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Navigating Cross

River Rail

Cross River Rail (CRR) is Queensland's largest public
transport infrastructure project and includes 10.2km
of new rail line from Dutton Park to Bowen Hills,
and 5.9kms of twin tunnels under the Brisbane

River and the CBD. The Queensland Government
has invested $5.4bn in the project which will deliver
four new underground stations at Boggo Road,
Woolloongabba, Albert Street and Roma Street and
two new stations at the RNA Showgrounds and
Dutton Park.

The projectis also responsible for the delivery of
significant accessibility rebuilds to six above-ground
stations from Salisbury to Fairfield on Brisbane's
Southside, construction of three new stations on the
Gold Coast, and the introduction to the wider South
East Queensland (SEQ) rail network of the European
Train Control System (ETCS).

The twin tunnels commenced at Woolloongabba
and headed north breaking through into station
caverns at Roma Street and the northern portal. Both
tunnels were constructed using TBMs manufactured
by Herrenknecht AG. Both machines were Double
Shield TBMs of 7.18m diameter. The tunnel drive
lengths were 4,098m and 4,083m respectively
with curves of minimum radius 415m. The tunnels
commenced in February 2021 and were completed to
breakthrough in December 2021.

As well as the TBMs, the project used six electrically
powered roadheaders for other excavation works
including the finely controlled excavation required
for shallow tunnel, cross passage, and station cavern
excavations.
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Supporting technology

Whilst the TBMs and roadheaders were doing the
heavy work of excavating the ground, they required
logistical back-up in the form of navigational tools,
segment lining control, lining ring sequencing and
data management hardware and software including
Segment Documentation systems.

All of these systems were provided throughout the
project by specialist navigation and site management
systems manufacturer VMT GmbH of Bruchsal,
Germany.

For the TBMs, VMT provided two TUnIS Double
Shield navigation systems. To many tunnelling
engineers, the navigation system for a Double
Shield TBM is seen as one of the most demanding
in tunnelling. Based on a total station, a target unit
installed within the TBM shield along with other
components determine the current advance position.
In addition to calculating and displaying the current
advance of all parts of the machine, in particular the
front and gripper shields, information is available
regarding the comparison of roll between the front
and gripper shields and the deviations to the designed
tunnel axis.

For optimisation of tunnel advance it is also
important to utilise the correct support ring
sequencing. For this purpose, VMT supplied two
of its TUnIS Ring Sequencing systems. This system
automatically calculates the optimum ring sequence
for tunnel drives that include segmental lining. The
optimum ring position is a critical part of tunnel
construction. Depending on the selected ring
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rotation, the following ring will have a specific

build direction that relates to the shield movement.
This avoids damage to the exterior of the concrete
segments. Based on the ring position of a previously
installed ring, TUnIS Ring Sequencing allows for
predictive ring sequencing, taking into account the
current TBM position. This means that by calculating
the optimum ring orientation in advance it can be
ensured that the ring sits as centrically as possible in
the tailskin of the TBM, preventing serious damage to
tailskin and liner segments. The system also ensures
that the thrust cylinders are evenly extended and
that there is no excessive strain on and/or resulting
damage to the segments.

By calculating several rings in advance expensive
incorrect deliveries can be avoided, especially in case
of complex ring designs with different ring types. As
ring orientation is already calculated in advance, the
ring can be constructed without loss of tunnelling
time.

With so much information to handle it was also
vital that data was available as required to maintain
the safety and accuracy of the tunnels. This was
achieved with the use of the VMT-supplied TUnIS
Office system, one for each TBM. TUnNIS Navigation
Office provides real-time navigation and ring data
from one or more TBMs, such that the navigation
system may be directly monitored from the site
office. This allows the user to immediately analyse
and document current and historical data.

For navigation of the roadheader VMT supplied
six TUnIS Navigation Roadheader systems. This
system was developed specifically for Roadheaders
and provides exact measurement accuracy, top
performance and high efficiency in conventional
tunnelling for Roadheader excavation (for example
NATM) and specific excavations as in Brisbane
thereby maximising the advance performance. The
system combines robust hardware and modern
analysis software. TUnIS Navigation Roadheader

is a high-performance navigation system for
roadheaders that supplies reliable data to the
operator for precise control of the cutterhead. A
Total Station based navigation system determines
the exact position of the machine as well as the
cutterhead and provides all relevant information in
visual and numeric form in the control cabin for the
operator.

Working in association with the roadheaders,
VMT also provided a TUnIS Office CT system.
TUnIS Office CT is used to create all relevant data
such as alignments, profile band and bolt patterns
and secondly to manage all tunnel areas with this
specific data. In addition, data is transferred from
the machines (Roadheader and Rockbolter) to the
TUnIS Navigation Office PC, for example to analyse
excavation and production data. Furthermore, a
number of reports can be generated and exported
by the system.

VMT also provided a VDMS.process Data
management system for the project, which offers
location-independent, web-based, digital analysis
tools for jobsite and project management, together
with worldwide insight into the cockpit monitors
of the machine operators. This includes a wide
range of automated analysis functions as well as
clear visualisations and reporting of data relevant to
tunnelling operations.

Site segment handling

The handling and control of liner segments on site is
always a vital part of the tunnel construction process.
For the CRR project VMT provided two systems: SDS
Onsite and SDS Production (SDS stands for Segment
Documentation System).

The SDS.Production system was installed and
utilised at the manufacturing site whilst the SDs.
Onsite was used for management of the segments
from arrival at the construction site through to
installation. A Blackbox storage systems was also



provided along with a quarantine area.

The SDS.Onsite systems went live in January
2021 and is expected to operate until the end of
the first quarter of 2022. This system is designed to
register segment data from the tunnel installation,
cross referencing with an interface to the segment
production site.

Challenges

Despite Covid restrictions, VMT was able to run a
smooth commissioning operation through VMT's
Australia-based engineers and colleagues from VMT
headquarters in Germany that provided online support
if necessary. The SDS system was set-up largely
using remote access. With excellent preparation on
site, it was possible to set up all IT devices, so that
VMT had a good base for several training sessions
using Teams and other online platforms. In addition
to the live training, VMT delivered excellent training
documentation (including presentations and live
videos) to the customer to ensure a smooth process
for the entire project duration.

As well as these set-up challenges, there was also
a TBM survey required on site after the TBMs were
assembled.

As for using the VDMS system, given the Double
shield TBMs on site, a development was required for a
feature in the shift module to meet the working needs
of the jobsite.

Commenting on the project for VMT, Team Leader,
Manuel Klisch and Senior Project Engineer, Gerlinde

Grom said: "Having had excellent collaboration on

Product News

previous projects we were in a good position for

this one. We had several VMT products across the

site and were able to establish ongoing cooperation
with the same persons and companies throughout.
This was also a big project for us to get right as it is a
major project for Australia which was constantly being
reported on national TV. 5o, we had to get this one

right, and we did!" @

Location
Project requirement

Technique

VMT Systems utilised

Project Name or Designation/Timescale

Diameter/Length/Bend Radius

Cross River Rail line
Brisbane, Australia
Twin Tube Rail lines

Large Diameter Tunnelling
plus Roadhead-er
excavation

Diameter 7.18m Tunnels:
4098m and 4,083m Curve
Radius: 415m minimum

2 x TUnIS Double Shield

2 X TUnlS Ring Sequencing
2 x TUnIS Office

6 x TUnIS Roadheader

1 x TUnIS Office CT

1 x VDMS.process (Data
management)

SDS Onsite

SDS Production
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