5 May 2004 1 Pre-Assenbled Plate Consisting of Reinforced Concrete The

I nvention relates to a pre-assenbled plate of reinforced concrete and to a
met hod of producing a conpound plate construction. A generic pre-assenbl ed
pl ate consisting of reinforced concrete is known fromDE 197 33 909. The
pre-assenbl ed plate consisting of reinforced concrete is prdWaed0dor
constructing a conpound plate construction, especially a solid roadway for
hi gh-speed rail traffic. At |east twol steel rods extending in the

| ongi tudi nal direction of the plate and projecting over its two front
sides are arranged in the pre-assenbled plate consisting of reinforced
concrete. Each steel rod is inmovably anchored on only one position in the
pre-assenbl ed pl elnforceo co crete and is otherw se
freely expansi bl é L He S ONSHRINE O L NCHUORCEG L ANCEGICe t hat al ways
has the | ength of each pre- assenbled plate con5|st|ng of reinforced
concrete and consequently exerts a great tensioning force on the concrete

5?22832‘5? Sgie”?ﬁ*si e, FaiES o pirRicihidd BAG dinfizel Lﬁ%cri#ﬁ crval s

by the Srea8eBRAl o b CREY EoBernld Rl ORI AL on” Unavoi dabl o

cracks 1n the pieefRs 8rblaSerbRIP AR5 ESAISANG! of SelifBFCaY BARFLEL R ari se
npredi cta a?

as a result at oca I ons, espec y not 1n the area of the

t heor et | kabwhi ebiNDEPIDTt S3p1900. detthe5 R@-ﬁés@&%le?d ;ﬁ]ﬁté’“ﬂdﬂ@ﬂ;’tﬁfg of

prodUC|ng a conpound plate constructi on, espeC|a y
reinforced concrete is provided for constructing a compound plate

construction, especially a solid roadway for high-speed rail traffic. At least
two steel rods extending in the longitudinal direction of the plate and
projecting over its two front sides are arranged in the pre-assembled plate
consisting of reinforced concrete. Each steel rod is immovably anchored on
only one position in the pre-assembled plate consisting of reinforced
concrete and is otherwise freely expansible. This makes an extension stretch
available that always has the length of each pre-assembled plate consisting
of reinforced concrete and consequently exerts a great tensioning force on
“the concrete introduced into the butt joint. It turned out that this has the
disadvantage that theoretical breaking points arranged at regular intervals in
the pre-assembled plate consisting of reinforced concrete are bridged by the
stress of the steel rods and thus loose their function. Unavoidable cracks in
the pre-assembled plate consisting of reinforced concrete arise as a result at
unpredictable locations, especially not in the area of the theoretical breaking

points provided.



solid roadway for high-speed rail traffic that is also suggested in the DE
197 33 909 Al consists in that at first the ends of the steel rods are
tensionally connected to each other and that thereafter the two
pre-assenbl ed plates consisting of reinforced concrete adjagﬁat %f one
anot her are pressed apart fromone another with a defined f ¥ 6% he
steel rods. The pre-assenbled plates gonsisting of reinforced concrete are
held in this position and the entire $outt joint between the two front

si des adj acent to one another of the pre-assenbled plates consisting of
reinforced concrete is filled with a solidified filling mass. The defined
force is subsequently released and the filling mass stressed by the

t ensi oni ng forge of .t he.steel,rods that now curs. ., Thi.s_sol uti.on has the
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aligning of the pre-assem ate consisting of I nforc rete
previ ouslynpRtiher OF deinforbicdt S6f@ et ad]dtehd té Gt aRaHRAC e ;[m@ééﬁ @byt a new
alignment of the plates is necessary after the filling of the butt joint.

This nedraanidmd asotheradidhtd defiheddbicecspd e sterbdods.oMlanprd-asddmebleadea of
the filled butt joint. 5 May 2004 3 DE 26 21 793 teaches a nethod of

produci nglates crqusisteh gy reeft seinforcpt a¢ @naretes areidigldninothisr pesicioni anddthe

pre-assenbl ed concrete parts. In it the joints between the pre-assenbled

concr et e ephire dudk poipt betwaen shedwar fronttshdes adjacent to one another of the
pre-assembled plates consisting of reinforced concrete is filled with a
solidified filling mass. The defined force is subsequently released and the
filling mass stressed by the tensioning force of the steel rods that now
occurs. This solution has the disadvantage that a positioning and exact
adjusting of the pre-assembled plates consisting of reinforced concrete that
took place prior to the application of the defined force is lost again since the
complete plate must be moved for bracing. This results in a shifting of the
plate on the foundation, as a result of which the adjusting screws standing on
the foundation are shifted or even somewhat tilted. The positioning and
aligning of the pre-assembled plate conmsisting of reinforced concrete
previously performed is distorted again as a consequence. Therefore, a new
alignment of the plates is necessary after the filling of the butt joint. This

necessitates an additional work expense and problems in the area of the

filled butt joint.



joining together and aligning of the concrete pre-assenbled parts.
Tensi oni ng nenber ends project fromthe concrete pre-assenbled parts with
which ends a connection is established between adjacent concrete pre-
assenbl ed parts. The joint produced is pressed apart with a g ﬁﬁﬂﬁ
device, a mass is introduced into this joint as joint filli éf he
pressing device is not stress-relieved and renoved until after the
hardeni ng or setting of the joint fil?ting. After the setting of this nass,
rod strainers that were arranged on the tensioning nenber ends were
tightened with a controlled force, which places the filled joints under a
pre-tension. The concrete plates are subsequently underfilled or -

Sealed, This R lOF HESGHRSA vmrtingh oF rbonqlie %L%@ﬂﬁ%ﬁé%?gﬁea:d h
concr ot e e b SRR ioR, BF BFbiEnstinbl iR Hed W e PRELRIBCR P8, 1l <
Compor at DPEL ROV EH TERIFE RGeS e Pheh B AR ER B bl FRE s, g
the “”deﬁ&‘n@% Ego }ﬁ%raaﬂﬂgaéli%rﬁng”fdﬂeﬂfée &hdrbee pf)f‘éé%%as thet%ﬁ%l e of

al i gnnen ncrete plat The present 1nven

avoi di ng%hgldﬂlﬁgdﬁéﬁb%%ﬁds (ifrojéb% fﬁdrﬁttﬁeﬁoﬂcﬁ‘@ce%ﬂé @ggémble@@rawswitﬁr of

assuring a precise alignment "of” the pre-assenbled plates consisting of
rei nf or ceghichnend$ & doneytidf04k 4stdblshedobetreens sdjhvett kynthsef pad-ures of

clains 1 and 32. In a generic pre-assenbled plate consisting of reinforced
concr et e assemblest patts.r dthel joimnofoaiueddiie prossedr grarbstitlearpresengrdevicei de of

the pre- assenbled plate and the first theoretical breaking point and is
suppor t ed massis introduced into this joint as joint filling and the pressing device is
not stress-relieved and removed until after the hardening or setting of the
joint filling. After the setting of this mass, rod strainers that were arranged
on the tensioning member ends were tightened with a controlled force,
which places the filled joints under a pre-tension. The concrete plates are
subsequently underfilled or underpressed. Lastly, the recesses for the rod
strainers are closed and sealed. This method has the disadvantage that the
pre-tension of the tensioning rod ends is altered by the underfilling or
underpressing of the concrete plates. Moreover, the adjusting is possibly
influenced by this method so that a subsequent check must take place. Even
different temperatures during tensioning or filling of the butt joints and
during the underfilling have a negative influence on the precision of the
alignment of the concrete plates.
The present invention has the problem of avoiding the disadvantages

of the state of the art and in particular of assuring a precise alignment of the

pre-assembled plates consisting of reinforced concrete,



substantially freely novabl e manner, starting fromthis anchoring, in the
direction of the particular front side in its longitudinal direction. This
assures that the theoretical breaking point is not |oaded with pressure,
thus possibly loosing its effect. As a result of the fact that the steel
rod is novably supported in a defined area directed away fr&Man04
pre-assenbled plate, traction forceden a plate segnent |imted by the

t heoretical breaking point are introduced onto the pre-assenbled plate
containing no theoretical breaking point. This produces cracks in the area
of the theoretical breaking point. This is desired since as a conseguence
thereof the other plate parts remain substantially free of cracks. Al
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plate. This yields a sufficient length of the steel rod for extending it
i n accor dewres thaththichthaoseticdlebmaking poinPdy nenésddddoimiingrefsuse vidigl pre-

assenbl ed plates. As a result of the extension a pressure force is applied
to possibly loosing its effect. As a result of the fact that the steel rod is
movably supported in a defined area directed away from the pre-assembled
plate, traction forces in a plate segment limited by the theoretical breaking
point are introduced onto the pre-assembled plate containing no theoretical
breaking point. This produces cracks in the area of the theoretical breaking
point. This is desired since as a consequence thereof the other plate parts
remain substantially free of cracks. All theoretical breaking points
introduced in the pre-assembled plate can thus fulfiil their task.

If the theoretical breaking point is a dummy joint running transversely
to the longitudinal direction of the pre-assembled plate the theoretical
breaking point can be produced in a simple manner in the casting of the pre-
assembled plate already. As a result of the dummy joint the thickness of the
pre-assembled plate 1s reduced at this position. Cracks then arise in the
immediate vicinity of this dummy joint and can thus be purposefully

checked for their magnitude. The state of the pre-assembled plate can thus

be readily monitored.



the joint that can bring about a penetration of water and therewith a
destruction of the joint or of the concrete. In order to nmake possible an
extension of the steel rod or to prevent the steel rod from being
permanent|ly connected in the corresponding area during the nggu;%ﬁ}ure of
the pre-assenbled plate, it is provided that the steel rod P P Bted in
the area between the front side of the pre-assenbled plate and the
anchoring by a tube or hose, especialb@ by a shrinkdown plastic tubing.
This can assure that the steel rod is arranged within the tube or hose or,
I f the shrinkdown plastic tubing was reduced froma greater dianmeter to a
smal l er dianeter after the setting of the concrete, is novably arranged in
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steel rod can rotate within the jacketing. A sliding between the concrete
and the ¢ i jokatovhatplcast beinigulabogt i & passtdtion idf watehramkdberewlthshi c

tubing is used. If the steel rod ends in a pocket of the pre-assenbl ed
pl ate, fdsstenctign ofehegoinoor jodithe cgnthetest eel rod of the one pre-assenbl ed
plate to a steel rod of the adjacent pre-assenbled plate can be introduced
in a sinple mimegder to make possible an extension of the steel rod or to prevent

the steel rod from being permanently connected in the corresponding area

during the manufacture of the pre-assembled plate, it is provided that the

steel rod is jacketed in the area between the front side of the pre-assembled

plate and the anchoring by a tube or hose, especially by a shrinkdown plastic

tubing. This can assure that the steel rod is arranged within the tube or hose

or, if the shrinkdown plastic tubing was reduced from a greater diameter to a

smaller diameter after the setting of the concrete, is movably arranged in its

longitudinal direction in the pre-assembled plate. The anchor point of the

steel rod is again located thereby in the first segment of the pre-assembled

plate. The steel rod is to be extended from this anchor point to the end of the

steel rod relative to the pre-assembled plate. A so-called tenso binding also

yields a reliable corrosion protection in the non-concreted area.

A sliding of the steel rod within the jacketing is possible, in particular
if the jacketing of the steel rod has a greater inside diameter than the outside

diameter of the steel rod. The jacketing is permanently connected to the



The pocket also permts the tension path of the steel rod to be
sufficiently large. If the pocket is open toward the top of the
pre-assenbled plate the steel rod and the end of the steel rod and
fasteni ng neans connected to them can be readily accessed. | s. I
tensioning the steel rod can therefore be introduced in a st 3%%@“%%nner

If the pocket is closed in the direction of the bottom of the pre-
assenbl ed plate the substratum can be “$eal ed off or encased in a sinple
manner. The bottom of the pre-assenbled plate thus forns a substantially
straight line along the front side of the pre-assenbl ed plate so t hat
appropriate sealing neans are sinple to apply. Moreover, Is nore readily
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assenbl ed pl ates toward each ot he I's provid he pocket of thg one

pr e- assefide ﬂ’eirajbﬁnﬁgrthesa@@él%dt of the oAk gﬁ@%@éﬁf&ﬂe@@m@tto@i stded radj acent
pre-assenbl ed pl ate, wide joint is produced between the adjacent

pre- asseplthd auljacas. pr‘éhagemhiedjplam cas Heointrodwscagkit assiimipld thannercei vi ng
fastening nmeans for the two pre-assenbled plates and facilitates the
accessi billhiet pockett dles drantethe termmeam pathrofiidhet steel rod to be sufficiently

large.

If the pocket is open toward the top of the pre-assembled plate the
steel rod and the end of the steel rod and fastening means connected to them
can be readily accessed. Tools for tensioning the steel rod can therefore be
introduced in a simple manner.

If the pocket is closed in the direction of the bottom of the pre-
assembled plate the substratum can be sealed off or encased in a simple
manner. The bottom of the pre-assembled plate thus forms a substantially
straight line along the front side of the pre-assembled plate so that
appropriate sealing means are simple to apply. Moreover, it is more readily
possible with this straight-line closure edge to seal off the substratum and
less sealing material is required.

If the pocket has an back taper when viewed from the top, an
additional clawing of the adjacent pre-assembled plates is produced during
the filling up [grouting] of the pocket, e.g., with concrete. The pocket thus

brings about a vertical fixing of the pre-assembled plates to each other so



nounting. In addition, a sufficient free space for the tensioning of the
steel rods is achieved. If a narrow joint is provided between two steel
rods of the pre- assenbled plate and/or toward the edge of the
pre-assenbl ed plate, a sealing conpound can be introduced in_a defined
manner between the two pre- assenbled plates. If the bot t om MBI ont
side of the pre-assenbled plate has a_substantially straight-1ine course
and/or the top has alternating narrowand wde joints, this yields on the
one hand a good seal of the substratum below the pre-assenbled plate and
on the other hand a ready nounting of the tensioning device for the steel
rods. It is especially advantageous if a connecting neans for connecting
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gui d ans for the high-s I gned very eXactly with each

ot her. | {tstget pliccdfoerdvepdnp! ftRnisg MeuHsofirthe dwly pro-assepibledslarise, a
part of the traditional reinforcenent can be di spensed with. Mreover, in
addi tionahd figibtatdy atheagrecebsbditys tbhehdser tiastendgy anfcags durings sheircr ack
mounting. In addition, a sufficient free space for the tensioning of the steel
rods is achieved.

If a narrow joint 1s provided between two steel rods of the pre-
assembled plate and/or toward the edge of the pre-assembled plate, a sealing
compound can be introduced in a defined manner between the two pre-
assembled plates.

If the bottom of the front side of the pre-assembled plate has a
substantially straight-line course and/or the top has alternating narrow and
wide joints, this yields on the one hand a good seal of the substratum below
the pre-assembled plate and on the other hand a ready mounting of the
tensioning device for the steel rods.

It is especially advantageous if a connecting means for connecting the
steel rod of the one pre-assembled plate to the steel rod of the adjacent pre-
assembled plate can be arranged inside the wide joint. This substantially

facilitates the mounting of the pre-assembled plates. In addition, if a



widths. If the narrow joint and/or the wide joint is/are filled up with a
sealing conpound, concrete in particular, between two pre-assenbl ed
plates, if a traction force is applied onto the steel rods a support of
the two pre- assenbled plates is assured via the filled-up narrow, joint.
This conpresses the narrow joint, reliably preventing a pen @4%%# of
water. In order to fix the fine adjustgrent of the pre-assenbled plate a
substratum mass, in particular a bitumnous cenment nortar, is introduced
bet ween the pre-assenbled plate and the foundation. This viscous
substratum mass is introduced through fill openings in the pre-assenbl ed
plate from above or laterally fromthe plate edge into the holl ow space
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pl astic, an expensive seal'ing elsewhere during the underpouring of the
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If the pre-assembled plate is manufactured from fiber concrete, a part

of the traditional reinforcement can be dispensed with. Moreover, in
addition to this advantage there is the further advantage of lesser crack
widths.

If the narrow joint and/or the wide joint is/are filled up with a sealing
compound, concrete in particular, between two pre-assembled plates, if a
traction force is applied onto the steel rods a support of the two pre-
assembled plates 1s assured via the filled-up narrow joint. This compresses
the narrow joint, reliably preventing a penetration of water.

In order to fix the fine adjustment of the pre-assembled plate a
substratum mass, in particular a bituminous cement mortar, is introduced
between the pre-assembled plate and the foundation. This viscous
substratum mass 1s introduced through fill openings in the pre-assembled
plate from above or laterally from the plate edge into the hollow space
between the pre-assembled plate and the substratum. The hardening of this

substratum mass takes place in a substantially temperature-dependent



out. Areliable pouring out of the substratumis brought about even in the
sl opes of the roadway that are at tinmes necessary with the aid of these
especi al | y advant ageous sealing el enments. Sealing el enents have proven to
be especially advantageous that are a rubber mat, especiallggg

consi sting of neoprene or a sponge. The elenents can either ay {% wher e
they are after the hardening of the substratum or can be reused when
under pouri ng anot her pre-assenbled plate. Mreover, the use of a sponge
makes it possible that air is forced through the sponge by the sealing
compound and thus does not result in inclusions under the pre- assenbl ed
plate. If spacers are arranged in the area of the joints a fixing of the
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t he steegubﬁgﬁtlaﬁ??@mﬂs are advant ageously wedges, that can be
adjusted to the precise interval position. In a nethod in accordance with

the inventionlf e QUSERLADNRISS 49 BROASEH 1 pﬁﬁxcﬁﬁ@ﬁ&»ﬁﬁpals@ahﬁgr&eﬁmﬂg of
pre-assenbl ed plates consisting of reinforced concrete with | east two
steel roeaspeviakipdivith an ¢lastic,| prefetablympdrodisr pristion aaf ekﬂimswe mhﬁgbl ed
pl ate and projecting over its concrete surface on the front side and with
a joi nt bisewdwmreadijang rthepnederposemy of thegpresassembicd- plasendladigedte i s
first placed down and finely

The sealing element is on the one hand so elastic that it nevertheless still

_—<

makes contact with the bottom of the pre-assembled plate and with the top of
the foundation during an adjustment in height of the pre-assembled plate for
aligning the pre-assembled plate. This prevents the substratum from running
out. A reliable pouring out of the substratum is brought about even in the
slopes of the roadway that are at times necessary with the aid of these
especially advantageous sealing elements.

Sealing elements have proven fo be especially advantageous that are a
rubber mat, especially one consisting of neoprene or a sponge. The elements
can either be left where they are after the hardening of the substratum or can
be reused when underpouring another pre-assembled plate. Moreover, the
use of a sponge makes it possible that air is forced through the sponge by the
sealing compound and thus does not result in inclusions under the pre-
assembled plate.

If spacers are arranged in the area of the joints a fixing of the adjacent

pre-assembled plates can also take place therewith instead of the sealing in



adjusted. The finely adjusted pre-assenbled plate is then underpoured with
a substratum mass and after the substratum has hardened, the pre-assenbl ed
plate is joined to the adjacent pre-assenbled plate by filling up the joint
and connecting the steel rods. This produces a conpound pl ate, caopstruction
that is very precise in its position in accordance with t hed MV on. In
distinction to the state of the art, ,fhe individual pre-assenbled plate is
first brought into its exact positioh and substantially fixed in this
position. This prevents the pre-assenbled plate, once it has been aligned,
frombeing shifted out of its position by the joining with other
pre-assenbl ed plates of the conmpound plate construction and thus having to
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substantially ren S a“post-adj ust ment superfluous. Anot her sUbstanti al
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derails, individual pre-assenbled plates can be renoved froma conpound
plate constriggt jomehddr apl aseddandd withewher vl fed ptedwcinghas

achieves an assenbly that is quite conpatible with the nethod of

product i conipoursl ptate annstructiont bensisiegtdfopra-hssenhbledgpkstes adusistinges not

only during the . ]
of reinforced concrete with at least two steel rods extending in the
longitudinal direction of the pre-assembled plate and projecting over its
concrete surface on the front side and with a joint between adjacent pre-
assembled plates the pre-assembled plate is first placed down and finely
adjusted. The finely adjusted pre-assembled plate is then underpoured with
a substratum mass and after the substratum has hardened, the pre-assembled
plate is joined to the adjacent pre-assembled plate by filling up the joint and
connecting the steel rods. This produces a compound plate construction that
is very precise in its position in accordance with the invention. In distinction
to the state of the art, the individual pre-assembled plate is first brought into
its exact position and substantially fixed in this position. This prevents the
pre-assembled plate, once it has been aligned, from being shifted out of its
position by the joining with other pre-assembled plates of the compound
plate construction and thus having to readjust. After the finely adjusted pre-

assembled plate is fixed in this position it is first connected to the other pre-



first assenbly but also during repairs. The steel rods are advantageously
extended in order to connect adjacent pre-assenbled plates. This creates a
tensi on between the adjacent pre-assenbled plates that assures an
additional fixing in place and a water- tight connection of ?aﬁ :gb bet ween
the pre-assenbled plates. If narrow joints and wde joints a ffded at
the plate joint, it is especially adﬁintageous I f the narrom/10|nts are
provided with a sealing conpound at first, the steel rods are then
tensioned and, finally, the wide joints are closed. This achieves a

uni form |l oading of the pre-assenbled plates and of the sealing conpound. 5
May 2004 " 12 If the steel rods are not tensioned untiI after the hardening
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wel ding as a consequence and a tension is generated by the cooling off of

t he steethereddth economical finishing of a compound plate construction that
substantially renders a post-adjustment superfluous. Another substantial
advantage 1s that if a pre-assembled plate is damaged, e.g., if a train derails,
individual pre-assembled plates can be removed from a compound plate
construction and replaced with a new pre-assembled plate. This achieves an
assembly that is quite compatible with the method of production in
accordance with the invention that has great advantages not only during the
first assembly but also during repairs.

The steel rods are advantageously extended in order to connect
adjacent pre-assembled plates. This creates a tension between the adjacent
pre-assembled plates that assures an additional fixing in place and a water-
tight connection of a joint between the pre-assembled plates.

If narrow joints and wide joints are provided at the plate joint, it is
especially advantageous if the narrow joints are provided with a sealing
compound at first, the steel rods are then tensioned and, finally, the wide

joints are closed. This achieves a uniform loading of the pre-assembled

plates and of the sealing compound.



Spi ndl es have proven to be advantageous for a fine adjustnent of the
pre-assenbl ed plate. An especially sensitive adjustnent of the pre-
assenbl ed plates, that nust be precisely adjusted to the mllineter at
times, can be achieved with the spindles. If concrete, espeg'ﬁl l%) .

hi gh-grade concrete, is used as sealing conpound for the joi Dween
the pre-assenbl ed plates a good per gence of the joint is assured. A

bi t um nous cenment nortar proved to be“éspecially advantageous as
substratum mass. Bitum nous cenent nortar is viscous and on the one hand 5
May 2004 13 suitable for filling up the internedi ate space between the
pre-assenbled plate and the foundation conpletely w thout bubble formation

the pre. asoehoba Bl odhar e %&éﬂﬁ”ﬂwﬁé "l RO AT " 1
1 equent Laifng RUARAUAT A NI JOTAR!  BHEIE BReaTy %ﬂ@aj'oamgar i er

| ayer. nous cenen exact fixidh f the

br e- assefBhotn Phalte g&ﬁmé&tﬁw&%lﬁnaaﬁevéd 1R Sark %vaﬁﬂag%ﬁgfﬁbﬁﬂ epl ate,

whi ch had been adj uste prior “to the rntroduction of t stratum nass,

in its pagid ishfinking IT Heasédltng edbgshald nu@m%@wﬁlgwsabbﬂq)e@ﬂssfa%vb s used

as casing [forn] fOr the - substratum an especi al I'y sinpl'e, econom cal

and ef fi ghientndsaakidtgrtdhtt kennetdonedentyecs pdre gretaveemblée plgessigenbl ed
plate and the foundation is obtained. The sealing el enment prevents the

substrat gbtdinedn fl owi ng out of this internediate space. The casing can be
placed before the fine adjustnent, in particular before the placing of the
pr e- assembl edlipisagspeciatty faxarehle for thesasserdlydftlye steel addptod auljecsrdel y to
t he internedi ate space

pre—assembled plates are connected by rod strainers. They can be operated

in a simple manner with a hand tool or with appropriate tool machines and

impart a sufficient tension to the steel rods.

As an alternative to rod strainers, it is also advantageous in some
instances to weld the steel rods to each other. The appropriate welding
methods also effect an extension of the steel rods during the welding as a
consequence and a tension is generated by the cooling off of the steel rods.

Spindles have proven to be advantageous for a fine adjustment of the
pre-assembled plate. An especially sensitive adjustment of the pre-
assembled plates, that must be precisely adjusted to the millimeter at times,
can be achieved with the spindles.

If concrete, especially high-grade concrete, is used as sealing
compound for the joints between the pre-assembled plates a good
permanence of the joint is assured.

A bituminous cement mortar proved to be especially advantageous as

substratum mass. Bituminous cement mortar is viscous and on the one hand



bet ween the pre-assenbled plate and the substratum even during the fine

adj usting and brings about a sealing of the hollow space. If the
pre-assenbled plate is used as a carrier for rails, it proved to be
especi al |y advant ageous to brace the rails on the pre-assenblsgﬂp te in
rail fastenings before the fine adjustnment of the pre-assenﬁ :%1éte
Since the rails are decisive for the glignnent of the pre-assenbled plate,
this is especially advantageous si ncé any inprecisions in the rai
fasteni ngs can be conpensated by this. 5 May 2004 14 After the
pre-assenbl ed pl ate has been aligned and the steel rods connected to each
other the wide joints are closed and the rails joined to each other. After
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the two pre-asse plates occdrs. ter the |11 ng up of e’joints

;Pg spac @kdradicdlB; Rl edr9ér licilﬁéﬂ)\é?dal_sél He' asphedncages ¢dydrhe Tiention
presented in tthe foll ow ng escription of the figures. Figure 1 shows
a top vi éruphindusaeimeit moptae-bripgndbad 4l sxact fixing of the pre-assembled
plate on the foundation and fixes the pre-assembled plate, which had been
adjusted prior to the introduction of the substratum mass, in its position.

If an elastic, especially a porous sealing element is used as casing
[form] for the-substratum, an especially simple, economical and efficient
sealing of the intermediate space between the pre-assembled plate and the
foundation is obtained. The sealing element prevents the substratum from
flowing out of this intermediate space. The casing can be placed before the
fine adjustment, in particular before the placing of the pre-assembled plate.

On account of its elasticity, it adapts precisely to the intermediate space
between the pre-assembled plate and the substratum even during the fine
adjusting and brings about a sealing of the hollow space.

If the pre-assembled plate is used as a carrier for rails, it proved to be
especially advantageous to brace the rails on the pre-assembled plate in rail
fastenings before the fine adjustment of the pre-assembled plate. Since the
rails are decisive for the alignment of the pre-assembled plate, this is
especially advantageous since any imprecisions in the rail fastenings can be

compensated by this.



consisting of reinforced concrete. Figure 2 shows a section transversal to
the longitudinal direction of a pre-assenbled plate consisting of

rei nforced concrete. Figures 3a to 3d show different nethod steps in the
joining of two pre-assenbled plates consisting of relnforcegeﬁ (Fte

May 2004 15 Figure 4 shows a detailed view in |ongitudinal 3 a
pre- assenbled plate consisting of reijnforced concrete in accordance with
figure 3c. Figure 5 shows a butt jOIA with spacers. Figure 6 shows a
spacer in a top view. Figure 7 shows a spacer in a lateral view Figure 1
shows a part of a pre-assenbled plate 10 consisting of reinforced concrete
in atop view Pre-assenbled plate 10 consisting of .reinforced concrete

cmbodi mont - AT i AT MRbe BaS0RES ik ahd: KBRS nar i s
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rows in f ongi t udi nal BT 40 S pre-asse resul t
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bunps 12w1ﬂ@k‘éﬂ§ﬁ; ﬂeﬁdzl%i*%ﬁ‘gﬁ’-s Be§ @41 thufe. 12 Wi th fastenings by

fastenings 31, shown here nere synbolically. Fastenings 31 can be fixed
as needed in Mﬁf@épfdcﬁﬂlyeddﬁ@@ﬂagééu§andraﬂ altefRiteR toathe Aitlmwsup Bixheunps 12

each are arranged on one segnent of pre-assenbled plate 10 in the

t r ansver satrodv femtti locfooé the braskmblf atic ptetlerdds ifTte finely aligned pre-
assembled plate is fixed to the adjacent pre-assembled plate with spacers,
especially with wedges. The joint is subsequently filled up.

If the spacers are arranged in the area of the narrow joints and/or the
wide joints a good support of the spacers on the two pre-assembled plates
occurs.

After the filling up of the joints the spacers can be relieved or
removed.

Other advantages of the invention are presented in the following

description of the figures.

Figure 1 shows a top view of a part of a pre-assembled plate
consisting of reinforced concrete.

Figure 2 shows a section transversal to the longitudinal direction of a
pre-assembled plate consisting of reinforced concrete.

Figures 3a to 3d show different method steps in the joining of two

pre-assembled plates consisting of reinforced concrete.



I ndi vi dual segnents are separated from each other by dummy joints 15.

Dummy joints 15 function as theoretical breaking points in which

unavoi dabl e smal|l cracks of pre-assenbled plate 10 consisting of reinforced
5 May 2004 16 concrete are purposefully produced in pre-asse qu% | ate 10.
As a result of these cracks purposefully produced at these ggév& s the
remai ni ng pre- assenbled plate 10 coniisting of reinforced concrete is
substantially spared fromcracks and €an thus be made stable and its state
can be readily checked. The design of pre-assenbled plate 10 consi sting of
reinforced concrete nust therefore by selected in such a manner that the
cracks are actually produced in the area of the theoretical breaking
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from one38nd of the pre-assenbled plate to the other end of pre-assenbl ed
pl ate 107 "They project out of the concrete surface at front sides 17 of

pre- assenbl edFE)%@I;eeS $R0fRG, mg@&tvﬁwﬁgﬁé@gz as wll be described in
e

detail later, tO the adjacent pre-asse plate or to its steel rods.

Front side 17F¢on 6 SBSwA aSifhledh habbwigt ai ght-1ine, continuous edge and
two recesses or pockets 24 i'n this exenplary enbodi nent. Pockets 24 are

setoffs in reFﬁgﬁmgﬁoﬁﬁsraagmiajerEﬂlaelafsr@mimrface 17 in which setoffs
steel rods 19 project out of the concrete surface. In addition, pockets 24

conprise undercuts (shown in dotted lines) that additionally inprove the

stability of the connection of pre-assenbled plate 10 to the adjacent

pre- assenbl edFpguce 1 shows a part of a pre-assemb[fed plate 10 consisting of
reinforced concrete in a top view. Pre-assembled plate 10 consisting of
reinforced concrete comprises a plurality of bumps [protuberances] 12 in
this exemplary embodiment. Alternatively, a continuous band or a concrete
conduit that is continuous or interrupted is also possible. Bumps 12 are
arranged in two rows in the longitudinal direction of pre-assembled plate 10,
as a result of which they can be used in the purpose shown here for fastening
rails for, e.g., high-speed tracks. A rail 30 is fastened on each of the rows of
bumps 12. Rail 30 is fastened on each bump 12 with fastenings by
fastenings 31, shown here merely symbolically. Fastenings 31 can be fixed
as needed in prefabricated sockets 32 or in appropriate holes.

Two bumps 12 each are arranged on one segment of pre-assembled
plate 10 in the transversal direction of pre-assembled plate 10. The
individual segments are separated from each other by dummy joints 15.
Dummy joints 15 function as theoretical breaking points in which

unavoidable small cracks of pre-assembled plate 10 consisting of reinforced



(not shown). Moreover, the subsequent filling up of the joints between two
pre-assenbl ed plates 10 can be achieved in a nore permanent fashion since 5
May 2004 17 the penetration of water, anmong other things, is prevented by
these wundercuts. Pre-assenbled plate 10 conprises several f%h&%ﬂﬂmgpenings
13 (only one shown here). A substratum neans is introduced r
pre-assenbled plate 10 in its conple& |y aligned state through these
filling openings 13. Figure 2 shows a gart of a section transversal to the
| ongi tudi nal axis of pre-assenbled plate 10 and its foundation. Bunps 12
are again arranged on pre-assenbled plate 10 on which bunps rail 30 is
arranged with fastenings 31. Fastenings 31 are fixed in sockets 32 forned
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fi ber concrete. e ste S can ent, wound or ot her

shape W Hoieradks AdP¥as YRRObE ridde SAbEE hAg iRGthik difbe po4diby @Peéii&é makes

It possible to obtain an extrenely solid reinforced concret’e for

pr e- asseffibleadesitmiof préissednbied Etﬁte Alfeyomsisngedireitfvresceadnsicte naist and

service life in particular in the edge areas or in the areas in which
f ast eni ngserdforerley tebeettd Bevacknh mpnnelt #mt3licaracks amngemally produgsdenbl ed
plate 10 for aligning pre-assenbled plate 10 into the reguired posi tion.
Spi ndl e Brtheareauphiletthadoraiical ppeaking| printsedr dummny¢oint® 16i nd a solid and
uni form foundation_, . ]
In addition to the usual reinforcement of pre-assembled plate 10,

several traction or steel rods 19 are arranged in pre-assembled plate 10 that

are placed in its longitudinal direction. Steel rods 19, acting as traction

anchor in pre-assembled plate 10, extend from one end of the pre-assembled

plate to the other end of pre-assembled plate 10. They project out of the

concrete surface at front sides 17 of pre-assembled plate 10 and can be

connected, as will be described in detail later, to the adjacent pre-assembled

plate or to its steel rods.

Front side 17 comprises a substantially straight-line, continuous edge

and two recesses or pockets 24 in this exemplary embodiment. Pockets 24

are setoffs in relation to straight-line front surface 17 in which setoffs steel

rods 19 project out of the concrete surface. In addition, pockets 24 comprise

undercuts (shown in dotted lines) that additionally improve the stability of

the connection of pre-assembled plate 10 to the adjacent pre-assembled plate

(not shown). Moreover, the subsequent filling up of the joints between two

pre-assembled plates 10 can be achieved in a more permanent fashion since



in order to achieve a fine adjustnent of plate 10 in its height. Spindle 37
5 May 2004 18 extends in this construction through a recess in
pre-assenbled plate 10 in order to permt a |arge adjustnent path.
Pre-assenbl ed plate 10 is brought into its position by adju§ i n rew 39
on spindle 37. Before pre-assenbl ed plate 10 is placed on a h&ﬂggﬁﬁically
bound carrier layer 45, elastic casing7 Is placed in the edge area of
pre-assenbl ed plate 10. This casing 41‘’serves to prevent underfilling 42
poured under pre-assenbled plate 10 after it had been aligned fromrunning
out. The preferably viscous substratum 42 is held under pre-assenbl ed

pl at e 10 thereby by casing 41. Casing 41 is preferably an elastic plastic

part. n materi al s oarse- ores o oprene or
Prr | ar " HREcheErion °8F oRéiet o ShoRd AhbE B03kS I8 PR offed D6 PIHBR s
remai n alp, HQ 905|t|0n after the substratum has har dened and thus effect
a certain pro ectlon agai nst noisture. |If the casing is to be used for

o o assonbl ad TS PATERDEE BIEETI0 R Anbistt ALAICARTR, MpehidllS oty
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reference made to figures 3a to 3d. At first, pre-assenbled plates 10 are

preci sel platildnedits eohtlﬁEtelja@llghtedtsyat%nhfajgﬁtfeEe filtghgnotheniaPs 13t eel rods

19 of the two pre-assenbled plates to be connected should bée substantially
al i gned in theéliguteodghbud agarbaf a dectiour radsyersalSabtite Ringitwinalsaxis
subsequent |y poured under pre-assenbled plate 10 via filling openings 13.
Subst r at ofpte-gsseibled platedils ard stsofovmdationyi Bonsps b rararagaam erringed
Substratum 42 joins_pre- asserrbl ed plate 10 to hydraulically bound carrier

| ayer 450Pr Ppenasscnb i) &y plate Ve ror uwdielat bwmps rail 30 is arranged with

fastenings 31. Fastenings 31 are fixed in sockets 32 formed in pre-
assembled plate 10. The pre-assembled plate consisting of reinforced
concrete can be designed in a. traditional manner with the customary
reinforcement. As an alternative, it is especially advantageous if pre-
assembled plate 10 is produced with fiber concrete. Steel fibers that impart
great strength to pre-assembled plate 10 are present in the fiber concrete.
The steel fibers can be bent, wound or have some other shape with which
they support the interlacing in the concrete. This tnakes it possible to obtain
an extremely solid reinforced concrete for pre-assembled plates 10, which
display an especially great strength and service life in particular in the edge
areas or in the areas in which fastenings 31 are fixed.

Several spindles 37 are arranged on pre-assembled plate 10 for
aligning pre-assembled plate 10 into the required position. Spindle 37 is
supported on support plate 38 in order to find a solid and uniform foundation

in order to achieve a fine adjustment of plate 10 in its height. Spindle 37



5 May 2004 19 has conpl etely hardened, narrow joints | ocated between the
two plates 10 are filled up with a sealing conpound, preferably concrete
(figure 3b). The pouring can take place solely in the area of joint
abutments 21 of pre- assenbled plate 10 or also fill up the | r.ar.ea
bet ween pre-assenbled plates 10 in which wide joints 27 folﬁg&ﬁﬁﬂﬁﬁbove
are located. As soon as the sealing ggnpound has hardened, steel rods 19
are connected to each other by tighteRers 28 and extended. This produces a
pressure on sealing mass 25 in narrow joints 26 and thus effectively
prevents an entering of water. On the other hand, the precise alignnment of
pre-assenbl ed plates 10 previously carried out during the tensioning of
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brings aboplaced adthd edi@hrez0ddph@-agiebied phae iy, eThid ahsingld] gemaR a
correspondi ng shape of Wi de joint 27. The procedure for the joining of the
two pre- as peovdedupdafdingCi2vpoured esclet gieiassémbled plate 1O afidkrvit hiadut a
built-on rail 30. If the pre-assenbled plates are used for high-speed rail
traffic, beeniadigag¢ddnomgemmng out ailhe3pretferabby Miscot@®ubatratum 42 is held

under pre-assembled plate 10 thereby by casing 41. Casing 41 is preferably
an elastic plastic part. In particular, spongy materials with coarse pores or
neoprene or similar plastics have proven to be advantageous. Casing 41 can
either remain at this position after the substratum has hardened and thus
effect a certain protection against moisture. If the casing is to be used for
more substrata, it is also possible to draw this casing 41 under pre-assembled
plate 10 out and reuse it.

The individual steps of the joining of two pre-assembled plates 10 is
described in the following with reference made to figures 3a to 3d. At first,
pre-assembled plates 10 are precisely aligned in their height by spindles 37
and nuts 39. Steel rods 19 of the two pre-assembled plates to be connected
should be substantially aligned in their longitudinal axis (figure 3a).
Substratum 42 is subsequently poured under pre-assembled plate 10 via
filling openings 13. Substratum 42 preferably consists of a bituminous
mortar concrete.  Substratum 42 joins pre-assembled plate 10 to

hydraulically bound carrier layer 45 prepared below it. When substratum 42



al ready been built on for the aligning of pre-assenbled plates 10 since
rail 30 is decisive for the aligning of pre-assenbled plates 10. Figure 4
shows the joint of two pre-assenbled plates 10 prepared up to the work
step of figure 3c in nore detail. The pre-assenbled pl ates 1ghgre cut

| engthwi se in the area of steel rods 19. Pre-assenbled plate &
arranged on substratum 42 that is supﬁgrted on a hydraulically bound
carrier layer. Casing 41 prevents subsStratum from breaking out of the area
of pre- assenbled plate 10 during the underpouring or underpressing of pre-
assenbl ed plate 10. Pre-assenbled plate 10 conprises bunps 12 on which rai
30 is fastened with fastenings 31. Dummy joints 15 are arranged at regul ar
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a connectron o a seal 1 ng conpoun Narrow joints 26

are fill ahwp 19 i witahiWile ﬁﬁﬁﬂ@?‘foﬂ%wiﬁg%w@éﬁe Istate®. RNRBEHEM t O
each other by tightener 28 dnd extended. The extension brings it about

that thetlsd %%hliﬁgd@omp@uﬁ&tleﬁsﬂmméned, heteel rode! 1D aey alindcaterh td redche
particul ar tube 20 and thus effect a pre- tensioning. Sealing conpound 25
I's pressethanbyttightenero28tand ensdrdect i dhiS prbduee4a presstmbohi seadinigy t he
pre-tension so that the penetration of water into the joints is.

mass 25 in narrow joints 26 and thus effectively prevents an entering of

water. On the other hand, the precise alignment of pre-assembled plates 10
previously carried out during the tensioning of steel rods 19 is not changed
again by this procedure since they are supported on sealing compounds 25
and are fixed as regards the foundation by substratum 42 (figure 3c).

After steel rods 19 have been connected to each other and extended,
wide joint 27 can be closed in order to prevent corrosion (figure 3d). This
closing can also take place by introducing a sealing compound 25, e.g.,
concrete. Alternatively, a removable covering can also be provided here.
However, a firmer joining of the two pre-assembled plates 10 takes place by
filling up wide joint 27 since this brings about an additional cogging of pre-
assembled plates 10 given a corresponding shape of wide joint 27.

The procedure for the joining of the two pre-assembled plates 10 was
presented in figures 3a to 3d without a built-on rail 30. If the pre-assembled

plates are used for high-speed rail traffic, it is advantageous if rail 30 has



prevented. In addition, pre-assenbled plates 10 are pressed firnly against
each other via sealing conpound 25. The fact that steel rod 19 is novably
supported only in the area between dumy joint 15 and the end of pre-
assenbl ed plate 10 brings it about in a reliable manner that g¥n3¥(90|nt 15
I's not bridged with a pressure force and loses it function t A AY%R. The
force on the concrete body is introdu& d only in the | ast segnent, nanely,
bet ween dumy joint 15 and the end of @re-assenbled plate 10 via steel

rods 19. If pocket 24, in which tighteners 28 and the ends of steel rod 19
are located, is designed so that it has an undercut 29 in a top view onto
t he plate an additional togging of pre-assenbled plates 10 with each

ceal | ng. EOEANT fiFen Buitt bR I aifdning) SF Bt 4o RERURSRRI J0 SR il o
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the substratum under the ™ plate. The plate can'then be precCisely realigned,

e.g., W cht Jengdiveise ianthe arse ofadteel rody 190 Padrademblied platesdgdd mredS May
2004 22 Figure 5 shows a top view onto a butt joint between two pre-

assenbl edrjangedonlSubstrhtifii 42 $hat sy suppbrteconra hydelicallyfboumbeanier
assenbl ed plates 10 and 10'. Spacers 50 are located in the area of a narrow
layer. Casing 41 prevents substratum from breaking out of the area of pre-
assembled plate 10 during the underpouring or underpressing of pre-
assembled plate 10.
Pre-assembled plate 10 comprises bumps 12 on which rail 30 is
fastened with fastenings 31. Dummy joints 15 are arranged at regular
Intervals in pre-assembled plates 10 and represent theoretical breaking points
for pre-assembled plate 10. Several steel rods 19 have been introduced into
pre-assembled plate 10. Steel rods 19 are substantially firmly anchored in
pre-assembled plate 10. Steel rod 19 is not connected to the concrete of the
pre-assembled plate only in the area from dummy joint 15 to the end of the
particular pre-assembled plate 10 and can thus be freely extended. To this
end steel rod 19 is in a tube 20 that prevents a connection of steel rod 19
with a sealing compound 25. Narrow joints 26 are filled up with sealing
compound 25. Steel rods 19 are connected to each other by tightener 28 and
extended. The extension brings it about that the steel rods are extended in
their freely movable area in the particular tube 20 and thus effect a pre-

tensioning. Sealing compound 25 is pressed and the composite construction



joint. Alternatively or additionally, two spacers 50" can be provided in
the area of the wide joints. It is assured in each of the enbodi nents that
the finely aligned state of pre-assenbled plates 10 and 10' is retained
during the tensioning of the steel rods. Figure 6 shows a t B@vggg onto a
spacer 50. Spacer 50 consists of base plate 51 fastened on g 2 W%l ed
plate 10 and 10'. This base plate 51 an either be cast in pre-assenbl ed
plate 10, 10" or have been subsequent?@ applied. One of base plates 51
conprises guides 52 for a wedge 53. Wedge 53 is introduced into guides 52
bet ween the two base plates 51 when pre- assenbled plates 10 and 10" have
been aligned. This fixes the interval of pre-assenbled plates 10 and 10
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braci ng of the ste in“that the joint is fi up Wit eal f ng
conpounds@pportéd esnliyhin therdeni wlensgainimy o9 9ngnd@ Thehend &F H@n of
pre-assenbled plateS 10, 10' to one another is permanently determ ned.
Wedge S53assumbled pimy ¢0 bzsfn%slétealﬂﬂmimh usiegbléanather thex tduswity joahnls In a
speci al enbodi ment seal i ng May 2004 23 conpound 25 can al so be hol | owed
out at | easotthedgedawitly a presserarferceotindsipsesrit Fancthdn ehetdweithar Thasi ng of
the rest of sealjing conpound 25 the conplete spacer 50 can be renpved from
t he but t forsienen ithg someretai bodyids gatrodaced @nlgdd ther lagh segmventonaraety,on
position

between dummy joint 15 and the end of pre-assembled plate 10 via steel
rods 19,

If pocket 24, in which tighteners 28 and the ends of steel rod 19 are
located, is designed so that it has an undercut 29 in a top view onto the plate,
an additional cogging of pre-assembled plates 10 with each other is achieved
if wide joint 27 formed by pockets 24 is filled up with sealing compound
25’. Pre-assembled plates 10 are additionally hindered therewith from
moving vertically.

Substratum 42 can be removed again in the instance in which the plate
or the substratum lowers in the course of the using of the plate. This
happens in that substratum 42 is bored through transversely to the
longitudinal direction of the plate. A saw, especially a saw cable, is
introduced into the borehole and saws through the substratum under the
plate. The plate can then be precisely realigned, e.g., with spindles, and

more matter can be poured under it again.



The use of the spacers permts an i mredi ate application of tractive force
on the steel rods and a subsequent common sealing of the wde and of the
narrow joint. This is especially advantageous if unfavorable tenperature
and climate conditions for the sealing of the joint are presgﬁﬁ.éﬁmane
favorabl e tenperature and a suitable climate can be waited f Yot f'he
final filling up of the w de and of 5$e narrow joint so that an optinum
processing of the material is given.“fhe present invention is not limted
to the design presented. Pre- assenbled plates 10 can al so be used for
applications other than the described ones. Steel rods 19 can al so
prevented fromjoining with the concrete of pre-assenbled plate 10 in the

e of cour s 3605 cHPRR T,y b8 i dela DB THER D\
2004 24 1 ed | : L1 h.
[oast twe Sragied, plAeE, FUTARERYTS St o) (fenafefRPdc K fe, "
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side, wth st one theoreti reaking point of the pre-assenbled
plate rysinkNcAkeaRsMRIP drVadditibhgllg! 88b sﬁﬂ@éys S‘Oebéh][bef‘ rdided iAnBest eel

rod is anchored in the area between the front side o e pre-assenbl ed

pl at e andren ofithstwideejuiatd. cat idbnsskieddinpeiact ofnthel embodhaehditian the
substantially freely novable manner in the direction of the particular

front si fimely aligaedistatgidfistieradsedibledtplates 10 afithd 0pris retasmwetbdrdngl thees
accordi n%elis(ijogilnagigg‘tlll’e s\f\cgglrr%idg. the plates are

Figure 6 shows a top view onto a spacer 50. Spacer 50 consists of
base plate 51 fastened on pre-assembled plate 10 and 10°. This base plate 51
can either be cast in pre-assembled plate 10, 10’ or have been subsequently
applied. One of base plates 51 comprises guides 52 for a wedge 53. Wedge
53 1s introduced into guides 52 between the two base plates 51 when pre-
assembled plates 10 and 10” have been aligned. This fixes the interval of
pre-assembled plates 10 and 10’ so that during a tensioning of the steel rods
the pre-assembled plates 10 and 10’ can not move toward one another and
the alignment of the plates is not changed.

Figure 7 shows a lateral view of spacer 50. Pre-assembled plates 10,
10° located on substratum 42 or carrier layer 45 are held at a defined interval
by wedge 53. This interval is permanently fixed after the bracing of the steel
rods in that the joint is filled up with sealing compound 25. After the
hardening of sealing compound 25 the position of pre-assembled plates 10,

10’ to one another is permanently determined. Wedge 53 can be removed as

needed and used for the next butt joint. In a special embodiment sealing



suitable for use as structural conponents of a roadway for high-speed
vehicles. 3. The pre-assenbled plate according to claim1l or 2, wherein the
at |least one theoretical breaking point conprises several theoretical
breaking points. 4. The pre-assenbl ed plate according to Clgkg]%ﬁﬁ% or 3,
wherein the or a theoretical breaking point is a dunmy join t I ng
transversely to the | ongitudinal dirgﬁtion of the pre-assenbled plate. 5.
The pre-assenbl ed plate according to y one of the preceding clains,
wherein the anchoring of the at | east one steel rod is provided
approximately 50 cmrenoved fromthe front side of the pre-assenbl ed
plate. 5 May 2004 25 6. The pre-assenbl ed plate according to any one of the

petwoen ERCHIGRE 257G Eb BRAGR el BuchcRiagt RobBrkTSHE! e uled 47 )2
tube or SRACE SQrprrid (1F SRFRhEl RETRE AR VLRPRIAS Copfuly YORRE T 1T
Tacker of ISR, %‘S?eﬁ*%?‘i%{&ﬁrﬁ%?ﬁ??%‘e’ﬁﬁ%ﬁ%ﬁ e e

di anmet er 5gfaﬂd’lﬁsec$f(ﬁeéndtﬁgr cOanddiforPp8siddnendl ed plate according to any one
of the preceding clainms, wherein at”|east one steel rod termnates in a

pocket of the’Irhreeu@esﬁnﬁhbesbad@mqaermlt@ ad imrpediass sppbication! of erareiger di ng
to claim9, wherein the pocket is open toward the top of the pre-assenbl ed
pl at e. force on the steel rods and a subsequent common sealing of the wide and of

the narrow joint. This is especially advantageous if unfavorable temperature

and climate conditions for the sealing of the joint are present. A more

favorable temperature and a suitable climate can be waited for for the final

filling up of the wide and of the narrow joint so that an optimum processing

of the material is given.

The present invention is not limited to the design presented. Pre-
assembled plates 10 can also be used for applications other than the
described ones. Steel rods 19 can also prevented from joining with the
concrete of pre-assembled plate 10 in the last segment in a different way.

Combinations of the individual features are of course also within the

protective scope of the invention.



11. The pre-assenbl ed plate according to claim9 or 10, wherein the pocket
Is closed toward the bottom of the pre-assenbled plate. 12. The
pre-assenbl ed plate according to any one of clainms 9, 10 or 11, wherein

t he pocket conprises an undercut when viewed fromthe top. 13. The
pre-assenbl ed plate according to any one of the preceding cl aiMay20herein
a bottom of the pre-assenbled plate ré s substantially in a straight |ine
on the front side of the pre-assenble | ate. 14. The pre-assenbl ed plate
according to any one of the preceding clains, wherein a joint abutnent is
provi ded between two steel rods of the pre-assenbled plate and/or toward 5
May 2004 26 the edge of the pre-assenbled plate for formng a narrow j oi nt
with the adjacent pre-assenbled pkﬁi§ﬂgﬁ§' The pre-assenbl ed plate
according to any one of clains 9-14; in the pocket fornms a w de joint
wi th the adjacent pre-assenbled plate. 16. The pre-assenbled plate
according to any one of the preceding clains, wherein a top of the

- | ed leng:; ] -ajoints. 17. Th
P 6 aseetl od ADPhrEssERbId HlAE Hr ARG E AR St o' %01 2T 115 when
A . J Ol t : 22
bgf\igeﬁnt\/\gnpr%(ta?%séﬁq eg pﬁgtagst%?tséhg{rﬁégﬁpjl ﬁlggfovlﬁﬁ{d;ﬁ%legﬁfz#égﬁcoon@é&und.
18. The pi&-aas&abREH1b MR @g@@bﬁ%ﬂgqﬁe@ the @ofkfete sHPRicRidh &*f?oﬁeﬁlié,ng

conmpound”conpri ses concrete. " 1 pre-assenbl ed plate according to any
one of chyitliratlledso dne thebretieah reakegt ipaintreafstHeo preerpaablad plag st eel

rod of the one pre-
running transversely to the steel rods, wherein at least one steel rod is
anchored in the area between the front side of the pre-assembled plate and a
first theoretical breaking point and is supported in a substantially freely
movable manner in the direction of the particular front side in its
longitudinal direction.
2. The pre-assembled plates according to claim 1, wherein the plates are
suitable for use as structural components of a roadway for high-speed
vehicles.
3. The pre-assembled plate according to claim 1 or 2, wherein the at
least one theoretical breaking point comprises several theoretical breaking
points.
4.  The pre-assembled plate according to claim I, 2 or 3, wherein the or a
theoretical breaking point is a dummy joint extending transversely to the
longitudinal direction of the pre-assembled plate.
5. The pre-assembled plate according to any one of the preceding claims,
wherein the anchoring of the at least one steel rod is provided approximately

50 ¢cm removed from the front side of the pre-assembled plate.



assenbled plate to the steel rod of the adjacent pre-assenbled plate can be
arranged in the wwde joint. 20. The pre-assenbl ed plate according to any
one of the clainms 14 to 19, wherein spacers are arranged in the area of
the joints. 21. The pre-assenbled plate according to any onesg%gkﬂﬁ4
precedi ng clains, wherein adjusting devices are arranged on

pre-assenbl ed plate. 22. The pre-asseghl ed plate according to claim 21,
wherein the adjusting devices conpri spindles. 5 May 2004 27 23. The
pre-assenbl ed plate according to any one of the preceding clains, wherein
the pre-assenbled plate is produced fromfiber concrete. 24. The
pre-assenbl ed plate according to any one of the preceding clains, wher ei n

Foundat | Bn. 23 1¢HE %ﬁss%e@%@” 8 AEPLERE b fis BT R dnd ’@?%?ni%red
ol'ate acOReREREat A LRESGI %EE?%?té.ﬁths@ééﬁﬂ?wé?ﬂnﬁﬁﬁgﬁﬁt 5 Cased
Wth 2 SEtheprebesmabicdiad MdH ARIRIHCOVR @bR BERBGEI N to, ol aim 26,

wherein t nt conprises an I C plasti 28. The
pre-asserbl ed_’[ﬂeaf)ﬁ:-%é‘c‘i’ﬁlgl'eﬂg ldfte Cdc%b'ﬂaﬂl%]% cfialmv@%bﬁelhhﬂle B 1079

el ement conprises a porous pl stlc e pre-assenbl ed plate according

Coory oheseompram Fdos pheicbitor a1 0
rubber 8.  The pre-assembled plate according claim 6 or 7, wherein the jacket of
the steel rod has a greater inside diameter than the outside diameter of the
steel rod.
0. The pre-assembled plate according to any one of the preceding claims,
wherein at least one steel rod terminates in a pocket of the pre-assembled
plate.
10.  The pre-assembled plate according to claim 9, wherein the pocket is
open toward the top of the pre-assembled plate.
11.  The pre-assembled plate according to claim 9 or 10, wherein the
pocket is closed toward the bottom of the pre-assembled plate.
12.  The pre-assembled plate according to any one of claims 9, 10 or 11,
wherein the pocket comprises an undercut when viewed from the top.
13.  The pre-assembled plate according to any one of the preceding claims,
wherein a bottom of the pre-assembled plate runs substantially in a straight
line on the front side of the pre-assembled plate.14.The pre-assembled plate
according to any one of the preceding claims, wherein a joint abutment is

provided between two steel rods of the pre-assembled plate and/or toward



mat conprises a neoprene material. 31. The pre-assenbl ed plate according to
any one of clainms 26 to 30, wherein the sealing elenent conprises a
sponge. 32. A nethod of producing a conpound plate construction consisting
of pre-assenbled plates of reinforced concrete, with at Iea§§4t3ﬁp
pre-assenbled plates, steel rods extending in the |ongitudi 408t i on
of the pre 5 May 2004 28 assenbl ed pl ge and projecting over the concrete
surface on a front side, and wth a ? i nt between adjacent pre-assenbl ed
pl ates, the method conprising: placing and finely aligning a first
pre-assenbl ed plate; pouring a substratum nmass under the finely aligned
pre-assenbled plate; and after the hardening of the substratum connecting

he L Sty AL R AL P2 PS5BS 5, BEAGLPGeP R Y
cccor o "Qafheht BBt gl cornect o (e steel rods comprises

further ggm)rim'_ ePARehHIBg SI%rd&Wrél' lo¥oSarAnEn¥i S 1ARhE 0S1 &t whifeiR! at e

joint and providi'ng a sealing conpound~in the narrow |oints,” tensioning

the Steetheagdékétn%rrﬁé Qs e johst v?'??;l@'%é adjakcent pAbassEigbIFA plate according to

claim 34, erein providing a sealing conpound conprises providing cenent.

36. The 6t hoThegmeralisetnbiled platerncdérdingdd, anheneiof the peeceling dddinmidle
steel rods is not carried out until after the hardening of the sealing
wherein a top of the pre-assembled plate has alternating narrow and wide
joints.
17.  The pre-assembled plate according to claim 16, or according to claim
15 when dependent on claim 14, wherein the narrow joint and/or the wide
joint between two pre-assembled plates is/are filled with a sealing
compound.
18.  The pre-assembled plate according to claim 17, wherein the sealing
compound comprises concrete.
19. The pre-assembled plate according to any one of claims 15 to 17,
wherein connecting means for connecting the steel rod of the one pre-
assembled plate to the steel rod of the adjacent pre-assembled plate can be
arranged in the wide joint.
20. The pre-assembled plate according to any one of the claims 14 to 19,
wherein spacers are arranged in the area of the joints.
21.  The pre-assembled plate according to any one of the preceding claims,
wherein adjusting devices are arranged on the pre-assembled plate.
22.  The pre-assembled plate according to claim 21, wherein the adjusting

devices comprise spindles.



conmpound in the narrow joints. 37. The nethod according to any one of
clains 32 to 36, wherein connecting the steel rods of adjacent
pre-assenbl ed plates conprises connecting themw th tighteners. 5 May 2004
29 38. The method according to any one of clainms 32 to 36, wherein
connecting the steel rods conprises welding themtogether. 39.Mayd08fet hod
according to any one of clains 32 to , Wherein the finely aligning step
conprises finely adjusting the first e-assenbl ed plate wth spindles.

40. The nethod according to any one of clains 32 to 39, wherein a

bi tum nous cenent nortar is used as the substratum mass . 41. The net hod
according to any one of clains 32-40, wherein an elastic, elenent is used

as casi n@3f or THeeprahssenablethplatt?accbrdingetdanly aneasfibegpreceding chafihs,
wherein the elastic el enment conprises an elastic porous sealing el enent.
43. The méwdreth tarpradassgmbled plate 44 pooducsd from fidber comprétsi ng pl acing the
casing is carried out before the fine adjusting step, 44. The net hod
accor di n@4t o dihsi presassemttelediplatgl aagondinghto angiong dfstheqenecedimgoelaitss or e
the placing of the pre-assenbled plate. 45, The nethod according to any one
of cl ai myvigrein assubsitatume masso i intzpdycest detwgen dhe garcrassamblcgsﬂatﬂ ngs
before the fine a(%’ﬁ.ust ment of the pre-assenbled plate. 46. The net hod
accor di n&nﬂcﬁﬁ?ﬂn WIbf clainms 34 to 45, further conprising connecting

rails onjhe R A Re I E bR Sibte Cadlilits " Adist 24, wherein the
substratum mass comprises a bituminous cement mortar.
26. The pre-assembled plate according to claim 24 or 25, wherein the
substratum mass is encased with a sealing element.
27. The pre-assembled plate according to claim 26, wherein the sealing
element comprises an elastic plastic.
28. The pre-assembled plate according to claim 26 or 27, wherein the
sealing element comprises a porous plastic.
29, The pre-assembled plate according to any one of claims 26 to 28,
wherein the sealing element comprises a rubber mat.
30. The pre-assembled plate according to claim 29, wherein the rubber
mat comprises a neoprene material.
31. The pre-assembled plate according to any one of claims 26 to 30,
wherein the sealing element comprises a sponge.
32. A method of producing a compound plate construction consisting of
pre-assembled plates of reinforced concrete, with at least two pre-assembled

plates, steel rods extending in the longitudinal direction of the pre-



connecting the pre-assenbled plates to each otherand after the closing of
the wde joint. 5 May 2004 30 47. The nethod according to any one of

claims 32 to 46, wherein the finely aligned pre-assenbled plate is fixed
to the adjacent pre-assenbled plate with spacers and further coqgrising

tensioning the steel rods and subsequently filling up the j &My 200¢ The
nmet hod according to claim47, wherein_the spacers conprise wedges. 49. The
nmet hod according to claim47 or 48, rein the spacers are arranged in

the area of the narrow joints and/or of the wde joints. 50. The nethod
~according to any one of clains 47 to 49, further conprising relieving or
renmovi ng the spacers after the filling up of the joints. 51. The nethod as

defined assemnlylednslatd andeproje@ing ovepthewbenerete bindace batefroat gideiandbl e for
use as structural conponents of a roadway for high- speed vehicles. FS NMAY

2004 ( 12withadibibEerERTRAG) MRFR (bt Hsk e\ Pl a0ty the ZhSAdEd®mBEISTnAUF  DEM
CERIET PSP lacing and finly allgning a first pre-assembled plate;
pouring a substratum mass under the finely aligned pre-assembled
plate; and |
after the hardening of the substratum, connecting the first pre-
assembled plate to an adjacent pre-assembled plate by filling in the joint
and connecting the steel rods.
33. The method according to claim 32, wherein connecting the steel rods
comprises extending the steel rods .
34. The method according to claim 32 or 33, further comprising providing
narrow joints and wide joints at the plate joint and providing a sealing
compound in the narrow joints, tensioning the steel rods and, closing the
wide joints .
35. The method according to claim 34, wherein providing a sealing
compound comprises providing cement.
36. The method according to claim 34 or 35, wherein tensioning of the
steel rods is not carried out until after the hardening of the sealing
compound in the narrow joints,
37. The method according to any one of claims 32 to 36, wherein

connecting the steel rods of adjacent pre-assembled plates comprises

connecting them with tighteners,
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38. The method according to any one of claims 32 to 36, wherein
connecting the steel rods comprises welding them together.

39. The method according to any one of claims 32 to 38, wherein the
finely aligning step comprises finely adjusting the first pre-assembled plate
with spindles.

40. The method according to any one of claims 32 to 39, wherein a
bituminous cement mortar is used as the substratum mass .

4]. The method according to any one of clairﬁs 32-40, wherein an elastic,
element is used as casing for the substratum .

42. The method according to claim 41, wherein the elastic element
comprises an elastic porous sealing element.

43. The method according to claim 41 or 42, further comprising placing
the casing 1s carried out before the fine adjusting step, .

44, The method according to claim 42, wherein placing the casing is
carried out before the placing of the pre-assembled plate.

45. The method according to any one of claims 32 to 44, further
comprising bracing rails in rail fastenings before the fine adjustment of the
pre-assembled plate.

46. The method according to any one of claims 34 to 45, further
comprising connecting rails on the pre-assembled plates to each other after
connecting the pre-assembled plates to each otherand after the closing of the

wide joint.



4i 42 (57) Abstract: The invention relates to a pre-assenbled plate

consi sting of arnoured concrete, especially for the use as a conponent of
a solid roadway for high-speed neans of transport. At |east two steel rods
extending in the |longitudinal direction of the pre- assenbleg%ﬁhgﬁﬁ4of
arnmoured concrete (10) and protrudi ng over the concrete surface-thereof on
the front face (17) are provided. Theppre-assenbled plate (10) is provided
with at | east one, preferably several; predeterm ned breaking points (15)
whi ch extends crosswise in relation to the steel rods (19). The steel rod
(19) is anchored in the area between the front face (17) of the
pre-assenbled In plate (10) and the first predeterm ned breaking point (15)

sent . . first ) point. (!
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conmpound” (42) is underpoured under the exactly positTioned pre-assenbl ed

pl ate. Thebsuqrenslsefilli ughhb?oin&.lO) is connected to the adjacent
pre-assenbl ed plate (10 y casting the joint and connecting the steel rods

(19) aftdB. t hdheastdthgd acoqrdimgl to4ehaimad 7Thawtersdn. the spacers comprise
[F'orise;;;g%séuf der nkchsten Seite]
49. The method according to claim 47 or 48, wherein the spacers are
arranged in the area of the narrow joints and/or of the wide joints.
50. The method according to any one of claims 47 to 49, further
comprising relieving or removing the spacers afier the filling up of the
joints.
51. The method as defined in any one of claims 32 to 50, wherein the
plates are suitable for use as structural components of a roadway for high-

speed vehicles.





