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- Moving Megacities
Cities are growing and urbanization is progressing steadily
throughout the world. More than 5.6 billion people will be
living in metropolitan areas and their surroundings by 2035.
Such growth brings with it higher building density and more
traffic, noise and air pollution. Smart public transport concepts
are therefore needed to meet the challenges of big cities and
link neighborhoods together efficiently and with almost zero
noise. With the Transport System Bögl, we have developed a

public transport system that is ready for the future. Thanks to
maglev technology, this system is quiet, flexible and reliable
while also saving space and lowering emissions. And with
variable routing, the Transport System Bögl can be integrated
into any urban landscape or existing traffic infrastructure.
From planning and the manufacturing of tracks and vehicles
to on-site assembly and system operation, we deliver an
efficient turnkey system that redefines the future of mobility.

Mobility of tomorrow
Due to increasing building density, city centers, suburbs,
exhibition grounds, industrial areas and airports are growing
closer together. The consequence: More people want to
travel reliably and flexibly in less space. There is an enormous
traffic density on the roads. Existing bus and tram systems
+ 25.1
are already failing to meet frequency
and%capacity needs in
many places. The Transport System
on advanced
1950Bögl relies
2050
maglev technology. Magnets are installed in the running

gear and keep the vehicle on a steel rail mounted on the track
using electromagnetic forces. For locomotion, a linear motor
is built into the running gear that can accelerate the Transport
System Bögl up to 150 km/h. A major advantage of maglev
+ 32.0 %
technology is the nearly silent propulsion and high relia1950
2050
+ 48.7 %
bility regardless of
weather conditions.
The running gear
of the Transport System Bögl lies protected in the track,
which
1950
means snow or ice, for example, does not impair movement.

51.7 %
89.0 %

63.9 %

+ 25.1 %
1950

+ 32.0 %

North America

1950

2050
1950

51.7 %
63.9 %

89.0 %

17.5 %

Europe

66.2 %

Asia

2050

+ 44.6 %

83.7 %
17.5 %

Europe

North America

83.7 %

+ 48.7 %

2050

2050

Asia

66.2 %

1950

2050

+ 44.6 %

+ 46.5 %
1950

+ 46.5 %
1950

1950

14.3 %

2050
14.3 %

2050

2050

58.9 %

Africa
41.3 %
Rural population

87.8 %41.3

Latin America

Urban population
Rural
population

%

87.8 %

Latin America

58.9 %

+ 9.6 %

Africa
1950

62.5 %

+ 9.6 %
1950

2050

2050

72.1 %

Oceania

62.5 %

72.1 %

Oceania

Source: United Nations, Department of Economic and Social
Affairs, Population Division (2018). World Urbanization Prospects:
The 2018 Re vision, Online Edition. population.un.org/wup/Download

Urban population

Source: United Nations, Department of Economic and Social
Affairs, Population Division (2018). World Urbanization Prospects:
The 2018 Re vision, Online Edition. population.un.org/wup/Download

6|

|7

Rethinking public transport
As a future-oriented maglev transportation system,
the Transport System Bögl is capable of fulfilling many
of the needs that metropolitan areas must deal with in
the future. It brings more than 30,000 people per hour
per direction to their destination at an investment
cost far below that of conventional subway systems.
With speeds of up to 150 km/h, the Transport System Bögl
is virtually noise free in urban areas and their surroundings
and can easily handle various passenger loads thanks to a
high cycle frequency of up to 80 seconds train headway.
The track length can range between one kilometer and
over 50 kilometers.

Advantages of the Transport System Bögl
■ Hardly any wear on the running gear and track line
■D
 riverless operation (GOA4) with high timetable flexibility for optimal capacity utilization
■ S ystem at ground level, in tunnels or elevated with up
to 10% gradeability and a horizontal radius of 45 m
■ Implementation as turnkey project: planning, production of track, vehicle and operational control system,
construction, operation
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- Vehicle
The mobility of the future is quiet, dynamic and simple. This is
also evident in public transport and the TSB. The vehicle car body
sits seamlessly on the running gear hidden inside the track and

transports passengers while floating over city streets in almost
complete silence. The clear design language of the exterior
is also reflected in the interior to ensure an ideal experience.

Design meets functionality
The exterior vehicle design of the Transport System Bögl
is designed for optimal standing area and aerodynamics.
The car body is made of lightweight aluminum.
The TSB deliberately stands out from the conventional
design language of trains, trams or buses. It enriches the
experience of silent floating through interior components
that appear to float and a novel lighting design.
Modern standing and seating areas combined with vibration-free transport ensure maximum comfort. The interior
spatial design sets new standards for this vehicle class.
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Key data for the entire system
■ Automatic driverless passenger transport system
with asynchronous short stator linear drive
■ Electromagnetic levitation system with combined
carrying and guiding function
■ Vehicle made up of two to six powered sections
■ Up to 127 persons per vehicle section
■ Vehicle dimensions: section length: 12 m, width: 2.85 m,
unloaded weight: 18 tons, payload: 9.5 tons
■ Cruising speed of up to 150 km/h
■ Acceleration: 1.0 m/s², delay: 1.0 m/s², G
 radeability: 10%
■ Minimum arc radius: 45 m; maximum cant: 8°
■ Side passenger entry, front and rear emergency exit
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Comfort redefined
The Transport System Bögl offers passengers standing
areas or comfortable seating areas depending on car
variant and furnishings. The interior design emphasizes
high comfort and efficient use of space.
This is aided by, among other things, lighting strips
whose color temperature adjusts to the available
daylight. A powerful and particularly quiet air conditioning system creates a pleasant atmosphere inside
the sections.

Details on interior design
■ Ergonomic standing areas
■ Between six and twelve seats per section
■ Powerful and silent air conditioning system
■ Floor covered with non-slip natural rubber
■ Monitors, passenger counting devices, cameras,
loudspeakers and emergency intercoms
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- Track
Transport systems of the future can be seamlessly integrated into existing mobility structures. Large cities have been
built with multi-lane roads aboveground and a slew of supply lines and subway tunnels underground. This presents a

challenge for urban infrastructure. The track of the Transport
System Bögl is specifically designed for this purpose
and is thus capable of seamlessly fitting into the urban
landscape of major cities.

Smart integration into urban landscape
The Transport System Bögl can be easily integrated into
new or existing infrastructure systems. The visually appealing
track route adapts to the respective urban environment
and eliminates the need for disruptive overhead lines. The track
may be at ground level, underground or elevated. Expensive
primary support structures are therefore unnecessary.
The guideway is industrially manufactured at our main
plant in Sengenthal in a standardized and efficient manner.
Worldwide transport is available using standard shipping
containers. The simple frame construction method of the
track allows for quick on-site installation. This not only
results in significantly lower construction times, but also
lower space requirements due to the narrow design of
the guideway. Since the weight of the TSB vehicle is evenly
distributed on the track due to maglev technology, the
track is very low and lightweight compared to wheel rails
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where the load is concentrated. Future public transport
projects can thus be implemented quickly and economically
while also conserving resources.

Advantages of the track
■ Industrial production of fully-equipped standard segments
■ Quick assembly of industrially manufactured track profiles
■ Narrow primary support structure (H 1.2 m / L 23.5 m) for
integration into cities and urban areas
■ Flexible use due to various routing options – elevated, at
ground level or in tunnels
■ Visually appealing track route for urban use without overhead lines
■ Short construction times; less annoyance for local residents
■ Optimum solution for distances ranging between one kilometer and over 50 kilometers
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A flexible way to connect people
The Transport System Bögl can be implemented in no
time. Thanks to variable routing with industrially manufactured subsegments, track routes are equally flexible,
customizable and cost-effective. The Transport System
Bögl can handle inclines of 10% and an arc radius of 45
meters at a cant of 8°.
Thanks to the elevated mounting system, the TSB can
be optimally integrated into the urban infrastructure.
Any free space available under the guideway can also be
used for alternative purposes. If the Transport System
Bögl is used to transport people to and from airports or
exhibition grounds, it can be elevated along the median
strip of existing traffic routes. The system can therefore
be adapted to the given infrastructure without the need
for additional space.
The built-in electronics are based on standard tram
technology and thus easy to maintain for experienced
operating personnel. The linear motor ensures reliable
transport in all weather conditions.
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- From a single source
Complex infrastructure projects are especially cost-effective if
most of the individual work steps can be carried out by a single
source. As the full-service provider of the Transport System
Bögl, we are able to implement all processes in a standardized
and coordinated manner: from planning and the industrial
manufacturing of guideways and vehicles to the application
of structural measures and implementation of our own opera-

tional control technology. We are an experienced construction
company which relies on sound expertise and long-standing
experience in infrastructure projects. Our engineers have
been working with maglev technology since 2010. Since then
we have thoroughly tested the Transport System Bögl with
over 125,000 individual trips and over 80,000 kilometers on
our test track at our headquarters in Sengenthal.

Premium quality production and assembly
The Transport System Bögl and its individual components,
track and vehicle, are produced and assembled in Sengenthal.
The concrete segments of the track are cast in flexible formworks and then ground with a precision of less than one millimeter using a CNC grinding machine. With the help of expert
personnel and state-of-the-art technology, the running gear
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and car bodies are assembled here to form the TSB. The magnet
unit – the heart of the vehicle – is also assembled during this
stage of production. A smart digital storage system ensures the
availability of individual parts for each individual production
step. The individual components are then loaded into standard
shipping containers and delivered for use around the world.
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Efficient operational control technology for automatic driving
The operational control system of the Transport System Bögl
includes components and functions for safeguarding, monitoring and controlling operation. It links the vehicle, guideway
switch, station and power supply subsystems to form a
complete system that is ready for operation and allows fully
automatic operation with short train headway times. All
subsystems can be completely controlled and monitored from
the control center. Core functions are the safety features,
which meet the highest safety integrity level (SIL4) for railway
standards, and a high-availability data transmission system.
The data transmission system includes a multi-redundant
fiber-optic network infrastructure on the track and a 2-channel
radio system covering the entire route. There is thus a continuous and redundant connection between the vehicle and
the control center. Each subsystem comes with a safety
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controler that can automatically establish a fail-safe state
in the event of a critical malfunction. The mobile vehicle
safety computer is equipped with a locating system, determines the position block-independently and computes
the braking distance with meter accuracy. The local safety
computer at the guideway switch reports the locked switch
position to the central computer. This eliminates the need
for signaling on the route itself. On a technological level,
this matches the highest ETCS Level 3 (European Train
Control System). Besides fully automatic operation the
automation system also enables energy-efficient driving.
When a vehicle brakes and feeds back its energy, the smart
automation system can start a vehicle at the same time
so that the braking energy is absorbed directly by the
starting vehicle.
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Max Bögl - Mobility of tomorrow
The metropolitan areas of the future are facing great challenges.
The solution requires innovative, sustainable and flexible mobility concepts. The Transport System Bögl can be integrated into
new or existing transport infrastructures in an extremely flexible
and almost silent manner. To do so we use maglev technology to

ensure a reliable and low-emission form of transportation.
As turnkey partners, we help city planners and mobility managers meet the challenges they face in passenger transport.
Together we can create cost-effective public transport routes
that will significantly shape the mobility of tomorrow.

Innovations are making history
Thanks to our own future-oriented innovations for the core issues
of our time, urbanization, mobility, renewable energies and
infrastructure, we at the Max Bögl Group are already implementing solutions for the megatrends of our globalized world.
Based on longstanding experience and expertise in high-precision
precast concrete construction, we have been able to establish
ourselves as an important leader in the development of innovative
products, technologies and construction methods.

With around 6,500 highly qualified employees at more than
35 locations worldwide and an annual turnover of over
1.7 billion euros, the Max Bögl Group is one of the largest
companies in the German construction industry. Ever since
its founding in 1929, the company has been known for its
innovative strength in research and technology – from
tailor-made custom solutions to complete and sustainable
construction engineering solutions.
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