4 " . & Miltispan Grder The present invention relates to a concrete
mfl ti span girder, especially made of reinforced concrete or prestressed
concrete according to the introductory clause of the independent cl ains.
G rders nmade anong other things of reinforced concrete are produced for
travel ways for railborne vehicles for high-speed traffic, such as known
fromDE 33 35 058. These reinforced concrete girders, which are usually
precast, span the distance between two sgpports on which the girder rest.
These so-call ed single- span girders have di sadvant ages when the extrenely
rapid magnetic levitation train pahdtispary@irdehem with respect to their
noi se oscillation behavior. They are furthernore di sadvantageous because
even if the span distances are very great in the neantine, there are
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t hat bri dofthenmdependent slpims.. The di sadvantage with these multispan
girders known so far is that when the girder is under such a great | oad,
especially when the clear span is long, deflection of the girder occurs.
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traffic, in particular with magnetic levitation trains. Magnetic

| evi t at i 0A5Br Zhase neipforoed gonctate girdegs,fwihichiasadisually precastaspanthmnent s

installed dis artuc?ee bg{vsrledeenr WO ‘s’uBSth” %ntv\?higﬁ %e %)frtdre? ?gslﬁ/ These so-called single-
span girders have disadvantages when the extremely rapid magnetic levitation
train passes over them with respect to their noise oscillation behavior. They are
furthermore disadvantageous because even if the span distances are very great
in the meantime, there are nevertheless frequently free joints between the
individual girders and these must designed in an extremely expensive manner
because of their supports and their expansion together with the functional parts

installed on the girders for the magnetic levitation train.

Girders are also known that bridge two or more spans. The disadvantage with
these multispan girders known so far is that when the girder is under such a great
load, especially when the clear span is long, deflection of the girder occurs. This
deflection which is harmless with conventional girders used for car bridges or
railroad bridges may interfere with operation under certain circumstances with
modern, railborne vehicles in high speed vehicle traffic, in particular with magnetic
levitation trains. Magnetic levitation trains must be guided along functional
structural components installed on the girder and having to meet extremely
precise positioning requirements. Reinforce concrete girders for high speed
vehicle tracks with steel structural parts attached to them to guide the magnetic
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precise positioning requirements. Reinforce concrete girders for high speed
vehicle tracks with steel structural parts attached to themto guide the
magneti ¢ This Sheet Has Been Replaced 1111111111111111111111111 2
levitation trains were not realized until now, to the know edge of the
Inventor, in formof nuftispan girders. The present invention has
therefore as its task to avoid the existing disadvantages and in
particular to create a nuftispan girder gmeeting the rigorous requirenents
for high-speed rail roads, in particular for magnetic levitation trains,
whi | e ndevitationl tesins avdrewmotgedlizecontihriove el the lknowledgsof thaainvéntorginonom c
construction _of the travel way. This object is attained through a travel
way possd@rT of myltispamgide: i stics of claims | and 2. The mul tispan girder
according to the invention is made of concrete, in particular reinforced
concrete or prestressed concrete and is provided with bearing spans. The
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gi rder cafthetrdeei wayed in formof a precise, finished structural
conponent at the construction site. This Sheet F.s ae

This object is attained through a travel way possessing the characteristics of
claims 1 and 2.

The multispan girder according to the invention is made of concrete, in particular
reinforced concrete or prestressed concrete and is provided with bearing spans.
The bearings are located at either end of the span of the girder. Especially if the
girder is made of at least one precast concrete part, e.g. a precast reinforced
concrete or prestressed concrete part, an especially true-to-form and stable
production of the multispan girder is made possible. The precast reinforced-
concrete part can in this case be produced in a production plant under optimai
climatic conditions. Retrofitting of the precast part is also possible, so that the
multispan girder can be delivered in form of a precise, finished structural
component at the construction site.
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On Replaced | lilt 21111"1tli 11l 3 |If at |east one prestressing el enent
I's provided on the girder, with a position, course and prestressing force
that results in a true-to-formprestressing of the nultispan girder, a

mul tispan girder is created according to the invention which nmaintains its
form extensively even under great |oad. Thanks to the true-to-form
prestressing of the nmultispan girder it is possible to avoid form changes
of it's cross-section due to contractign or creeping. The properly
prestressed girder thereby undergoes nerely a change in I ength and no
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The prestressing element is preferably a bracing element. Depending on the
design and the applicable needs, the prestressing elements may be bracing wires
imbedded in the concrete (bracing bed prestressing), they may be connected fo
the girder after its being concreted, they may not be connected to the girder
(prestressing without interconnection) or they may be installed externally on the
girder.

The multispan concrete girder according to the invention, especially a reinforced-
concrete girder, is especially well suited for the installation of a travel way of a
railborne vehicle in high-speed traffic, in particular a magnetic levitation train.
Thanks to their construction across several spans, the multispan girders make it
possible for length changes at the joints or gaps between the different girders to
be mostly unproblematic for the travel of the high-speed vehicle. Due to the low
number of joints subjected to length changes a multispan girder is therefore
especially well suited to carry very delicate vehicles. The muitispan girder
according to the invention is therefore used in particular with magnetic levitation

train vehicles that must be guided with extreme precision.



nunber of joints subjected to | ength changes a multispan girder is
therefore especially well suited to carry very delicate vehicles. The

mul tispan girder according to the invention is therefore used in
particular with nagnetic levitation train vehicles that nust be guided
wWith extreme precision. 4 Also for the arrangenent of a travel way of a
rail borne vehicle it is especially advantageous if at |east one span,

pref erably however several spans of theg4 nmultispan girder are nade of a
pre-cast concrete part. If the nmultispan girder consists of severa
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If some or all the prestressing elements provided in the girder run along curved
courses in vertical direction, a true-to-form prestressing of the multispan girder
must be maintained. The curved courses are locally similar to a parabola or are
wave-shaped, with the peaks of the curve being in the vicinity of the rest point and
the low points being essentially in the center of each span. Especially if the course
of at least some prestressing elements is essentially as the course of the girder

moments, the true-to-form prestressing of the girder is especially advantageous.

If provisions are made for the prestressing force to be adjustable in order to
provide andfor to correct the required true-to-form prestressing of the girder, the
force can be adjusted in such manner if necessary, after the installation of the
girder or of the prestressing elements in the girder, so that it results in an
individual true-to-form prestressing of the individual girder. Even if the most
important parameters of the true-to-form prestressing change in course of
utilization, it can be corrected.



force can be adjusted in such manner if necessary, after the installation
of the girder or of the prestressing elenents in the girder, so that it
results in an individual true-to-form prestressing of the individual
girder. Even if the nost inportant parameters of the true-to-form
prestressing change in course of utilization, it can be corrected. 5 It
I s advantageous if the prestressing elenent is permanently interconnected
with the precast concrete part by being cast into it at the sane tine
during the manufacture of the precast concrete part. In this manner a
preci se dbisraivaritagdeus ifiies prestrigsingetlemait is aerbanantly mtedtonnebiay with
precast concrete part. Furthernore the anchoring of the prestressing
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The ridge gives the girder an essentially T-shaped cross-séction so that
it is entheprégsasiwioneete@astrve as base of the travel way for high-speed
vehicle traffic due to the deflection and the true- to-form prestressing of
the girder. The girder can in this case be designed with a

If the prestressing element is interconnected with the precast concrete part so that

it can be replaced, it can be built in especially after the manufacture of the precast
concrete part or can be replaced in case of damage to the prestressing element.
This replaceability ensures long use of the precast concrete part because it is
especially maintenance friendly.

If the girder has at least one ridge, an especially advantageous cross-section of
the girder is selected with respect to its deflection. The ridge gives the girder an
essentially T-shaped cross-section so that it is eminently suited to serve as base
of the travel way for high-speed vehicle traffic due to the deflection and the true-
to-form prestressing of the girder. The girder can in this case be designed with a
full cross-section or with a caisson cross-section. A caisson cross-section girder
has especially good stability and its length changes are advantageously frue to

form.

If the prestressing elements are located in the ridge or ridges, this resuits a
combination of the girder’s cross-sectional form and the prestressing of the girder
considered today as being optimal while its cross-sectional form is maintained
during length changes.



full cross-section or with a cai sson cross-section. A caisson cross-section
girder has especially good stability and its |length changes are .
advant ageously true to form If the prestressing elenents are |ocated in
the ridge or ridges, this results a conbination of the girder's
cross-sectional formand the prestressing of the girder considered today
as being optimal while its cross-sectional formis naintained during

I ength changes. 6 The course of the prestressing elenments is curved in
vertical direction, in spots sinmlar to a parabola or a sinus curve, or is
wave- shaped. The peaks of the curve are in the vicinity of the rest point
and the |ow points are essentially in the center of each span. Thereby a
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of the the prestressing element a curvature is achieved that is oriented in opposition to
the conventional sag of the girder. The stress in the prestressing element causes
it to attempt to assume a straight line and thus causes a bending of the
reinforced-concrete girder in opposition to the line of the prestressing element
course. In this manner a target dimension of the girder that is optima! for the
operation of the vehicle is maintained by the addition of the functional parts on the

reinforced-concrete girder as well as when the vehicle passes over it.

In order to achieve good bracing of the prestressing element, the two ridges of the
girder are connected to a plate that is transversal to the longitudinal direction of
the girder and serves as a counter-bearing at each end of the girder, preferably
near each bearing rest point. This plate which serves as a counter-bearing
ensures stability of the girder with respect to its torsion and in addition is a
sufficient attachment of the prestressing elements as well as for the joining of
hydraulic presses for the bracing of the prestressing elements.

In order to achieve especially good bracing of the prestressing elements, i.e. in

order to make it possible for the prestressing element to glide against the girder

the prestressing element is installed in an jacket tube. The jacket tube is



girder are connected to a plate that is transversal to the |ongitudinal
direction of the girder and serves as a counter-bearing at each end of the
girder, preferably near each bearing rest point. This plate which serves
as a counter-bearing ensures stability of the girder with respect to its
torsion and in addition is a sufficient attachnent of the prestressing

el enments as well as for the joining of hydraulic presses for the bracing
of the prestressing elements. In order tp achieve especially good bracing
of the prestressing elements, i.e. in order to nake it possible for the
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To be able to apply the hydraulic presses correctly, the ends of the prestressing
element are drawn out horizontally. Thereby a large supporting surface is
provided serving as a counter-bearing for the presses. Furthermore, in case of a
certain overlap of several prestressing elements, this ensures that a through-

going load and therefore a correct pre-bending is present in the girders.

For the support of the girder one fixed bearing and two loose bearings are
provided. Alternatively it is also possible to provide three loose bearings to attach
the girder on the supports, as unacceptable shifting of the long girders need not
be feared because of the extremely high weight of such multispan girders.

in order to facilitate the transportation and/or the production of the multispan
girder, the girder may be subdivided according to the invention and to special
advantage into segments. The segments then come in a preferably integral
number of fractions of the overall length of the girder. The individual segments are
finally combined with each other into the multispan girder. The connection is such,

in that case, t hat the forces and oscillations in the girder occur as in a continuous



For the support of the girder one fixed bearing and two | oose bearings are
provided. Alternatively it is also possible to provide three | oose bearings
to attach the girder on the supports, as unacceptable shifting of the |ong
gi rders need not be feared because of the extrenely high weight of such

multispan girders. In order to facilitate the transportation and/or the

production of the multispan girder, the girder may be subdivi ded accordi ng
to the invention and to special advantgge into segnents. The segnents then

cone in a preferably integral nunmber of fractions of the overall |ength of
the gi r desultiSien gindéew ilal theib wepotmerddveaatagdd obtheymatiispanegirdertareeach ot her
into the nultispan _girder. The connection is such, _in that case, t hat the
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than for conventional single-span girders. A construction in segnents
wher eby one segnent per span of the nultispan girder is provided has

proven t @ tensinptiohdh lspgatbrds wdgeeby ond segomeriaergipadesf theéonuléispapl e, t hen
consists of two segnents, each of which has the Iength of one sgan In the
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then staghgnat the free end of the nultispan girder and reaches into the
follow ng span. It therefore reaches fromone peak to the next peak. The
prestressing el enent of the subsequent segnent begins in the previous
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elements take their courses separately per segment. Each prestressing element
has its own jacket tube in that case. The prestressing element then starts at the
free end of the multispan girder and reaches into the following span. It therefore
reaches from one peak to the next peak. The prestressing element of the
subsequent segment begins in the previous segment and takes its course through
the second segment for example. If this second segment is already the last
segment, and this is therefore a two-span girder, this prestressing element ends
at the end of the second segment. With a multispan girder with more than two
spans, the prestressing element of the second segment reaches into the third
segment. Here too an overlapping of the prestressing element is produced. In the
vicinity of the central bearing span or inside bearing span, an overlap of
prestressing elements therefore takes place. As a resuit the multispan girder,
although it is composed of several individual segments, acts as a muitispan girder
made of one piece with respect to its noise, oscillation and expansion behavior. In
this way a multispan girder with all the advantages of a muitispan girder is
obtained in an especially advantageous manner, without its disadvantages, i.e.
the transportation from the place of manufacture to the place of utilization as well

as the precise positioning at the place of utilization causing problems, because



segnent, and this is therefore a two-span girder, this prestressing el enent
ends at the end of the second segnent. Wth a nultispan girder with nore
than two spans, the prestressing el enent of the second segnent reaches
into the third segnment. Here too an overl apping of the prestressing

el ement is produced. In the vicinity of the central bearing span or inside
beari ng span, an overlap of prestressing elenents therefore takes place.
As a result the multispan girder, althgugh it is conposed of several

i ndi vi dual segnments, acts as a nultispan girder nade of one piece with
respect the indévidoalsegnestts|dant be handiédexitassnsidebaltia greater easetvitlts way a
mul tispan girder wwth all the advantages of a nmultispan girder is obtained
in an espedyeitionalpeticigernd iranskertatipn Me@Nsi t s di sadvantages, i.e. the
transportation fromthe place of manufacture to the place of utilization as
well as the precise positioning at the place of utilization causing
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entry of peing created is used for this.

The joint is filled at least in part with foamed material. As a result the surface
pressure is sufficiently high on the areas of the joint not filled with foamed
material, and this makes good pre-stressing of the joint possible. The entry of
water that could destroy the joint concrete is thereby reliably prevented. If the joint
is produced in such manner that the two segments are placed against each other
at the place of production extensively in a target state, and that the joint is poured
at that location, it is especially advantageous if a separating layer is provided on
the side of the joint filling material. The separating layer ensures that as the two
segments are taken apart for transportation to the utilization site, the form of the
joint is preserved and a fitting together of the two segments on location can take
place without any problem. The separating layer separates the joint filling material
from the one side of the segment. On the other hand the joint has then the shape
corresponding ot he end of the segment, so that a simple assembly of the
segments at the building site is possible.

While the one side of the joint filling material is provided with the separating layer,

it is important on the other side of the joint filling material to ensure a good contact



wat er that could destroy the joint concrete is thereby reliably prevented.
If the joint 1is produced in such manner that the two segnents are pl aced
agai nst each other at the place of production extensively in a target
state, and that the joint is poured at that location, it is especially
advantageous if a separating layer is provided on the side of the joint
filling material. The separating |layer ensures that as the two segnents
are taken apart for transportation to thg utilization site, the formof the
joint is preserved and a fitting together of the two segnents on | ocation
can take with HueothiersegmentyiN orddredocrdbie gemhcatiany hbry petveeyatial es the
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separ at i ngpgnaeietof thilginder igTeptdimed. on the other side of the joint filling
material to ensure a good contact 10 with the other segnment. IN order to

create good contact here between the segnent and the joint filling

material, the s nt is roughened up at the joint face. As a result a
very goodn%ﬁﬁ%ﬁ%eﬁ%w $IRGRNactiPniBRiWERN dhe Avo SegMeis, 8Rgnent  of
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kind of tooth arrangenment has proven to be especially advantageous. In
addi t i on aspeciadlyaslyghtaganyisupy addidiondpribe roughenjngates thajoiohfitihg materighce
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segment. Of the separating layer is installed on the other side of the joint filling
material, the teeth ensure a true-to-form positioning between the two segments as
they are put together at the building side. Thereby the precisely measured and
positioned connection of the two segments already effected at the place of
manufacture is restored again by the teeth meshing between the joint filling

material and the segment.

In order to achieve an interlocking connection in different directions and thus to
absorb the forces acting from different directions on the different segments, teeth
are provided at the front of the girder segment. In addition the positioning of the

different segments in x, y and z axes is thereby determined exactly.

For a correctly positioned connection one or more guide bolts could be imbedded
in the concrete at one end of a segment, in addition to the teeth of the joint. The
guide bolts extend in that case slightly beyond the end of the segment and into
the joint. By concreting the joint, a corresponding form is created towards the end
of the guide bolt. When separating and joining against the different segments
together, the guide bolt serves to position the segments exactly in the position



material, the teeth ensure a true-to-form positioning between the two
segnents as they are put together at the building side. Thereby the
preci sely measured and positioned connection of the two segnents already
effected at the place of manufacture is restored again by the teeth
meshi ng between the joint filling material and the segnent. In order to
achi eve an interlocking connection in different directions and thus to
absorb the forces acting fromdifferent jgirections on the different
segments, teeth are provided at the front of the girder segnent. In

addi ti on eXiglingbeforetha filliofy aftike joint.fleceder eastiovs ebpecially gaod quidems i s
t her eby ggtgrnined es ct%y. For, a correctly positioned connection one or
more gui d¥ BBPE SUidsLPRlS KT hauidedt is advanrtagends to inbed arleevel of a
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together the sleeve remains in the joint filling material while” the guide
bol t s noveEodirticss of the glidebelt iglp thessleevawhendomingltheinidividuajaeyments t he

sl eeves, l.se [fioning of the segnents is achieved. It is especially
advant agé%@éﬁ:éﬁs {Eﬁ;gﬁgﬁegeve or the corresponding end of t he guide bolt is

conical. Thereby t he introduction of the guide bolt into the sl eeve when
joining the individual segnents
In addition or alternatively, screws and plugs can be used to join the different

segments together. While the plugs are installed in one segment, the other
segment is provided with a passage bore, e.g. in the plate of t he girder, to receive
the screws. By combining the screw with the plug, the two segments or the joint
filling material are clamped together.

Alternatively or in addition, a prestressing element e.g. reaching through the two
plates of the segment girders can be used instead of a screw and plug
connection. At the protruding ends of the prestressing elements the latter can be

fastened with nuts so that again a clamping together of the segments is achieved.

In order to allow for thermal expansion of the multispan girder, it is especially
advantageous to provide a free joint towards the subsequent multispan girder.
The free joint serves to compensate for the thermal expansion of the multispan
girders without jamming or upsetting deformation of the different multispan girders
occurring due to exireme temperature differences.



together is facilitated. In addition or alternatively, screws and plugs can
be used to join the different segnents together. Wile the plugs are
installed in one segnent, the other segnent is provided with a passage
bore, e.g. in the plate of t he girder, to receive the screws. By
conmbining the screwwith the plug, the two segnents or the joint filling
material are clanped together. Alternatively or in addition, a prestressing
el ement e.g. reaching through the two pbates of the segnent girders can be
used instead of a screw and plug connection. At the protruding ends of the
pr est r essif agyirdesriedesigred ihdotre of aacaiseon fiadereitdd espebiallybevantddeiusdbai n a
cl anpi ng gaoget,her of the segnents is achieved. In order to allow for
thermal XEHRSIAN SRIVER@SRIMIesRRLA, ke rfosthe pitachmespetgisdenclemantafergeous

to providg .a.f [,@. At r i subsequent nultispan girder. .The free
j oi nt se%g%t%ﬁﬁwgﬁﬁég%?# gf"ﬁ’g%t%ér @%o&%%p&o%ﬁa%@awﬁs%n
girders without jamm ng or upsetting deformation of the different nultispan
girders occurring due to extreme tenperature differences. 12 |[|f a girder
i s desi grieer the inspeatish or icatadlation gif thie wirestwitiin disp eaisabhygiamtbranisageous i f
the cai sson serves.,as.a wre, ggéh,_ i.e. for the attachpent of girder
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provi ded etirhhoacaieascassiy Mbpectibas ebWorRMAtERNance or inspection personnel
can enter the caisson girder and carry out all necessary inspections or

work within. Additional advantages of the invention are describe din the
fol I ow n%écﬁigiﬁ'ﬁﬁsadva@tggeé 01's {ﬁ%\'}%vgnt?gneépea&ésér\{g)é ai%atﬂe%{!gxs{ng figures:

Fig. 1 shows a one-part two-span girder

Fig. 2 shows a two-span girder consisting of two segments
Fig. 3 shows a section -1l from Fig. 2

Fig. 4 shows a section IV-IV from Fig. 2

Fig. 5 shows a connection interface between two segments
Fig. 8 shows the face of a segment

Fig. 7 shows a joint

In the following examples of embodiments multispan girders are described that
are suitabie e.g. for the installation of components suitable for magnetic levitation

trains. The girders are shown as caisson girders, but could also be girders with



Fig. 2 shows a two-span girder consisting of two segnents Fig. 3 shows a
section 111-1ll1 fromFig. 2 Fig. 4 shows a section IV-1V fromFig. 2 Fig. 5
shows a connection interface between two segnents Fig. 6 shows the face of
a segnent Fig. 7 shows a joint In the follow ng exanpl es of enbodi nents

mul tispan girders are described that are suitable e.g. for the

I nstallation of conponents suitable for magnetic levitation trains. The
girders are shown as caisson girders, byt could also be girders with 13
one single or several ridges with full cross-section. Bracing elements 5
ar e showeneasingleermesystaleigjesgvith &rtecross-deicfon) Beduing elemenisi S penshowder 1.
This is a girder bridging tw spans, i.e. a two- span girder. The girder |
has thre@sgéﬁrﬁrﬁﬁ@ﬁf&%e%*ﬂemﬁ 2, 2.3 supporting the girder on supports
that are not shown here. The glrder 1is areinforced-concrete part with
two hol |l ow spaces 3. If sufficient strength exists, the separation between

the two I 'P@hé@§%ﬁ§:uﬁ:sﬁ%ﬂrgnk&%?r1' 'T%lss%aé‘gﬁ'dgr Eﬁ@grﬁb%ob@am@ §.ked twhach

hol | ow space 3 is provid an acces f&r the i nspection of the
hol | ow sppap g&*derTﬂhegadee§éwdsdhee&bearzhgusganeﬂoﬂ@ﬁ 2. Semamm"tiagmae nt enance
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points of the curve are approxinmately in the center of each sip The
braci ng space 3 is provided with an access hole 4 for the inspection of the hollow space 3.
T he access hole 4 is large enough to enable a maintenance worker to enter the
hollow space 3 and to carry out inspection of the structural condition of the girder

1.

Inside the girder 1 a wave-shaped bracing element 5 in the form of a sinus curve
and in places in form of a parabola is installed. In the areas of each of the bearing
spans 2.1, 2.2, 2.3 the bracing element 5 has a peak in its linear extension. The
low points of the curve are approximately in the center of each span. The bracing
element 5 is attached at the end of the girder 1. In this case plates 8 act as
counter-bearings so that the bracing element 5 may be sufficiently braced. The
bracing of the bracing element 5 causes a prestressing of the girder 1 so that a
flexion of the girder 1 takes place in the opposite sense of the course of the curve.
This means that the girder 1 flexes upward between the bearing spans 2.1 and
2.2 as well as between the bearing spans 2.2 and 2.3, as required or in function of
the stress of the bracing element. The advantageous result is that the girder 1 can
be brought to a given target dimension due to its own weight as well as due to the
weight applied by added components located on a flange 6 of the girder 1. Due to
this prestressing of the girder 1 extremely long bearing distances of the girder 1
are achieved. Thus it is possible with such a design of the girder 1 according to

the invention to obtain bearing distances of more than 30 meters between the



element 5 is attached at the end of the girder 1. In this case plates 8 act
as counter-bearings so that the bracing elenent 5 may be sufficiently
braced. The bracing of the bracing elenent 5 causes a prestressing of the
girder I so that a flexion of the girder | takes place in the opposite
sense of the course of the curve. This nmeans that the girder 1 flexes
upward between the bearing spans 2.1 and 2.2 as well as between the
bearing spans 2.2 and 2.3, as required @ in function of the stress of the
bracing el enent. The advantageous result is that the girder 1 can be
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di stancem@hggm;@eéma@ma@ neters between the 14 bearing spans 2.1 and 2.2
or 2.2 and 2.3 without disturbing the high-speed trains such as magnetic
levitation trains in their operation. This ensures m)st econoni ¢
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precast concret tispan girder can
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braci ng PRGOS NdET JBRBMNETS anchored | in the plate 8 whioh serves
as a counter-bearing for the bracing elenent 5. As a

The bracing element 5 is attached in the plate 8. By applying conventional

hydraulic presses (not shown), the bracing element 5 is stressed and is anchored

in the plate 8 which serves as a counter-bearing for the bracing element 5. As a

result permanent prestressing of the bracing element 5 is achieved.

To avoid corrosion of the bracing element 5 a ventilation opening 9 is provided
near the peak at the bearing span 2.2. Thereby it is possible to remove the
condensation moisture deposited in the area of the bracing element 5 or, if the
bracing element 5 is placed in an empty pipe, in the empty pipe, so that the need
for inspection and maintenance is reduced.

Fig. 2 also shows a lateral view of a two-span girder 1 consisting of two segments
10.1 and 10.2, contrary o the embodiment shown in Fig. 1. The segment 10.1 is
supported with bearing spans 2.1 and 2.2 on supports that are not shown. The
bearing span 2.2 is divided in two, with one part of the bearing span 2.2 assigned
to the girder 10.1 and the other part to the girder segment 10.2. The girder
segments 10.1 and 10.2 as well as the bearing span 2.2 are connected {o each
other by means of a joint 12. The joint 12 shall be described in greater detail



result permanent prestressing of the bracing element 5 is achieved. To
avoid corrosion of the bracing elenent 5 a ventilation opening 9 is

provi ded near the peak at the bearing span 2.2. Thereby it is possible to
renove the condensation noisture deposited in the area of the bracing
element 5 or, if the bracing element 5 is placed in an enpty pipe, in the
enpty pipe, so that the need for inspection and nmai ntenance i s reduced.
Fig. 2 also shows a |lateral view of a twe-span girder | consisting of two
segnents 10.1 and 10.2, contrary to the enbodi nent shown in Fig. 1. The
segnent 1forther be!mrﬁﬂnh ede wf tihe girdet swmaatasm Jlarehd02 Rasa ilippospaca hat
are not shown. The earin Is divided in two, with one part of
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joint 12 shndmblbevsiRigsiteele wa,ngwegj@re glet ai | 15 further bel ow. Each one
of the girder segnents 10.1 and 10.2 has a hollow space 3 that is closed

in part by a plate 8 or 8.1 or 8.2. Each glrder el enent may be provided
i enance and
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hydraul | 518888 brdRiry elements 5.1 and 5.2 is attached in the area of the plates 8 or
8.1 or 8.2 and is stressed by means of the not shown hydraulic presses. As a
result prestressing of the segments 10.1 or 10.2 results. Due to the overlapping of
the bracing elements 5.1 and 5.2 near the bearing span 2.2, a very strong
connection is obtained between the girder segments 10.1 and 10.2. Oscillation,
flexion and noise behavior is here similar to that of a one-part multispan girder 1.
The bracing element 5.2 is anchored from the hollow space 3 of the girder
segment 10.2. The bracing element 5.1 is anchored from the hollow space 3 of
the girder segment 10.1. Thereby a very strong connection is established between
the girder segments 10.1 and 10.2. In addition, the joint 12 is also influenced by
means of several bracing elements 13 located in the bearing spans 2.2 as well as
in areas of the plates 8.1 and 8.2 that are not shown. The bracing elements 13, in
addition to the bracing elements 5.1 and 5.2 press the segments 10.1 and 10.2
towards the joint 12 together and thus produce a solidly connected multispan
girder 1.

Fig. 3 shows a section Hi-lll from Fig. 2. The girder segment 10.1 is accordingly a
holiow profile with upper and lower flanges 6 as well as with lateral ridges 7. For

better load acceptance the cross-section is given an essentially trapezoid



result prestressing of the segments 10.1 or 10.2 results. Due to the

overl apping of the bracing elenents 5.1 and 5.2 near the bearing span 2.2,
a very strong connection is obtained between the girder segnents 10.1 and
10.2. Gscillation, flexion and noise behavior is here simlar to that of a
one-part multispan girder 1. The bracing element 5.2 is anchored fromthe
hol | ow space 3 of the girder segnent 10.2. The bracing elenent 5.1 is
anchored fromthe hol |l ow space 3 of thgggirder segnent 10.1. Thereby a
very strong connection is established between the girder segnents 10.1 and
10. 2. | n eaifiguration.tTiee pppet flarge § inpsavided Withnarets bytendiranawal fioen ¢hal
bracing el e Ing spans 2.2 as well as in areas
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hol | ow space 3. Supply wires for the transm ssion of current or data or
other wires are installed in the conduit path 25. The conduit path 25 can
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elements 5.2 or 5.4 are inserted into the jacket tube 14 after the completion of the
girder segment 10.1 and are brought to a required prestressed condition after the
assembly with the other segment or in case of a one-part multispan girder upon its
completion. The jacket tube 14 is then imbedded in the concrete of the girder 10.1
in a position corresponding to the path of the bracing element 5 in order to ensure
prestressing of the girder 10.1.

Fig. 4 shows a section IV-V from Fig. 2. It shows a section through the girder
segment 10.1 immediately before the bearing span 2.2. The jacket fube 14 or the
bracing elements 5.2 and 5.4 are in this case close to the peak of their curve. The
start of the overlapping of the bracing elements 5.1 and 5.2 or 5.3 and 5.4 can
also be seen. While the elements 5.2 or 5.4 still extend in the area of the ridge 7,
the bracing elements 5.1 and 5.3 are warped out laterally. bracing elements 5.1
and 5.3. This lateral pull of the makes the overlapping with the bracing elements
.2 and 5.4 becomes possible. Furthermore the application of fastening elements
and hydraulic presses for the stressing of the bracing elements 5.1 and 5.3 is
made possible. The counter-bearing of the bracing elements 5.1 and 5.3 is
located in the area of the plate 8.1 and thereby bears reliably upon the girder
segment 10.1. Within the plate 8.1 as well as in the bearing spans 2.2 are bracing



bracing elenments 5.2 or 5.4 extend inside the jacket tube 14. The bracing
elements 5.2 or 5.4 are inserted into the jacket tube 14 after the
conpletion of the girder segnent 10.1 and are brought to a required
prestressed condition after the assenbly with the other segnent or in case
of a one-part nultispan girder upon its conpletion. The jacket tube 14 is
then i nbedded in the concrete of the girder 10.1 in a position
corresponding to the path of the bracing element 5 in order to ensure
prestressing of the girder 10.1. Fig. 4 shows a section IV-1V fromFig. 2.
|t shows elerseots th The braging klengentddl3 arsciireaded tds thatrBdmbteanndséthr e t he

bearin n 2. he j acket be or, th bracin I nts 5,2 and 5.4
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el ements 5. and 5.3. This lateral pull of the nakes the overlapping with
t he bracicegras sedonaied Bi ptherdradditenal hecatipnsswvithio thegrostesaeiian.t he

application of fastening elenents and hydraulic presses for the stressing
of the bracing elenents 5.1 and 5.3 is nade possible. The counter-bearing
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bracing elements 13 are preferably threaded rods with nuts which put tension on
the joint 12 by bracing the girder segments 10.1 and 10.2. The bracing elements
5.1 to 5.4 extend in the ridges 7 or in the plates 8.1 and 8.2. The ends of the
bracing elements 5.1 to 5.4 are warped out horizontally in the direction of the
hollow space 3. Thereby an overlapping of the bracing elements 5.1 0 54 is
achieved and makes in addition the bracing of the respective bracing elements
possible since the ends of the bracing elements 5.1 to 5.4 end in the hollow space

3.

in order to obtain good surface pressing in the area of the joint 12, part of the
stope faces of the girder segments 10.1 and 10.2 are provided with elastic inserts
15. The elastic insert causes the surfaces of the ends of the girder segments 10.1
and 10.2 instrumental in pressing together the girder segments 10.1 and 10.2 to
be reduced. As a result a high surface pressure exerted by the bracing elements
13 as well as by the bracing elements 5.1 to 5.4 at the joint 12 is achieved and
ensures permanent and trouble-free interconnection of the girder segments 10.1

and 10.2, while in addition maintaining the positive properties of one-piece



Fig. 5 shows a sketch of a |ongitudinal section in top view of the central
bearing span 2.2. The girder segnents 10.1 and 10.2 are firmy connected
to each other in the area of this central bearing span 2.2. The connection
i's made by neans of the bracing elenents 13 that extend through the
beari ng span halves 2.2 through a joint 12 as well as through the plates
8.1 and 8.2 into the holl ow space 3. The bracing elenents 13 are
preferably threaded rods with nuts whictg put tension on the joint 12 by
bracing the girder segnents 10.1 and 10.2. The bracing elenents 5.1 to 5.4
ext end i gwonkisuctiatyoka Mmudtispan ghrdeplnaspite 8f thessuprsenteddonséndionfmethed
bracing elenents 5.1 to 5.4 are warped out horizontally in the direction of
the holl space 3. Thereby an overl apping of the bracing elenents 5.1 to
5.4 is achieved and nakes in addition the bracing of the respective
braci ng el ements possible since the ends of the bracing elenents 5.1 to

5.4 end ifng.t@ehd@klzovew R acs offtlﬁb %[rdéf sé@meht a0 . gPgd ofuiné &5 Rressing in
the area o the joint 12, part of stope faces of the girder segnents
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achieve shift-proof and precise positioning of the girder segments 10.1 and 10.2
with respect to each other. The teeth 18 are here oriented in different directions in
order to absorb forces in all lateral directions of the girder.

The bearing span 2.2 is seated on two bearings 18 that are atiached to a
support.30. The bearing 19 is made in such manner that concrete is injected
through injection hoses 20 located in the bearing span 2.2 into a casing (not
shown) and fills out the casing. Once the concrete has hardened, the casing is
removed so that the bearing 19 is produced. During casting and until the concrete
is cured, the girder segment 10.1 is supported temporarily on hydraulic presses
on the support 30. In this way the bearing 19 can be extensively precast and
merely a compensation layer can be added as required for the exact alignment of
the girder segment 10.1. Other production methods such as are used in bridge
construction can also be used..

Fig. 7 is a detailed sectional view of a joint 12. The girder segments 10.1 and 10.2
abut on joint 12. To be able to separate the girder segments 10.1 and 10.2 from
each other again after making the joint 12, one face of the girder segments 10.1
or 10.2 is roughened up. As a result the joint 12, which is made of an especially



provided with the elastic insert 15 in order to reduce the surface of the
face active in the pressing the segnents together. In order to conbine the
gi rder segnent 10.1 with the girder segnment 10.2 which is not shown,
several bracing elenments 13 are provided. Jacket tubes 14 in which the
bracing elenents 5 extend are inbedded in the ridges 7. A plurality of
teeth 18 are distributed over the entire cross-section of the face. The
teeth engage the joint 12 (not shown) apgl thus achieve shift-proof and
preci se positioning of the girder segnments 10.1 and 10.2 wth respect to

each ot hefigh E'ih%il%y&ﬁiritré@ & forhey eomnectatiad the falid 6ﬂrh@rk§or¢b§mfdmg1rﬁ:rder
orc

or der toasorb es in all lateral directions of the girder e bearing
span 2.2 segmandsdd@. bandvid.Beline ngposite faca obihe girdersegmentsa 0.2 @5d6k t is30.
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hydraulic presses on _the support 30. In this way the bearing 19 can be
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segnent s 1 .1 and on j ol nt To be ab to separate the girder
segnment s glmei segrhetds 20{T oml O @aislobdbimed arpthienoad 'handnﬁ}n thg dather hendfal2,
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formy copoeshed thQethdf ohdEmole. FIFHEPLRS BRI RiHg Ennection of the
girder segments 10.1 and 10.2 is obtained in this manner, capable of absorbing
certain forces that act laterally on the girder segments 10.1 and 10.2.

An additional positioning aide and reinforced\ concrete of the connection of the
girder segments 10.1 and 10.2 with each cther is achieved by means of a guide
bolt 21. The guide bolt 21 is imbedded in the concrete of the girder segment 10.1
and protrudes with its conical end into the joint 12. Before concreting the joint 12,
a corresponding sleeve 22 is placed on the conical end of the guide bolt 21 and is
imbedded in the concrete of the joint 12. When the girder segments 10.1 and 10.2
are separated from each other, the sleeve 22 is pulled off the conical end of the
guide bolt 21. To join the girder segments 10.1 and 10.2 the conical end of the
guide bolt 21 is again infroduced into the sleeve 22, so that positioning of the
girder segments 10.1 and 10.2 relative to each other is restored as it was during

the casting of the joint 12.



segnents 10.1 and 10.2. The opposite face of the girder segnents 10.2 or
10.1 is provided with a rel ease agent so that the concrete of the joint 12
does not conbine with the face of the corresponding girder segnents 10.2
or 10.1. Once the concrete of the joint 12 is set, the girder segnents
10.1 and 10.2 can thus be separated again fromeach other while the
concrete of the joint 12 adheres to the face that was previously roughened
up. Thanks to the teeth 18 provided in bBgth faces, a strong connection

bet ween the concrete of the joint 12 and the face of the girder segments

10. 1 or ldsteddsobbr inl adkditiontd tre guideiuig 2 Oanti hige eldisie NG wall as the

true-to-formfitting together is ensured when the girder segnents 10.1 and
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achi eved ¢an alarise athigvediidéhislomdyt. 21. The guide bolt 21 is inbedded in the

concrete of the girder segnent 10.1 and protrudes with its conical end
into the joint 12. Before concreting the joint 12, a corresponding sl eeve
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particular, although considered especially advantageous at this time, need not
necessarily be located in the ridges of the hollow girder profile. While in case of a
one-piece design the prestressing of the construction component can take place
immediately after manufacture or during the manufacture of the girder, or only at
the building site after setting it down on the appropriate supports, itis a
particularity of the multi-part construction method that the bracing of the individual

girder segments takes place after positioning them on the supports.

Of course other embodiments than those shown here are covered by the
invention. In particular combinations of the individual embodiments is possible.
For example, several one-part two-span girders can be combined into a multispan
girder by using the interconnection of the different segments according to the
invention. Thus for example, a four-span girder is created from two one-part two-
span girders. Furthermore it is possible, through appropriate configuration and
casting of the joint, to create a connection that cannot be separated without
destroying the joint connection. In this way the multispan girder is produced
without the
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teeth 18, screw connections with plugs can be inserted. For this screws or
t hreaded rods are provided in one girder segnent while correspondi ng pl ugs
are inbedded in the other girder segnment. Proper pressing together or
interlocking can also be achieved in this way. The present invention is
not limted to the shown exanpl es of enbodi nents. In particular, several
spans can be conbined with each other by using the shown segnent
construction nmethod. Also in the one-pany configuration of the invention

t he gui ding of the bracing el enent can be arranged as required in order to
achi eve spossibility pf disasssmabling afit ecassemblimepeitt This is seffliadingonteorsds 5 in
particul ar, although considered especiall%@EQVantageous at this tinme, need

not necelsaddifign f@ the Kindeef Rre-krasing drpcsibed inrle eibadimgnt gsampies.i | e.
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manuf act ugemeindtios Bbfifloan®e AHlgedt the building site after setting it
down on the appropriate supports, it is a particularity of the multi-part
construction nethod that the bracing of the individual girder segnents
takes place after positioning themon the supports. O course other

enbodi nents than those shown here are covered by the invention. In
particul ar conbi nati ons of the individual enbodinments is possible. For
exanpl e, several one-part two-span girders can be conbined into a multispan
girder by using the interconnection of the different segnments according to
the invention. Thus for exanple, a four-span girder is created fromtwo
one-part two- span girders. Furthernore it is possible, through appropriate
configuration and casting of the joint, to create a connection that cannot
be separated w thout destroying the joint connection. In this way the

mul tispan girder is produced wthout the



This Sheet Has Been Replaced 1/11/111 21 possibility of disassenbling and
reassenbling it. This is sufficient in sone cases. |In addition to the kind
of pre-bracing described in the enbodi nent exanples, prestressing with or
Wi t hout interconnection, an external prestressing or a conbination thereof
can be realized. 22 CLAIMS Miltispan girder consisting of concrete,
especially reinforced concrete or prestressed concrete, whereby the
mul ti span girder (1) is provided with fearing spans |ocated on either end
of a span of the girder (1), characterized in that the girder (1) is nade
in particular of at |east one preca$siLAlMSrete part, and in that at |east
one prestressing elenent is provided on the girder (1) whose position,
course and/or prestressing force results in a true-to-form prestressing of

especial 'y oMo e canstld SPhrbls: EopSRRk Fehfitoly cPREGHEicE

mul tispan gi rg@éstfeaseu%o%@é&bdmevéswmeq%ms%nsng(hp%a;sr@@;dya ithher end

of a span of the girder (1), I1n particular as in claiml, characterized in

t hat the mul t bepdng gpadsiodated i m eptfmnaﬂmbbﬂ‘mspam loé thengirdét €ft)j on of a travel

way of a rail borne vehlclefor h-s trans ortaltlo, In particular a
LN

magnetic | evi Mﬁ%ﬂlﬁithﬂﬂ' !sgma&f@rm Bﬁ@’pﬁ’f legRECRRecedi ng
clainms, chara r a
bracing el eme {%Sﬁnbﬂ%ﬂ% E} |g éﬁdgl etrf’warl%u‘f’)c &géné’ee%ﬁ e@%m%p&g?{eétnltr% cl ai s,
char act er i zedpidvidd®bntthe girder (1) whose position, course and/or prestressing force

results in a true-to-form prestressing of the multispan girder (1).

2. Multispan girder consisting of concrete, especially reinforced concrete or
prestressed concrete, whereby the multispan girder (1) is provided with
bearing spans located on either end of a span of the girder (1), in particular

as in claim 1, characterized in that the multispan girder (1) is provided for

the installation of a travel way of a railborne vehicle for high-speed

transportation, in particular a magnetic levitation frain.

3. Multispan girder as in one of the preceding claims, characterized in that in

that the prestressing element is a bracing element (5)

4, Multispan girder as in one of the preceding claims, characterized in that the

prestressing element consists of bracing wires under tension imbedded in

the concrete (bracing bed prestressing).

5. Multispan girder as in one of the preceding claims, characterized in that the

prestressing element is connected to the girder (1) after the casting of the
girder {1).
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prestressing el enent consists of bracing wires under tension inbedded in
the concrete (bracing bed prestressing). 5. Miultispan girder as in one of
the preceding clains, characterized in that the prestressing elenent is
connected to the girder (1) after the casting of the girder (1). This
Sheet Has Been Replaced (11(1211 111l 1 E 2121221 IN T 120 00 I *LLMS,
23 6. Multispan girder as in one of the preceding clains, characterized in
that the prestressing elenment is not comkined with the girder (1)
(prestressing w thout conbination) 7. | ti span girder as in one of the
precedi nggcl ai Maitisphn igheles Bisdh Gricoftthatprébeding rcigihise SR RiLteli2e M thad the
installed outside the girder (1). 8 Miltispan girder as rn one of the
precedi ng cl aiprestressing @lementkis not aomaleinad withethe gioter (dp 4prespressingabl vy
several spans of, the |.ti n girder (1) are nmade of a concrete, in
particul ar reﬂﬁ&ﬁ%@éﬁgﬁaﬁéﬁgﬁk or precast prestressed concrete part. 9.
Mul tispan girder as in one of the preceding clains, characterized in that
i ndi vidual or all prestressing elenments (5) installed in the girder (1)
take cur¥ed ddultispanigirdeeasiisanedifrtBetpreteding ddirsegharatibdred in that the
parabol a, and with peaks in the area of the bearing spans (2), their |ow
poi nt bei ng ed¥eRlressing elemenhis insialled cvrisidadhe grder (0. Ml ti span girder
as in one of the preceding clains characterized in that the prestressing
el ement (5) follows a straight and/or curved course in the girder (1).

8. Multispan girder as in one of the preceding claims, characterized in that at

least one span, preferably several spans of the multispan girder (1) are
made of a concrete, in particular reinforced concrete or precast prestressed

concrete part.

8. Multispan girder as in one of the preceding claims, characterized in that

individual or all prestressing elements (5) installed in the girder (1) take
curved courses in vertical direction, in places similar to a parabola, and with
peaks in the area of the bearing spans (2), their low point being essentially
in the center of each span.

10.  Multispan girder as in one of the preceding claims_characterized in that the

prestressing element (5) follows a straight and/or curved course in the
girder (1).

11.  Multispan girder as in one of the preceding claims characterized in that the

course taken by at least some of the prestressing elements (5) is essentially
the same as the course of the moments of the girder 1.

12.  Multispan girder as in one of the preceding claims_characterized in that the

prestressing force for the creation or the correction of the true-to-form
prestressing of the girder 1 is adjustable.
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11. Multispan girder as in one of the preceding clains characterized in
that the course taken by at |east sone of the prestressing elenents (5) is
essentially the sane as the course of the nonents of the girder 1. 12.
Mul ti span girder as in one of the preceding clains characterized in that
the prestressing force for the creation or the correction of the
true-to-form prestressing of the girder 1 is adjustable. This Sheet Has
Been Replaced | 1111111 111111 ill lii I4E* CL 24 13. Miltispan girder
as in one of the preceding clains characterized in that the prestressing
element (5) is intimtely conbined wth the precast concrete part by being

i mbedded when the precast concrete part is being made. 14. Miftispan girder
as in one1df tMeltispacaiidey ad iaione chithegqureeedingaciaims M@L’é@lﬁi@ﬁhﬁﬁ ng
el ement (5) is connected to the_ precast concrete part .jn such., manner as to
be repl aceabl eP&sHEsHNGRIeMent &)plﬁrﬁ'étﬂ@ﬂ%ﬂ CPW%H?;\?‘FW&%I@? PrpeRst COgfeiPet i on
of the precast nel: fo | W f

precedi ng cl ai ?éﬁ@&ab%@ grﬁ %%%ﬁﬁ%a*bﬁﬁ%eagegﬁaﬁg%%ﬁn !S?Q?ﬂ@eng{agébn

supports (30). 16. Multispan girder as in one of the preceding clains
characterized in that the girder 1 is provided with at |east one ridge
(7). 17. Ml tiNplispanrglegeras inronenef thie prissegingcdaing charsicierizathindbakihez ed

in that th ird 1 i [ . With ful - ion. 18, | ti
Girder as in GESTPSERE St Rysdomreted i heRrEsEt Sotibrefcpat i SUR e
11s a cai sson,ghhdehs tdPe Mﬁﬁ}dg%%?é‘aﬁﬂﬁﬁ%at@?is'iﬁs&ﬂéd% phRfcuMesest ng

clains characterized I'n that
completion of the precast concrete part.

15.  Multispan girder as in one of the preceding claims characterized in that the

bearing span (2) rests on supports (30).

16. Multispan girder as in one of the preceding claims characterized in that the

girder 1 is provided with at least one ridge (7).

17.  Multispan girder as in one of the preceding claims characterized in that the

girder 1 is a girder with full cross-section.

18. Multispan girder as in one of the preceding claims characterized in that the

girder 1 is a caisson girder.

19.  Multispan girder as in one of the preceding claims characterized in that the

prestressing elements (5) are installed in the ridge or ridges (7).

20.  Muitispan girder as in one of the preceding claims_characterized in that the

ridges (7) are connected to a plate (8) provided at a right angle to the
longitudinal orientation of the girder 1 at least at the ends of the girder 1,

preferably near each bearing span (2).
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prestressing elenents (5) are installed in the ridge or ridges (7). 20.

Mul tispan girder as in one of the preceding clains characterized in that
the ridges (7) are connected to a plate (8) provided at a right angle to
the longitudinal orientation of the girder 1 at |east at the ends of the
girder 1, preferably near each bearing span (2). This Sheet Has Been
Replaced 11 ~-r~~i 1~~11"Iif I ItllIt S 11 [ItEIIIIIT 25 21. Miltispan
girder as in one of the preceding clai characterized in that the
prestressing el enents (5) are supported Pn t he plate (8) to brace the
girder 1. 22. Multispan girder as in one of the preceding clains
characterized in that the prestressing elenent (5) is installed in a
jacket tube (1phitistan qv&&érla%qwbrw 60@E rechbdingsaitds_thrapterizedi indhat thiems
characterlzed in that The jacket tube (14) iS ventilated at the peak. 24.
characteri zed prestieasingasemsis (Hfarersipgortedrin the @lqieéSbmwbraczdhemdars pan
girder as in one of the preceding clains characterized in that the

pr e- bent curvelfore each span bends upward by about 4 mmfor a span Ilength
of 31 neters. 26. Multispan girder as in one of the preceding clains
characterized in that the ends of the prestressing elenent (5) are warped
out hori zopt al Myitispén dittdripiarors otite precedingnsaints theragterizedi indhat Hiens
characterized in that the girder 1 is supported in one fixed bearing
and/or in two piestiessing @gg‘@nt (5) is installed in a jacket tube (14).

23.  Multispan girder as in one of the preceding claims_characterized in that the

jacket tube (14) is ventilated at the peak.

24. characterized in that each span of the girder 1 is pre-bent.

25.  Multispan girder as in one of the preceding claims characterized in that the

pre-bent curve fore each span bends upward by about 4 mm for a span

length of 31 meters.

26. Multispan girder as in one of the preceding claims characterized in that the

ends of the prestressing element (5) are warped out horizontally.

27. Multispan girder as in one of the preceding claims characterized in that the

girder 1 is supported in one fixed bearing and/or in two or three loose

bearings.

28. Multispan girder as in one of the preceding claims characterized in that the

multispan girder (1) is subdivided into segments (10)

29. Multispan girder as in one of the preceding claims characterized in that one

segment (10) is provided per field of the multispan girder (1).
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bearings. 28. Miultispan girder as in one of the preceding clains
characterized in that the nultispan girder (1) is subdivided into segnents
(10) 29. Multispan girder as in one of the preceding clains characterized
in that one segnment (10) is provided per field of the nultispan girder

(1). This Sheet Has Been Replaced 26 30. Multispan girder as in one of the
preceding clainms characterized in that if the girder (1) is nmade in
segnents, the prestressing elements (5) 2dre provided separately for each
segnent (10) 31. Miultispan girder as in one of the preceding clains
characterized in that the prestressing elenents (5) overlap in proximty

f th | (2.2). . qgird L0 h
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characterized in made 1 concrete.

Ml ti span gir demovithed separatey faﬁ‘@qarmdeng(mml ms characteri zed | n that
the joint (12) is provided with an elastic insert (15) . 35. Miltispan

girder as in one of the preceding clains characterized in that a release

Voi i spanadi r UEREpa olhs S K bedHrR0Re Jind Ahdacidizedin 5t e,

one segment %s%@éxn?@e#@n@ (HyRderRp ihsogiaity @ﬂthb&ﬁﬁtm b&@ﬁﬁg(sg)a@ is

roughened up for better contact wWith the joint filling materi al
Miul tispan gird@2yas in one of the preceding clainms characterized in that

32. Multispan girder as in one of the preceding claims characterized in that a
joint (12) is provided at the end of the segment.

33. Multispan girder as in one of the preceding claims characterized in that that

the joint {12) is made in concrete.

34. Multispan girder as in one of the preceding claims characterized in that the

joint (12} is provided with an elastic insert (15) .

35. Multispan girder as in one of the preceding claims characterized in that a

release agent layer is applied to one segment end near the joint (12).

36. Multispan girder as in one of the preceding claims characterized in that one

segment end near the joint (12) at the central bearing span (2.2) is
roughened up for better contact with the joint filling material.

37. Multispan girder as in one of the preceding claims characterized in that

teeth (18) are provided at the end of the segment (10} near the central

bearing span (2.2).
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teeth (18) are provided at the end of the segnent (10) near the central
bearing span (2.2). This Sheet Has Been Replaced | X111111111!11 HE 1111111
INtI1T1t | 111111 *CLMs* 27 38. Miultispan girder as in one of the
preceding clains characterized in that the teeth (18) take effect in
different directions. 39. Miultispan girder as in one of the preceding
clains characterized in that a guide bolt (21) is inbedded in the concrete
in one end of a segnment (10). 40. Multixpan girder as in one of the
precedi ng clains characterized in that a conical sleeve (22) is inbedded

i n the coB8r etMultispeheyijdsiras inkMe ofthe pvetedisgamiaims dearagterizeddndhat thene
precedi ng clainms characterized in_that fhe. connection between the segnents
(10) is effect@@t'bw%ak% ﬁCEEP@@%TedﬁtfhreﬁpG@%z 42. Miltispan girder as in
one of the preceding clains characterized in that the connection between
the segnents (10) is effected by neans of a bracing elenent (13) 43.

Mul tispanagir dmmt%%)ah(f}qiﬁd%@ & intdie oF Leasteteditlgatiamns blagractarieteid that hat a
free joint is provided to the next multispan girder (1) of the travel way.
44. Ml tispan glidddcha@1)is ioneedded inthpreanssetegnang end eharsegmentddd)in

that a wre path (25) is provided in the caisson girder (1) 45. Miltispan
girder as in one of the preceding clains characterized in that an access

Shoot Pas Htheer EISPER A AR AT PRSI chateo AR infthat & Th <
11111111111111448rkd411s1ddvd (22)lis Mnbedded in the concrete in the joint (12).

41. Multispan girder as in one of the preceding claims characterized in that the

connection between the segments (10) is effected by means of screws and

plugs.

42. Multispan girder as in one of the preceding claims characterized in that the
connection between the segments (10} is effected by means of a bracing

element (13)

43. Multispan girder as in one of the preceding claims characterized in that a

free joint is provided to the next multispan girder (1) of the travel way.

44. Multispan girder as in one of the preceding claims characterized in that a

wire path (25) is provided in the caisson girder (1)

45.  Multispan girder as in one of the preceding claims characterized in that an

access opening (4) into the hollow space (3) is provided on the girder (1).

This Sheet Has Been Replaced
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