Fi xed carriageway for rail vehicles The invention
relates to a fixed carriageway for rail vehicles having
rails fixed to sleepers, which are carried by a
structure engineered in concrete or concrete

conposite. Fixed carriageways which run on an

engi neered structure, possibly a bridge, have hitherto
required a conparatively high construction cost. The
regul ations for the structural configuration of the
fixed carriageway require that the sl eepers be
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high level of structural complexity and lead to comparatively high costs.

In DE 197 23 587 A1, an engineered structure such as bridge having a fixed
carriageway has already been proposed, in which the sleepers are either
disposed on a continuous supporting ridge or on individual humps disposed in a
row. In manufacture, first a support panel of the bridge structure is produced,
and then a second support panel is cast for the fixed carriageway. In a
separate manufacturing stage, support ridges or humps are concreted on to the
upper support panel, on which humps the sleepers for the rails are fixed. Even
if this arrangement already affords a certain degree of simplification, a high level
of structural complexity is still required, as the engineered structure is produced
by a series of consecutive stages. In this, the manufacture of the subsequently

concreted humps or support ridges is particularly complex.




if this arrangenent already affords a certain degree of
sinplification, a high level of structural conplexity
is still required, as the engineered structure is
produced by a series of consecutive stages. In this,
the manuf acture of the subsequently concreted hunps or
support ridges is particularly conplex. 2 The object
of the invention is thereforefto indicate a fixed
carriageway for rail vehicles of the type nentioned in
t he i ntroducti on whose manufacture is sinpler and
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materials and costs. The invention is based on the
know edge that the structural concrete of the

eXo RBeS ﬁﬁthétnrﬁmtlblrﬁ &h® bar@a@éxﬂé)epémelﬂw WeIoE e Sled@ilire
present on the engi neered ru&ﬁure can si nul taneouslg

ﬁ?beéjéieg ‘%a’iqdi“ﬁ%% ”6%‘?%43'3’ with thedranyfactyest ﬁ%er |naiRgede

%ms@séee%umrmh@ﬂfet w%wrxeh c@%@é%@s %b@éqceieﬁf:ﬁdrmsnon of the

concrete | ayer when th is manufactured. In the same
V!agteweyweéfd@cgrr@éﬁun@@rﬂﬁa%tsedh%th@éﬂs Bi§aYiRg m both

ShAHBLIL5AY ce@Rcrete or protective concrete |ayer. The
structural concrete or

The invention is based on the knowledge that the structural concrete of the
engineered structure or a protective concrete layer present on the engineered
structure can simultaneously act as a carriageway panel, in that the sleepers
are embedded in the structural concrete or protective concrete layer when this
is manufactured. In the same way, the sleepers can be mounted direct on the
structural concrete or protective concrete layer. The structural concrete or
protective concrete layer meets all the structural requirements made of a
carriageway panel for a fixed carriageway. Therefore, a separate carriageway
panel or superstructure pane! or a separate manufacturing stage can be
omitted, so that the arrangement according to the invention is particularly simply

constructed and results in a reduced consumption of material.

It is particularly preferred that the sleepers of the fixed carriageways according
to the invention are single-block or multi-block sleepers. This covers all types of
sleepers predominantly used. The sleeper blocks are connected together via
grid supports and are embedded in the manufacture of the engineered

structure, so that a monolithic fixed carriageway is achieved.



protective concrete |layer neets all the structura
requi renents made of a carriageway panel for a fixed
carri ageway. Therefore, a separate carriageway pane
or superstructure panel or a separate manufacturing
stage can be omtted, so that the arrangenent
according to the invention i%%particularly sinply
constructed and results in a“reduced consunpti on of
material. It is particularly preferred that the

sl eepers of the fixed carriageways according to the
i nvention are single-block or nulti-block sleepers.
ThIS %overs all types of s|eepers predom nantly used.

TReNS @éﬁ@ﬂfﬁﬂ%&/@%@@l%ﬁ@ﬁ@%ﬂ@&n@%étqa@rbexﬂrav'd@c#tf@t this

SHHRRPbh§it RN ah8/or FraRsdest iemf&ﬁa@m@ﬁn ufrﬁecsdsrt%nqa‘f Me
engl neer ed structure, so t hat a nonolith fixed

dﬁhnquﬁ%jé‘é\%tﬁﬁdsth%@l#ﬁ@@éaf refforcingtreds ‘Fﬁ@(’édhlé &08¢ Bgemyised,
%ﬁ%r’cﬂé P&nfb?betrﬁ@u Pé/s%m in%x dd/ao? i eh$ We@?@dds‘%r%cﬁﬁé‘rsan

hi's has | ongi u Inal a ans erse
raéﬂor#%!d%%#@hthe frmd Qguidgewsi. of the reinforcenent and
the nunber of reinforcing rods can in this case be
opti mised, since the reinforcenment present in any case
ilman lesgisagiedsdetire i the tfonneoiombridgel # cabbepseddddthat the

fb'rlé%g h%?étr l%ggcga\?@yedierbagrbngrbg 'a? ge\%:éﬁcg%e c%] C(EI%JaLn%el g?éog%g at
freesside, needatnthemée@égxe:nﬁmqbera‘netbmrbéatetae&sd:ewrmj wapbkthe
{ .
S0BRRs GFLERESR 2 DB BT alfp HSesh SRR
are tmaﬁnett@dlwmelsupbmmgstraahneng tﬂwaé@glgéérpéd thudthe. Thus
ansmtte

carr t| on. are t

ERpplREpRe bl SlameMs plihes BB ELIEROL TGRS G7ob Thus

dRpPhsx wWith STt [sUidd possible f@mhéeﬁglﬁébré@ shudtDe t8hedRfdte
rid es cap g%( di spensed with. is al so possible for

Pﬁ’ée OEPEHEt ruct ure to be a concrete

If the sleepers of the fixed carriageway according to the invention are
embedded in a protective concrete layer of a bridge, this protective concrete
layer may advantageously act simultaneously as a bridge seal, so that an

additional seal of the bridge deck can be dispensed with.

It is also possible to use the fixed carriageway according to the invention in an
engineered structure formed as a tunnel, in which case the sleepers are
embedded direct in a layer of compensating concrete. Since in this case also,
an additional, separately manufactured carriageway panel can be dispensed

with, the required inner diameter of the tunnel tubes is smaller.

Further advantages and details of the invention will be explained with the aid of
embodiments with reference to the drawings, which are diagrammatic

representations and show:




panel with a foundation. If the sleepers of the fixed
carriageway according to the invention are enbedded in
a protective concrete layer of a bridge, this
protective concrete |ayer may advantageously act
simul taneously as a bridge seal, so that an additional
seal of the bridge deck can Qe dlspensed wth, It is
al so possible to use the fixed carriageway according to
the invention in an engineered structure fornmed as a
tunnel, in which case the sleepers are enbedded direct
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odiment of the invention with a fixed carriageway in
a tunnel; and Fig. 5, a fourth enbodi nent of the
i nvention.

Fig. 5, a fourth embodiment of the invention.

Fig. 1 shows a perspective view in section of a bridge structure 1 with a fixed
carriageway 2. The fixed carriageway 2 is formed integrally with the supporting
structure 3 of the bridge structure 1. On both sides of the fixed carriageway 2
cable channels 4 and edge caps 5 are disposed. The cable channels 4 and the
edge caps 5 are for transmitting lateral forces from the fixed carriageway 2 to

the supporting structure 3.

The fixed carriageway 2 comprises dual-block sleepers 6, which carry rails 7. In
the embodiment shown, the sleepers 6 are embedded direct in the structural
concrete of the supporting structure 3, and a separate superstructure panel or
carriageway panel is not present. In the plane of section rods of a longitudinal
reinforcement 8 can be seen, and in addition reinforcing rods laid transverse

thereto and forming a transverse reinforcement are present.

Fig. 2 shows a second embodiment in which the components corresponding to

those of the first embodiment have the same reference numbers.




Fig. 1 shows a perspective viewin section of a bridge
structure 1 with a fixed carriageway 2. The fi xed
carriageway 2 is forned integrally with the supporting
structure 3 of the bridge structure 1. On both sides of
the fixed carriageway 2 cable channels 4 and edge caps
5 are disposed. The cable channels 4 and the edge caps
5 are for transmitting lateral forces fromthe fixed
carriageway 2 to the supporting structure 3. The fixed
carriageway 2 conprises dual - bl ock sl eepers 6, which
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sleeper blocks 12, 13 is joined together via grid supports 14, which also act as
transverse reinforcement. Between the grid supports 14, further reinforcing
rods 15 are disposed in the transverse direction, just like the rods of the
longitudinal reinforcement 8. After positioning and adjustment of the sleepers 6
and of the reinforcement, casting of the concrete takes place, so that only the
upper regions 16 of the dual-block sleepers 6 still project from the concrete

layer.

Fig. 4 shows a section view of a third embodiment of a fixed carriageway in a
tunnel. The dual-block sleepers 6 are embedded direct in the structural
concrete 16 of the tunnel, i.e. the fixed carriageway 17 is integrally joined with
the structural concrete 16 of the tunnel In the plane of section, the rods of the
longitudinal reinforcement 18 are visible. Since no additional or separate
carriageway panel is present, the diameter of the tunnel can be keptto a

minimum.



is effected by casting with concrete. The protective
concrete layer 10 can also act as a bridge seal. Fig.
3 shows an enl arged detail of the fixed carriageway
shown in Fig. 2 with the protective concrete |ayer
only shown in part. In Fig. 3, the dual-block sleepers
6 are shown before casting. ch pair of sl eeper

bl ocks 12, 13 is joined together via grid supports 14,
whi ch al so act as transverse reinforcenent. Between
the grid supports 14, further reinforcing rods 15 are
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Fig.. 4 shoms a section view of a third enbodi nent of a
fixed carriageway in a _tunnel. The dual - bl ock sl eepers
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further enbodinment of a fixed carriageway in a tunnel.



Unlike in the exanple shown in Fig. 4, a conpensating
concrete layer 19 is present, in which the sleepers 6
are enbedded, Bel ow the conpensating concrete |ayer 19
is a concrete layer 20 in the ghape of a segnent of a
circle. 1In this manner, the forces generated during
operation of the fixed carriageway are transmtted
direct into the sole of the tunnel. 7 dains: |Fixed
carri@aemery for rail vehicles having rails fixed on to
sl eepers, 5 which are supported by a structure

engi neered in concrete or concrete conposite,
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15 4. Fixed carriageway according to claiml, . i
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claim 1, characterised in that the t onal o .
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15
4, Fixed carriageway according to claim 1, characterised in that the
bridge has at least one edge cap (5) and/or at least one cable channel (4)

disposed at the side next to the sleepers (6) for receiving lateral forces.

20 5. Fixed carriageway according to claim 1, characterised in that the
optionally available protective concrete layer (10) acts as a bridge seal.



