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ROAD-SYSTEM FIRE STOP The present invention relates to
road-system fire stop equipment comprising at least one cover or plug,
which can be arranged detachably in a frame intended to be fixed to the
soil, to close off a gallery or an underground technical room which has to

be protected from fires 5.l ' t d-system equipment

which is installed, for R%A gm -% rllLeéalt(r)ci@ilroad tunnels, and

subject to drastic safety standards, requiring that the technical equipment
housed MHy presahe igreuno esaniss tatoates wiese il oy waibaystertdmprising at
equi vely thi i t .
B L e T  h Etended o b
eaﬁﬁﬂﬁeﬁ@?s%f (iratitarsrtictnatapnmlaicsodrirehri i deat il has to
ubdergroctnd hoomtisehich is closed off by the covers or plugs of the

eqU'Pmel@Ta{?dl‘QsC%'é pe bf 985‘&'—@%9&1? U ENt OMAEH FOMRRRE Br
heat-insulatin ateria arranlgegton to(f 0 eac%.cover, or acplug, dard
AR T E SN 6R AL s e sl HPIRE G i sty gtandards,
kmeywiriag ahjaheene i salhs) dirpmdyd dios ssidniairguades gy ame phoxnarigat are
consRaugnNty pxReasientfueiuienandsebbetne AIbIsUbbectstally SiCequipment
sbeovers. st 0¢ avaliable In e tachnicalreom pefore closing the

Ia%?er Ith external covers "or plugs. In addition, access to the technical
equipmeRPHbESEENCEHENBEMH %%Wéé%% ekl terechrisahsfevaeat
ohplisgs have tade gemayasbiirstviicthatdioesdate by Gheardverah flegs of the

Sléaeﬁr%:fﬁéﬁt,aglgdr%ﬂg}l\éﬁ E'{legibifl‘afﬂg%% Q%EFé"é?oE?k&fle&ﬁﬁﬁfﬁsﬁ%g R ti?l%?—'ﬂrlsulating

invention is to eliminate the above drawbacks of known fire-resSistan )
rdBAL R ARG SR AR, A SPERIEPEFpBL PIHE invaRgRship B suprort frame that is
roadusysterthfirestop. equipment comprising at least one cover or plug,

which ca,peapangsd driachahly iRAEAMERS Jendsd 4988 s6ripied d

th d to cl ff a gall d techni hich
R e T
carinpthavad dlednnith wdwagalhrnaaripfoniclotory headetien wid sxfixaal covers

detaahbablyn dagieiote&yeto theteghRneaugaiyiaessat Baglea saaandot

CQYEr, WIGRCAN e, AHaNgsA SO LR B8R 5‘GQ?e%%@gd'ﬁral!%’”ﬁl%ﬂ%%”%ne

inetahsg”same plane as tH% Irst covef, and a second casing, which IS i
whth ds3eh ths submgretrsctomeNsaisia i fiee@UBtachably under the

second Adwepurpose of the present invention is to eliminate the above drawbacks of
known fire-resistant road-system equipment.

For this purpose, the invention proposes road-system fire stop equipment
comprising at least one cover or plug, which can be arranged detachably in a frame
intended to be secured to the ground to close off a gallery or an underground technical
room which is to be protected from fires, and characterized in that it comprises a
casing that is filled with a heat-insulating refractory material and is fixed detachably
under the cover.

The equipment comprises at least a second cover, which can be arranged so it
rests on the frame in alignment and in the same plane as the first cover, and a second
casing, which is filled with a heat-insulating refractory material and fixed detachably
under the second cover.

Each cover is in the form of an inverted basin which is filled with a heat-
insulating refractory material, and whose external upper wall is provided with
continuous passages which are also filled with the refractory material and just come in

contact with the external face of the wall of the cover.

1



10

15

20

25

30

35

Each cover is in the form of an inverted basin which is filled with a heat-
insulating refractory material, and whose external upper wall is provided

with 35 continuous passages which are also filled with the refractory

material and just come in contact with the external face of the wall of the
cover. 1 The external upper wall of each basin of the cover is surrounded

by a gutter, which is delimited by the external walls of the cover and

raised péﬂlaﬂ|ém%rlgﬂ:1rr@p&rewalh@éyﬁaacmnélapﬁrr@%%rﬁrd@ﬁb@"@éqﬁ@i\hwsguﬂer
whaiehtiedeefnactdnyynaaiesial fills whads periphesabguiteraibedyaiathe foglesorated

Ofli&?alla&%r?:! )?ﬁﬂ% 8£§|Ihh éBr%ﬁ?Lr‘teﬁher\Sa%tWﬁ@é %‘%&B&?Fﬁ HAE ?fa?ﬁﬁg“t]ﬁ’e

bottom wa he perip gutter constitute the seat of the cover an

SRR topHE S Pae stithahote Rfdhtletard s sHE SE LR/ BRY 8N the internal
faces of The taterahivadiBsoffthacframer dedinhitibgtitsnopahiviglenpkbapheral gutter

'né‘éﬂéﬁhﬁgﬂl@%ﬁ'd?%c@@ﬂéﬂﬂ%%%@ﬁ&%%smﬁfﬂm|§>@érﬂ§15faces
frame. 10 IlEach over co rlseslr E/ﬁi ﬁﬁa \ﬁg“ hate nd under
tHEBEHSH XAt ?fH%e P JOftet it ¢ 8}?&1 &%l&ﬂtﬁ%
copeninghué ahe@@rm@mpénmi@égwmtsgaaasa@eisegadaﬁdhefﬂ@tmhefalls of

lageiadwals of the frame when the cover is arranged so that it rests in the

frame. Itd referred for eac casm or bot QM,in h form of a,bo
és 18 ieatin msug n r%% %rrai wal ertrg E‘S’“‘f nc(]jeréle bottom

containin
dé‘té]éh‘i&%? ORdRReHE %ﬂt‘ﬁ?éé@éﬁgmﬁ tb%weée%asm@%% BRYele st erBese
lowveensdispht thiewadisiareestode pastielidosaryhenaterahel hef casifigmandhen the

th&ffe‘?%s“ﬂpﬁ{g@%é &l [h?r\é‘@i‘ﬁﬂh&hﬁaﬁ?@r‘g surround, with some

separation, the lower walls of the basin when the cover is arranged in its

frame. 28 §&8W%B§cfé‘8%ﬁi§‘5r8ra‘?f8%?e&’6§}etﬁ%m8§Bé’&i&/éoﬁbaé’&%‘g the
tohthae-wall afrth ecfrarrespontingl cover fperbdstdibald slynudateh¢hoitattponding

Wably QRBARHEHESREBLYELYs TARE Myﬁvpﬁﬁségﬁé %&Hﬁr&‘é@%ﬂﬂ@?e%\é%ry
so that.the heads of the aded rods are in the refractor
T TG LB OB A P A T SABer Fbes STas STy
eifisbdapg iephatiefrabolywaaterid ffithg tasibadianohtheoreneraanged in its

preirdeling outside this material opposite the wall of the cover where the

casing ISS fIXec’l ngg etcril FodS e ggchhrei B gslietst]}aactc E%Iﬂeq st QS" he wall of the

refractory materla the casin er wall forms the
bsaeﬁmmg:a%rﬁ@ ReABeRdicy éd“ﬂﬂﬁrﬁh?sl%g%éf%ﬂré’@B@HtFoa%SB?FEW@IY’
botiorimweal pidheeaasinige wall of the cover so that the heads of these threaded rods

are embedded in the refractory material filling these passages, and so that the threaded
rods are partially embedded in the refractory material filling the basin of the cover,
protruding outside this material opposite the wall of the cover where the casing is
fixed under the cover by threaded rods that traverse the refractory material of the
casing, and where the lower wall forms the bottom of the casing, and is screwed by
nuts to the threaded rods on the bottom wall of the casing.

The head of each threaded rod is anchored in a contact plate that is integrally
connected to the internal face of the wall of the cover opposite the corresponding
continuous passage of this wall.

The second cover presents a structure with an inverted basin which is filled
with a heat-insulating refractory material that is substantially identical to that of the
first cover, where the external upper wall of the second cover has one of its edges,
which is not bordered by a gutter, such that it can be rest directly on the
corresponding raised external wall of the first cover when the two covers are arranged

in the frame, and the second cover comprises, under the border of its upper wall that
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The head of each threaded rod is anchored in a contact plate that is
integrally 30 connected to the internal face of the wall of the cover
opposite the corresponding continuous passage of this wall. The second
cover presents a structure with an inverted basin which is filled with a
heat-insulating refractory material that is substantially identical to that of
the first cover, where the external upper wall of the second cover has one

of sy s, BT ik dhe Srdeserchyad gt sed i et Ragarr e dqlest the
diseadypondhg; tortespenal |agtha|gedeexﬂeumﬁwaﬂdafeth eyfirsiouppanvhenwith

e MG e@‘fﬁﬁ%ﬁﬁ@@ﬁﬁ%’% rl{tg?o%maﬁ‘% ﬁ’ﬁ‘eeb%@ﬁ?@ﬂﬁ@ﬁ?& cover.

compris upper wall that 2 rests on the external

wall of tHACHREH a&,@raaoﬁmm HRSRAtIF B SPYITE S BRIGK igfan of a basin filled
covitsp badings blatioprevel b ofr the geatidrafitbenfipsiscow eeriphbeingdge

0989&&%1%?1@%?%%@0&%&5%&%%@%@'H&iﬁ‘é!ﬁh‘é’@ﬂx%fr%?oti%%arts
of the first C(é %Accordlrl%to another em od|m} ent, each cover is in the

fotPUBPSr BALiA YVl Ritith % e d AR AR 5”?8 gc%?f’frﬁ%ﬁ%%l%?ﬁfcmely’ and
coapmasesasterpherapretderddedgeningntidessall pE thaasosbmggrdal peripheral
d@éﬁgaiaﬂtﬂéqda@&lmmsf@ﬁaﬁaiﬂ@ $9/Eh RS | ast M RRATsTANR ([ Pper patlof the

d
%Vssrl]lgvliﬁq ?9‘%% 2 q%r% ?¥§re‘§c‘);tf§1§]‘fﬁ§rga@r;eﬁiiﬁ&]‘{eeé e, tar{Q%?%‘iV%ral walls of

pébﬁpmﬁq nd @é %ﬁw%@?am%eéffm@ﬁb%ét% e 119 thedramBalls
of the uppehpasiof toatdbibasir lesitanstnatingaeialdace snafdhial lattrald

walls e Hﬁd@?th%%ﬁ%@d@ﬁ%ﬁ Wéyér ok e J;?H\é? LRASANAS, %’%&'ih?{ﬁe

sep aratedfrom the lateral walls of the frame. Each casm containin

BRSNS B BRI eSS ST LR Y: an the free
coppsponding bevealof chihothemgmibooiméntjtho dhat shparbbttorthwhlinet part

ther %ﬁ&{ﬁ%eﬁl ﬁ{@c@féaﬁawa Hﬁit@fﬁtgi(?&asr'lnga and the free 15th
upper palts o ecC surround, witn some s n e
oer ST Hh A P OB P T T TR PATT ety
tméaaéhn@ﬁ@mmﬁﬁembf waderré@aweaﬁowbmewm lafagtreob laiae 1oebstratiing the
peipendi @wardﬂ R S wall ofMAeeathe efﬂﬂaﬂé @hbeaged adeeastaotthie
'”ter{%na‘iatg% 1l hﬁﬁé"f}t&’lﬁ‘ ol R t%‘s?u?alss! JIg-emoedd edgy thhe[hrﬁaded

rerf}actory materla aSI t e casing Is fIX

co0dt W&H@\tﬁ@é&@@eﬁr@a@mmm@rgétﬂi-‘eC?éWe%c%w detpinor et the
casimgeametthe hatidmtweadlsofded casieghanaddayrodisitidat dresaremechibof the
tk@agn{g_aded rods under the bottom wall of the casing.

The second cover of this other embodiment has one of its lateral walls, which
does not comprise a peripheral ledge part, present an upper part that can be placed
directly on the upper part of the corresponding wall of the first cover when the two
covers are arranged in the frame, and the second cover, which is integrally connected
to its lateral wall, comprises a bar arranged with clearance below the corresponding
ledge of the support wall of the first cover, by being opposite, with some separation,
the lower part of this support wall.

Advantageously, a heat-expandable joint is interposed between the bar of the
second cover and the bottom wall of the gutter of the first cover or the ledge of the
first cover.

The casing with refractory material, which is fixed under the second cover
identically to the casing of the first cover, extends in the same plane as the casing of

the first cover, and one of its lateral walls faces, with some separation, the
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The second cover of this other embodiment has one of its lateral walls,
which 25 does not comprise a peripheral ledge part, present an upper
part that can be placed directly on the upper part of the corresponding
wall of the first cover when the two covers are arranged in the frame, and
the second cover, which is integrally connected to its lateral wall,
comprises a bar arranged with clearance below the corresponding ledge

oftHECERANSEREIHAraF tdl firsthesrsingpiambrebpsiteyheirhasmeovers are
separgi¢drin B therlewer part of this support wall. Advantageously, a

heat-exp ’%‘J?tkt]&ﬁ'ﬁ'(%%tﬂtﬁr%ﬁec %Q{%Eh Q&n@%%&éﬁt?%%eﬁ E%?ﬁlci@‘fﬁ{ed to at

and the tom the gutter of the first coveror t first

wa
cORASt. OPR EHGRG At YEa Qb asa 0 WhICHYR HReds uMiBtHES¥EBhRe
cepme Bbtidentidel yvio ltherdaginly opploei fir shcove gasitenpsrpribiesaneto this
g.as the casing of the first cover, and one of its lateral walls faces,
some separation, th 300rres ond lateral wall of th casm the
bR B 4

frst coves GRBHEHEL C e RS Be BB e BRI A o PROTAg e box
jotavevitetie héabmmjtamgsr@frﬁm@aﬁlnﬁteﬁﬁtqgm&@dwatpm@ﬂé@ty to the

ttﬁ@@tmw@&@fmmﬂgwfetﬁﬂd\et@nmiﬁtg (B TR VREEHNE Bat can

SIBRS L o1 T racfc‘)? t‘é‘é%c':aé‘?rac')r‘"é 15,9BPORIS e I0S Caﬁ't)‘t%%eat insulatine
ormlngt e Join

perpendlcu arl pace. A vanta eousl parf
céhgmwpéﬁbha%@w&%ﬁﬂ&%ﬁ% ath@lﬁ% bottom walls of the
casings Thihiatbig cavers; eipendiculaihyg taréheppiaine bihehe lateral walls

a%BiﬁGsH%%’é%ﬂ Bﬁ‘&‘?hé‘ﬂgu%?ﬁ‘@ﬂ%? éQ&r%ﬁ%‘Et&{é‘lﬁQ%&' 609% £%Wer

10 consist of re ractor concrete, or of one or more noncombustib

nestteikdsebrlatesy afatl@sots&&chmeﬁtﬁﬁétﬁehfé%ﬁt@%mﬁm&heml
Therlateraionalie dbexcteic dvel alsing diecdepanated frohththeakateral walls

oppositeptheatt@@%l@ therPao éé’é}ﬂsozﬁ BRRINGE VB SRSNG AP M DEIS and
a lower erl her IIe eofth of the fr where.a

S SRS ABIS L oAl ﬁs%f{ O e e e v
tH@?ﬁ@mﬁ?ﬂwaﬂ%‘F the casing. Advantageously, the frame presents a

mOdUlar”ﬂﬁBJﬁTt@fﬁl Wit RO BaMe A0PeerOSRIQERBHBIEN BAMARg refractory
agsemb) ﬁlf% qlachabl % gﬁ‘ﬁhh Ot*v‘v%ﬁls%e‘%%?'%%%@f&ﬁ ét%‘ Ptf‘ 183 ngitl?at%round

COVGI’S atera W rame are per at-insu
refractoryhe refractory material that fills the basin of each cover is, for example

concrete cast into the basin in at least two layers that can present heat and mechanical
resistance properties that differ from one layer to the other, and the material filling the
openings of the main beam and crosspieces of the frame is also concrete cast into
these openings.

The material that fills each cover casing consists of concrete or one or more
heat-insulating noncombustible superposed plates based on calcium silicate and
alumina.

The continuous passages are in the form of oblong holes distributed over the
main portion of the surface of the upper wall of each cover.

Each cover is rectangular in shape.

Each casing can be replaced by another casing having a different height from
that of the preceding one, and can be fixed detachably under the corresponding cover
being filled with a heat-insulating refractory material.

The invention will be understood better, and other purposes, characteristics,
details and advantages of the invention will become clearer in the following

explanatory description, which is made in reference to the drawings in the appendix
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20 material fills the openings of these walls before embedding the frame in
the ground. The refractory material that fills the basin of each cover is, for
example, concrete cast into the basin in at least two layers that can
present heat and mechanical resistance properties that differ from one
layer to the other, and the material filling the openings of the main beam

and crosspieces of the frame is also concrete cast into 25 these openings.
THEMER RO YiRs dhekserien Bugling tdheisesnbpdbnenttolohemavention, in
mehecheaiwiigistating noncombustible superposed plates based on

calcium Sﬂi nd , alimingy -U%&%‘E‘H‘d%ﬂz?v%?s%s@{%fgé S%E%fé% H}g%ﬁ?o%

oblong holes distributed over the 30 main portion of the surface of t
u Sﬁﬂg@n&qu% SCYGEH Teadn R SewRRSHgUT s FnArspelage i ithdhsg

camvbeti@placed by another casing having a different height from that of

the preceging,Qneani c3RRE JivRd detachehly UpgR A SOLESPQRS SNt of
cover bemg filled with aheat-lnsulagng reffractor gj@te({lal. 5The
iSRS RN e DS SO SH BERBEEAR & ﬁaéP%aﬁ/H & Wit SRS fies,
details anbiigereahisgasispeqsvinvesw ormililir e derhel dfegesr Irptitle one of the
g%wf@geﬁéﬁmm?ﬁfm@ﬁdw{a@m nade éﬁlf@@rencle t|<|) the
rawings the ppenaix that are given on S an exam illustratin
o o A0 REE I A LIRL ST O ET 0N AP AL R B s ana
|osteysRigessiehvigtarmel e e0grhsys kap feHIBRE HafF B IupHEM:
comprisingigenesak ropekgystera equiproanbdtems fv@cod tlancecwitt the

5 éaﬁﬁﬂﬂ&ﬂ o'flﬁ%ﬁrr@sZZiﬁrﬁl perspective view from above of the
road-System equipment of the inventjon with two covers_arranged in a

frame and g8 Qithesiieeted Vsl ktheisicelsdrand el el &ifaitir to
that of Figtign2 Withaonewobthibe coversféigoved frided thichfrarnizacnd thaterial;

other Coyﬁﬁﬂhoéyi}s %Opéﬁ&'é{ﬁzé‘s}?e% B?Eﬁﬁe(?ﬁ'ﬁh% 8@%96@[‘5@9@ o

assembly ith ngam beami and crosspl.ece? of t%elfram of the . " th
road-syste s BGuiphieit B tRe RvEHYa N <V EIG IR %WaoﬁeéPSdBE%ﬁ‘i}Sf\/‘Pgww cen the
frofe béiasewfconersptHagivers of the equipment of Figures 2 and 3; -

Figure 6.iFgnrenieiged vigwdetitbe aircdeddartaéw hdhgiBHEsSX of Figure 2;

- Figure 11 is a perspective view of a casing fixed under one of the covers of
the road-system equipment of Figure 2;

- Figure 12 is a cross-sectional view along line XII-XII of Figure 2; and

- Figure 13 is a cross-sectional view along line XIII-XIII of Figure 2;

- Figure 14 is a perspective view from above of road-system equipment
according to a second embodiment, and comprising two covers arranged in a frame;

- Figure 15 is a perspective view similar to that of Figure 14 with one of the
covers removed from the frame, and the other cover empty;

- Figure 16 is a view from below of a cover filled with concrete according to
this second embodiment;

- Figure 17 is a view from above of a cover of the second embodiment, which
1s not filled with concrete;

- Figure 18 is a cross-sectional view along line X VIII-XVIII of Figure 14;

- Figure 19 is an enlarged view of the circled part at XIX of Figure 18;

- Figure 20 is an enlarged cross-sectional view along line XX-XX of Figure
14; and

- Figure 21 is a an enlarged cross-sectional view along line XXI-XXI of

Figure 14.
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15 - Figure 7 is a view of the cover of Figure 5 filled with a refractory

material; - Figure 8 is a perspective view of one of the covers of Figure 2;

- Figure 9 is a partial perspective view from below of the junction between

the two adjacent covers of Figure 2; - Figure 10 is an enlarged
cross-sectional view along line X-X of Figure 2; 20 - Figure 11is a
perspective view of a casing fixed under one of the covers of the
road-sySteFHIBJUIpRTRSSR GFIRIQ EPads YSEBLAauIZNSTY droys selchsHay ensian.
alwhghirandt xidefiEdgnrerdilaad tarfrigurad dlés caatessisactionabyigMery 2 in

a'&ﬂi%}'f'? cﬁﬂ%&ﬂ%g‘?ﬁl’ﬂ%‘ﬁ@ %ehol?sl&le Qu‘éﬁsaé‘ PSi' R4t é&Y@ Xf@&gfé%{?naéa%es C.

above o roa system equipment 2 accor Ing tO a second em

and compAingavey S50 FIURISIRHSR & farbleEpprersing for a
perspetetivengibdusiniiartte Hiattntﬂlgml]hmmhmm afctieca@adlsy or room 2

remRay§ e SIRMaRBIIr a3t iR CXISHSONEERMANG AfdIYErke Red¥iakng in
frﬁ? beloi/rff a cover filled with concrete according to this second

30 - Figure 17 is a view from above of a cover of the second
embodiniéatraathieystismestiletnvied deronstionrigued Bg¢sistant to fire or acts as

szpﬁ&%@@ﬁi Qﬂﬁ'ﬂé%éimgrﬂﬁ&i Vit Mt @6 ﬁ@\df@sh‘ll} Fclﬁ wie dQdSvRBre this
enlar ed view of the grcl art a}t XIX of Fllg !&l % 7] 20 is an
% XD Ure

TPt Somosts foe Fecedias gTine XX- .4

Frbﬁﬁ@éhzhlwa @ﬁ@ﬁpaﬁgéuaéw%@ﬁénaltbﬁewam@nmélmww Bfust be
Figeud yldn &efsigotet Hat epikesprifs:ive ¢caatesyStemygguipmeidiigmsidetd circular,
tﬂ%éﬂgﬁﬁt}%’re‘é’t'a&?&?ﬂ'w?emﬁtﬁ“b?g%‘%f&i'@@’b@ﬁ&&éeﬁ i glpsma or several

technical room or gallery 2 in which téchnical installations are housed

steFaneHar é’)'iéﬁﬁ?l%uléTéHH%eh(BgﬁfE@@%ﬁ’é’f?%@t‘&%&,&f@ﬂ‘%qu|pment
item 1 isldapabler plygGtbeatitiy; fonerd grepietd rimimedt died dkiom, Wese external

el%@ﬁﬁbt%ﬁ?f'@@@ﬂﬁ)wm JeahRicAL IRIRIEPHIRBMiRudR a@sages 7, preferably

con able ease in the externa erature e to

B G L b e Ao e POk & el i %fﬁq%f Hsdrtigpeutar

whidh ¢ofdBseanetd fire or acts as a fire stop will now be described in

referencege ipgeyemd-4.3f fae the G5 WIesenidd completely by a gutter 8, which
is delimited by raised external walls 9 of the cover 3 which are parallel to the
perforated walls 10 of the basin of this cover.

The frame 5 consists of a modular assembly of main beams 11 and crosspieces
12, which can be assembled to each other to define the four peripheral lateral walls 13
of the rectangular frame 5. As is more apparent from Figure 4, two main beams 11 on
the same side are assembled end to end by two external flat lugs 14, which extend
perpendicularly to the corresponding main beams and are held together, in
juxtaposition, by at least one bolt, not shown, traversing its lugs. This figure also
shows that each crosspiece 12 is fixed at each end of a main beam by means of two
flat lugs 14, which are integrally connected perpendicular to the corresponding main
beam 11, and to the end of the crosspiece 12, respectively, in its extension, so that the
two lugs 14 can be fixed to each other by being held together, in juxtaposition, by at
least one traversing bolt, not shown. Thus, this modular structure makes it possible to
extend, in alignment with each other, other main beams 11 with the help of external
lugs 14, depending on the number of covers one wishes to arrange in the frame 5.
The external walls 9 of the cover 3 and the bottom wall 15 of the peripheral

gutter 8 constituting the seat of this cover have external faces resting, respectively, on
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10 equipment comprises two rectangular covers or plugs 3, 4, which are
arranged detachably in a frame 5, in alignment and in the same plane,
although it must be clearly understood that this equipment can be of the
type comprising a single circular, triangular or rectangular cover or a plug,
which can be housed in a frame, or several rectangular, or triangular
plugs housed in the corresponding frame. 15 The cover plug 3 has the

géietesrapecet ahtheatesd padin Wiidbehtansal ang et ghpeigheral ledge
pravidedk wittha daimmmb&ra@tmwanm%p&&sﬁgm 3, preferably in the

form of ﬂrg%vg\hl[?'?%o M‘Rﬂlm%@@%}g F@/ﬁﬁﬁg%ﬂwﬂ%xtend under the

rectang cover 3 cover 3

SRS b HEREEPRF Bl GUHET SIS 195 e dRHeHed Biptaekte cover 3
eXtelinappatisthofatiie foveFZuvhith, dre loaralliptiplibel petfcrbicdemaieme

191%%% ﬁ%‘ﬁﬂl@ fhisaqveh e rRpigmR $RMSESSS OhRIMPCWRARIIRIN ¥he

main be nd cros pieces 12, which can be assembled to each
0&%3’ tﬂ Lﬁ’ &ifheral lateral walls 13 of the rectangular frame
5. As is Fﬁhﬁé’@ppaféh@ flovarBigusenpleid yddindowiing enomabatieg safrastory
sigRerRIassRMbIRE QoL iseNdf Wo'%ﬁb@gﬂ Ralfiatbugs Bélslﬂ\/@li Ghed0RB,
DS R R s cRTSRRRSine A PEAS 3nd A8 1R G0RE ot on
aposttion, t1east one hown, ﬁaversm lugs Y

ux
f.édl«ieth@@a@ﬁawg e @ﬁmmggswsziz% ?lk)éahétué’@éh W @P&th%ﬁver 3,
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plate 6 of the cover 3 can have a higher mechanical resistance than the second

underlying layer, and a lower fire resistance and/or lower heat insulation than the
second layer.

Before casting the refractory concrete into the inverted cover 3, a certain
number of threaded rods 18, in the present case four, are anchored by their respective
heads 19 in plates 20, so that the heads 19 are, respectively, opposite certain
continuous passages 7 with the rods protruding from the lower face of the wall 10 of
the cover 3 perpendicularly to this face. By casting the concrete into the inverted
cover 3, the concrete introduces itself particularly into the continuous passages 7
opposite the screw heads 19 to embed them in concrete and thus cut off any thermal
bridge that may be created by the threaded rods 18. Once the inverted basin 3 has
been completely filled with the refractory Concrete BF, the end parts of the threaded

rods 18 project from the concrete layer opposite the wall 6 of the cover 3.
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distance from the lateral wall parts 13 of the frame 5, which are located

below the bottom wall 15 of the gutter 8. The basin of the cover 3 is
completely filled with a heat-insulating refractory material, consisting
preferably of Concrete BF cast into the basin of the cover 3, 10 which is
represented in its inverted position in Figure 5, so that the concrete not

only fills this basin, but also the continuous passages 7 of the upper wall
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Before casting the réfractory concrete into the inverted cover 3, a certain
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preferably refractory concrete, before the frame is embedded in the ground.

The second cover 4 of the road-system equipment 1 presents the general
structure of an inverted basin filled with a refractory material, which is substantially
identical to the structure of the first cover, so that the elements of the cover 4 that are
identical to those of the cover 3 bear the same reference numerals and are not
described again.

The difference between the cover 4 and the cover 3 concerns the fact that the
upper wall 6 of the cover 4 is only bordered by the gutter 8 on three of its sides, and
the free edge of the fourth side of the wall 6 rests directly on the adjacent raised
external wall 9 of the cover 3, and the cover 4 comprises, on this edge resting on the
adjacent wall 9 of the cover 3, a bar 27 extending transversely between the main
beams 11 of the frame 5, engaging under the bottom wall 15 of the gutter 8 located
below the adjacent wall 9 of the cover 3, and forming a clearance e4 between the

upper face of the bar 27 and the lower face of the wall 15 of the gutter. A heat-
8
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visible in Figure 11, which contains a heat-insulating refractory material, is
fixed under the cover 3, so that the end edges of the lower walls 17 of the
basin of this cover rest on the refractory material of the casing 21. The
refractory material does not 5 completely fill the casing 21, so that it

leaves free the upper parts of the walls 22 of the casing, which surround,

in a spaced manner, and along a space el, the lower walls 17 of the basin
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bar 27 extendlng transversely between the main
equipment of the invention.

According to this embodiment, the elements of the road-system equipment
that present the same structure and fulfill the same functions as those of the first
embodiment described above bear the same reference numerals and are not described
in detail again; only the elements of the second embodiment that are different from
those of the first embodiment will be described below.

Thus, each of the covers 3, 4 of the road-system equipment consists of a basin
that is right side up and comprises a peripheral ledge 15 constituting the seat of the
cover and delimiting the basin of this cover into two peripheral parts, an upper 9a and
lower 9b peripheral part, which have larger and smaller transverse cross sections,
respectively, where the lower part 9b of the peripheral walls 9 of the basin of the
cover 3, 4 is connected to the bottom wall 9c of the basin. The cover 3, 4 rests with its
peripheral ledge 15 on the internal peripheral ledge 16 of the lateral walls 13 of the

frame 5, so that the lateral walls 9 of the upper part 9a of the basin rest on the internal
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35 beams 11 of the frame 5, engaging under the bottom wall 15 of the
gutter 8 located below the adjacent wall 9 of the cover 3, and forming a
clearance e4 between the upper face of the bar 27 and the lower face of
the wall 15 of the gutter. A heat 8 expandable joint J2 can be housed in
the space e4. In addition, the bar 27 is arranged opposite, with some
separation, the adjacent lower wall 17 of the basin of the cover 3. This
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ﬁf@dtﬁHgb&‘FiEﬂ?QBXYHM?%H&g&@Q?Pe&%'&Wted in Figure 20, the cover 4 has one of its
lateral walls 9 not comprising a ledge 15, but a bar 27 integrally connected exterior to
this lateral wall 9 and engaging below the ledge 15 of the other cover 3, along an area
e4 when these two covers 3, 4 are arranged in the frame 5 in side-by-side opposition
closing the latter. In this position, the upper part 9a of the wall 9 of the cover 4 rests
on the upper part 9a of the lateral wall 9 of the cover.

The road-system equipment of the invention constitutes an adaptable modular
set that effectively resists fire while being also mechanically resistant, and it is easy to
handle in practice like a conventional cover to gain access to the technical
installations housed in the underlying gallery or technical room.

The road-system equipment is arranged in such a manner that it eliminates
almost all the thermal bridges that can conduct heat into the underground room. As a
nonlimiting example, the road-system equipment is capable of maintaining the
internal temperature of the room 2 at a value below 100°C for two hours while the

external temperature is approximately 1100°C.
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30 Thus, each of the covers 3, 4 of the road-system equipment consists of
a basin that is right side up and comprises a peripheral ledge 15
constituting the seat of the cover and delimiting the basin of this cover
into two peripheral parts, an upper 9a and lower 9b peripheral part, which
have larger and smaller transverse cross sections, respectively, where
the lower part 9b of the peripheral walls 9 of the basin of the 35 cover 3, 4
is conneSRsr e BRIRGHFIPAIROE Bt baiiom erdeniabls, thigitsitwiftic stop
itpepeiiphecat lecge: 1mmo e intesplat peripbesaldedgent® ditib edateraith
wall I f
Qﬂﬁtﬂe'% eidhe HIAms E‘%fé]%é‘%}ﬁ ‘%gt astggﬁg llghafd Pﬁ?@?#@é&%? Blickness

asin reston the’int s of teral wa frame,
aﬁ& he i p R roastReisr il walhowt dramesadin Ceeht some
distance from the lateral walls 13 of the frame 5, as one can see more
clearly in Figure 21. Each basin of the covers 3, 4 is completely filled with
a heat-insulating 5 refractory material, such as concrete B, in such a
manner that they embed the plates 29, for example, four such plates, as
represented in Figure 5, which protrude from the internal face of the
bottom wall 9c of the basin and whose upper ends comprise oblong holes
29c for introducing a tool or key for lifting the cover 3, 4 from its frame 5,
where the refractory material BF is cast into the basin to come just in
contact with 10 the ends of the plates 29. The bottom wall 9c of the basin
of each cover 3, 4 comprises perforations, for example, four perforations,
for the passage of the threaded rods 18, whose heads 19 rest on the
internal face of the bottom wall 9c in such a manner that the threaded rods
project from the bottom wall 9c, perpendicularly to the latter. The threaded
rods 18 15 are held so that they are integrally connected to the cover 3, 4
by the refractory material embedding the heads 19 of these rods in the
basin. As can be seen more clearly in Figure 19, all the threaded rods 18,
heads 19 and nuts 25 make it possible to detachably fix the casing 21
under the corresponding cover 3, 4, so that the bottom wall 9c of the
basin of this cover rests on the heat 20 insulating refractory material, such
as concrete, which fills the casing 21. In addition, the lateral walls 22 of
this casing are separated by their upper parts from the lower part 9b of
the peripheral walls 9 of the cover 3, 4, along a peripheral space el, thus
cutting off any thermal bridge. As represented in Figure 20, the cover 4
has one of its lateral walls 9 not comprising a ledge 15, but a bar 27
integrally connected exterior to

11



25 this lateral wall 9 and engaging below the ledge 15 of the other cover
3, along an area e4 when these two covers 3, 4 are arranged in the frame
5 in side-by-side opposition closing the latter. In this position, the upper
part 9a of the wall 9 of the cover 4 rests on the upper part 9a of the lateral
wall 9 of the cover. The road-system equipment of the invention
constitutes an adaptable modular 30 set that effectively resists fire while
being also mechanically resistant, a@ﬂm&easy to handle in practice like
a conventional cover to gain access to the technical installations housed
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refractory material, and which can be arranged so it rests in the frame (5),

with alignment and in the same plane with respect to the first cover (3),

and in tRaRazkspinechtaginpn(2il) avdoicting cotipietdlpifilecharithterized in that

heat:insulati refr ctqr l, is fixed detachably under the s

o Rt o B B B 13 Pl

iz actemazetiary thiateveral threaded rods (18) traversing the refractory material of
the casing (21) and its bottom wall (24), and of nuts (25) screwed to the threaded
rods (18) on the bottom wall (24) of the casing (21), where the threaded walls (18)

have heads that are embedded in the refractory material of the cover (3).

4. Road-system equipment according to any one of the preceding claims,
characterized in that each cover (3; 4) is in the shape of an inverted basin, which is
filled with a heat-insulating refractory material and whose external upper wall (6)
is provided with continuous passages (7), which are also filled with the refractory

material in contact with the external face of the wall (6) of the cover (3; 4).

5. Road-system equipment according to Claim 4, characterized in that the
external upper wall (6) of the cover of the basin of each cover (3; 4) is surrounded
by a gutter (8), which is delimited by raised external walls (9) of the cover parallel

to the perforated lateral walls (10) of the basin opposite the walls, and in that the
12



each casing (21) is fixed detachably under the corresponding cover (3, 4)
through the intermediary of several threaded rods (18) traversing the
refractory material of the casing (21) and its bottom wall (24), and of nuts
(25) screwed to the threaded rods (18) on the bottom wall (24) of the
casing (21), where the threaded waIIs (18) have heads that are
ehipedded bedaiRcino Iy albe SoKe B A ReRL SGIPT e
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characterize att e external'walls (9) of each cover (3; 4) and the
bottom wall (15) of the peripheral gutter (8) constitute the seat of the
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theserﬁﬂ(wer peripheral Walﬁ%(ﬂ ) are at some é%tance fromt e lateral

walls (13) of the frame (5) when the cover (3; 4) is arranged so that it

rests in the frame (5). 8. Road-system equipment according to Claim 7,
characterized in that each casing (21) containing the heat-insulating
refractory- matdriaisisibastiigatanhadsigrdingi ey ¢Haleofrebpmetingedonahgeach
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refractory material of the casing (21), and the free upper
under the corresponding cover (3; 4), so that the end edges of the lower walls (17)

of the basin rest on the refractory material of the casing (21), and the free upper
parts of the walls (22) of the casing (21) surround, with some separation, the lower

walls (17) of the basin when the cover (3; 4) is arranged in its frame.

9. Road-system equipment according to any one of the preceding claims,
characterized in that the threaded rods (18) are anchored with their heads (19) to
the wall (6) of the corresponding cover (3; 4), perpendicularly under the wall,
opposite, respectively, continuous passages (7) of the walls (6) of the cover (3; 4),
so that the heads (19) of these threaded rods (18) are embedded in the refractory
material filling these passages, and the threaded rods (18) are partially embedded in
the refractory material filling the basin of the cover (3; 4), protruding to the

exterior from this material opposite the wall (6) of the cover (3; 4).
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parts of the walls (22) of the casing (21) surround, with some separation,

the lower walls (17) of the basin when the cover (3; 4) is arranged in its
frame. 9. Road-system equipment according to any one of the preceding
claims, characterized in that the threaded rods (18) are anchored with

their heads (19) to the wall (6) of the corresponding cover (3; 4),
perpendicularly under the wall, opposite, respectively, continuous

passages (7) of the walls (6) of the cover (3; 4), so that the heads (19) of
these thrigadizpiipden{k8} ardirenmbédaiad Indive aamantdrin tnaterdididngo) of
these passages the threaded rods (18) are partially embedded in th
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EggiPml%rllltsaCC(s)gdingg, t%ICE é}ism gﬂ characterized in that the head (19) of
each threadbd ro ( E%) Is anchored in a plate (20), which is integrally
connected to the internal face of the wall (6) of the cover (3), opposite the
correspondi Qntinuous passage (7) of this wall. 11, Road-system .
cquipmen A N RS RRE LO 18 HE Crle Bperized
sectm tovec)presertd aresrncturstwittnwinbemadveasihHilted fwldd avith a
heat-in ingr to rial ich i ially.identi t f
T L S e
(Arsatcomer 63 ) it eagaBevehichnid nppdorddre withesgentat coaer o), at one of
positl S lrect cor onding. rai I
R B Ttk ceh P
(Bhearmrisphadithergscded covad 4l Cdnop tisersueriar e whge tbeityo covers
uppenWall(0) thal [eshe AR.ihe exisrnal yal (R e k. couei b adkar
(;% a)rrangeg vg% §earance (é% ﬁﬁow\qﬁe waﬁ%ggt}he cgrr@poorﬁ%rﬁb ’

bottden thaldgsybitshwprittel (85 bitaditstooohercg@yiy ey S ppduitirst
Wit 8ppag ﬁ%ﬁggavfzgnga%&&wﬁﬁ%%%cez@zﬁfb%ﬁ%'&v(g@V%ﬁ fasin of

the first cover oad-system equipment according to Claim 1 or 2,
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fil

le ge_(15) constituting the seat of the cover and delimiting the basin of
tHecBuwcier tdd parts, an upper part (9a) and a lower part (9b), having
larger and smaller sections, respectively, and in that the cover (3, 4)

comes to rest with its peripheral ledge (15) on the internal
12. Road-system equipment according to Claim 1 or 2, characterized in that

each cover (3; 4) is in the form of a basin, which is filled with a heat-insulating
refractory material and comprises a peripheral ledge (15) constituting the seat of
the cover and delimiting the basin of the cover into two parts, an upper part (9a)
and a lower part (9b), having larger and smaller sections, respectively, and in that
the cover (3, 4) comes to rest with its peripheral ledge (15) on the internal
peripheral ledge (16), which is integrally connected to the lateral walls (13) of the
frame (5), so that the lateral walls (9) of the upper part (9a) of the basin rest on the
internal faces of the lateral walls (13) of the frame (5), and the lateral walls (9) of

the lower part of the basin are at some distance from the lateral walls of the frame

(5).

14



peripheral ledge (16), which is integrally connected to the lateral walls (13)

of the frame (5), so that the lateral walls (9) of the upper part (9a) of the
basin rest on the internal faces of the lateral walls (13) of the frame (5),

and the lateral walls (9) of the lower part of the basin are at some

distance from the lateral walls of the frame (5). 14 13. Equipment
accordingatq,Claim a2 haragierizeq i that.sach casing (a4), containing o1
the heat-insufati gre ractory aterial 1S fixed detacha y un

comgspongithg beatem§B] atinig Isﬂxahtarmmatteraﬂhatfmﬁibhmﬂmwalh(ﬂe) dfe

the basin r. sts ont racto material of the ¢ sin 2 free
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in it fr 14, Roa(g stem eq ent accordl im 12 ar 1
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bbtats:lmwmm diglvevsasih, 4 proamaiggdperpe fdivaléy)y under this wall, Where
the heads (19) of these rods rest on the internal face of the bottom wall of

the basin and are embedded in the refractory material that fills the basin.
15. Equiﬂm&mdmtdﬁngq@immermm@iamisglwﬂaiohéﬁaméﬁzebhmonha‘tzﬂden
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periphera ge part as an upper part that can aced so It
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in that the second cover comprises, as an integral part of its
Iateﬁabwmmmiatzﬁét {ulhichddasmanged with clearance (e4) below the
corresponding ledge of the support wall of the first cover (3) by being
opposite, with some separation, the lower part of this support wall. 16.
Road- syéﬁeﬁqe@mweaﬁowﬁﬂgm dlehimy bi-14%, dharaicierizbun itat the
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second cover (4) an the ottom the gutter
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ctory material, which is fixed under the second cover (4) identically to

theoversing  Brotmmagidiedhefrg)e éXemtibimtiae tbameomhﬂ@ars(ﬂf)e
CRBINgAEY) 2f the ftesh ooyt PRtk hARIPNeat /G NR!IG {Afkd with

clearance (e4) below the corresponding ledge of the support wall of the first cover

(3) by being opposite, with some separation, the lower part of this support wall.

16. Road-system equipment according to Claim 11 or 15, characterized in
that a heat-expandable joint (J2) is interposed between the bar (27) of the second
cover (4) and the bottom wall (15) of the gutter (8) of the first cover (3), or the

ledge of the first cover (3).

17. Road-system equipment according to one of Claims 2-16, characterized
in that the casing (21) with refractory material, which is fixed under the second
cover (4) identically to the casing (21) of the first cover (3), extends in the same

plane as the casing (21) of the first cover (3), and it has one of its lateral walls (22)

15



15 opposite, with some separation, the corresponding lateral wall (22) of
the casing (21) of the first cover (3) when these covers (3, 4) are

arranged in the frame (5). 18. Road-system equipment according to Claim
17, characterized in that a part, which forms a joint with heat-insulating
refractory material (28), is fixed to at least one of the bottom walls (24) of
B3SO LR e g cRuete (31 At SHEN R MO Ll S0vELS,
thepgpacé %é etweeh the wo OpposI BYAEra tvalts V@ ) of the two £
cadingd (Bd)ipegerdid)latigriohtis space (3,9t) Roadsygtehmataifyanents ).
according to Claim 18, characterized in that the part that forms a joint
consists of a flat parallelepiped box (28) covering the two bottom walls

(24) of the dasilgsy §&I) oftingntery aavedsn(B1d1);1penpehdiculathriediethat a
Plane ghie eRace, (87} Anstaoniaining ihs refradian malalpl FanRIHNG of o
réfractory concrete Or one or more heat-irsulating noncombustible
sigetposed thtdbet basedlsi2dalefuhe siivags 6Hd afuheitiao20vers (3, 4) in

Road-system equipment according t f Claims 2-19. characterized
e B e ST e S e R
s6Pae oflidianee fromghe dbppopitadataal ywallbiflpof.the frame (5), and

the bottom wall (24) of each cover casing (21) protrudes over a lower
peripheral ledge (13a) of the lateral walls (13) of the frame (5), and a
heat-expléhdaiié-pstivh el joien( Ity dsdingep Ot idwhberattig ded gethat the
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e mpment according to any one prece aims, aractérized in
thzatthe franthe(29) pfabentsiagnodilaf gteustareovtmaindeperrsdiulariy to
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receive several juxtaposed fire stop ¢ -system
edfijprient eusuetinyg tmany o bt ttensrddatimyetaimizisichlarsunemosddin

L@Ef&eblfslﬂ%lnv‘éﬁﬂﬁl{ﬁlggiﬂgem:eaffd?’fI gﬂﬁﬁaaare perforated, and a

at-insulating refractory materia e holes (26) of these walls before
embedding the frame (5) in the ground. 16 23. Road-system equipment

accordinglqany ane.af EI ﬁ%ﬁﬁ‘?&iﬁ%&ﬁlﬁi R o%*é%?@'iﬁﬂﬁ?Q—ifb%ﬁ&fgﬁerized

refractory material’that fil e basin of each cover (3, 4) Is concrete that
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other, an
(24) of each cover casing (21) protrudes over a lower peripheral ledge (13a) of the

lateral walls (13) of the frame (5), and a heat-expandable peripheral joint (J1) is
interposed between this ledge (13a) and the bottom wall (24) of the casing (21).

21. Road-system equipment according to any one of the preceding claims,
characterized in that the frame (5) presents a modular structure of main beams (11)
and crosspieces (12) that can be assembled detachably to each other to receive

several juxtaposed fire stop covers (3, 4).

22. Road-system equipment according to any one of the preceding claims,
characterized in that the lateral walls (13) of the frame (5) are perforated, and a
heat-insulating refractory material fills the holes (26) of these walls before

embedding the frame (5) in the ground.
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the material that fills the holes (26) of the main beams (11) and
crosspieces (12) of the frame (5) is also concrete cast into these holes
(26). 24. Road-system equipment according to any one of the preceding
claims, characterized in that the material that fills each cover casing (21)
consists of concrete or one or more heat-insulating, noncombustible
superposed plates based on calcium silicate and alumina. 25.
Road-system equipment according to any one of the preceding claims,
charactel&@bkrdtkn&ttd:heequipim%xpaﬁ@&sa@) aue of thepghepingfclaims,
Colanaoies, S e R ROPRR e R SRS )
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the preceding fi aims, c haracterize At each casing
retblam@bbylahmtﬁﬁs tashmgeh 42 hthdifierierdaeighil iboandhalsapms (12) of
g% d fixed d fay htab ﬂpdgrh P]g esponding cover while
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24. Road-system equipment according to any one of the preceding claims,
characterized in that the material that fills each cover casing (21) consists of

concrete or one or more heat-insulating, noncombustible superposed plates based

on calcium silicate and alumina.

25. Road-system equipment according to any one of the preceding claims,
characterized in that the continuous passages (7) are in the shape of oblong holes
distributed over the main portion of the surface of the upper walls (6) of each cover

3, 4).

26. Road-system equipment according to any one of the preceding claims,

characterized in that each cover (3) has a rectangular shape.

27. Road-system equipment according to any one of the preceding claims,
characterized in that each casing (21) can be replaced by another casing having a
different height from that of the preceding one and fixed detachably under the

corresponding cover while being filled with a heat-insulating refractory material.
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