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Strabag AG builds sustainable tunnel
systems with individually designed machines

As a European technology group for construction services,
Strabag AG implements complex construction projects
that go far beyond classic road construction. Strabag SE,
to which the German Strabag AG belongs, can look back
on more than 90 years of tradition as one of the market
leaders in traffic route construction. The portfolio includes
all areas of the construction industry and covers the entire
construction value chain. Strabag AG is represented in
around 30 countries worldwide and has been active in the
fields of building construction, civil engineering, tunnel-
ing and specialist foundation engineering in the UK since
March 2011. The company continues to drive its business
development activities, particularly in the area of tunneling
and infrastructure developments.

For the realization of projects in tunnel construction, Stra-
bag relies on individually designed machines from Progress
Maschinen & Automation, a Progress Group company. For the
project in North Yorkshire, Strabag built a precast plant on the
construction site and ordered, among other things, an M-Sys-
tem BlueMesh mesh welding plant with mesh rolls, a Tunnel
Master ladder welding machine and an EBA'S 16 automatic
stirrup bender.

Project of superlatives

In the north-east of England, in the middle of the North York
Moors National Park, a 37 km-long transport tunnel system is
being created. The Strabag North Yorkshire Polyhalite Project
is part of the Woodsmith Project, which is owned by Anglo
American, one of the world’s largest mining companies. This

Left to right: Craig Sewell, Site Manager; Ernst Gschnitzer,
Project Director; Kurt Usel, Expert and Developer and Project
Manager Automation; Edgar Schémig, Company Section
Manager Tunnel Construction Strabag, Giacomo Vollaro,
Project Manager Segment Production

is to extract minerals from the world's largest polyhalite de-
posit, a mineral used in the production of fertilizer. Of the
2.66 billion tons of polyhalite deposits suspected for the site,
280 million tons are located within 5 km of the proposed
mine. This represents only seven per cent of the project’s
stated resource area.

Production hall of the Strabag North Yorkshire
Polyhalite project with the Progress machines
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= Complete reinforcement solution
= High degree of automation
= Consistently high quality

= Mobile use worldwide
With the mesh welding plant M-System

and the ladder welding machine Tunnel

Master we offer customized solutions
for the efficient manufacture of mesh and

ladder-shaped mesh.
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The Tunnel Master uses computerised welding control to
produce curved tunnel segments.

The rapidly increasing and urbanizing world population con-
tinuously requires more fertilizer for efficient food production.
Polyhalites are a sustainable solution for this. It is extracted
from a depth of 1.5 km through mine shafts and transported
underground by the MTS (Mineral Transport System) to the
processing hall in Teesside for processing. After processing,
the product is driven to the port and mainly exported over-
seas.

Strabag was able to secure the contract for the planning and
execution of the 37 km-long tunnel including the transport
system.

Major challenges at peak times

The biggest challenges in tunnel construction are the safety
precautions and the evacuation strategy. High safety stan-
dards, a tight schedule, historic funding issues and contrac-
tual changes have added challenges to the project over time.
The close cooperation with the client’s team on site made it
possible to achieve the best possible results.

For more sustainability

From the design phase onwards, the project focused on
sustainable, environmentally friendly construction methods.
The MTS itself is an environmentally friendly measure for the
mine without the use of roads or other surface transport. The
precast plant that was built close to the site also fits into this
concept. The sustainable procurement policy guides the ap-
proach to the supply of raw materials. It was decided early on
to source sand and aggregates from local quarries, and the
transport routes were specifically chosen so as not to disturb
the tranquility of the national park. The modern diesel-elec-
tric hybrid tunnel locomotives use kinetic energy recovery to

m CPI - Concrete Plant International - 3| 2021

M-System BlueMesh for the production of customised
reinforcing steel meshes.

make maximum use of the steep profile and length of the
tunnel, radically reducing emissions and minimizing ventila-
tion requirements.

Efficient production of lining segments

Alining segment is a component of the outer shell of a mine
shaft or tunnel. At the Redcar site, a town in the county of
North Yorkshire in England, the tunnel construction elements
are produced in a field factory, thus avoiding long transport
routes. The entire production line was designed for a tunnel
boring machine feed rate of 20 m per day. The expected
productivity was achieved by using local workers, many of
whom had no experience in lining segment production. After

With the device for rolling the meshes, reinforcement
meshes can be bent upwards as well as downwards.
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For 25 years leading in magnetic formwork technology for precast concrete production.
In the development and production of intelligent magnetic formwork components and complex
formwork solutions we set global standards.

With our know-how from intensive development work in close cooperation with our customers
worldwide, RATEC has the right answer to every conceivable shuttering situation. Our solutions are
not only technically well-engineered, but they also take into account economic feasibility, efficiency
and process optimisation.

Benefit from our experience, flexibility and creativity - MEET THE BETTER IDEAS!

RATEC LLC
6003 126th Ave. North | Clearwater, FL 33760

Phone +1-727-363-7732 RA1-EC
Toll free +1-877-337-2832

infous@ratec.org | www.ratec.org MEET THE BETTER IDEAS
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The prefabricated ladders are welded together with the reinforcement meshes by the welding robots
(visible in the background) to form the finished cage for tunnel elements.

a learning curve of only about 3 months, the workers were
trained. Despite a higher than expected rate of more than 17
rings per day or 26 m of tunnel, the lining segment produc-
tion was exceeded by the daily TBM excavation rates of up to
52.65 m. Innovations in lining segment production were also
the use of robot assistants and automated welding for cage
production.

Many years of experience
in challenging tunnel projects

For the joint tunneling projects, Progress Maschinen & Auto-
mation has worked out individual solutions with Strabag, en-
suring high quality and functionality of the end products. For
this purpose, a special mesh welding plant from the model
series M-System BlueMesh was designed with a device for
rolling the mesh. This flexible production plant can weld re-
inforcing steel meshes from the coil according to individual
specifications and thereby fulfil the requirements very well.
The required production data is taken from the structural en-
gineer's software using a bending list, processed accordingly
and transferred to the machine. This means that the correct
lengths and spacing of the bars can be precisely prefabri-
cated.

The Tunnel Master ladder welding machine from Progress is
used for the production of straight and bent ladders from
the coil. The robust and low-maintenance welding machine
is designed for fast and cost-saving production of reinforce-
ments for tunnel segments. The Tunnel Master processes up
to four longitudinal wires and arranges them, along with the
cross wires, with the help of a continuously adjustable grid.
Thus, this plant enables the fast, technically sophisticated,
and cost-saving production of straight and curved ladders
from the coil for tunnel segments and similar precast con-
crete elements.

In combination with the fully automatic stirrup bender,
Progress offers a complete solution for the production of
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reinforcements for tunnel segments. The automatic stirrup
bender belongs to the EBA S-line and covers the perfor-
mance segments in the wire diameter range 6 to 16 mm. The
EBA S automatic stirrup benders are easy to operate and,
thanks to the integrated high-quality control, very high out-
puts and accuracy are achieved. Particularly high flexibility as
well as low costs for operation, maintenance, and wear parts
characterize this latest generation of machines.

Total solution for reinforcements
in tunnel construction

The prefabricated ladders, meshes and stirrups are welded
together fully automatically by special robots to form the fin-
ished reinforcement cage. The complete reinforcement for
the tunnel construction project in North Yorkshire is thus pre-
fabricated automatically and quickly with the Progress ma-
chines.

"The cooperation with Progress to develop the equipment
for this special application was excellent,” says Kurt Usel,
expert, developer and project manager for automation at
Strabag AG, adding: "Especially for such prototype develop-
ments for an ongoing construction site operation with few

Strabag AG’s S-1175 tunnel boring machine.
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Temporary storage of the lining segments - the concreted
prefabricated elements for the outer shell of the tunnel

testing possibilities, intensive teamwork is necessary. This
cooperation has led to success and we have been produc-
ing the parts needed for robotic welding with the required
quality and quantity since autumn 2020.”

Progress’ overall plant conceptis in line with Strabag's objec-
tive and paves the way for the plant to manufacture quality
products with few variables in the production processes and
to remain competitive in the long term. The continuing trend
towards more automation is also recognizable in the process-
ing of reinforcing steel. Construction companies can work
with Progress to take advantage of automated processes to
increase efficiency. u

PROGRESS GROUP sponsored the free
download possibility of the pdf of this arti-
cle for all readers of CPI. Please check the

website www.cpi-worldwide.com/channels/
progress-group or scan the QR code with
your smartphone to get direct access to this
website.

FURTHER INFORMATION

STRABAG

TEAMS WORK.

Strabag AG - UK Branch
Wilton Site, Gate No 3, TS10 4RG Redcar, United Kingdom
uk.info@strabag.com, www.strabag.com
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Sleeper production

PAUL supplies

¢ Prestressing installations incl.
planning work

¢ Anchor grips

¢ Prestressing machinery
(single-/multi-stressing jacks)

e Strand pushing and cutting equipment

¢ Automatic prestressing machines for
railway sleepers

¢ Prestressing equipment for bridge
construction
(prestressing cables and stay cables)

The experts in
Prestressed Concrete Technology.

stressing.paul.eu

Paul at YouTube

Max-Paul-Str. 1

88525 Durmentingen
Germany

@ +49(0)7371/500-0
+49(0)7371/500-111
stressing-channel.paul.eu D4 stressing@paul.eu



