A

SUPPORT Description The present invention concerns a SUppoOrt Ve g zat'/ asplt
(hereinafter, a beanm) for a travel-way of a track guided vehicle, fuyepmfpoin-
especial ly a-magnetically levitated railway, said beam bei ng consfi ugi-eg

- of concrete, especi ' f precast concrete, having in its _

| ongi t udi nal eXtengmmMmmmﬂummmﬁuously rupning first flange conne@ﬂEdNFOFC“«E1

| i kewi se | ongi tudinal | y.sani ng webs and at the end of each web, renote
fromthe said first flange, having second flanges, whereby, on the said
fl anges of one of the beans, which flanges, as seen in cross-section, are
di stanced one fromthe other, add-on fixtures for the guidance of the
vehi cl e can be WNMMHWWNBMNMNhe I nvention concerns itself also wth a nold
for the casting il beam For exanple, WD 01/11142 has discl osed a
beam for nmagneti cal I«gooool*evi tated travel -ways with an first flange
possessi ng webs, onto which first flange are placed consoles to fasten the
said add-on fixtures for the vehiclg P Tconsoles are screwed onto the
first flange or are so placed during the original pour. The said fixtures
affixed to the consol e incl ude—the—f+arres—satorg-with the horizontal and
vertical guides for the vehicle. Th@ beamitself conprises one solid
concrete body or, in an advant ageouDC&RRIAMeNnt the beamis made of

sections of hollow cross-section. For an econom cal construction of the
travel -way f ol heheresaghdivendiphyconcerns & suppeni (heseinaiek , a theameforsaare, in

Caver e n AREREYL T\ tFack: SBidrgs Yenlsiey SRRl o i oy BHEate'
order that railgayusaid ®eam tbei?? ddistilRERE df Ccondtétd, aé§skdislBy elbeiy dfs to be

in any way assured. Consequently, it has al ways .  been foreseen in the node
of const r udreeastreancrefes héb‘ﬁ'ﬂdﬁé"ﬁ longitudinahextieagionza cepynueisly supninggi d and
torsion fr St ' min
ol ation tgrenidht Endcted to FRonRebhbituibAF NG B, Ao of I B8

mul ti - conpanft eacti alélyecerhetemfronathe besid finspl ey, Hedamg sefcondi flamgyes

whereby, on the said flanges of one of the beams, which flanges, as seen in

cross-section, are distanced one from the other, add-on fixtures for the
guidance of the vehicle can be placed, and the invention concerns itself also
with a mold for the casting of the said beam.

For example, WO 01/11142 has disclosed a beam for magnetically
levitated travel-ways with an first flange possessing webs, onto which first
flange are placed consoles to fasten the said add-on fixtures for the vehicle.
The consoles are screwed onto the first flange or are so placed during the
original pour. The said fixtures affixed to the console include the frames
along with the horizontal and vertical guides for the vehicle. The beam itself
comprises one solid concrete body or, in an advantageous embodiment the -
beam is made of sections of hollow cross-section.

For an economical construction of the travel-way for the magnetically
levitated vehicle track, the beams are, in part, more than 30 meters long.
The requirements of the beam are very severe in connection with exactness
of form and stability of shape, in order that the functionality of the magnetic
levitated travel-way is to be in any way assured. Consequently, it has always

been foreseen in the mode of construction for this component, that the beam



are made either of one piece, or nostly, based on transport considerations,
.made in multiple sections and subsequently coupl ed together on the site.

These conponents are indeed optinal for the usage of beans for nagnetic

| evitation railways, although the manufacture thereof , because of nold-

rel ease work, is very expensive in time and | abor costs, because, after the

nol d rel easing of the holl ow bodies, the end closure plates nust be inset

or openings nust be provided in the end plates, which would necessitate a

conpl i cat ednustrier very tigidaandstonsiomtitgs,. Intorder tcheffectrapstilcbettertbiahayiarafnt

I nvention, ,to . create a heamfor a . travel-way of a. el.ic.leyitation
track, i hE SRR i rFEROE e Be flidphdR B e fp8ondtic RURShoR usRk: eBeh

| evi tation miledeniphrhentiizé® befanidihave dderbemplsyeek| Beants oF amgniysal | y
manuf actured. This purpose is achieved by a beamw th the features of the

i ndependentare ¢dnagdergither ofepe miees,.tar MAstly, Rased om transporcansigierationshe

web(s) re r. ' f f r e 0,

fl anges, m%jeé e'@%%@ﬁlneggééetzinesn% ﬁgﬁﬁq}yb%te ﬁgggt\l)g(racg[e]}) ﬂ?%a%k@oﬁ? ts( ﬁé %geam By
means of t Mikeskl corgpovients arbeadedthsptiman foratie, usdgectf, béarms fosmagmets of its
application, has a sufficient rigidity against torsional stresses, since

each secondevilalingerailyaysn altherah afhey manufacture theneghior besansge of jngolsh

desi gned, Lt ntd | ; it er, ensi on
o the. tor draase Wikl LK, Shehend KON pi BnEREATIE, bREIRE iy e

parti cul ar naoldapteagawuef thebbaoliove bodiEs, thee end aodure plateshmust keeirset doet ween
the webs a hollow s aﬁeb, whi ch i s otﬁen a tlage si de of t]he seco.nc{ fl ange.
The webs i PPERENGS, BIUSLibg peoddedAg ?a‘?@‘i? P& MiygHhayould NecesstatenR each
ot her than cohficated infek ARIRpaAReAs. the first flange This allows the beam
to be at least partially released froma nold along the second flange. On

t hi s account Thes,biédsrihepumeosguot ey peasent dovantionalto wreatade beamefpeasi ve

di sassendl y of) @' Wea TRhgnsid YELiAton ' Fadl IShi&® Ban fulfil the high
requirements of such a magnetic levitation track and in spite of this, can be
quickly and economically manufactured.

This purpose is achieved by a beam with the features of the independent
claims.

In accord with the invention, at the edge of the web(s) remote from the
first flange of the beam, are placed second flanges, these extending
essentially transversely away from the beam. By means of this flanging, a
beam has been made, which, for most cases of its application, has a
sufficient rigidity against torsional stresses, since each second flange, which
generally serves as a lower flange, is so designed, that it contributes by
means of its marked transverse extension to the torsional structural strength
of the beam.

In the case of a particular advantageous embodiment of the invention,
there exists between the webs a hollow space, which is open at the side of
the second flange. The webs in the area of the second flanges are further
spaced from each other than they are in the area of the first flange This
allows the beam to be at least partially released from a mold along the
second flange. On this account the beam can be quickly and economically

made. A expensive disassembly of an inner mold structure, in order to



renove it fromthe end faces of the beam or the placing of slanted
construction for denolding in the central interior of the considerably
small  holl ow space is thus avoidable. It is advantageous, in regard to the
flexural stiffness of the beam when the first flange is an upper flange
and the second flange is a lower flange._In special cases, this can be
reversed. |If the center of gravity of the cross-section be located in the
area of an average cross-sectional height, then, by nmeans of no increase
in wei ght gemavkeitbtsam the dnd dades afitthel bgamesaer ither ezlaeingaot)séanted

flexural rigidjty.of .th beam can, be achieved. The, conseqguen of this is
an* ncr eassonatrioh L fempiiRl 57 e eABmL MG ar 8106 SRR Shelcs i on
in defl ect iHynowPsgacedsdthiPavoi@gble, of which react positively on the dynam cs
of the travel notion. In particular the flexural rigidity and the

t orsi onal ri gltds tagvantageous eis eagacd darthe flexnralisiifiness ©f the heam.nehenact ur e

pace, to chefeRaiSinan AT Mpes b R Hhendmatans AleWMsTanbe e er " o

bring aboutspacRBassd,ithi8 dain be epgddrent al i zation is to be carried out. By
means of this extra concrete. procedure, the manufacture of the entire beam
in accord witlf thacenter ef gravityeof thegipss-sggtion; be| lesated Bxthenareg ef aBwi se as

conpared w SENt: i | r get.d e: F'fé@e i kNt he
case of theat\%rréeiégﬁfgsl n%eyr‘n'PP%m‘g'@‘E‘ﬁgEéﬂ’cF{gsﬁ%"%k&:’@s["? theyw%%glt;béqui red,
can be i nmibe dteany, qr by isdbstantislly tessgintraseha geaterctiexuwél tigiditpedithéo set,

until finally the closure plates can be concreted in, is no.longer
necessary. DEeE Gaake SChiENSE ni e Eapraquencs Qldbisyisean naraese i it di ng
operation b | ' ' | i wi t hout
the destr u@ﬁg‘ﬁﬁgﬁﬁ?ﬁ%&l rgrﬁ)ij (?gﬁnT ﬁe&%'esyr)ngg)%ﬁygﬁﬁ‘”ﬂ?ﬁﬁ?é%ﬁﬂ%\%‘@baces, ’
but can, hethunfewbichi teactigosgivelyespethieatlyyamiest obf thehdravelverotidnande, whi ch

ot ends 1 Ll R A (PSR PR S SRR i1 vy

and in spite pf théiSours® oS @55 ehahlfacted 9oh ted -5, thiss hobasecdssandy

proven f un(%éllloovcliﬁlg; tHg fr;[lsohicgrr\]ihg of the hollow space, to cast on an additional plate on
the ends of the beam, in order to bring about a connection if
compartmentalization is to be carried out. By means of this extra concrete
procedure, the manufacture of the entire beam in accord with the state of the
technology is clearly extended timewise as compared with the present
invented formation of the beam, since in the case of the present invention,
these closure plates, if they are required, can be immediately provided.
Waiting for the concrete of the beam to set, until finally the closure plates can
be concreted in, is no longer necessary.

The beam is, in this respect, so designed, that the demolding operation
can be executed along the longitudinal sides and largely without the
destruction of the molds. The beam exhibits no closed hollow spaces, but
can, because of its design, especially that of the lower flange, which extends
itself outward of the beam, supplies sufficient torsional rigidity. Thus the
beam is appropriate for magnetically levitated railways and in spite of this,
possesses the length-of-span which has already proven functional up to this

time.



time. 4 A further advantage of the invented beam upon the manufacture, is
found in that, the beamreinforcing rod structure can be prefabricated
before the pour of the beam The extensive prefab reinforcenent can then,
for exanple, be set caplike on the inner nold structure. Moreover, it is
possi bl e, because of the shape of the beamand its nolding, to mx a
stiffer consistency of the concrete durf ng the pour. This has a positive
effect on the concrete quality and favors |ower costs. Beyond this, a high
strength conArfortbenadvantage of theeinyehtdd beamaipgpm theonanefiaeturenisifourdpl oyed.
Advant ageousl the ends _of .t he be t he webs arg, connected together
by moans off il dhe tifark dEhina. for St Rl eS fEBnkeRRE bore BT f o

i ncreasi ng gowr SoPARE béandi t Yhe addensive Nprefahereiffarsénidity cBRatien, frovi di ng
a connection to the nei ghboring beam The connection to the adjacent beam
can be of fX¥empiekbe get eanlikeorcthesinner awilq stvetore; bloiaevarn dns ppssiblesat ed,

ther by, v, BB T6RTEnaS o 8RB and, iEPRRRETR L AR, |1 LS

particul arly advant age, eam end €l osur ghed,

that they aonsitermy ofitHecondreteduting thé@obeamhisByad dippshwangfezhon the
advant ageous force-flow path is created fromthe beans intq the pillar
supports upFSRCUe cAudifvyang danersy lgwerpcasts: Beyandhdhisi it higlh estegngtihe

t or si onal ' ; Em:t‘”@ ' hei ] e hol | ow space,
at | east oﬁctghgﬁ%igﬁ’zg?'9§Q§F§§§{Jﬁ |c%?éﬁgrett%ggﬁ\%b%n?@é%?her. By the use
of the bul kheAdyamstageuvesigntat othet eadsedf dmsl bden, ltleveweldd aargecomvectedd one

th ' ided. The sai d, bul khead is ans f increasing the
Cor sional {699NREDY MEaDs Of (RIOSHIS Riatesc o B \iasire HIRtES REMVe M5y thenaNg heads

can be pr OWa(i'\%dfqu‘ﬁﬁ%Fe%%thd ff@rsﬁd?fa‘?iﬁqzé‘iiy sand dieffe QthéMRaR§aRky! nable
correspondi ngly increased. The bul Kheads are, advantageously,

pr edom nat @rgvigingc adcennestigal todtha aeighbadringnbeam. arldeheonnaatione ta the

particul ar la%jécoern? ib%gn{ Sghsbteagft sm?c%ag]kir%,t{ﬁgp}z%%%e?aeble rs(t)r\(/)in(gj;ecdonvr\llietc |ort1 hree
is created, whereby two or more beams act in common as a
compartmentalized beam.

It is particularly of advantage, if the beam-end closure plates are so
designed, that they accept an underpinning for the beam. By this means an
advantageous force-flow path is created from the beams into the pillar
supports upon which they are held in place.

A further increase of the torsional stiffness of the beam is achieved,
wherein in the hollow space, at least one bulkhead is placed which binds the
webs together. By the use of the bulkhead, a movement of the web and the
lower flange toward one another is avoided. The said bulkhead is a means
of increasing the torsional stiffness of the beam. In accord with the need,
more bulkheads can be provided, whereby the torsional stiffness of the beam
is correspondingly increased. The bulkheads are, advantageously,
predominately placed at equal distances from one another. To be a
particularly torsion resistant beam, a beam would be provided with three
bulkheads. The bulkheads, in this case, occupy the entire cross section of
the beam hollow space. In other embodiments, provision can also be made,

that the bulkheads exhibit openings or function principally as struts, so that



bul kheads. The bul kheads, in this case, occupy the entire cross section of
t he beam hol | ow space. In other enbodi nents, provision can al so be nade,
that the bul kheads exhi bit openings or function principally as struts, so
that 5 openings are present, allow ng service lines and/or tension
apparatuses to be run through the open spaces. It is of particular
advantage, if the bul kheads are placed inh the area of a transverse
pretensi oning nmenber for the beam and/or in the area of the said add-on
conponent s,openings anetpresertp allowingysesvicadines mglerdensiontapparafusesitebeof t he

vehicle. In h mis reinforced in those areas, in which,
for exanpl é?ﬁ#ﬁr@u?@gaéggﬁb%i)(?%%gnents are affixed to the beamby neans of
consol es. A cltased partoulaf adwirtageoiftite balkheads ee placsd I thenakdzoot aan
essential increase of the total weight of the beam It can frequently be

suf fi ci ent tfasSYBESE nrefiﬁn%ia@iqgatr@e@bgu&rum beame agdfpron theraregedfmthet t he
bul khead . ] . ' g, both
ut Kneads e&&d-?nfgéﬁipﬁgeﬁk t fifis aler Lé’ﬁﬁ?'ihgp g, grbn}gto*ugzﬁpié%s%ﬁ th@> Dot

wei ght and ‘materi a eam1s save eve an
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second fl anges, especially the | ower flanges, in the area of. he hol | ow
space, are 6ﬁ$re'@t‘élg"\hn'tf @é"&’ﬁplﬁ’ B¢ accep WW?ﬂ%eWﬁrﬁIPa%%'ﬁ?‘i to(;P\et he
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space, so that ce again a close _ IS create I n many cases
of appl i catwithout hovassentiali increaselnd thaifdtabweight of theheedrmse pl ate is

principally pl,aced. in s ential.sections along the bea This c roduce
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In this matter, provision can be nmade, that at the webs, i.e. at the

connect i on agsetaizo. | ot weightangemateriat éor themeasn isosveskt end out si de of the
ConcreLe oh o FEoRi Y Sicihaf Ry BRRNRC o Ao, K108 0,2
torsion residvaatige o theafecond flanges, especially the lower flanges, in the area of

the hollow space, are connected with each other, following the manufacture

of the beam, by a base plate. The base plate can completely close off the

hollow space, so that once again a closed hollow body is created. In many

cases of application, however, it can be sufficient if the base plate is

principally placed in sequential sections along the beam.

This can produce a sufficient torsion rigidity, whereby the manufacture of the

base plate is made simpler.

Advantageously the base plate is incorporated in concrete. In this matter,
provision can be made, that at the webs, i.e. at the connection of the lower
flanges, steel connections extend outside of the concrete of the beam, on
which the base plate is mounted, that is to say, is concreted in. This
connection is of such a manner, that once again a torsion resistant form of
the beam is achieved, which is particularly justified by the high requirements
in the construction of beams for magnetically levitated railways.

Alternatively, the base plate can be of metal or plastic, especially
fabricated as a frame. This enables a simplified mounting and demounting of

the base plate.



the beamis achieved, which is particularly justified by the high
requirements in the construction of beans for magnetically |evitated
rail ways. Alternatively, the base plate can be of netal or plastic,
especially fabricated as a frame. This enables a sinplified nmounting and
denmounting of the base plate. 6 If the base plate is at |east partially
designed to carry load, then the torsion“resistance is further increased.
| f prestressing elenents are placed in the beam then a sufficient

resi st ance t olfbieedbage friatet Isc at deastcpartiaby wesignedots cafryt loadbdben the be

achieved It _is of rticul ar,,advantage, i.f a .tensioning reinforcenent is

ol aced i n tASOBRESA00EL fithehintedtn oIf pesstieshng gleranty ate placedan

rei nforcempé, begnethed | ¥ WOARidMt esdistafce edsl behdiflgeifbhahebebrisgenr after
the mounting of the beamand is not restrained, the beam can be deforned

in the y ar@pplicatipnscettherheammmayke aplieyedvery accurately trimed. For the

read) usttent, il of o AURRAAG f L 1SHGB0AL' Bl bRBAIETL pitR! inhg Deam

t he tension ] us ance 1 n OW Space t am ar e

accessi bl e.outelvaneagsfotid Ylahjes.hoByomespacef guchhe teasion seipfdrcémente for
the placenent of central tensioning nenbers. The tensioning nenbers are
| ongi t udi n&sPgcially when itrcambadiradiagied aitheaheiere e aftethe Mapnkiegafal

t ensi oni ng rgée% er.el r YA ' ' NYer so
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conventional, beans. For _the strgssi of the pretensioning el enents,
provi si on s aa&%‘&tﬁgﬁge%u@’?ﬂ b@&‘ﬁr ntgge,m‘? g P a(th’ e283MonEeoteP$IRNc| osur e

pl ates, tengjjqtivéhtd S6EMSRMBAN O RONOWEPHceS SPRIE Boark drB ddbesgibRa of the
hol | ow space. In order to make possible an abutnment for the tensioning

pressure of tAdvaptageeuslyothienfoldownepace ofidhenbegmoissipyt tohuselfoshe
plates, es%?gée%él){t iop ctelﬁ?ral %ﬁs"’}ogi]:wgt rrﬁ%n%)érlsp WT%%af:eerfsioen)frh]gi; brintem%te?se Iarg lates.
longitudinally arrayed in an advantageous manner. Further, the central
tensioning members therein are thermally insulated in a simple manner so
that the temperature gradient of the beam can be advantageously controlled
and the thermal distortion of the beam clearly reduced in comparison with
conventional beams. For the stressing of the pretensioning elements,
provision has advantageously been made, that in at least one of the closure
plates, tensioning recesses have be placed, especially in the area of the
hollow space.

In order to make possible an abutment for the tensioning pressure of the
pretensioning elements, advantageously, the closure plates, especially in the
area of the hollow space, exhibit steel plates.

If the beam is a part of a compartmentalized beam system, wherein a
plurality of trued-up beams are connected with one another, then a
construction system particularly capable of load carrying and exact in its
tolerance accuracy has been created.

If upper and lower flanges, in relation to the vehicle, are favorable from a
streamlined standpoint, with a predominate avoidance of the cross-sectional
changes attributable to the said vehicle, then the beam is not only, inventively

bend and torsion resistant, but in this way makes possible that the



If the beamis a part of a conpartnentalized beam system wherein a
plurality of trued-up beans are connected with one another, then a
construction systemparticularly capable of |oad carrying and exact inits
tol erance accuracy has been created. If upper and | ower flanges, in
relation to the vehicle, are favorable froma streanined standpoint, with
a predom nate avoi dance of the cross-sect i onal changes attributable to the
said vehicle, then the beamis not only, inventively bend and torsion

resi st ant, rbagnéticallyileviteigd vekislep trayeling: at lextrentee Veloaitiggnenitbal bgam

| evitated vehicles traveli t, extr vel oci ti.es, on,the beam can be
oper ot ed cSaNd GRrie amiettig it BRdedE ASSIE TeRloilinatal offfyow
i npacts. MinpavR MateBvér §QES br sitstiviatien Tohtribites té _@nefggr Savingy dagingdur i ng
the operation of the said vehicle. If a beamis designed in such a manner,

t hat those tBeopartionofibesaid vehielge radi ati on of the sun and/or the wei ght

cecon 11 anged hpeet} g PR, th, gianer 1, R Y BEeARaR 7

advant ageouke radiation of tipoalin aag/drehs wedghihefdthet hedim @n fhevfirst flamgeaatd ur e
gradient obtains within the beam This nmeans that the  heating of the beam
in the nei @H'EBrFHG@GOBfaﬂ%'@afjlf}gs‘t’“ fh‘%ﬁ@%o%ﬂwé@?s gee simitando oneaanatheke t o
the SeCO“dtﬁéﬁ‘,’]ﬂﬁpé&icGI‘éﬁg a}éﬁ%ﬁta‘g\é%ﬁg%aw, LAl hbs ibeedViehEREy, thﬁ?‘é the
first flange or the secon anges experience greater expansion than do
t he ot her bhewesiempemtaiiengrafierithebtbasnwitkinatiee beémundhésn niesatsi thgtitbe t hus,

eneral | eaki ng,, avoi ded {0 a great extent. For .the creatjon .of, a state
of equal * ndEatHg S10e ST 0p Uik inGhBRIARG GhinecfrSt flangedin Whl 89118158 haq
been nmade, Frbaicidde io_eﬁfétsélﬁfnbsﬂé?f%ésh@ dOHESUE) &enly hdPAUD iPRS§65i8ed heat
absorbing or reflecting surface. 1Tn this way, for "~ instance, a varying

radi ation dhatthe fyshflange oethenskadnd iangesr expasienchegraatemexpansios than
absor bi ng. st ol Peabhg A Bridlod b if tsahbetADEr 31 eveh dtRd s, "
coat of paithds, daherdiiysspaiking, voltidd ©r£gtedtlkaterml characteristics of the
For the creation of a state of equal heating and corresponding expansion
of the beam, provision has been made, that at least parts of the outside of
the beam possess a heat absorbing or reflecting surface. In this way, for
instance, a varying radiation of the sun on the individual parts of the beam
can be compensated for, which results in an equalized expansion throughout.
A heat absorbing and/or reflecting surface on a beam can also be created
by a coat of paint. In this way, the different thermal characteristics of the
beam are very simply controlled.
If, at least, parts of the outer side of the beam are subject to shading
elements, then, again through this measure a lower temperature gradient of
the beam is attained. The operating characteristics of the beam can be
regulated in this way against the most varying radiation of the sun.
Because of the fact, that the second flanges extend themselves relatively
far beyond the accompanying webs, they can be put to use as a travel-
way for additional vehicles, especially inspection or service vehicles. The
vehicles can, in such a case, ride on the upper side of the second flanges

and for example monitor or measure the add-on fixtures for the magnetically



beam are very sinply controlled. If, at |east, parts of the outer side of
the beam are subject to shading elenents, then, again through this neasure
a |lower tenperature gradient of the beamis attained. The operating
characteristics of the beamcan be regulated in this way agai nst the nost
varying radiation of the sun. Because of _the fact, that the second fl anges
extend thenselves relatively far beyondsthe acconpanyi ng webs, they can be
put to use as a travel- way for additional vehicles, especially inspection
or servi ce lgdtated érackTifgain ghisgtassitde thatithe itstilangeds e, upperdlange) kanupper
side of th Secon d flrfanﬁfﬁg ang fqr exanpl e nonitor or neasure the add-on
fixtures f ?W@ et PFPESUNG QN t at ed track. Again, it is possible

that the firsy, flhaé‘%‘ar(ﬁerein Aduerd VitraBree Inveatlon PRitR @ Iberad of dhe tAbRveame
function. 1. In a nmanner in accord with the |nvent|on with a beam of the

above descri bedlaschbed déndveatweenia Sestflanggeanstha seconddiangel arsion
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gradi ents, undesi rabI e deformation occurs. The exact aligned structural
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By neans of the eat conpensati on or heat exchange neans,
it now becones epmﬂdmgaedtshaiciunah eldmentasro déngaernposseslsesrtgbyrelqelaedd first

flange, the heat, which t ris I s conducted to th ?
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those areas of the beam which apparently are heated to a | eSser degree or
whi ch possess ndweatmesspehsatiorr 0al heatd expb@nge:guieassa it | rowebecomesf or

war m ng/ cool | ng'po':s%fbléh hat, P R25Ease® gfy %“%%Pee%HSng’ly Keated first flange, the

heat, which thereby arises, is conducted to the second flanges,
whereby these flange are also heated and expand in the same
manner as the first flange. The heat can be specifically conducted into
those areas of the beam, which apparently are heated to a lesser
degree or which possess more mass of material and thus require a
longer time for warming/cooling. For this purpose, advantageously, a
control or regulating system, particularly with sensors and pumps can

be provided.

Lines circulating a heat transfer fluid, particularly oil, have proven themselves
as a means
for heat equalization. By means of these lines the heat from the more
strongly heated
areas of the beam is transported to the less heated areas. The transport
through the lines can be effected by pumps or passive means based on
gravity.
As an effective means for the heat compensation, cooling and/or heating
elements are of advantage. These cooling/heating elements, which, for

instance, can be operated by means of solar cells, can likewise, upon need



control or regulating system particularly with sensors and punps can be
provided. Lines circulating a heat transfer fluid, particularly oil, have
proven thenmsel ves as a neans for heat equalization. By nmeans of these
lines the heat fromthe nore strongly heated areas of the beamis
transported to the | ess heated areas. The transport through the |ines can
be effected by punps or passive neans baed on gravity. As an effective
nmeans for the heat conpensation, cooling and/or heating elenents are of
advant age. hoic e topénatunecgradients Withimths, besiincat, a law levehaindrtbes, aa be
oper at ed bg means of so.Idaciﬁfcel I S5 Cgﬁrﬁll, | i kKewi se, upon need 9 hold the

t enper at ur ar&le & 8VRid 9RTATPalo,8 eaﬁeagn.l ow level and thus, to a |l|arge
extent, avoi dirfdatesraedvitanthel invBatidreaim thenfoledMd for tthe ti8niifaéRittisna in the
followi ng, for the manufacture of a beamof a travel-way for beam of a
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made. EspedndiVidyal modatess sothatdlyithe exthamgmef acidly mdcﬁué,talﬁ&damyidfways,
then the travel way could be made gut of a nmultiplicity of eans conbi ned
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from one f dliffereocesdn like beambare aeceeshryut By rmeaans of tkégrropeseatk mold
construction, it is now possible, that beams, which fundamentally have the
same shape, can still be individually characterized by the switching of
individual modules. By means of the mode of modular construction, a rapid
manufacture of the carrier is possible, since the alteration of the mold
construction from one form to another can be carried out in a very short time.
The modular mode of construction of the mold concerns both the longitudinal
and cross-sectional formation of the beam.

It has proven itself as advantageous, that the mold be comprised of a
basic framing, a therewith connected, exchangeable core piece, and a
movable side piece. Further elements of the mold can be provided for the
projecting consoles and surfaces as well as for the casting at the beam ends.
With these individual elements, which, if required, can be subdivided into
partial modules, a very flexible, individual manufacture of altered shape
beams can be obtained.

It is of particular advantage, if the modules for the compensation of length
upon the stress release of the tensioning elements, during the mold release
of the beam, are connected together in a sliding manner. If, at the time of the
demolding of the beam, the tension of the tensioning elements is released,
then the concrete of the beam is compressed and beam is thereby

shortened. This action can lead to a jamming of the concrete part in the



The nodul ar node of construction of the nold concerns both the | ongitudinal
and cross-sectional formation of the beam It has proven itself as

advant ageous, that the nold be conprised of a basic framng, a therewith
connect ed, exchangeabl e core piece, and a novable side piece. Further

el ements of the nold can be provided for,the projecting consoles and
surfaces as well as for the casting at tH% beam ends. Wth these

i ndi vidual elenments, which, if required, can be subdivided into partia
modul es, a Meldy Iﬂmmebtoeavqnddms., themasdules a slidingy cennected, ongge theeans
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during the m@ﬂndergailsesmq)os@fmé he beam are connected together in a sliding
manner. If, at the tinme of the denpolding of the beam the tenS|on of the
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the nmold nodyle even wth rel eased ten5|on menbers is still possible. By
nmeans of t KifereaLeensalesn eptgnal BRFIIABSIUI es for different consoles, a beam
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are borne on d|§ ferent underpinnings can be erect by neans of  different
consol es i noappbeanng plateist wbish. amhborum;bdr indiordpobeoffsahta lonei anetbetrd with

the requirepne 3? tncor%arate %P bearing plates which are hori zontal,
i nclined, &N § GURIOM,MEHE VERGAHEKY- can be cust om made very quickly.

Advant ageousl RdvamagaBdsily e shé mbdelesr inathef afd® dTae Bass ddfsoly haveecesses
for the acceptance of t he nmounting connections, said plates being provided
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By means of , for example, long cores or side pieces, different beam
lengths can be produced by the invented modular construction manner of the
mold without any substantial rework costs for the said mold. Especially,
when the core pieces are comprised of additional subdivided modules, then,
under certain circumstances, it is a requirement, to remove single inner
module pieces and the set the end pieces together. By this means, and in a
very simple manner, beams which are alterable in length can be made.

Through different formulations of the core pieces, it is possible to very
simply manufacture different shapes of the said hollow spaces. In this way,
for instance, according to need, different radii or reinforcement elements can
be provided in the hollow space, whereby, in various cases of loading, very
individual beams can be created.

It is very advantageous, if the module, in regard to number, shape, and
size make possible the formation of individual bulkheads. Even in this case,
an individual adaptation to the beam to different conditions is very easily
created.

Further advantages of the invention are to be found in the following

embodiment examples. There is shown in:



| engt hs can be produced by the invented nodul ar construction manner of the
nol d wi thout any substantial rework costs for the said nold. Especially,
when the core pieces are conprised of additional subdivided nodul es, then,
under certain circunstances, it is a requirenent, to renove single inner
nodul e pi eces and the set the end pieces,together. By this neans, and in a
very sinple manner, beans which are altetable in | ength can be nade.
Through different fornul ations of the core pieces, it is possible to very

si nply mandidSTtQOF DRAWINGE 't shapes of the said holl ow spaces. In this way,
for instance, according to need, different radii or reinforcenent elenents
can be provided in the hollow space, whereby, in various cases of | oading,

very indidjglual beangroseBeborcbeabedm:!t is very advantageous, if the
nodul e, in regard to nunber, shape, and size nake possible the formation

of i ndivi difdd dul khedaagitudiaal sestippiof ackeam witheut the bulkbead:adapt ati on to

the beamtq.different {: L) il r I d. Further

advant agesq:(# :{ he i %Jgﬁ@ﬂgdﬁﬁglgge%%lgﬁt?\ef%f%euaﬁﬁ%‘?'{r?y? ng@%fﬂﬁbm ng enbodi ment

exanpl es. Higre i s sHomgitudinallskctibh 5T alredoRAWNGD Ihilgheads;a cross-section
of a beam Fig. 2 a |longitudinal section of a beam w t hout the bul khead;

Fig. 3 a longitudinal section of a beamw th a bulkhead; Fig. 4 a

| ongi t udi ngd; ctio ; kbR %Hﬂ@h@?& 1 j .a | ongitudinal

section of qﬂég;%am w%tlﬁﬁ%@ucﬁﬁ%{ﬁ%éagg\;éoo I'g. aagrbou@sr%s?ggti on of anot her

beam Fi g. Fig.e& cr osa-cgess-sedtiarf obamdther bearyy Fig. 8 a sketched nold with
i an alternative c Fig. 10 a longitudinal section

gf bgaB]eamF:ﬁqg'h its ﬁrﬁr8§s—|§p§t_lorlgg£r§otﬁi8ﬁégé%i nal section of a beamw th an
alternativeigmd; 3 sketched mold with a beam;

Fig. 9 an alternative core piece;

Fig. 10 a longitudinal section of a beam with its mold,;

Fig. 10a  a longitudinal section of a beam with an alternative mold;

Fig. 11 a cross-section of a beam with its mold;

Fig. 11a  a cross-section of a beam with an alternative mold,;

Fig. 12 a cross-section of a further beam;

Fig. 13 a longitudinal section of the beam of Fig. 12; and in

Fig. 14, 15 a cross-section of another beam.

In Fig. 1, is presented a cross-section of a beam in accord with the
invention. The beam possesses an upper flange 2 as well as two lower
flanges 3 and 3'. Upper flange 2 and lower flanges 3, 3' are respectively
bound together with webs 4, 4'. On the upper flange 2, attachment plates
can be placed, but are not shown. Functional elements can be attached to
these said attachment plates. The functional elements are affixed for the
guidance of a track-traveling vehicle. The beam 1 is a concrete
manufactured component, which essentially, is of precast concrete, and,
when needed, is delivered to the construction site in a ready state, that is,
prefabricated.

The lower flanges 3, 3' extend themselves outward in a direction away

from the connecting webs 4, 4' toward the outside. By this means, a



Fig. 11 a cross-section of a beamw th its nmold; Fig. 1la a cross-section
of a beamw th an alternative nold; Fig. 12 a cross-section of a further
beam Fig. 13 a longitudinal section of the beamof Fig. 12; and in Fig.
14, 15 a cross-section of another beam In Fig. 1, is presented a
cross-section of a beamin accord with the invention. The beam possesses
an upper flange 2 as well as two | ower H anges 3 and 3'. Upper flange 2
and lower flanges 3, 3' are respectively bound together with webs 4, 4'.
On t he uppeelativelygagh, toasioaalhrrigidltyiﬂ ackisved for the gpercbdambiit Theclowsr shown.

Functional Iene ,can d to .these said att hnen tes. The
Funct | onal TngRen< 16 drdiacif BF vahy Restivashabo e Rimingl rBi g
vehicle. T%&mf@éséosmatm@méemse ORBIBAGSE of Btb BOAMONaRE weldy 4’ are
essentially, is of precast concrete, and, when needed, is delivered to the

const r uct i ®@@nected withhardlegiyeplated. that is, prefabricated. The | ower
flanges 3, 3' extend thenselves outward in a direction away fromthe
connecting webs 4, 4" toward the outside. By this nmeans, a 12 relatively

hi gh, torsionm spitedbfth biéai‘ns1 delrigeofasbrisiderable lepgth, Beadlosurelplate 6Waith
flanges 3, 3' are desi to be very heavy, so that the t or si onal rigidity
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ext ended | aweingfpamsgge o8a &hicland with the connection of webs 4, 4' above
the lower fla rev nreli stin f the ea durln assage
of Ca veni ol o Ve Hea dhE 510U e s Dagiodpad Pea BadTEE SisPrviadhy pi ot o
6 is providgden c\éf@bf‘shwﬁﬁq%tssﬁ\bwlkﬂ) ()éﬁrtméé”'QHﬂ)ﬂtt‘ﬁ%%” THe t?éhfﬂnf’! Ehhn@h The
beam 1 can, with | ocated I n exact alignnent on a corresponding

under pi nni rtgl.s be I@craletd in exmt@éjgemnpanta cerresponding gnderpigingt ant beam 1,

whi ch POSSESSEPorder to create a particularly torsion resistant beam 1, which possesses
a hollow space between the webs 4, 4', and which, in spite of this advantage,
is very simple and easily made, the beam 1 of Fig. 1 possesses an additional
bottom reinforcement plate 7. The bottom reinforcement plate 7 extends
itself between the lower flanges 3, 3' and is bound with these by means of
reinforcing bars 8. The bottom reinforcement plate 7, which, likewise, is
made of concrete, is encapsulated in concrete with a reinforcement 8 which
extends into the open space of beam 1. This can, for example, also be done
after the installation of various built-in construction components in the beam
1, whereby accessibility of the hollow space of the beam 1 for mounting
purposes is improved. The bottom reinforcement plate 7, for instance, can
be screwed in or otherwise bound to the beam 1, either releasably or non-
releasably. It is important in any case, that the bottom reinforcement plate 7
strengthen the beam 1 in regard to its resistance to twist.

For increasing the structural strength of the beam 1, reinforcing bars 9 are
placed in the upper flange 2 and in the lower flanges 3, 3'. The beam 1 can,
moreover, for instance be made of steel-fiber impregnated concrete,
whereby yet additional structural strength can be obtained.

Further, the closure plate 5 has . in place preparatory fittings for the

connection of the beam 1 with additional beams. Beyond this, recesses for



a hol |l ow space between the webs 4, 4', and which, in spite of this
advantage, 1is very sinple and easily made, the beam 1 of Fig. 1 possesses
an additional bottomreinforcenment plate 7. The bottomrei nforcenent plate
7 extends itself between the lower flanges 3, 3 and is bound with these
by neans of reinforcing bars 8 The bottomreinforcenent plate 7, which,

i kewi se, is nmade of concrete, is encap@ul ated in concrete with a

rei nforcenent 8 which extends into the open space of beam 1. This can, for
exanpl e, alpetensiahingelenfierds araalsonprovidest. i Dine ofosuea pades buserve far the
constructioncgg onepts .in.the m 1 reby.accessibility of trg? hol | ow
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to the beam 1, either releasably or non- releasably. I't is inportant in any

case, that deflection behavier.rindhe éension piches 171 ars irelitg manneheeleemgntsiforn
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the lower flangesy. R i8'shoWreabsatinfly eabtion rofleveéew dfothd beamnse PRenmade of
steel -fiber inpregnated concrete, whereby yet additional structural
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the said pretensioning elenents, by nmeans of which the peam 1 is brought
into the prBi€ B%%Sr-fpélgh%'é'ﬂéef ﬁ'oﬁéé%ﬁ"étei o F%Psbead%ﬂl'é&PPBlD?db‘@Wé@PBWefl n the
tension ni ggsn 1 I By | 4 i nt,s q JWolpN of the
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5, 5 as WghferdnihdSpaté@beswéen the websde s’ anadeathdt frorT 6Md endllbl@dtpess. On
the thinner closure plate 5, the beam 1l is coupled with another
plate 5 to the other end closure plate §'. In this way, for the first time since
the manufacture of the actual beam, a closed hollow space is created
therein. A beam of this type possesses a torsion rigidity, which corresponds,
essentially, to the rigidity of conventional beams.
In Fig. 3 a beam 1 is presented again in a profile view, which has no base
plate 7. For the acquisition of rigidity of this beam 1, a bulkhead 13 is
provided which is placed in the middle of the beam 1. The bulkhead 13 binds
the webs 4, 4' as well as the lower flanges with one another, whereby a
displacement of the webs 4, 4' and the lower flanges 3, 3' in relation to one
another is predominately avoided. A beam 1 of this type, as far as its
torsional rigidity is concerned, is adequate in many cases for the foreseen
installation as a beam for a magnetically levitated railway.
In Fig. 4 is presented a further embodiment example of the invention. In
this case the beam possesses two bulkheads 13. Between the two
bulkheads 13 is placed a bottom reinforcement plate 7'. This bottom
reinforcement plate 7' reaches, principally, from one bulkhead 13 to the other
bulkhead 13. The zone between the bulkhead 13 and the closure plates 5, 5'

are, on the contrary, made without a bottom plate. A beam 1 of this kind



beam whereby, by corresponding jointing, a multiconpartnment beamis
created. In the area of the lower flange 3, the base plate 7 is located. In
the enbodi ment exanple of Fig. 2, the base plate 7 conpletely closes off
the intervening space between the webs 4, 4' and reaches from one end
closure plate 5 to the other end closure plate 5. In this way, for the
first time since the manufacture of the'%actual beam a closed hol | ow space
is created therein. A beamof this type possesses a torsion rigidity,

whi ch corr gmssassgs, cesrant taatheybearo affiiee Fig;i&jiaryinofeas@udvtemiomiaigidit;arrs. I n

Fig. 3 ab ted a fil h h
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in the areas between the bulkhead 13 and the closure plates 5, 5, or even
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In Fig. 6 is presented a further embodiment example of a beam 1. The
lower flanges 3 and 3' of the beam 1 are so designed, that their upper sides
serve as a travel-way for an inspection vehicle or a construction vehicle. On
this upper side of the lower flanges 3, 3', sufficient room is available to place
a running track for the said vehicle.

The bulkheads 13, which, in the presentation of Fig. 5 are represented in
sectional view, are generally found in the upper part of the hollow space and
receive, for this reason, the flow of force which is inwardly conducted by the
consoles 14 into the beam 1 and thus into the webs 4, 4' and the lower
flanges 3, 3.

In accord with Fig. 6, solar cells 20 are installed on the webs 4'. This
mode of construction assumes, that the web 4' is more exposed to the
radiation of the sun than is the web 4. Thus, it is to be expected, that that the
side of the web 4' is more heated and thus contributes to a deformation of the
beam 1, if no heat equalization is carried out. This compensating for the heat
is effected by the solar cells 20 and a conductor 21 which is associated
therewith. The conductor 21 conveys a heat transfer fluid from the sunshine

impacted side of the beam 1 to that side which lies in the shade. By the



stub bul kheads 13, consoles 14 are provided, on which the (not shown)
appurtenant fixtures for the guidance of the vehicle are affixed. The
consoles 14, which are anchored in the concrete by nmeans of reinforcing
rods, bring about, by neans of the stub bul kheads 13, an excell ent

i ntroduction of force into the beam 1. JThe stub bul kheads 13 in this
arrangenent cause, besides an increase % the rigidity of beam 1, also
furnish an optim zed fastening for the vehicle guidance fittings onto the
beam 1. | nniegns Goted @beventhel wetr dr and rtheniower eeRaie Bkewisa mwWm 1.
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3'. In accord with Fig. 6, solar cells 20 are installed, on._the webs 4'.
This node oéfth%sﬂgwq}gf2in_ﬁi@gmﬁ+§/§,tottﬁgtprfzwtag@q rq S@@v@'%?ﬁé%'gf?’to t he
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that the side of the web 4" is nore heated and thus contributes to a
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conpensat i %% for the hﬁ%t Is effected by the solar cells 20 and a
conduct or MG PPRUAMSES i at ed therewith. The conductor 21 conveys a
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side which lies I'n the shade. By the 15 neans noted above, the web 4 and
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heat equal iopahi ifacein tieisWrrdvjomert, i acogguitslefframdhe top of the beam 1.
By means of a plate 7, the hollow space of the beam 1 is closed. In the
flanges 2, 2' and 3, tension reinforcement rods 9 are respectively
incorporated in the outer areas. By the placement of these reinforcement
rods 9 in the outer area of the flanges 2, 2', 3, the special aspect is, that the
said reinforcement rods 9 are still accessible after the installation of the beam
1, and adjustments of the beam 1 in the y and z directions is possible. This
adjustment in the y and z directions is done through a corresponding post-
tensioning of the individual tensioning rods 9, whereby the beam 1 is aligned
in a specified manner. In this way, for instance, upon the sinking of footings
at the ground, or other changes in the stretch of travel, an exact adjustment
of the beam 1 to the requirements of the travel-way can be undertaken. The
adjustment can be accomplished in an especially delicate and exact manner
by the installation of temperature dependent, controlled compression, which,
for the compensation of the deformation of the beam 1 by one sided heating
of the relevant tensioning members 9, correspondingly apply more or less
stress. The compression means can be connected to corresponding solar

cells.



2 and the lower flanges 3, 3', if a transport of heat, is carried out, for
I nstance fromthe upper flange 2 to the lower flanges 3, 3' by a
corresponding routing of the conductor 21. Alternative to the presented
solar cells 20, it is possible, to carry out the insulation or the heat
absorption of the beam 1l by neans of coatings, thermal insulation
el enments, cooling or heating elenents, as’ well as shading apparatuses. In
Fig. 7 a further alternative of a beam 1 is shown in cross section. In the
case of this bigalshadves thensketCh af gempduladyniils ap type af sialgfer @ beatm dict i on
ectigns. The

conponent, while the.upp fl e 2, 2. | epar.at ed ,j,nt o two .
open space, M COSSHISECHST aAN8 MR 1S cBnsiBts. s BRECHTase Ao oDk T tefoam 1.
By nmeans ofofahil mbRl module idebhsiucteaceThé fir® hs@Mnbdufe ebApeides Ithet he
flanges 2, 2' and 3, tension reinforcement rods 9 are respectively

i ncor por at e Parise32aned Fbeas wellyas heids anidnpartscida, K@ andi Fiaodment
(ot the” SRV IRE, BBaugl, MIBEEER G Fre g ECGRRTC Al SpRCEL '

that the <said reinforcement e [~ acces

i nstal | at i axchhingée fbeanathér tysed ofiehadilievithsvery lithe effoatm Mdrsovedreityisand z
directions is possible. This adjustpnent in the t,¥| and z directions is done
&

through a RASSEIPIAINTRIt {889 Piacess MbiRMgCersenin thrdieamadaan kMdi oni ng rods
9, whereby thg ﬁa}@ s Sifovdh 'a%nQ%rpbm@cﬁgﬁle&;be%ﬁ%e{he rlnBH]Qf; Fg’]"e@' for

i nstance, upon e sinking o ot ngs e grou or o anges in
t he str et ciByMmeana\oflexchangxaftheadra giesst 32a0by thee chreapiede 3@'d, lacbeam

oconi 1 shdsobraiaet wbidh b sipikulsaiv T shonasing) Balpeads which" °°
i”Sta|'ati%rﬁfoﬂtﬁiﬁ%aﬁ}ﬁeﬁng‘%ﬁ?@@@ﬁe%s iﬁQﬁérc%'ré%c%os@wmﬁémed ithg, for

the conpensation of the deformation of the beam 1l by one sided héating of
t he rel evardashedsiiog), nteprestrdr sessentislly, eapdordiatiging sipipary teothatoof tbes

stress. The _commressi Q ns be connected to correspondi ng sol ar
cells. 16 Hfﬁa%ﬁ%%aﬁth@ e'%k%f@h of a modularly built up type of nold for

\%Pgﬁrﬂ ﬁei peg[rﬂFﬁg. e/ haBngillitinamddttion 60aYeHns with As PasldCsKetear] L, on
On the base framing 31 are built the core pieces 32c and 32d, as well as the
end mold parts 34 and 34'. With a construction of this kind of individual mold
module, a beam 1 of a defined length can be made. If a shorter beam 1 is
required, then, in accord with Fig. 10a, the core piece 32d is displaced by the
core piece 32'd and the end moldings 34', representing the desired length of
the beam 1 are placed offset on the base framing 31.

It is quite plain to see, that by means of two very simple erection operations,
it is possible to create different beams 1. This possesses the substantial
advantage, that in the construction of a multiplicity of beams 1 for a specific
stretch of travel-way, in a very simple way individual beams 1 can be
prefabricated, without undertaking any great rework measures on the molds.

In order to avoid bracing and the like between the cores 32c and 32d
during the relieving of the tension of the reinforcing bar for the beam 1,
provision has been made, that the core pieces 32c and 32d are placed
movable to one another. By this means, a jamming of the core pieces 32c
and 32d in the relieved beam 1 need not be feared.

Fig. 11 and 11a show a section of a mold in the area of the load bearing

console plates 6. In order to make possible an inclination of the beam 1 onto



of the nmold nodule is constructed. The final nold nodul e conprises the
core parts 32a and 32b as well as t side nold parts 33a, 33'a and 33b and
33" b. The individual nodules are set, one on the other, and can be
exchanged for another type of nodule with very little effort. Mreover, it
Is possible, toinsert filling pieces, ﬁpich recesses in the beam 1 can
hold. In Fig. 9 is shown an alternative Core piece 32'a for the nold of
Fig. 8. By nmeans of exchange of the core pieces 32a by the core piece
32'a, a bedarefabsicatedafitiogswhraMisien tdani be made thal kelasd begadng ipdate §st ub)

bul kheads, ich, were,. obtaine nean f cesses in,th re pbiece 32'a
(i'nai cat oa e FGHEP AL o We RECE e BESERTS In ablly RAE R
simlar to dnitatagintdeold heskik 31awish@babierdrnig. 3 Pis Srovidedti As sébni s a

| ongi tudi nal section of a beamwith its nold sketched in. On the base

franmi ng 31 irrtBedugl {1t 1egacding Mpdules33acaaslght aeclinatoneaf| thesbeam 1d8d nol d

Podule. o RESIEd: Jihe ad BERRATHINET Bhatild TinkioRhep'inded ShWipnThe ] |
required, theaim 1iis tacestt A bBafing platés ;i 6tdie atehergd ictheIdhcrstedifthbaced by

the core piece 32'd and the end nol dings 34', representing the desired
| ength of |9adbgaung plaie & Withe@Wolks set on the base franming 31. It is quite

plain to see, f BaloryifeHS chfbddifelfPay sROWR! R FHCF1h OMeORBHAI 8PS is 1€ 15
possible to create ditferent beanms 1. This posseSses the substantia
advant age, sohdgsigmed, Hkatctbedieaniogi platesf1Garunuparapel, but gonsidéabipoffsdton a

specific tretch of trayel- . b0 a ver I npl e way,indiyvjdual. beans 1
can be  pr M ANRNGHEfo Vel s BapOal 40 PeyPiolioht ahghk PSS on t ne
ol ds. I n eh@RAnG® of¥thEdREYH the e frdiReldtke between the cores 32c and 32d
during the relieving of the tension of the reinforcing bar for the beam1,

provi si on hasAliemativede, of imtadditionctsr thepeethedingatsapidtrezmald eresented
e e 7 b Bl o BEES e pheh ERPAY o BErR) BBeGER 222,
section of cannge @lddedt hEhas @tasadlsd PessibrdtRe N 68e baesSmrae(@RkikerSa | n
O e Lo M P Beam 1© o Shorl et 1 Gal B Made, This san be effected, in
that different core pieces 32 and additional end mold parts 34 can be used,
which are setup on the said base framing 31.
In Fig. 12 is presented an additional embodiment of the invented beam
1. On the upper flange 2, which runs transverse to the longitudinal axis of
the beam 1, and on the ends of said upper flange, where, in a manner not
shown, consoles for the fastening of the function planes for the magnetically
levitated railway are placed, are two webs 4, 4' spaced apart from one
another. Between the two webs 4, 4', there is formed a hollow space of the
beam 1, which runs essentially throughout the entire length of said beam 1.
This hollow space, in any case, could be interrupted for additional
reinforcement of the beam 1 by means of bulkheads. On the ends remote
from the upper flange 2 of the webs 4, 4', are the lower flanges 3, 3'. The
lower flanges 3, 3' extend themselves toward the outside of the beam 1. The
lower flange 3, 3' show somewhat the same thickness as the webs 4, 4"
Because of the outspread shape of the lower flanges 3, 3', a greater rigidity
of the beam 1 is achieved. By means of an appropriate slanted construction

of the outer surface of the lower flanges 3, 3', the effect is gained that snow



17 prefabricated fittings, provision can be made that the | oad bearing
plate 6 does not run orthogonally to the axis of the beam1. In order to
attain this, once again, a nold nodule 31 a of the basic framng 31 is
provided. As seen in the Fig. 11 regarding Mbdul e 31la, a slight

I nclination of the beam 1l is desired. In the | oad bearing plate 6 bearing
fittings are placed on which the beaml1l 8s to rest. The bearing plates 16
are anchored in the concrete of the load bearing plate 6 with setbolts. In
accord wit rartdt'e:eearbdd'{ssrapt tQainrtgttmvthe atréctyre. 1 Wiatertsperaticiuthersbeeome  so

desi gned, that. arin | at e run pargllel, but considerably offset
' Pei ght RESEe: IR6 RUET RDBRS o are SoRiidtha %o pogll fgl Bretifeatoy o
si npl e excrgansrﬁrsoarsa R Re§ Ro theintASR I AFRtGH sBEhGINGH theebddm ©F i N
addition to_the enbodinents of the nold presented here, it is also

possi bl e, tHa bakheads hasaee individugllappertipned along theflongituginal extent afe
pl aced. Th ﬁe beah? 1al so possible that on one base frane 31 either a |onger
beam 1, ort beams 1 can be nmade. This can be effected, in that

differ ent cor Fhpimdidseatis 4B chradastalledah onedomtbiedop@retrsn%tepe f«bltbwtagd
whi ch are setup on the said base framn In Fig. 12 is presented an

addi ti onal Bﬁt%‘&r‘ﬁ’réﬁ?n%fﬁcilﬂ@gr PRASREUE B H'Iﬁ bgamch Mierapivaly.f it5aEbe, whi ch
runs transv §ﬁeH° t\hﬁ ‘p'rcgﬁjratéxkﬁpt?itnssf%rtm}fg bsamhd mgib‘rj Majidigaiends of

sai d upper an e, manner consol e or the
fasteni ng oﬁouthrlesfofrtbermoldplbaamalbowe ties boikdpeats ct3 in/thd bolldvatspdce aofl way

are placed, aretwo s 4, 4 ed apar fr mon not her . Bet en the
Tvo webs. 4.thg Beameh o UROT tsicase BY o Pews aek T Miald. TsSannove i B8 runs
essenti al | Moﬁ@{dﬁiﬂélodﬁedtr'aﬁ (ﬁ‘“therl?eérﬁ”gtahdqnu§Qh%re?t%arﬁtolthe hBiigw plakaw

space, in any case, could be interrupted for additional reinforcenent of
t he beam 1 ttgtwmarﬂaeomdbrtduatdadlshead:s fladremdeheremithey icaonbe vathdoawn f | ange

ext end e horta i beaut] a Bvtfealy Bf e BP9RRe Sspdrauc oW ie MG "5, s
show somewhagividual Sae8ulll cliesengituding \&R8imgd of 4the corresponding mold
modules is very easily carried out. A further work step for the making of the
beam 1 with the bulkheads 13 is, on this account, not necessary. The
manufacture of the beam 1 can then be carried out quickly and economically.
The same methods using mold subdivision into modules, can be applied to
the installation of base plates 7 (not shown), which are only installed on a
part of the beam 1. In a relation operation, by means of a longitudinal sliding
of the mold, the hollow space above the base plate 7 can be retained and the
corresponding mold module removed from the beam laterally, beside the
base plate 7. Here again is a very rapid and economical manufacture of a
beam with an integrated base plate 7 made possible.
Fig. 13 shows a section through the beam, along the dashed line of Fig.
12. It is obvious from this illustration, that the bulkheads 13, are principally
located in the lower part of the beam 1, in the area of the lower flanges 3, 3'.
In the area of the webs 4, 4', a hollow space is formed inside the beam 1.
The effect of this hollow space is, that for the manufacture of the beam 1,
principally, there is less need for consumption of material. Moreover,
because of the hollow space, room is provided in which supply lines can be

laid. The beam 1 is closed off by closure plates 5, 5' at the longitudinal ends.



Because of the outspread shape of the lower flanges 3, 3', a greater
rigidity of the beam 1 is achieved. By neans of an appropriate slanted
construction of the outer surface of the |ower flanges 3, 3", the effect
is gained that snow 18 and ice are less apt to cling to the structure.

W nter operation then becone possible. The |lower flanges 3, 3' are
connected to each ot her by bul kheads 13" This also contributes to an

i ncreased structural strength of the beam 1. The bul kheads 13 are

i ndi vi dual llg ﬁmoocﬂos'mae@laiesm@ tfheahoagtmcnragaaforexemimiog membérsarorl. The

bul kheads 13 are.installed in o tlona eps, fpll t he
nctual - mandPRBERII B Re RN NBeS . TarRR, ha: PUBIES | « THeREbe
provi ded, tdyaheblomaPRstdhowat. € subdi vi si on| ng of the nol d i ndi vi dual
modul es of the mold |ocate above the bul kheads 13 in the hol | ow space of

the beam 1. Usbther Bigsadd, db arashowanfurthemeamodiaients ofibsamspwhi¢h cane
| ongi t udi ngj, PH dérg”q% |i%%&°88%&ﬁ%§ﬂ¥fmuﬁme% rcﬂ‘trﬁoﬁﬂltag ctoRS rﬂ@% dPw space

bet ween the i n heads ence can from

t he beam 1. Bﬁmmr@‘e ¢friadivitianhesld Sepas, dt isqmbssiblé he c@éatéhﬁnfmﬂltdde nt o
I ndi vi dual nodul es, this |ongitudinal sliding of the correspondlyrlg nol d
modul es is Qfe‘i“ﬁe@&glb%ﬁr@%lr? |‘HB'CBuEesemb’r eraerngigl. stldjs fodopgebydReng of

the b Th
e e SO SRR TddieEn TS PREUT T Plo NP EFRRRY. The
The sane ndtcaous! canrze mede, swbuthvpmcmpallynhas resdupper, flaagetﬁaaarjpllomm to

the installation_of basge pla not whi ch are onl talled on
a part of f I'?eré”a:{n a?h'ﬁ éf}d;%fugﬁ”bpiqraﬂ” ANCqyy CABaRE SMRIOYeRgid udi nal
sliding ofcohBfusrfiwob&hBR: bﬁ%é?éféec@\%\fﬁe& he base plate 7 can be
retained and the corresponding nodul e renoved fromthe beam

laterally, beEDdﬁ'let lagingoefs @ tpa\@dﬁvaw witeow Rillgrsnit u%fraquemtw eeipieientdif
coonom <= JBMLR. 7R, BBy dB3T By, ALBRLL P BRS oBHBE, B
of Fig. 1Zdvhhtdgeonb\f tiesbédram ishpsured witiouat msuow Bpécé hghRuiskdags 13,
are princi %al)(l)g/smlllty with the invented mold, since corresponding mold modules can
be removed from the mold and this a lower, by full volume beam 1 can be
made.
Further, not shown embodiment examples are likewise within the scope of
the invention. Thus it is entirely possible, that more bulkheads 10 than are
shown here are installed with and without bottom plates 7. The bulkheads 10
can either be full wall thickness or provided with penetrative openings. Itis of
advantage, if the bulkheads 10, even like the closure plates 5, 5' exhibit
demolding slopes, so that a mold part in the inlay work of the beam 1 can be
removed from below out of the said beam 1. The base plate 7 can be of
concrete or metal, and can also possess openings, especially for inspection
purposes or for the removal of the mold or mold parts. The said base plate
can be concreted in or, for example, fastened in place with screws. By
means of an appropriate shaping of the connection points, a thrust resistant
connection between the base plate 7 and the beam 1 can be made. The
base plate 7 can be so installed, that a mold can be applied from the outside,
and, by means of hoses, concrete can be injected into the hollow space and

so build the bottom plate. The base plate 7 can, for example, also be made,



| ocated in the | ower part of the beam1, in the area of the |ower flanges
3, 3. In the area of the webs 4, 4', a hollow space is fornmed inside the
beam 1. The effect of this hollow space is, that for the nmanufacture of
the beam 1, principally, there is |less need for consunption of material.
Mor eover, because of the holl ow space, roomis provided in which supply
lines can be laid. The beam1 is cl osed®bff by closure plates 5, 5 at the
| ongi tudi nal ends. 19 1In the closure plates 5, 5 an anchorage for

t ensi oni ng wieareir thebeacorinécsebintoeainarcrete bedi,t wbichl bpaneans. of dhebe

PN 00 TR AR PRSI ek U et g

economi cal liy pBMnaeadtswith theskdrar s8deloses bfftRe hofywidpacexchange of
i ndividual nold areas, it is possible to create a multitude of different

beans 1, whi chor ékedefermationapbihebeamni 8 tasgeiedagtingnef the tensieningn of

changed nol I hus,. i,n_accaor i Ei can be
made, whi cf?q%rﬁgﬂtél g%'? Ib} ﬁ%@'egnoﬁp%@req?%&ge ”’z”gﬁ?.%adfi/oa%iﬁ?’wh{%%@%g% %’f. Thi s
ki nd of beaRe beam tasbangheredito.be enpl oyed for construction wrk where
bri dges are concerned. For the laying of a travel-way without pillars, it
is frequently convenient, if the beam 1l is constructed of m ni mum hei ght.
For this purpose, it is advantageous if the beam 1l is poured w thout a
hol | ow space. This is easily a possibility with the invented nold, since
correspondi ng nold nodul es can be renoved fromthe nold and this a | ower,
by full volunme beam 1 can be made. Further, not shown enbodi nent exanpl es
are likewise within the scope of the invention. Thus it is entirely
possi bl e, that nore bul kheads 10 than are shown here are installed with
and wi thout bottomplates 7. The bul kheads 10 can either be full wall

t hi ckness or provided with penetrative openings. It is of advantage, if

t he bul kheads 10, even like the closure plates 5, 5 exhibit denolding

sl opes, so that a nold part in the inlay work of the beam 1l can be



removed from bel ow out of the said beam 1. The base plate 7 can be of
concrete or netal, and can al so possess openi ngs, especially for inspection
pur poses or for the renoval of the nold or nold parts. The said base plate
can be concreted in or, for exanple, fastened in place with screws. By
means of an appropriate shaping of the cgnnection points, a thrust

resi stant connection between the base dfate 7 and the beam 1 can be nmade.
The base plate 7 can be so installed, that a nold can be applied fromthe
outside, and, by nmeans of hoses, dahcAdMScan be injected into the hollow
space and so build the bottom plate. The base plate 7 can, for exanple,

al so be nade, 20 wherein the beaml1l is set into a concrete bed , which by

neans of the mpeistbpbhi (HereP@dfteeXbeB" NGopW tevel-haybesimaliraskt gliidede
setting of the concrete, is bound fast with the beam 1 and cl oses off the

hol | ow space wehiclereindpadichiari armagnetically dgmitatgdt wlg@e@fmtqrﬂf@ dh the

ensioning. el SERTARaCa" ohe car Chit Rl cattBBLERY. HlRd S TEL gk 120! ©

t ol erances of eam éred

(hereinafter " lpesed) tHedeo® turmited imalie flongitudimalcdireastione of theehuefahe (1),n
particular a @?netlcall | evitated railway, of concrete, in, particular a
pre-cast concr ) likawisggrunning s!'i‘ 'the degeitydinal girgetion Ohhgon,

[ ewi g Putnﬂ.eﬁég.”ﬂ HUBEDEh e 855 PRl Ui rogdlne righangd. ¢
that end of thé2wabs Iodated $ecroe1doﬂenge33r(81 138, fwheseby] added ¢d])stwohohocat ed
oF o Ve o2 aid e AR o SRR i B B b B0 o e
ends are di Sta'ﬂ‘éﬁgeé r(gnrgogg MR BAds € TdRstAncEd Fors dtel éﬁ&hef ntheRgh on

each end of the webs (4, 4") renote fromthe first flange (2),
respectively, shseasterized, amdrat( dn sach esd pf dbe dvebshi éb)yrenncptesfr@edbﬁd

flange (3, 3") fl?gitf%rﬁ%% ZS,S%SE)eSWeV@rQ sfef:8mi thﬂgSrk%, %f |ybefaced, whereby
this second flange (3, 3') extends itself outward from the end of the

webs (4, 4') essentially to the outside of the beam (1).

2. A beam in accord with Claim 1, therein characterized, in that the webs
(4, 4') in the area of the second flanges (3, 3') are further distanced from
one another than in the area of the first flange (2) so that the beam (1),
of this manufacture, can be released from the mold at least partially

from the side of the second flanges (3, 3').

3. A beam in accord with any one of the foregoing claims, therein
characterized, in that the first flange (2) is an upper or lower flange (2)
and the second flanges (3,3') are lower or upper flanges (3, 3') of the
beam (1).

4. A beam in accord with any one of the foregoing claims, therein
characterized, in that the cross sectional center of gravity of the beam

(1) is to be found at the mean height of the cross section.



webs (4, 4') essentially to the outside of the beam (1). 2. A beamin
accord wwth Caim1, therein characterized, in that the webs (4, 4') in
the area of the second flanges (3, 3') are further distanced from one
another than in the area of the first flange (2) so that the beam (1), of
this manufacture, can be released fromthe nold at |east partially from
the side of the second flanges (3, 3'). 3° A beamin accord with any one of
the foregoing clains, therein characterized, in that the first flange (2)
is an upperS.or lAoviean | iangecgrd) withn@nyhene eefotlie fforagping (daigs, theeeinower or

er flanges 3.)..of th beam (1), 4. eam.in.accaord w a one of
?Eg foregoigng S?ﬁgf%%”%%r'%ﬁnat ﬁﬂgyl%c%lgﬁszgg‘,é)], rwrﬂ'h%tb'qcﬁg"ecw\ébéqée%i onal
center of gravigith e hh6theeare plabkdich the &itdsf GftRE bdfant B nean hei ght of the
cross section. 22 5. A beamin accord with any one of the foregoing

clainms, therein characterized, in that closure plates (5, 5), which bind

the vebs (4 4 ik NrONBCARPYIRT AP SHAGHCURN 1hRSAAIISIAN MehGA™ (1

6. A beamitni accord w th any one of regol ng r

characteri zed, charddt@tized) ihlthat bastieecipbatecplates (5 b') are plhesd debeiayi ng
console plates (6, 6') for the beam (1). 7. A beamin accord with any one
of the foregoi §§NePIgiRIBtesi(RePefor ther@am{bri zed, in that in the hol | ow
space at | east one bul khead (13) is placed, which binds the webs (4, 4')
together. 8 A beamin accord with any one of the foregoing clains, therein
charact eri zZed, A rbaemt int laecord Wittadany I8e afethel doregoing tdhames; etheodina

transverse pretensi oning, nenber. of the beam (1), and/or .in the a of the
hdd- on 1 xt ur oS AEASEAH, 1) RGinchRdaRIow T304 Bt L g bl Pl diis
vehicle. 9. A bgaBd WHEEBndsWhé lveddy(4089 tedethBe foregoing clains, therein
characterized, in that the bul kheads (13) principally bind together a part
8. A beam in accord with any one of the foregoing claims, therein
characterized, in that the bulkheads (13) are placed in the area of a
transverse pretensioning member of the beam (1), and/or in the area of
the add-on fixtures, especially the console (14) for the guidance of the

vehicle.

9. A beam in accord with any one of the foregoing claims, therein
characterized, in that the bulkheads (13) principally bind together a part
of the webs (4, 4').

10. A beam in accord with any one of the foregoing claims, therein
characterized, in that after the manufacture of the beam (1), the second
flanges (3, 3') in the area of the hollow space, are at least are partially

connected together, by means of a bottom plate (7).

11. A beam in accord with any one of the foregoing claims, therein

characterized, in that the bottom plate (7) is encased in concrete.



of the webs (4, 4'). 10. A beamin accord with any one of the foregoing
clainms, therein characterized, in that after the manufacture of the beam
(1), the second flanges (3, 3') in the area of the holl ow space, are at

| east are partially connected together, by neans of a bottomplate (7).
11. A beamin accord with any one of the %oregoing clainms, therein
characterized, in that the bottomplate % ) is encased in concrete. 23 12.
A beamin accord with any one of the foregoing clains, therein

charact eri Z8, A rbaamt int lRecoist twith it @ne7)of cthesifetegoitg miainls, fhesgini c, or

concrete, especially in the . .shape pf.a fr j ke construction., 13 A beam
in accord with®© ﬁ{f‘%ﬁréz%-#’ Iy ﬁﬁa‘?ﬁ}eeg%‘it% @S&E@,quﬁéﬁgiioﬁ rﬁ%@ﬁr%@fﬁ&"io{ed, in
that the bottoropkbaite, éspedidllydeshgBrapasdfat | east partially a | oad bearing
plate. 14. A beamin accord with any one of the foregoing clains, therein

charact eri zed, fiamelikgtcanstrusti®n.om pl ate (7) is so connected to the beam

(1) as to resist torsion therewwth. 15. A beamin accord wth any one of

the foregoing clains, therein characterized, in that in the beam (1)

pretensi oni1g) &\ eserhsinaragcort agitintanyl @neA dfeths iforegoiry lainis) theyeiane of

the foregoing clains, therein characteri ?pigt@ in that, in the outer zones
n

of the flanges charaderized, ingthay) thes polfops (Peishrdgsignashasy gt least
wi t hout connec&ja%\ﬂgjgloag %md &a%ccord wi th any one of the foregoing
c |

cl ai ms, therei racterized,”in that the central tension nmenber is
pl aced in the hollow space.. 18. A beamin accord with any one of the
foregoing clains, therein characterized, in that the central tension
menber is thermally insulated. 19. A beamin accord with any one of the

foregoing cigi 7%.pddi8" B ccord with any one of the foregoing claims, therein
characterized, in that the bottom plate (7) is so connected to the beam

(1) as to resist torsion therewith.

15. A beam in accord with any one of the foregoing claims, therein
characterized, in that in the beam (1) pretensioning elements are

present.

16. A beam in accord with any one of the foregoing claims, therein
characterized, in that, in the outer zones of the flanges (2; 3, 3') is

placed a tension reinforcement rod (9) without connection.

17. A beam in accord with any one of the foregoing claims, therein
characterized, in that the central tension member is placed in the hollow

space..

18. A beam in accord with any one of the foregoing claims, therein

characterized, in that the central tension member is thermally insulated.

19. A beam in accord with any one of the foregoing claims, therein

characterized, in that, in at least one of the closure plates (5, 5'),



characterized, in that, in at |east one of the closure plates (5, 5), 24
especially in the area of the holl ow space, tension recesses (11) are

provi ded. 20. A beamin accord with any one of the foregoing clains,
therein characterized, in that in at | east one of the closure plates (5,
5'), especially in the area of the holl ow space, steel plates (10) for the
anchorage of the tension bars for the pr%‘% ensi oning el enents are provided.
21. A beamin accord with any one of the foregoing clains, therein

char acteri zed, especihby in Hiee Eraa qfithei Bollow spacef tensinn récessparlitprare beam
wherein a pluralit f precisely aligned beans (1) are connected together
in a pretensi oﬁé%‘”%%‘ﬁner. 22. A beamin accord with any one of the
foregoing clains, therein characterized, in that the first flange and/or
the second flanges (2, 3,3'") are designed to be airflow favorable in
regard to t28e Yetieans, inwacpordpmitioranyaneawdi thenderegpingr slaimse ctheegial

changes attrib vehi cl e. . b in r i a one of
t he foregoing gf’%%%feﬁ%z#eﬁgl Wa?cffqalagcl?%%i ?@8, Sﬁ{h% h%{sg‘fr%egg\ﬁ%# géeg%and/ or
the bul k of thespeeaslly In the addaeof ithéthdiloangpate) sl méiteéhﬁoijef@ﬁrtﬁef | anges
(3, 3'") which are exposed to sun radiation are simlar to have a | ow
t enper at ure gr 38rkpragenaf the pieasionn Ratofer e reratgnsinningrelements@goi ng
clainms, thereip. chajacterized, in that at |least parts of the outside of
t he beam (1) 0ssesSs a heat absorbing and/or reflecting surface. 25. A
beamin accord with any one of the foregoing clains, therein

t hat. at | east

characteri zed, ig} .&arts of thg t%utzti)de of H}ae bea $1

possess a aft'bb S5 nifr. aEOrA2 VA AWaANPn CAc6r PTREPINIaMAIBRe 1BFTFRe

foregoing clai gRarddf&iRid) in that the beam (1) is a part of a multicompartment
beam, wherein a plurality of precisely aligned beams (1) are connected

together in a pretensioned manner.

22. A beam in accord with any one of the foregoing claims, therein
characterized, in that the first flange and/or the second flanges (2; 3,3")
are designed to be airflow favorable in regard to the vehicle, with
predominant avoidance of cross-sectional changes attributable to the

vehicle.

23. A beam in accord with any one of the foregoing claims, therein
characterized, in that the surfaces and/or the bulk of the beam (1) on
the first flange (2) and on the second flanges (3, 3') which are exposed

to sun radiation are similar to have a low temperature gradient.

24. A beam in accord with any one of the foregoing claims, therein
characterized, in that at least parts of the outside of the beam (1)

possess a heat absorbing and/or reflecting surface.

25. A beam in accord with any one of the foregoing claims, therein
characterized, in that at least parts of the outside of the beam (1)

possess a coat of paint.



characterized, in that at least, to parts of the outside of the beam (1)
shadi ng el enents have been furnished. 27. A beamin accord with any one of
the foregoing clains, therein characterized, in that the first flange or
second flanges (2; 3, 3') is/are designed to be a travel-way for further
vehi cl es, especially vehicles for const£¢ction, i nspection or assistance.
28. A beamin accord with any one of the™toregoing clains, therein
characterized, in that between a first flange and a second flange, neans
for heat conpensation, in particular neans for heat transfer is provided.

char actori 25, 7 aein i dcBq 3, Hnyl SRl 808, SfeBbM apibisyl Mefe,

system in par ichatdorizéd, in shat at feashdtoopans of therautsidedof e béameain i n
accord with any one of the foregoing clains, therein characterized, in
that the means shafdingelemeqtrahavebeem fupishednes with heat transfer 1iquids,
especially oil, which circulate either actively or passively through the
said lines. 31. A beamin accord with any one of the foregoing clains,
therein clt.ad drganedin iaccomatwitthanyeame fobr thee ddregging ictaimsonthareincool i ng

and/ or heating elenents. 32. A beamin accord with any one of  th
foregoi ng cl ai FBaragighzad, in é'ﬂ%trtﬁ'@t%ﬂ flagge ok %eﬁ’af‘dgiﬁqéén@; & JelfRrat ure

dependent cont rak|RRd BB LEFNMWaRRGUHAE YeRKies! %bec@hf%ﬁ@i& pg of the
rel evant tensioni'ng nenbers (9), the beam (1) is defornable. 26 33. A

beam i n accor d canstiuction, inspestion log absistayseng cl ai ns, therein characterized,
in that the conpression is connected with appropriate solar cells and/or
sun collectors. 34. A nold for a support (1) (hereinafter, "beam') for a

travel -way Z8r pa Bdangkin @adberRd withiaHye .onien opathel Foregbiry rofaintg | iakéiM
levitated railway, of concrete, in particular being a pre-cast concrete
conponent, havichgractenizest, in that etween a first flange and a'second flange, means

for heat compensation, in particular means for heat transfer is provided.

29. A beam in accord with any one of the foregoing claims, therein
characterized, in that for heat equalization a control and regulatory

system, in particular with sensors and pumps is provided.

30. A beam in accord with any one of the foregoing claims, therein
characterized, in that the means for heat equalization are lines with heat
transfer liquids, especially oil, which circulate either actively or passively

through the said lines.

31. A beam in accord with any one of the foregoing claims, therein
characterized, in that the means for heat equalization are cooling and/or

heating elements.

32. A beam in accord with any one of the foregoing claims, therein
characterized, in that by means of temperature dependent controlled
compression, especially by single side warming of the relevant

tensioning members (9), the beam (1) is deformable.



(2) placed thereon, running in the longitudinal direction of the beam (1)
al so having webs (4, 4') placed thereon, |ikew se running in the

| ongi tudi nal direction of the beam (1) and with second flanges (3, 3') on
t hose ends of the said webs (4, 4') distal fromthe first flange (2),
wher eby, on one of the nutually distanced ends of the flanges (2; 3, 3')
auxiliary add-on fixtures for the gui dant® of the vehicle can be pl aced,
especially for the making of a beam (1) in accord with one of the

f or egoi ng A3i Mes baaneriei accomkr adtreranyednei of t thet feregoingl ¢laimse dhpmaind of

i ndi vi dual nodules (31 2 3 4), so that by the exchangi ng of .

i vi dual modbMBBCIETaR dn Tt dhe iorfes gy Bxren e e AP APPrRTAtEC ur ed.
35. Anmold in agpprcdlidahb/drianf@ieseir§g claim therein characterized, in
that the nodules for the conpensation of |ength upon the rel ease of the

tensi on nenbers during the denolding are slidably connected with one

anot her. 3 A ld,in.a N ] f & R, i =Y ein
Char act er 1 22 ARt sty bl e Hiarti, by 41658 13e Pk BB PRk o
projecting cogailedsvehidle, i partidulanaasagiatically fevitatedfailag, bbeeusety
clains, therein characteriized, in that the nodule in the area of the | oad
bearing pl ates'i 935@9?%56&:!“9\,1'% We‘%%%(rqorﬁ‘&f%?étoé%mmtu having 2gfirshflagge i n
accord with oneyo (o] : i i i in 4 hat the
Todul & in the. [2obiabPE thereRohiny i We iRLEIr BIBERSH Bf tBoal(h "h
grout and aer akisen hgvag ngebs dd, t4ie placegt ithereard, likewisbeaunmiggplratthke 39. A

mold in accord with one of the foregoing. clains, therein characterized, in
That the. modul Ldie@al sRertins e BepRo s el wth geramd Rafoss o) pf accor d
with one of thendqy eaasNer MtisEkd wWdby ¢4 N4GNGERE LRhZR firdt Al (2)he
nodul es make possible different fornulations of holl ow
whereby, on one of the mutually distanced ends of the flanges (2; 3, 3)
auxiliary add-on fixtures for the guidance of the vehicle can be placed,
especially for the making of a beam (1) in accord with one of the
foregoing claims, therein characterized, in that the mold is composed of
individual modules (31, 32, 33, 34), so that by the exchanging of
individual modules a plurality of differing beams (1) can be

manufactured.

35. A mold in accord with the foregoing claim, therein characterized, in that
the modules for the compensation of length upon the release of the
tension members during the demolding are slidably connected with one

another.

36. A mold in accord with one of the foregoing claims, therein characterized,
in that the module make possible various load bearing, projecting

consoles.

37. A mold in accord with one of the foregoing claims, therein characterized,
in that the module in the area of the load bearing plates is equipped with

bearing plates (16).



space. 41. A nold in accord with one of the foregoing clains, therein
characterized, 1in that the nodul es, nake possible differing bul kheads (13)
in regard to nunber, shape, and size.

27

38. A mold in accord with one of the foregoing claims, therein characterized,
in that the module in the area of the projecting consoles possesses
recesses with grout and aeration openings for the reception of the

bearing plate.

39. A mold in accord with one of the foregoing claims, therein characterized,

in that the modules make possible differing beam lengths.

40. A mold in accord with one of the foregoing claims, therein characterized,
in that the modules make possible different formulations of hollow

space.

41. A mold in accord with one of the foregoing claims, therein characterized,

in that the modules, make possible differing bulkheads (13) in regard to

number, shape, and size.



