1 A RAIL TRACK TIE The present invention relates to a rail track tie or

"sl eeper”, of the type conprising: a rigid block presenting a bottom face,
‘and a top 5 face for receiving at |east pne longitudinal rail; a cover for
receiving the rigid block and in the formof a rigid shell conprising a
bottom and a peripheral rimaround the bottom and a resilient soleplate

di sposed bet h t 10 face of the rigid block and the bottom of
t he cover. é’egﬁlﬁd ggg% %;PFequentl y used for laying a rail track w thout

bal l ast, e.g. in Bheoprasshitudhyeatsvoh radatzst tmonel rorila trizadudiie wher e t he

ties are suppgrtedchy a,fbed o0 &Sl I;P A-0 919 666 describes a tie of
this type. The ?g?d cover(f{Le ® gg g |l% a concr ete sl ab, and together

therewith it forms a rigid RISekPyesEachndaial bydrn@miiacaesisl on &P

resilieng be@ébagfo%l%@%@Hml%bSBQSQ@aQ%I%@@ﬂ1%%@Hﬂﬁaﬂné¥"¥éfﬁ¥flgld bl ock.
20 The resilient bearing elenents thus forma flrst el astic stage. They may

be mounted when thedt FRYRT £oFair§ e 1 ngefSfefairdd &1PCkwidf tiie the

assenbl ed. Tlferme3>|f| aemhga@u epleatle ordn@(ze_@lb@t weep e kirecka and  the rl gi d
cover fornms a seco gl astic sta et 25 TQ:% Vi bratdron generated by the rails
89 P

when trains pﬁ5§§ e§a afpéd &Sk YHe ¥1% st and second el astic
st ages. However, the atetsdriu&wtorsodfeprremrdusajo&ecbrtmﬂmn wten ottremn i s

passing,gver f%&ll.%ho% ttﬁ'l%(:?fl W BT A Pre e’ﬂé%éﬁ[‘%"%‘ drs QL &Nt rely

sati sfact ory re uency and t Insertion gain are both greater
than those of a t pack §y§15emr@n fﬁﬂe(&i!élltelnr’ig}YsIv@t%j iijeeis laeb@am)lae rafnl obj ect of

the inventionrkex GikMRiRY NG sts .y akioR.Aldeniald.onaerd amncss of the
above- nenti oned
a tunnel or a viaduct, where the ties are supported by a

bed or a slab.

15 EP—A—0 919 666 describes a tie of this type. The
rigid co&er is embedded in a concrete slab, and together
therewith it forms a rigid assembly.

Each rail generally rests on a resilient bearing
element, disposed between each rail and the rigid block.

20 The resilient bearing elements thus form a first elastic
stage. They may be mounted when the track is laid, or
beforehand, e.g. when the tie is assembled.

The resilient soleplate placed between the block and
the rigid cover forms a second elastic stage.

25 The vibration generated by the rails when trains
pass 1s damped essentially in the first and second
elastic stages.

However, the attenuation of mechanical vibration
when a train is passing over such a track system as '

30 presently known is not entirely satisfactory. The cut-
off frequency and the insertion gain are both greater
than those of a track system on floating slabs, for
example.

An object of the invention is to improve the

35 vibration attenuation performance of the above-mentioned

tie, in particular in a range of frequencies up to

250 hertz (Hz), which is considered as being capable of



tie, in particular in a range of frequencies up to 250 hertz (Hz), which is
consi dered as being capable of 2 generating nuisance for surrounding
buil dings, while also limting the fatigue and the stress to which the rai
systemis subjected. To this end, the invention provides a tie of the 5
above-specified type, characterized in that the resilient soleplate has
dynam c stiffness_k2 lying in the range 6 kil.onewons,.per. mll.i.neter. (kN nm
Lo 20 kv mm JCprarEraE) bR Fangate oK i Co S RS AL 1T b ot her
characteri st Ltmibfinghehenfentgon: antl0 thehetresisl itenwhsahephat ecalids a
substantial | y,ptape; st epphacecand a substantially plane bottomface; the
bl ock has fouf periéﬁe{aFBEacgs'that connect the top face to the bottom
face, the tie incFadFhgs rasi| teat 1paedtdicsposed iberswderriadf &S phera
fage of 45 tagotaleogbetamgibaeltg%!, E'&aﬁ_%@'alcrt'e'f‘ifél%_dt h?l %@1\3@ ;tfhedtﬂé%i_rleisédt‘d fe]pt
pads conpri se eas Wo ongi tudinal resilient pads of dynam c stiffness
lying in théoﬁﬁﬁgétﬁohﬁﬁvﬁﬁpﬁﬁ §SSENﬁ§HFS§n&2aﬁYP@§%ﬂJ{ﬁ@e tiP&Psver se
resilient padskofiodgnashe peirfmiess meyiery (ikN/26h)t ke rnangel /km kN mMmto 18
kN mm said ti% igg udes,tgn t he to% f ce o% t%e igid block, a resilient
bearing el enBRETSF 2By Nant'c t8Fi FARESs ° INVAG it% fhé e 120 kN mm to 300
kN mm pref erabl yAcrnortihegr &ngete@ lNammcte r3Ga ilcN mf) thiee imesintiient:
bearing, 025 el ement el ng destanedhagiecel v ot he diajd:feading ihergagai nst;
the tie conprises a single ock and S|n%@§ cover; the ck presents
wei ght in th&opafigee3endse Riube§rairs alky) PLarss®okgomprieiceriably in the range
400 kg to 450 kg; . the bieckomRs $R%ir! WRAIPEkS] PARJLHRG! IMRInLavers
associated therewith, and a transverse %pacer o _
the top face to the bottom face, the tie including
resilient pads disposed between each peripheral face of
15 the block and the peripheral rim of the cover;
the resilient pads comprise at least two
longitudinal resilient pads of dynamic stiffness lying in
the range 20 kN/mm to 25 kN/mm, and at least two
transverse resilient pads of dynamic stiffness lying in
20 the range 15 kN/mm to 18 kN/mm;
said tie includes, on the top face of the rigid
block, a resilient bearing element of dynamic stiffness
lying in the range 120 kN/mm to 300 kN/mm, preferably in
the range 200 kN/mm to 300 kN/mm, the resilient bearing
25 element being designed to receive the rail bearing
thereagainst;
the tie comprises a single block and a single
cover;
the block presents weight in the range
30 350 kilograms (kg) to 450 kg, preferably in the range
400 kg to 450 kg;
the tie comprises two blocks, two respective
covers associated therewith, and a transverse spacer
interconnecting the two blocks; and
35 + each block has weight lying in the range 100 kg to

150 kg, preferably in the range 130 kg to 150 kg.



i nterconnecting the two bl ocks; and 35 each bl ock has weight lying in the
range 100 kg to 150 kg, preferably in the range 130 kg to 150 kg. 3 The
invention also provides a rail track segngnt characterized in that it
includes a tie as described above and at |east one rail bearing on the tie.
The invention can be better understood on reading 5 the follow ng

description given e i £ h C e
drawi ngs, in whi ckﬁyﬁ:%eg{al%&grg;i% }éfoavwgmc%%ls%i%é ]?osﬁe%/rﬁeer\tl/vgof
segment of rahanaciekized i1 ristatenbodimehtdes B guve 2sidescrbpeddet ai | ed

di agrammati ¢ QRS ankd Secltd L VbW 0f 1 1 heedid £nh 9fo ki QR ¢ e shown in secti on;
Figure 3 is a diagrammatic | ongitudinal section _view of the tie, of Figures
1 and 2; Figure &1% D @HHgrUm fdIs metRr PirlReS 1003 edpreht 2 bt RNe ai |
track; 1% Fitgld e6dl Iidwith Gradc siovi o dNeedadpsid ¢ opesianpracenal a tie of
the invention; dand . Fi %Jé’f; 6is atVIn@\EI)V a%étl ogous to Fi]%ure_ 1 and showi ng a
segnent of ra&d9% rE (T e SROhdE Rt RTINS sHYNECB of rail track in
a first enbodi nent- dfi@lrd he isvendiaonrdmmstioowne db ag+ semet ocavlgwi afFagur e
1. The segne 0 ises t i tudj rai tfened on a tie B.
The tie 8 con%etr(':{“geengC ;E%irflagllsle %fl!i)ag%}gn%lbn%?fe e t b%%idén%%%' two resilient
bearing el enents 10 Kigposed 1ibet vieere edete v béd di agwamhet bt ocko9s-25 By
conventinon, thedongigudinad ¢l lsid defineude 1elRsence,forcthen,

| ongi tudinal direction. The resilient bearing elenents 10 are substantially

in the formof rectadngiHed darald AT pusatie 1oeIiexdkpte 3RSWROMN Fi gure

1 their wdthisy dbsirntiad lof pigdeequadnd 2 he width of the base of the

rail 4, and their IEe,ln trhel 1SSUbaSt lnggllraérlnymggeuie\inéotktleheﬂ/\nggj'geh ff t he bl ock

segment of rail track;
15 + Figure 5 is a graph showing the acoustic
performance of a tie of the invention; and
Figure 6 is a view analogous to Figure 1 and
showing a segment of rail track in a second embodiment.

A segment 2 of rail track in a first embodiment of

20 the invention is shown diagrammatically in Figure 1. The
segment 2 comprises two longitudinal rails 4 fastened on
a tie 8. The tie 8 comprises a single rigid concrete
block 9 and two resilient bearing elements 10 disposed
between each rail 4 and the block 9.

25 By convention, the longitudinal rails 4 define a
reference for the longitudinal direction.

The resilient bearing elements 10 are substantially
in the form of rectangular parallelepipeds. 1In the
example shown in Figure 1, their width is substantially

30 equal to the width of the base of the rail 4, and their
length is substantially equal to the width of the block
9.

The resilient bearing elements 10 are received in

respective recesses 12 in the block 9. The profile of
35 each recess 12 in cross-section is substantially
rectangular. The width and the length of each recess 12

in the example shown in Figure 1 are substantially equal



9. The resilient bearing elenents 10 are received in respective recesses 12
in the block 9. The profile of 35 each recess 12 in cross-section is
"substantially rectangular. The width and the |ength of each. recess 12 in

t he exanple shown in Figure 1 are substantially equal 4 to the width and
the length respectively of a resilient bearing elenent 10. By may of

I th i I ; ] the t
I B e g e T
shown) that peayery ahymertinkVerse displacenent of the rail relatlve to the

bllock 9 and that B§e@y§eo£h§xaﬁ%ie4 MhéhréBflpbﬁekb@aémﬁgwbiam@a%@ 10
resilient bearing el enent roug%out the description below, given the

range of freftieneies vaberPepAsfideratientife8s than or equal to 250 Hz),

dynami c 5t|ffneSSEé@haf&@YS4CQQShQQé@He@StbetHG bCengt anbyandasubstrantial |y
equal to 13096oi gtatlc stl Q ﬁ ? ge reS|I|e t bearlng el enents 10
a PRQER{ &

forma first® F$EeLehge (190 Ftd9ﬁ§ﬁ?8 sBI¥f HEEESKETEE shown in
the nodel ofdfsglaeedentach thelrdlﬂsrabdehed tasthei hgjosispended towata fir st

end of a spr }, C  f S h ec nd, of the spring 16
is 20 I|nke%g o}%hgﬁ%lg%ﬁsg% Eg%h %ggl %é%F %eg?ﬁngggﬂegeg 10 has dynam c
stiffness klr¢gihienn boeriaggeleRonkNLAmto 300 kNNmm and preferably in

the range 200 kN .40 §99tk%%gﬂae§¥rlﬁ@yoﬁfb@féﬂ?l ivbRer Bt ehhalk wged for
each resilient 25 bearlng el enent 10 1's: rubber, polyurethane, or any other

el astic nateﬁ¥%ﬂueW%be§|%n@eéfCpﬂgaﬁéritléﬁoﬁheﬁﬁ 8BEAI PTi RARRGUESs 2 and
3, conprises280CRYLf 89n£ﬁicf§€@ffhé§sth§ Bl peks9coasikeskli Bt peahegpl ate 22

di sposed in gbggggﬁgnghgl sztantlally equal to 130% of static
stiffness.

15 The resilient bearing elements 10 form a first
elastic stage 14 of vertical dynamic stiffness kl as
shown in the model of Figure 4. Each rail 4 is modeled
as being suspended on a first end of a spring 16 of
dynamic stiffness kl. The second end of the spring 16 is

20 linked to the block 9.

Each resilient bearing element 10 has dynamic
stiffness k1l lying in the range 120 kN/mm to 300 kN/mm,
and preferably in the range 200 kN/mm to 300 kN/mm. By
way of example, the material used for each resilient

25 bearing element 10 is: rubber, polyurethane, or any other
elastic material.

The tie 8 of Figure 1, shown in detail in Figures 2
and 3, comprises a cover 20 for receiving the block 9, a
resilient soleplate 22 disposed in a substantially

30 horizontal plane between the block 9 and the cover 20,
and four resilient pads 24, 26 disposed in respective
substantially vertical planes between the block 9 and the
cover 20.

" The block 9 is substantially in the form of a

35 rectangular parallelepiped and essentially comprises a

top face 32, a substantially plane bottom face 34 on

which it rests, and four peripheral faces 36, 38



30 horizontal plane between the block 9 and the cover 20, and four
resilient pads 24, 26 disposed in respective substantially vertical planes
‘between the block 9 and the cover 20. Thg block 9 is substantially in the
formof - a 35 rectangul ar parall el epi ped and essentially conprises a top
face 32, a substantially pl ane bottom face 34 on which it rests, and four

peripheral faces 3 connectin he t face 32 to the bottom face 34
via respect ﬁ/eqnec ntgéd %cpge UL 93?1% % ‘?’rf%?tzl%m %‘?\ © g%rYJp‘—ﬁer al faces
36, 38 corrpr|wpw1\cﬂﬂg}rtaldmmqeqbeedqmelkéalarﬁcacaascl‘mnmd 46w tThasverse

peri pheral f . £ach pefi A€ tantially
pl ane bottom portl? on 36A, 38A, angﬂg su staéralef ?gf? !Pift@djt?%%fportl on 36B,

388, with a RUEIRIRIE IRaGRans and ew\%dtimresww o@neBH@eB@b faces
i nterconngectiqy, each bottom 10 portion 36A, 38A to its corresponding top

portion 36B, 38B._The |ongitudinal top gortl ons 36B and the, transverse top
portions 38B converdfd MRUEMISE bwed @3 . 30 Thed | dgi ¥ uditatabbt 2 bhY por ti ons

36A and the tﬁl@(@%@lﬁtor@%éﬁﬁ&@ﬂ&@ﬁ%@gﬁ @z@@vgrg@omzualéymommreds The
15 | ongi t udi n‘c i nter, nedlﬁéﬁe i ons_.36C ar% t he trﬂfsve{ I ntermedi ate
portions 38C TEhEIGE Gt 'Iyé) Ruar s T RS @'Felative to the
vertical planentdmatedisatgrmateron haeC t hb8(angh’eefmmdcbyn@aeélchoboewmndl ng
bot t om py 2 b C articularly

gr eat vvel gh%gjo%? |pé2tecl) ni eccgﬁ%ésé&%%g k(g %%84&% ﬁiog %%
preferably i m&he r%d@@@lﬂ(@l@hwmmoﬂh@m\él yb and tlh@ block 9 is
convent i onal | y: ey £ased &y 0k g, i3l c&k@é&e@% SmhBab 12y cBFLLYE, 25 The

cover 20 is for ned stantially e cover 20 essentially

conpri ses a bote olfﬁ%lt%hp%l cwﬁ%omrw%h%%l apdnt 59 EHRARGVEBEERd t he

bott om bottom portions 38A converge mutually downwards. The

15 longitudinal intermediate portions 36C and the transverse
intermediate portions 38C converge mutually downwards,
forming an angle relative to the vertical plane that is
greater than the angle formed by each corresponding
bottom portion 36A, 38A.

20 The block 9 is selected to be of particularly great
weight. 1Its weight lies in the range 350 kg to 450 kg,
and preferably in the range 400 kg to 450 kg. The weight
of the block 9 is conventionally increased by adding
metal elements in the concrete.

25 The cover 20 is formed by a substantially rigid
shell. The cover 20 essentially comprises a bottom 48
and a continuous peripheral rim 50 going round the bottom
48.

The bottom 48 presents a substantially plane and

30 rectangular top face 52.

The peripheral rim 50 of the cover 20 has four
panels 54, 56. The four panels 54, 56 comprise two
longitudinal panels 54 associated respectively with the
longitudinal faces 36 of the block 9, and two transverse

35 panels 56 associated respectively with the transverse
faces 38. Each panel 54, 56 has a respective inside face

62, 64. Each inside face 62, 64 includes a housing 66,



48. The bottom 48 presents a substantially plane and 30 rectangular top
face 52. The peripheral rimb50 of the cover 20 has four panels 54, 56. The
‘four panels 54, 56 conprise two |ongitudgnal panels 54 associated
respectively with the |longitudinal faces 36 of the block 9, and two
transverse 35 panels 56 associated respectively with the transverse faces

38. Each panglg %4, bs%%n@%lgéf quecg.%i \é%ﬁi sigde fa%(?eeCi angne : Each inside face

62, 64 includes housi ng tanti al ape of a
rectangul ar p@éraéheée@mp@éid @ath fogr nesediwing a nessedtiivee nesiliemt  pad
24, 26. The hausiongs &6, 68 are substantially parallel to 5 the
correspondi ng bottom portions 36A, 38A of the peripheral faces 36, 38 of
the bl ock 9. Each HGuSWFiEES &8 Hleddint SWtetttEdmguariiaryifiere def i ned

b%/ a bcor:r>ti nttlcmu,s dwﬂa@w@ﬁ@wiﬁerén %tﬁﬁﬂs Fach jwusjmg:hh&Gb 68 is al so
of substantia e sa ei engt s .the bott
portions 36AP e&‘éﬁk\ﬁ aﬁ, ﬁﬁ Q{E, ajrsé tb:]djnqii ath |%59§H§19%e‘l%28g164 has
a top porti or6862>@:es@41ﬁ&s tahaieqmrnjtmqae: mlqn‘hemlderﬁmtnem melative to the_
vertical thact g_n%%l?lsst %trrg} eyraelqLé,:-ho\}lodeorr Ege;'eat SAC of c%hem;léi %I i nation

of the correspon ate portions e peri p ral faces
36, 38 of theédl cﬁﬁk@s alFee afopyrsrtargns 162A thed Same Tefighibstrahtilé |y t he

same height AP t elols C, 38C
of the 6SLI(%CK sgéﬂetZg% %Ocrh{ %%Oﬁgg% ?g)ns 62%%@%%‘1 ﬁp[emlcgn% Sqel c"seﬂspéé% §@ of

the panel s 545 569 ected to a continuous top edge 70 of the ri m50
I n the exanpl e shawrr N iy emck @n,d 6% Hae 4 e t71Q>rpr63§1ent§4AV\D

L;ggrgne)lr; SteL\e”té%stLétS f stenrﬁi&g C&trl nu seal i Q%ﬁg%e]t‘feec g thI?éy tlcaES

that is substantially equal to or greater than the

15 inclination of the corresponding intermediate portions
36C, 38C of the peripheral faces 36, 38 of the block 9.
The top portions 62A, 64A are of substantially the same
height as the corresponding associated intermediate
portions 36C, 38C of the block 9.

20 The top portions 62A, 64A of the inside faces 62, 64
of the panels 54, 56 are connected to a continuous top
edge 70 of the rim 50. In the example shown in Figures 2
and 3, the top edge 70 presents two fingers serving to
fasten a continuous sealing gasket 72. By way of

25 example, the gasket 72 is made of natural or synthetic
rubber. It provides sealing between the block 9 and the
cover 20 without impeding displacement of the block 9 in
the cover 20. It is also possible to make the sealing
gasket 72 by casting a material such as silicone or

30 polyurethane in the form of a continuous bead.

The stiffness of the cover 20 is reinforced by ribs

74 formed in relief on the outsides of the panels 54, 56,
and in part under the bottom 48. By way of example, they
are molded integrally with the cover 20. These ribs 74

35 may be of any suitable shape and of any suitable
disposition relative to the cover 20, in a manner that is

known in the state of the art, in particular from EP—A-



rubber. It provides sealing between the block 9 and the cover 20 w thout

i npedi ng di spl acenent of the block 9 in the cover 20. It is also possible
to make the sealing gasket 72 by casting a material such as silicone or 30
pol yurethane in the formof a continuous bead. The stiffness of the cover 20
is reinforced by ribs 74 fornmed in relief on the outsides of the panels 54,

56, nd, |0 pastsupder the baLt omABs Bunygy of eXABLE, ot ey sar e ) ded

integrally wth the cover ese rib be "of "any sui'tab shape
and of any sBFE&pne n@F§b@§|Fﬁoﬁnﬁbﬂéﬂgvéh?ocpﬁérc@@eﬁOZGG BRCcRo@@sher t hat

is known inohhg statfgeh hbRpakt, WAipartheukakckrom BR1AG71a94919166. In
t he exanpl e shown_in Figures present notches 76 enabllng t he

cover 20 to b&PanéhoREl e@ﬁe§é§8réﬁggﬁaﬁﬁnﬁﬁrpaﬁﬁlP@ FRBCEREEK i €6 ng
| aid, the rthas74cate enrbeddedeathbeastren:n2paltb ltneccmcttetrecoﬁbe;etéthus
serve to secure tge gﬁver concre exanp | e shown

. . &O Eo n % ure €. 8 3 ﬁ
in Figures 2 and 8 853@? r¥ nﬁae a§"4%8né- BP c&’my &lﬁﬁ 9 a
manner that E8 imonhaghowan, atbeeepvecezmoédmhq beImademhmnassehbk|ng

t oget her a phggagb%én06g?gr&bggrsgglEgulasbglﬁghgsgg i%s%&bt state of the

art (e.g. EP- Oor a one- piece enbodlnent of
t he |nvent|ohogeth@§eanpéﬁﬁaééﬁﬁrp§epaﬁ@ﬂaéx§h§ﬂéStw@$hdﬂ$£§ﬁ§ﬁh@lnone at

each engdg andnha GEQEéanSHSE|a&EtQéCan@@Lhﬂ@ b@@ b@% endpcohalyf wshel I's. 15
By way of exanple, the cover iis made_ of hernnplastlc material or

of resin conBt&F8. t¥Red ré§|FP@nF1§§Fe6W§P§l@§ntsO§u5§€aﬁPW§PFﬁoPn the form
of a rect anguh@rsepmft@htebeﬁp@@@ean@ohaéxaﬁtpm&t apbi akhy- @héuastobn@ncétbottom

faces for ning zing 20t e ne%han cak resses to mhlch tt %S|I|en

ol opl ate | 2372 Sl ooPdoaNa G0 48 "BLobI BrEL 6P T AACAE. TTEs SFeiitn and

wi dth are subaﬂﬁﬁshally equal respectively to the length and the mndth of

the bot&gntface 3éy0&a§h8f example, the cover 20 is made of molded
thermoplastic material or of resin concrete.

The resilient soleplate 22 is substantially in the
form of a rectangular parallelepiped and has
substantially plane top and bottom faces for minimizing

20 the mechanical stresses to which the resilient soleplate
22 is subjected and avoids problems of fatigue. 1Its
length and width are substantially equal respectively to
the length and the width of the bottom face 34 of the
block 9.

25 Its thickness lies in the range 10 millimeters (mm)
to 20 mm, preferably in the range 16 mm to 20 mm. The
resilient soleplate 22 thus remains in an elastic domain;
which corresponds substantially to a maximum amount of
deformation that is less than or equal to 40%. The

30 amount of deformation is the ratio of thickness variation
presented by the resilient soleplate 22 between a free
state and a loaded state.

The resilient soleplate 22 forms a second elastic
stage 78 of vertical dynamic stiffness k2 as shown in the

35 model of Figure 4. The rigid block 9 is modeled as being

suspended on the first ends of two springs 80 of dynamic



block 9. 25 Its thickness lies in the range 10 millineters (mmM to 20 nm
preferably in the range 16 nmto 20 nm The resilient soleplate 22 thus
‘remains in an elastic domain; which cormesponds substantially to a maxi nmum
anount of deformation that is less than or equal to 40% The 30 anount of
deformation is the ratio of thickness variation presented by the resilient

sol epl'ate 22spetwgeBsakbreernst akeoaRdeagkoadednat abeindhespesirki ent
soleplate 22 forns a second elastic stage 78 of vertical dynam c stiffness
k2 as shown +#ERE 85 HBdEPVBF FPgure 4. The rigid block 9 is nodel ed as

bei ng suspended omhtheectilstnendsleplbwe sproAgsh80iakedynam ©a8 stiffness
k2. The second ends o%.%?e sgrkggg 80 are Iingﬁd tghthg cover 20. The
resilient so %B?%fg 556t ER % ﬂ?loﬁshégssd 8hi ¢st HHPABSS k2 that is

| ess thah thetdyfneee Bfsthefdesscek thetdevecesnvkatianeldgnuert.onal |y

used. The d LEf [ ko the_r e W) 0. kN mm and
preferably i%H?EQ§P§%%é ggzﬁfﬁéf%oﬁg EEF%H?H gggwégngF ggg#gpé;tghe
resilient solepkltemp2and pwaderebls éal khkarasbastoidlymmater BakN/mn.In a

preferred enmbodi ngyt ,ahesr eshhbent sakepbateiod? Baseperticcah dynanic
stiffness k2 that is Substantially uniformover its entire area. |n another

enbodi nent, PREeredi pi AL L84REpPARELOPErNRELGELRLcal dynamic stiffness k3 in
a centrab zone of 1nls pherbkeek 8mbbBaimkstl esset RABi0H cOGUBL1ER1KZ e The

central zone_copprises the mddle,of the _block d, extends transversely
on either siaé E?Stﬁﬁrﬁ%aa#edgﬁawﬁg S%F%éRe§St5§a?g§ttﬁ§ ends over

substanti al | yubaténotalhe uadléarnf ovbe hkeckn®8irSi aeeathis central zone is
Lo 20 Stressed, bt ghpyRERTLLAGRRE DD Va1 et ghyhlh, o2 i,
freely on t heas vertical dynamic stiffness k3 in a central zone of
15 the block 9 that is less than or equal to k2. The
central zone comprises the middle of the block 9 and
extends transversely on either side of the middle of the
block 9 towards the ends over substantially half of the
area of the block 9. Since this central zone is less
20 stressed, it is possible therein to use a material that
is more elastic and therefore less expensive.
The resilient soleplate 22 can rest freely on the
bottom 48 of the cover 20. It can thus easily be removed
from the cover 20.
25 Advantageously, the tie 8 also has a substantially
incompressible thickness piece 82, as shown in Figures 2
and 3.
The thickness piece 82 is substantially in the form
of a rectangular parallelepiped. 1Its length and its
30 width are substantially equal to the length and the width
of the top face 52 of the bottom 48 of the cover 20. Its
thickness is less than or equal to 10 mm, and preferably
lies in the range 2 mm to 4 mm.
The thickness piece 82 rests freely on the bottom 48
35 of the cover 20. It can thus be removed easily from the
cover 20, or it can be added to the cover 20, in order to

adjust the leveling of the track.



bottom 48 of the cover 20. It can thus easily be renoved fromthe cover 20.
25 Advantageously, the tie 8 also has a substantially inconpressible
thickness piece 82, as shown in Figures 29 and 3. The thickness piece 82 is
substantially in the form of a rectangular parallelepiped. Its |ength and
its 30 width are substantially equal to the length and the wwdth of the top

face 52 of the botgt 8 of t caver 20..-l1ts . thickness is,|ess than or
equal to 10 mm ar‘%\ prne ae(fea Lfscley’l iq:\eﬁseiKznestj‘nlelernatngseO p%tt% 222 n’?‘r?Strﬁe
t hi ckness pi ey rassttdid ridul gkroas s el et t8%h 48 35 of the cover 20. It can

thus be renoved eagi{d s ffmd her GV et 120, M s |F§Jké:@@9 f£g added to the cover

20, in order to adjust the leveling of the trac Advant ageousl y, the

resilient sol®plifie o estaugh ded i d Héa hi ekhesnhi ekeBrateahdZsur f ace
of the thj cknessiipiese &hd o fAE] ey Yudwusdh dearayni d thes resilient
soleplate 22 5 slidi n% in the,qc:)é)%%r 20. B V\fy of exanpl e, fhis roughness

i s obtained By Df SRS , %ir%?ﬁih% Of | SRET L HaF bsI 1R esi | i ent
pad 24, 26 present omamadsi de face 24A, 26A and an inside face 24B, 26B,
and four peri pheraé c 10r fSeLl es; TheaGoL%si 256 anrdei ns{sde faces 2<§1A, 26A and
24B, 26B are of sUbstant] aJIy 1irPe Sdme di herist ons anadxt%%glsb eesgﬁ?e an
outline that 447,sWSst @and an yinsictantadarl4Bhe it sane Gowr i et tehéages 24A,
26A and 2B, 2QB . 15 are of length and width that are substantially equal

respectively to the length and the width of the corresponding housings 66,
68 in the peripherdle rihiSHofand hiensrerfpmes TR r 562 | and s 24B 26 are

faced in the 20 cof rasnanti it opsinOSs £ PneByYi dRY Hid eXREPl Sre 58RY
an outline that is substantially rectangular.

The outside and inside faces 24A, 26A and 24B, 26B

15 are of length and width that are substantially equal
respectively to the length and the width of the
corresponding housings 66, 68 in the peripheral rim 50 of
the cover 20.

The resilient pads 24, 26 are faced in the

20 corresponding housings 66, 68. By way of example, they
are held by friction between the peripheral faces of the
resilient pads 24, 26 and the peripheral shoulder 66A,
68A of each housing 66, 68. The resilient pads 24, 26
can thus be removed easily.

25 Each resilient pad 24, 26 may also be held by snap-
fastening. For example, the housings 66, 68 may have
grooves and the resilient pads 24, 26 may have
complementary fluting.

The resilient pads 24, 26 present thickness greater

30 than the depth of the housings 66, 68 so that they
project relative to the shoulders 66A, 68A.

The inside faces 24B, 26B merely press against the
corresponding bottom portions 36A, 38A of the peripheral
faces 36, 38 of the rigid block 9.

35 As shown in Figures 2 and 3, the inside faces 24B,
26B are provided with grooves increasing their
flexibility.



are held by friction between the peripheral faces of the resilient pads 24,
26 and the peripheral shoul der 66A, 68A of each housing 66, 68. The

‘resilient pads 24, 26 can thus be renoved easily. 25 Each resilient pad 24,
26 may al so be held by snap- fastening. For exanple, the housings 66, 68 nmay
have grooves and the resilient pads 24, 26 may have conplenentary fluting.

The resilient padsne4re261pegsephathbeknegsngiealioham3@ thamrhhesdapt h of
t he housi ngs,_ 66, 68 so %h%t theﬁ@ gﬁoke?t relative to _the shoul ders 66A,
24BKNOBB hBr ePy <P/ BR

68A. The insFd® Fages s ag¥i H&¥ PheS*EBPLEspoRting
bottom porti ans B36éec 3BArabbéhe peliypherabnef acesaid§, o88eef etlhetricgi d bl ock
9. 35 As shown_in.Figures 2 and 3, the inside faces 24B, 263 are provided
W th groovesm?REFéﬁgrng their flexibility. 10 The resilient pads 24, 26
have dynami c stifThes$songithdinahgpad2 KK/ portresbnkilhgmtoByhway of exanpl e,
they are nmage. of , : a r @an t het -el i rial. 5
The Iongitud?ﬁggiggggggg gg?#égégﬁgiggcﬁg ?ﬁegrgoEgFPES?EEI%Segggﬁéf%{ faces
36 are subjeépedefothrratbe tfans¥sreRanatfeZfr apsvespengass 26 the

correspondi ngrkAstBeset papsyaesg1Peri-rlengl, fages138qiThaihangipkbud nal pads
24 can thus advantagequsly be selected to have dynamc 10 stiffness greater

than that of CéRetPPEN&F¥RBE2PSAESEE. PeTRGLCCERE FONGPVEIPNRRYS&ds 24 have
dynam c1gtifEpesSnekyi BgechbBethehhangaa20okNEA®M t@aAS vicNsaMpatier 2&xanpl e,

101 (he, L1 RSNervegPada 2, exe, CHIam oS LnSgs biLng, e range 15
pads 24, 26 hglidgt he bheckafgawdy kNdmmt he RAskiémfracEsr 62ampldeef the cover
20. The resi|}enL PAES:24n:98-LAVURRLO%LAE,00" bZAAkAL stiffness lying
in the range 15 kN/mm to 18 kN/mm.
15 Under normal conditions of operation, the resilient
pads 24, 26 hold the block 9 away from the inside faces
62, 64 of the cover 20.
The resilient pads 24, 26 thus provide horizontal
damping for the block 9. This horizontal damping is
20 decoupled from the vertical damping obtained by the
resilient bearing elements 10 and the resilient soleplate
22.
It should be observed that the number of resilient
pads is not limiting. By way of example, the tie 8 may
25 have two transverse pads 34 side by side on each side of
the block 9.
Figure 5 shows the acoustic performance of a prior
art tie and of a tie in accordance with the invention.
Figure 5 plots insertion gain as a function of frequency.
30 Insertion gain in this example is the ratio expressed in
decibels (dB) between the value of a measured magnitude
(speed, acceleration, force, etc.) obtained when a
resilient soleplate is included and the value obtained
when it is not included (see French standard ISO 14837~
35 1:2005). 1In the example described, this is the force

exerted on the cover 20. A reduction in the value of the



damping for the block 9. This horizontal danping is 20 decoupled fromthe
vertical danping obtained by the resilient bearing elenents 10 and the

‘resilient soleplate 22. It should be observed that the nunber of resilient

pads is not limting. By way of exanple, the tie 8 nmay 25 have two
transverse pads 34 side by side on each side of the block 9. Figure 5 shows

the acousti Cnghi PLABNGS BLol BLLAN pyAlthsble 100 0l A pbla dgh saccor dance with
the invention. ~ Figure 5 p 5ts i nsertion gain as“a function of frequency. 30
| nsertion galrRIPR1VRi §16Ranple is the ratio expressed in decibels (dB)

bet ween th? Va'UeFQEtﬁe&ﬁ@%@Lth%B&DEL%QQ f&%@@%@cyag%eE%%a@ﬂy@uéﬁﬁfe,
etc.) obtained mhen§%ﬁ83eﬁlllent sol epl at e |% i ncl uded %nd t he val ue

obtai ned whBRYPR REFEGEAT( S8 NFrENOR SSENRGard FS6TEA8S7 35 1:2005) .
In the esanpl e descriyheds thies diypatie karicEnesgxenifedhen richa 1dever 20. A
reduction in _the,val ue of %he @1 ?g ni tude.is expresseg.%§ i nsertion gain
havi ng a neBS?F&@gsﬁgﬁmeE Ftﬁ‘(ﬁ% Yy ie &F—gﬁpaFPéh& mdy %8 % e frequency
beyond whi chtheseetiidnegdi soilspdbser v@d toddécrisasde weklgiyn ofs thee dynami ¢
stiffness of (the,rgsilient bearing el enents 10, k2dyn is the dynamic
stiffness of the resilient soleplate 22, and Mis the weight of the block
9. The curve repr@&8encuFge Feereisentaaion 1aseeationcuiedn a0 aoff uhraddihey for

k2dyn =121. 3 reganewons Beh ehgh =MV M neManedR@nkdpeandidddyn = 150 MV m
constitutes a referencé curve Si showi ng the performance of the prior art

devi ce. A sed¥Ndmeur e =sRORs XChe 258" K3HENSe 1oL YN/Iy €og tif&tisfvént i on with
k2dyn = 8 M\k@feMerc40Qukge @nd shbwiklgdyme= pR7F oiamicel B ft h@er g0 to 10

Hz, the vibration attenuation . performangs s sl gty hesame. In the
range
tie of the invention with k2dyn = 8 MN/m, M = 400 kg, and
15 kldyn = 270 MN/m.
In the range 0 to 10 Hz, the vibration attenuation
performance is substantially the same. In the range
10 Hz to 25 Hz, the insertion gain is a few dB greater
than for the curve S1. 1In the range 25 Hz to 250 Hz, the
20 insertion gain is several dB less than that of the curve
Sl.
Furthermore, the cut-off frequency is lower than
that of the curve S1 (20 Hz instead of 32 Hz).
Thus, in the range 25 Hz to 250 Hz, the performance
25 of a tie of the invention is substantially better.
In a second embodiment shown in Figure 6, the tie
108 comprises two rigid blocks 109 interconnected by a
spacer 184. Insofar as the two-block tie 108 is very
similar to the single-block tie 8, the same references
30 are used in Figure 6 as the references used in Figures 1
to 4, but with the addition of 100.
The length of the covers 120 is adapted to receive
the blocks 109. The same applies to the transverse pads
126 and the resilient soleplates 122. Figures 2 and 3
35 which show a single-block tie 8 are also entirely

applicable for illustrating a tie 108.



10 Hz to 25 Hz, the insertion gainis a few dB greater than for the curve
SI. In the range 25 Hz to 250 Hz, the 20 insertion gain is several dB |ess
-than-that of the curve S1. Furthernore, tzhe cut-off frequency is |ower than
that of the curve S1 (20 Hz instead of 3% Thus, in the range 25 Hz to
250 Hz, the performance 25 of a tie of the |nvention is substantially

better. In a second emqdl 'ﬁtr}tf&r% L b'etwe %éif the tl_%l %8 conpyi ses two
ec

rigid blocks 109 interconn acer ar as - bl ock
tie 108 is veng téuemtlwwbtl@qmensa ﬁg]Be lble@ckmt itdre8 prtdaa@rsmmfref er ences 30

are used in Ei léreec ngs h%trr%ftgh?cle&ou%eg OFlbg_ 0d0 4, but with the

addi tion of 1 The covers 120 is a apte to receive the
bl ocks 109. The sdme é@ﬁl‘%cééotfb rhé&he ghydearise sfddsfnesss kndPf Hdrg esi | i ent

sol epl at &s 12:%51&'1@%rte%oae@1@t%s352\d"'a@ﬂ/$lo‘ﬂl’é Simdleardd aGk diee 8 are al so
entirely applicable for ustratlo[ngﬁ atie 108. 12 The main difference

bet ween the $iHgl - Bfodibe .belOaﬂkasn& SV Bicock el dengddidimahe
presence of &®ensfacemcl@hepanetrating into the two bl ocks 109. The reduction

in the dynamc stiffnes k2 of the reS|I ent_.sal epI or the

increase in the \/T/ekiliugsht &e tHeE B o€k854 r‘f‘ersﬁé) aalogarpg qlongl qﬂdtd?

bendi ng rmveraerstecomiusmontehe s;facaemealazhats 1@‘ 1z givape FBadaptedrtle abt ai n a

second n ar t t form of .
Qyrent, S’fof 93 tha %Jfgean aq{gfleexm &4 b t% ;Eg}iﬁed £4 Ryt

an angl e bar o acylin er exanpl e, acer
cross-secti onaly sfegxampilieg ithe W@amé@o@@@a@%31aeﬁézm®k mwda t o

1500 mez, an(iytﬂHgCK@ﬁst%e' Waﬁ'ggé Bddhe n@l@‘i‘rﬁé?ce]& 2)Byoway of
exanple, it may be de aout a stee 15 conmplying wt the standard EN

13230- 3. EachrE’(ﬂ o &R 109nﬁa§h9\eﬂ<§ﬁt38| YYhETi ARt ﬁ@er angee160™gto 10 mm.

By way of example, it may be made out of a steel
15 complying with the standard EN 13230-3.

Each block 109 has weight lying in the range 100 kg
to 150 kg, preferably in the range 130 kg to 150 kg.

It should be observed that the single-block tie 8 is
particularly good at withstanding the additional

20 mechanical stresses that result from the invention.

It will be understood that with a tie of the
‘invention, the reduction in the dynamic stiffness k2 of
the resilient soleplate 22, 122 serves to obtain better
vibration attenuation performance, in particular by

25 lowering the cut-off frequency and by lowering the
insertion gain in the range 25 Hz to 250 Hz.

The increase in the weight of the block 9, 109 also
makes it possible, for given dynamic stiffness k2 of the
resilient soleplate 22, 122, to lower the cut-off

30 frequency and thus to improve the performance of the tie
8, 108 at low frequencies. Nevertheless, above a certain
weight, the mechanical stresses to which the tie 8, 108
are subjected become too great.

The increase in the dynamic stiffness kl of the

35 resilient bearing elements 10, 110 decreases the
insertion gain in the range 200 Hz to 250 Hz and shifts

the resonant frequency towards higher frequencies, with



to 150 kg, preferably in the range 130 kg to 150 kg. It shoul d be observed
that the single-block tie 8 is particularly good at w thstandi ng the

‘addi ti onal 20 nechanical stresses that result fromthe i nvention. lt will

be understood that with a tie of the invention, the reduction in the
dynam c stiffness k2 of the resilient soleplate 22, 122 serves to obtain
better Vi braheot ealidnemtali QReIdy0 IENGe tHN Mafduetid ara by H owes i ng the
cut - of f frequen%y and gy,lowerin the insertion gainin the range 25 Hz to
250 Hz. The iREFEas€Y Fote %io&%[eré’fed[ He BI'S¢k 9, 109 also makes it

possi bl e, for gi va8hedyimarant istn ftfiness snad sofitt e s srigdlid ientagoteptiat eh2,
122, to | ower._. - Qf f f.r.equ t hus i : e performnce
of the tie é[,ltbrl%g%;ét% %oth\C/ (r%lea(frﬁzjglc%e%gf ver @bét%sl,nr%%lgﬁa%certai n

wei ght, tShe rdcieddingals sty dssend o twhigittdfe tineBiens 1wy siubjdee ed
becore t00 9iealge W HAULIEP i) L BIANS S TS ddi0fof ey s 3
resilient bearing elenments 10, 110 decreases the insertion gain in the
range 200 Hz tigwEGHAtarfd dHfts the resonant frequency towards hi gher
frequencies, with 13 the resonant frequency being the frequency at which
the insertion gain is observed to rise. The invention thus nmakes it

possi ble to approach the vibration attenuation performance obtained with a
5 floating slab having its cut-off frequency lying in the range 14 Hz to 20
Hz, and having insertion gain of -25 dB situated at 63 Hz. 14 CLAIMS 1. A
rail track tie (8; 108) of the type conprising: a rigid block (9; 109)
presenting a bottomface (34), and a top face (34) for receiving at |east
one 5 longitudinal rail (4; 104); a cover (20; 120) for receiving the rigid
bl ock



(9; 109) and in the formof a rigid shell conprising a bottom (48; 148) and
a peripheral rim(50; 150) around the bottom (48; 148); and 10 a resilient
sol epl ate (22; 122) disposed between thegbottomface (34) of the rigid
block (9; 109) and the bottom (48; 148) of the cover (20; 120), the tie

bei ng characterized in that the resilient soleplate (22; 122) has dynam c
stiffness kZ&Lﬁﬂfﬂ%in the 15 range 6 kNNmmto 10 kNNmm preferably in the
range 6 kN nm kKNNmm 2. Atie (8; 108) according to claim1,
characterized . @ ndidt tdeeck dsid | @it 18)eplfattenq zzzpelzzamm:'mgo
substantially plane d on diace @ 4 subdantialdshplane hatdgmiace. S A

tie (8; 108) accordi to claiml1l or claim?2 characterlzed Int at t he
bl ock (9; 1093 4as @ IPherdGherH) fiRte s eF V38 athdeathrit® the top
face (32) tqdﬁ@&ﬁﬂm frage (344-) ,1dde tie (8; 108) i ncl ud| ng resilient

pads (24, 26; 124, 12 di sp etme n each erlp raI (36, 38) of
the block (9: 109)' CQO[ %ecr. Halt rﬁ@(%?ol‘}O ng%?c%zo 120).

30 4. Atie (&; 10®) acebridi rtg‘ld ofcninaldﬁ 3 mlmrcacﬂkearllzefbmprlﬂm 4 he

resilient pa at, Jl.eas ngi t udi nal
resilient pag) t(t%id <24%"4) ]124?8 c?ynam Jﬁ enreasls lyn;ll n{;5dmojt§n® (rgaange %0 kN mm
to 35 25 kN rihe dndt tam | st h%nrantverse resilient pads (26; 126) of
dynami ¢ jf i ffness Iyj %éﬂcﬁ}ﬁ Qb1 KNIHD (02 18 INITLG It mecd L (8

108) according to any prece al m_ characteriz I ncl udes,

on the top f (@atO%fquﬁe @34@ Phitdek gigiddohock &%sull%)ntarbéawﬁ

element 5 (1Gotkly) ©fgdyng G stiHd nessed Ving |1rQ(j he range 120 kN/nTnto 300
kKN mm preferably in the ran%e 200 kKN .nm, t 0. 300 KN/'nm. the resjlient

bearing el ement (ﬂye]jks aracterized 1n that the resilient
soleplate (22; 122) has dynamic stiffness k2 lying in the

(D

15 range 6 kN/mm to 10 kN/mm, preferably in the range
6 kN/mm to 8 kN/mm.

2. A tie (8; 108) according to claim 1, characterized in
that the resilient soleplate (22; 122) has a

20 substantially plane top face and a substantially plane
bottom face.

3. A tie (8; 108) according to claim 1 or claim 2,
characterized in that the block (9; 109) has four

25 peripheral faces (36, 38) that connect the top face (32)
to the bottom face (34), the tie (8; 108) including
resilient pads (24, 26; 124, 126) disposed between each
peripheral face (36, 38) of the block (9; 109) and the
peripheral rim (50; 150) of the cover (20; 120).

30
4. A tie (8; 108) according to claim 3, characterized in
that the resilient pads (24, 26; 124, 126) comprise at
least two longitudinal resilient pads (24; 124) of
dynamic stiffness lying in the range 20 kN/mm to

35 25 kN/mm, and at least two transverse resilient pads (26;
126) of dynamic stiffness lying in the range 15 kN/mm to
18 kN/mm.



bei'ng designed to receive the rail (4; 104) bearing thereagainst. 10 6. A
tie (8) according to any preceding claim characterized in that the tie (8)
~conprises a single block (9) and a singhe cover (20). 15 7. Atie (8)
according to claim6, characterized in that the block (9) present weight in
the range 350 kg to 450 kg, preferably in the range 400 kg to 450 kg. 8. A
tie (108) according to any one of clains 1 to 5, 20 characterized in that
the tie (108) conprises two blocks (109), two respective covers (120)

associ ated t her Bwiih, (8and0§)t pERSVELSE Spadely Pr8gpdiAgerédifecting the two

bl ocks (109) chd®a8tefitk8 (AO0Bhadcgerdnbgubesgl 3hmBe €Bar agkerized in that
Coe ! ook A9k Aoe LI CLY 8, Db noneS, 100 Gels 20y o 201
char act ebi zedl0n thay oft dyhnehidestaffhese81lyidg) iacebrediraggkeo any precedi ng
claim and at ,hepRtneor 3bh kftymh04h08RLLRTOIN RE 181682 0bO%k /mm

to 300 kN/mm, the resilient bearing element (10; 110)

being designed to receive the rail (4; 104) bearing

thereagainst.

10

6. A tie (8) according to any preceding claim,

characterized in that the tie (8) comprises a single

block (9) and a single cover (20).

15 7. A tie (8) according to claim 6, characterized in that
the block (9) present weight in the range 350 kg to
450 kg, preferably in the range 400 kg to 450 kg.

8. A tie (108) according to any one of claims 1 to 5,

20 characterized in that the tie (108) comprises two blocks
(109), two respective covers (120) associated therewith,
and a transverse spacer (184) interconnecting the two
blocks (109).

25 9. A tie (108) according to claim 8, characterized in
that each block (109) has weight lying in the range
100 kg to 150 kg, preferably in the range 130 kg to
150 kg.

30 10. A rail track segment (2; 102), characterized in that
it includes a tie (8; 108) according to any preceding
claim, and at least one rail (4; 104) bearing on the tie
(8; 108).





