please visit robcarr.com.au




