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Title

Support beam for a track guided high speed vehicle

Technical Field

The present invention concerns a support beam for a track guided high

speed vehicle, especially a magnetically levitated railroad, wherein the support

beam is supported at intervals on piers and on the outer side of said beam,

functional elements are placed for the guidance of a vehicle.

Background Art

DE 41 15 935 C2 has made known a travel-way construction for

magnetically levitated railroads in which fittings for the guidance of a vehicle

are placed on a beam and directed toward the inside. The beam itself is U-

shaped when seen in cross-section. The beam is supported on piers, whereby

for the better acceptance of the beam, holders are provided in which the said

beams lie. The holders extend themselves around the U-shaped cross-section

on the outside and thus stabilize the beam. The holders themselves are in turn

supported by bearing surfaces on the piers. The disadvantage of such a travel-

way is that the beam exhibits a relatively great degree of elasticity due to the

open beam construction. The equipment must be exactly aligned with each

other in order to guide a vehicle, however with this design of the travel-way, the

required satisfactory stabilization of the beam and positioning of the equipment

components is only possible with the aid of the holder.

DE 38 25 508 C1 discloses a travel-way which is comprised of a hollow,

essentially T-shaped beam. Provided on the outer sides of the upper flanges of

the beam are functional elements for the guidance of a magnetically levitated

vehicle. The beam itself is again supported on individual piers, whereby the

piers possess holders, which grip the bases of the beam. The disadvantage of

a beam of this type is that although the design permits far more precise

positioning of the functional elements to one another than a travel-way

constructed according to DE 41 15 935, this beam still shows a poor torsion

rigidity. This disadvantage is particularly experienced during extreme high

speeds of a vehicle, such as in excess of 500 km/h where a rough ride of a

vehicle results.

It is a disadvantage in the prior art that especially during the high speeds

of modern magnetically levitated vehicles, the flow resistance of the beams and
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their supporting means prevent a smooth run of a vehicle. This is especially the
result of the holders of the beams or the piers on which the beams are

supported, as they cause periodic buffets on a vehicle when the pressurized air

encounters their resistance.

Any discussion of documents, acts, materials, devices, articles or the like

which has been included in the present specification is solely for the purpose of

providing a context for the present invention. It is not to be taken as an

admission that any or all of these matters form part of the prior art base or were

common general knowledge in the field relevant to the present invention as it

existed before the priority date of each claim of this application.

Throughout this specification the word "comprise", or variations such as
"comprises" or "comprising", will be understood to imply the inclusion of a
stated element, integer or step, or group of elements, integers or steps, but not
the exclusion of any other element, integer or step, or group of elements,

integers or steps.

Disclosure of the Invention

The invention is a support beam for a track guided high speed vehicle,

including a magnetically levitated vehicle, wherein the support beam, having an

upper flange and a lower flange, is supported at spatial intervals on piers, and
on the outside of the upper flange functional elements for the guidance of a
vehicle are provided characterized in that the outer surface of the support beam

is designed to aid airflow in the longitudinal direction of the support beam, and
essentially no cross-sectional alterations of the support beam are provided, and
the shape of the support beam predominantly covers the piers relative to the
vehicle as a result of the lower flange which covers or shields the pier in a

manner that aids airflow.

The invention is advantageous for providing means for an appropriate

adaptation of the support beam to high speed magnetically levitated railroads to
create a smooth and comfortable ride for these vehicles. This is achieved by
the support beam as the air pushed by the vehicle can uniformly escape.

Furthermore, the invented design of the support beam also allows a

uniform run of the vehicle to be created. As a result of the fact that the cross-

section of the support beam predominantly remains unchanged, no repeated

flow impacts. act against the vehicle. A uniform airflow is also aided through the
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shape of the support beam which predominantly covers the piers relative to the

vehicle so that the support of the support beam does not interfere with the

escape of the pressurized air caused by the vehicle. This also contributes to a

uniform run of the vehicle.

It is particularly of advantage, if the support beam is designed so that it

possesses a lower flange which covers the piers or shields them in a favorable

manner in respect to vehicle slipstream. As a result of this shaping of the basic

form of the support beam, the airflow surrounding one pier immediately passes

by without impingement. In addition, or alternatively, it can be advantageous if

the beam is equipped with a clamp essentially covering the pier, the clamp is

also shaped or located to aid the airflow.
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It is of advantage, if the support beam has at least one opening for the
inspection of its hollow space. In this way, the accessibility and the monitoring
of the reliability of the support beam will be easier during the regularly
scheduled inspections which are carried out. Furthermore, personnel can enter
through the opening into the interior of the support beam to lay and maintain
supply lines and/or communication lines which are dependent on or
independent of the vehicle operation. The use of the hollow space of the
support beam in this manner is a very economical method of laying such lines.
Also, lines which have nothing to do with the operation of the vehicle can be
laid along the constructed stretch of magnetically levitated railroad thereby
taking advantage of a very economical method of laying lines.

The method also avoids the need for separate beams that could be
installed, for example for communication lines or communication lines that must
be laid separately underground.

Advantageously, the support beam includes clearance space that aids
airflow and is used for the reception of the guide elements which the functional
units of the vehicle occupy. This clearance space is designed to follow the
support beam in the flange area without essentially changing the cross-section
of the support beam. In this way, the air flow created by the vehicle is positively
influenced. Moreover, essentially an I-support beam is created which
possesses particularly high stability, torsion resistance and load capacity.

The placement of the support beam on the piers is advantageously done
in such a manner, that the bearing elements are placed on the lower flange of
the beam. In this arrangement, the bearing elements and the piers are covered
by means of the outwardly extending lower flange which extends over the piers.
Airflow impacts are avoided by this arrangement.

A particularly advantageous mode of construction of the support beams
is found in making the support beam out of concrete, in particular out of precast
concrete components. By this means, a very precise and error-free
manufacture of the support beam can be carried out in a fabrication plant. In
this way, a dependency on weather conditions during the manufacture of the
support beam is avoided, for example in situations such as site manufacturing.

In order to achieve a particularly high degree of stability of the support
beam, it is of advantage if the lower flange is broader than the upper flange.
For the rigidity of the support beam, it is of advantage if it has at least one
bulkhead or haunch.
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It is a further advantage that the cross-sectional shape of the support
beam can be made to smaller measurements while still maintaining the same
structural rigidity. If haunches are placed in the support beam, then above the
increased rigidity, a possible simple anchorage for tensioning members is also

created.
Where curving is concerned, the beam advantageously forms a spatial

curve, in that the support beam is supported about a rotation of its longitudinal
axis, and by means of lengthening and/or shortening of cantilever arm of the
support beam, a radius is formed.

A further possibility for making the curve would be to construct the upper
flange of the support beam in a rotation about its longitudinal axis and by
lengthening and/or shortening a cantilever arm of the support beam, a radius is

formed.
A spatial curve of the support beam can also be constructed where in the

longitudinal axis of the support beam fastening clamps of the functional
elements are offset vertically by lengthening and/or shortening the fastening
clamps so as to form a radius.

Adjustment of the curved areas of the support beam can be carried out
substantially quicker, more economically and more exactly if the support beam
components in the curved area are shorter than the components in straight
lines as they will require less individual adjustment than the straight-line
components which have fewer supports. As a result, the shorter beams can,
while maintaining their rigidity, consume less material, be built less high than
the straight components which have a greater distance between supports.

If the hollow space of the support beam is open at the bottom defined by
the two parts of the lower flanges, then a less heavy and more economical
support beam is made, which can still fulfil the requirements in regards to
structural rigidity.

If the hollow space possesses bulkheads, then the support beam is
additionally stiffened.

Brief Description of the Drawingqs

Further advantages are to be acquired from the embodiments depicted in
the following drawings in which:

Fig. 1 a cross-section of a support beam,
Fig. 2 a cross-section of a canted support beam,



Fig. 3 another cross-section of a support beam,
Fig. 4 a cross-section of a support beam for a curved section,

Fig. 5 a further cross-section of a support beam for a curved section,
Fig. 6 a perspective view of a support beam, and
Fig. 7 a perspective view of a further support beam.

Best Mode for Carryingq Out the Invention

In Fig. 1 a cross-section of a support beam 1 is presented. The support
beam 1 is made from a prefabricated concrete component and has an upper
flange 2 and a lower flange 3. The upper flange and lower flanges 2 and 3 are
bound together by means of webs 4 and so form a hollow space 5. For entry of
inspection personnel or for the laying of lines in the hollow space 5, an opening

is provided. One opening 10 per support beam usually suffices, but
preferably a plurality of openings 10 is favorable for simple accessibility to the
hollow space 5. If a large number of openings 10 are provided, then this can
lead to a clear reduction in the use of concrete and thus also lead to a more
favorable manufacturing cost for the support beam 1.

The webs 4, in relation to the upper flange 2 and the lower flange 3, are
placed to make a trapezoidal cross-section. This arrangement brings about an
improved support for the support beam 1 as well as improving its stiffness in
comparison with the prior art. The support beam, by means of this formation, is
extremely torsion resistant which provides a reliable and disturbance free
operation of a vehicle.

Between the upper flange 2 and the lower flange 3 a clearance space 6
is allowed in which the guide components of the magnetically levitated vehicle
are located. The functional elements 7 serve to guide the vehicle and are
located on both sides of the upper flange. The functional elements 7 are
engaged by a vehicle by locating the under part of a vehicle in the area of the
stator in the clearance space 6. As a result the support beams 1 non-changing
cross-section which is not disturbed by holders or bearing means, operation of
a vehicle having favorable airflow and no repetitive impacts is made possible.

The support beam 1 in the present embodiment, is placed on bearing
legs 8 which are on the piers 9. In this arrangement, the piers 9 are in the area
of the airflow-relevant zone are completely covered by the lower flange 3 of the
support beam 1 and thus generate no disturbance of the pressurized air from
the passage of a vehicle.



The invented shaping of the support beam 1 provides, besides the above

mentioned advantages, a particularly high transverse structural rigidity and thus
assures a comfortable and reliable operation of a vehicle. Especially
because of the layout, in which the lower flange 3 is constructed broader than
the upper flange 2, particularly good stability of the support beam 1 is assured.

The consumption of material for the invented support beam 1, which is high in
comparison to prior art, is compensated for by.the increased favorable airflow

characteristics and the energy saved during the operation of the vehicle on the
support beam 1.

By means of this shaping, in particular that of the lower flange 3 where
the upper side is sharply inclined, the entire surface of the support beam 1 is
designed so that an advantageous handling of the slipstream of air away from
the support beam 1 is attained. The piers 9 are likewise subject to airflow but
scarcely affect the dissipation of the escape of the pressurized air.

In Fig. 2 another support beam 1 is depicted, which is similar to the
support beam 1 of Fig. 1. This support beam 1 is presented in a canted
position, which means that for a bow-shaped travel way the two functional
elements 7 display different heights. In this case, curved travel for the
magnetically levitated vehicle is capable of being faster and more comfortable.
This is achieved through not seating the support beam 1 directly on the load
bearings 8 but on bearing clamps 12 which create the banked position. The
piers 9 and the load bearings 8 located thereon are in contact with the load
bearing clamps 12 and only indirectly with the support beam 1. This has the
advantage that the manufacture of the piers 9 as well as the load bearings 8
can be done independent of whether the travel-way is to run in straight line or
be bow shaped. The compensation of the banked incline is done exclusively by
the load bearing clamps 12. Alternatively, provision may be made so that the
piers 8 themselves take on the inclination so to support the support beam 1 in
the curves as well as in the straight sections.

In Fig. 3 a further embodiment of the support beam 1 is shown that is
different to Figs. 1 and 2. In this embodiment, the banking of the support beam
for a bow shaped run is shown. The support beam 1 comprises essentially a
rectangular cross-section with extending upper 2 and lower flanges 3.

Also in this embodiment, provisions have been made as to the shaping
of the support beam 1, so that repeated air impacts during the passage of a
magnetically levitated vehicle above are avoided.
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The air, which is pressurized by a vehicle in its slipstream is conducted
away over the shape of the support beam 1, which allows a comfortable travel
situation on the vehicle. For a shaping of the support beam 1 of this kind,
especially in the area of its webs 4, the clearance area 6 for a vehicle is
especially well adapted to airflow. The gap between a vehicle and the support
beam 1 is, as far as elevation is concerned, substantially even so that even in
this aspect a guidance of a vehicle employing streamline technology has been
made possible.

Fig. 4 shows a differently designed support beam 1. This support beam 1

is clearly lower than the previously depicted support beams. This is achieved
through the selection of any essentially shorter support space for the
construction this support beam 1. Experience has shown that support beam

design, especially for curved travel-ways (which in this invention requires the
fastening of the function elements can be achieved more easily, if the
individual support beams 1 are made shorter. Adjustment on the individual
support beams is carried out essentially faster and with more exactness due to
the shorter chord which the support beam 1 assumes in the travel-way bend.
In addition, because of the shorter spacing intervals of the supports, to maintain
equal rigidity of the support beam 1 a shorter height of the support beam 1 is
necessary, resulting in construction material being saved when compared with
that used in the straight sections.

The support beam depicted in Fig. 4, corresponds in its fundamental
shape to the support beams of Figs. 1 and 2, and the further embodiment
shown in Fig. 5 has the basic outline of Fig. 3. It presents the idea that the
support beams in the Figs. 3 and 5 can be combined with one another, and that
the beams of the Figs. 1 or 2 and 4 can be combined with one another in the
creation of a travel-way. The clearance way is however essentially the same
for a vehicle, so that similar airflow relationships on the part of a vehicle exist
both in straight line travel and in curved travel.

Figs. 6 and 7 are perspective presentations of support beams 1 in
accordance with the invention that are designed to especially aid airflow. In Fig.
6 a support beam 1 is shown where the cross-section shape does not change
over its entire length.

Air pressure impacts on a vehicle by cross-sectional changes of the
support beam 1 are thus avoided. The load bearing clamps 12 in Fig. 7 are
placed in this embodiment deep on the support beam 1 so that the airflow



generated by the vehicle passing above can easily escape and cannot act
further upon a vehicle.

The support beam 1 can also be so constructed so that its hollow space

is left open at the bottom. In this embodiment (not shown) the lower flange is in
two parts. The opening can run throughout the entire support beam, or can also
be interrupted. In this embodiment special advantages are gained in the
manufacture of the support beam 1, since the demolding of the support beam 1

is very easy to carry out. Stiffening of such a support beam 1 can be done by
means of bottom plates which are provided simultaneously with the molding,
can be inserted in retrofit fashion or by the use of bulkheads. In an alternative
to a support beam with a hollow space, the support beam can be solid. The

latter is particularly advantageous if the support beam is to be installed on
bridges, primary construction operations and/or the beam lengths are shorter
than is intended for the usual stretches of the railroad.

It will be appreciated by persons skilled in the art that numerous
variations and/or modifications may be made to the invention as shown in the

specific embodiments without departing from the spirit or scope of the invention
as broadly described. The present embodiments are, therefore, to be
considered in all respects as illustrative and not restrictive.

Other support beams designs which allow the air pressurized by a
vehicle to be favorably left to escape and that essentially create no airstream
impacts upon the passing of a vehicle near the piers fall within the scope of the
invention.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-
1. A support beam for a track guided high speed vehicle, including a

magnetically levitated vehicle, wherein the support beam, having an upper
flange and a lower flange, is supported at spatial intervals on piers, and on the
outside of the upper flange functional elements for the guidance of a vehicle

are provided characterized in that the outer surface of the support beam is

designed to aid airflow in the longitudinal direction of the support beam, and
essentially no cross-sectional alterations of the support beam are provided, and
the shape of the support beam predominantly covers the piers relative to the
vehicle as a result of the lower flange which covers or shields the pier in a
manner that aids airflow.

2. A support beam for a track guided high speed vehicle according to claim
1, characterized in that the support beam has a hollow space and upper flange

on both sides of which the functional elements are placed.

3. A support beam for a track guided high speed vehicle according to claim
1 or 2, characterized in that the support beam possesses a load bearing clamp
which essentially covers the piers and/or is provided or formed in a manner that
aids airflow.

4. A support beam for a track guided high speed vehicle according to claim
2 or 3, characterized in that the support beam has at least one opening to
allow inspection of the hollow space of the support beam.

A support beam for a track guided high speed vehicle according to any
one of claims 2, 3 or 4, characterized in that within the hollow space of the
support beam supply lines and/or communication lines are laid which are
dependent on and/or independent of the operation of the vehicle.

6. A support beam for a track guided high speed vehicle according to any
one of the preceding claims, characterized in that the support beam allows for a
clearance space for the reception of the functional elements which engage the
guide elements of the vehicle.



7. A support beam for a track guided high speed vehicle according to any

one of claims 3 to 6, characterized in that support elements for supporting the

support beam are provided on the piers, and on the support elements the lower

flange and/or the load bearing clamp is provided.

8. A support beam for a track guided high speed vehicle according to any

one of the preceding claims, characterized in that the support beam is made of
concrete, especially from a precast concrete component.

9. A support beam for a track guided high speed vehicle according to any

one of the preceding claims, characterized in that the lower flange is broader

than the upper flange.

A support beam for a track guided high speed vehicle according to any

one of the preceding claims, characterized in that the support beam possesses
a bulkhead and/or a haunch.

11. A support beam for a track guided high speed vehicle according to any
one of the preceding claims, characterized in that the support beam is shorter
in curved areas of the travel-way and if necessary, also lower than in the

straight areas of the travel-way.

12. A support beam for a track guided high speed vehicle according any one
of the preceding claims, characterized in that the support beam in curved areas

of the travel-way forms a spatial curve, in that the support beam is supported
about a rotation of its longitudinal axis by lengthening and/or shortening a
cantilever arm of the support beam so as to form a radius.

13. A support beam for a track guided high speed vehicle according to any

one of claims 1 to 11, characterized in that the support beam in curved areas of
the travel-way forms a spatial curve wherein the upper flange of the support
beam is constructed to be rotated about its longitudinal axis by lengthening

and/or shortening a cantilever arm of the support beam so as to create a
radius.
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14. A support beam for a track guided high speed vehicle according to any

one of claims 1 to 11, characterized in that the support beam in curved areas of

the travel-way forms a spatial curve, wherein in the longitudinal axis of the

support beam fastening clamps of the functional elements are offset vertically

by lengthening and/or shortening the fastening clamps so as to form a radius.

A support beam for a track guided high speed vehicle according to any
one of claims 2 to 14, characterized in that the hollow space of the support

beam is open at the bottom, the opening defined by the ends of the two parts of

the lower flange.

16. A support beam for a track guided high speed vehicle according to any

one of claims 2 to 15, characterized in that the hollow space of the support

beam possesses bulkheads for the reinforcement of the support beam.

17. A support beam for a track guided high speed vehicle substantially as

herein described with reference to the drawings.

DATED this sixteenth day of September 2002

Max Boegl Bauunternehmung GmbH Co. KG

Patent Attorneys for the Applicant:

F.B. RICE CO.
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