EP0241116Bl§Desbription This invention concerns a floor structure for use
in buildings or‘in vehicles such as railroad vehicles, buses or ships, or
the-like, in which equipnment is ingmgbpchiggiow the floor, and speci al
precauti ons have 5 to be taken to prevent or restrict the spread of fire
t hrough the floor. In conventional floor structures in buildings, while
heat resispedatipont eri als, for exanple, plaster board or concrete are

usual I'y enployed for fire- reS|stance and heat-resistance in the event of

fire, H‘hos gﬂﬂ rOE e far%serfrehwmevg:hv :omng b yayicee, and

hi gh stgeng‘fiﬁ o %ﬁ‘é&% Bo ettifé i for, Ao At "’5” 5 al

floor str ucthédavdnﬁonﬁll’fWQﬁ rdsh‘n e% { REldanf\RBtbiaRiol SampieiplsinREdNo. 10

Sho 60- 23406énérete \ate cﬁuaihwtplovadsfm fe-iesi mtaad heal-resigtargé irathia edenbof fret thosef t he
wei

RSP Ty A e Ry mt?@t?&%”%% O e

al t hough tbfemﬁﬂoondamdwrm itdeeis bovered withta stoaliptakec can pre- vent ed

even when tr'rteweve f‘@frs?"%'fq- slmmhutfﬁtmelt °F'59f i ¢antbe rpee- f or
escape of ot F%f %% lme gﬁ;ﬁf m‘%ase
wher e aqursumatntweau&ﬁe metatpldt&atlﬂﬁ(kﬁﬁrsu afibdrg/sék OF 1 t
to be att agirddo 9 the doanstructarep !awqamou% $oey toreut avayfiad obthe beat ingy- | ower -

surface anffigEtete or @g"ﬁ;ﬁ diionahee aaqgae sm:f’eff‘ of fhe Gigtal R YRiERIPags toFPDieR s
case, it |'S ABGNoRAM. & fidoPsth SRRyt regrgaa%bbst&fa&umhéraﬁreal al ,
or ti.a@t asthteadtd:anmmaised)eaetkleem thmenitamshetésor otna‘rcmhﬁ pigihg thik atadardini ch

| eads to pFGB‘P wipgly F?Peggé‘\&YeUPWEWé'°HW Wiichjis,eapable rmsangwnMa StArsiard|pad
fi

resul tant e U o ff Qpﬁ, faUE1 19" Ran i MRlhodidt RS Y t he
ASTM Edf% 19asis|or au.rmﬁgscatsmamrga:h ) :;“s %:f ?&?25% ?(g ggﬁbraﬁ%sfm thé tsgjannot
be use®in dnethg srugtyseanditfjematgri aﬁ t1han2perr (1 ntries a

(1151 an T AT e e eobe L S el M Pt
which is cmhbmewg;atls yi ng su a stan an SO o overcom ng the

above pr obl 8hys, the temperatusa ihascto b&Skent l@bwﬂaa stangazd atmstﬁqretﬁmmummrrasvewwbﬁ ied in
ASTM E- 3319“ %Egs%@ P‘bf‘“‘t‘f Wil bergnpprent SF‘ ‘B?JPF*BFH'PQ apfeseriopd gheretinnghd
9sek Rl " 2

Materi al s. fraorssaraastaeanp Srubtird]] 4 sthultirall BfcrdteM 25
perature r mtswe Iayertahewes tire tesibtent éaya ecid b hep! etdea‘mmeﬁlmu tbwanayt han

[err] Frt odln othe evehlc es apter 4
specrfred ﬁraat the condr I ons shou ‘ A -

N r -Ing to
99. Thus, the tenperature has to be | I andard at | east for 15 .
mi nut es,, or SGEMARY QETHEINVEMTIGN 30 (‘ E“as
eg ove cannot satlsfy such

gers to escape, and it

wll be app rent that e technr S, } J:

a requr r enReL mﬁﬁ,&g&%ﬁ' &gﬁ 2 SHEN 'MR%IF Y et upper

| ajkef St r ucCtAdsoRiingao atermwrrﬁ&nnapfm%es Videdl BHIoDT YRk u peF Rydrasi stant |
I ayer, 4§nd$&dlh§mr for proviiing strn?u A lmtmewatldseherwvaglb@a@rpdihb m&e ldyay - '
o o R Rt G e R S S

str UCt ur e er conti Mélaral v’v’mtﬂhsaﬁéim loQé faleadeWaldt) antl ifl that b layer is

crystal | i nerovided chithl ammw w\mﬂmwevamesrand@damed t¢ elppatseeicad thiveghrthe wppbriiaveevent

of 111 e SUNNERChee ool @ el 55/ v bl B 50} Q! ©
provi de a i,émrhe'% 's‘“gwggme e ﬂaﬁmnmm :Pﬁ%sf e detributed buor ail or
resi st ance;hemu mpesable mptarhl wponfeafiraCA hdat induiating eifdmmcura: byothe h}aqun ment '

under the ?Sdf'ate Q'WE"Hf ‘g&e "’M‘V Thei leyer layes ey Pg‘?%;:g;z;

oo S8ru &%r&ra"rt%mm I E
structural ﬂﬁtemﬂmyﬁxrmme nd omymreomsmeamha strectr@er sur ace e m ddl e
| ay- 45 er, and a layer of heat insulating material di sposed betvveen t he
| ower | ayeBREﬁ@ESWPT@MOF&E&;@MPAH‘&ING DRAWINGS| e | ayer and the |ower |ayer
bei ng n®de o ar dant. characterized in that, sai d upper
oy er copua il R et ik v o b e b sty v SR e

wat er, andinthat sar mddle layer is provided with a plurality of

t t d Himent gffihig ipyentig |
AR RRC Ml P s g Wﬁ%ﬂﬁé R R ot L on | e

thermal | y deconposable material nmay be distributed over all or onIy a por-
tion of the upper layer so that tenperature rise can be suppressed due to
the steamrel eased fromthe thernmally deconposabl e material upon heating. A
heat insulating effect can be obtained By the heat insu- lating materi al ;
between the mddle layer and the | ower |ayer. The |ower |ayer may be
adapted to be 55 clanped to a nDuntrng portion formng part of the m ddl
_ - . he niddl e Iayer_.Preferany,

a

'| n the connectron ~r°renber and opens ento the -out si de of the roor structure

AN o NN NN FNTT"1 NRA | SN g g AR NN R A~ AR N7 17N SIS AYVAN R 17N 7~ 7\ A I Y L Y .



Figire 1 is'a schematic view of a floor structure according to one

enbodi nent: of this invention; 65 Figure 2 is a cross-sectional view of
one, exanpl e .for a sheet used in the fERMMAISKIBBIture; 2 EP 0 241 116 B1

Figure 3 is a cross-sectional view on a |arger scale of part of the floor

structure of Fig. 1, illustrating the nounting relationship between the

fl oor struct uFguardds & kesd-seviernal gbvabrea larget sthls of pavten thie debr sﬁlcgmrceFrg 1, Slusralh 0SS

t | B P‘tﬁ'ﬁ'“gde'%‘ Rehip theflogr pteygture ang
i T e voai st np P Aok o gom O I 6 & BoariEn o 1o SRS e 7 . g faiotance

il lustrats ng ﬁgeresr 64 aiid msbremdmetbweem 'ﬁllbsh'a{fnu rﬂﬁbaﬁﬁtroaﬂﬁb befides pecmma ahd weed
for the fi resneemrsﬁmferttl%fm resigtangeltest; 6 i s agqr aph for the cur
illustrati ng Péf‘?ﬁét"&et Yystzatign fre fen pqrﬂyre VerRys fime |f°<§t"1ed’ﬁ"°3?" #*he

out si de t enpeiry rHé ¢a 7 Iagm@&e Zmanzthya.eds ifSstrating 18 pBitRAA S MWhiéh YenPEWBiture is mea-
I 1l ustratip ngswddeanposr tions at which tenperature is nea- 10-sured;

and
Figure 8 is % a@fm tﬁ'a%h £83 GHeve uptpg: the oo temRratyre SEsus g ustating, the '9@?35“1]5
time illustrating ng npera- ture variation in the chanber. DETAI LED
DESCRI PTI ON EEI'AWEE UERI'ﬂDmeIBERHENTIONng now to F| g. 1, the floor

structurdsij II rated t e seg | a er 1 V\hr a east

e R 'i kS8 g

a hydroxi de mate:et ﬁm%mmmlyabm sarhe 1oE‘reI eyéré“ureﬁteemse

wat er. The ufno ewrfgrtsnrf the ehauvberta ers hqatedémm rﬂ@sﬁ’@hd ﬂf61 mwatmlﬁamabwthp e

chanmper #Ad, B r '%‘G‘Q‘ge §5<?" BROFRiRS af team sq 35do ahspr hegt.dhazebi o g
2

by ther mal FORF TSI b earyarad m£d@'&¥ AR Jothrlant haedaaéaar as metal
evapor at es afr bipediny €0ctas! Strengmbte mrebﬂobreatrqturé siigs B a Safptp LBRBiIret repreventing

o e Fa E’? 1 Wﬂ?ﬁfﬁ?ﬁ 4X G e T R

i mparting stadmatzddral strength to the floor structure and serves as a sa e y

structure f or E&?tpr' adm vaﬁ Yﬂ'?'? Qﬂ@ firn "E"st';‘qt
passengerg/ of " the © @;d ioﬂﬁg
Spaces ln t here bﬁy.aros heraa u 'heaa&emsu aérnavg lnfiddi adye mrrawrded
Al so, pr ojersr 3deatiaghad drrecﬂmo the mmmﬁrsz lzyowgtmng mrﬁon rectlhqamwa_rdly fnemythe

st rengt h CO@Lﬂ%@%ﬁﬁﬂﬁtsm ¥ i"ﬁ%ﬁg% 'ﬁ' d‘t"‘ugﬁfag%'r‘?fﬂi?jrs@‘

furt her G@NDT I Fafering ndwielg. f‘ etﬁaft% na@menérsrredén&ls@%et he
fl dor struct urdereancsbodomamtlé rsex o amil13 ms;fecuveiy Sieee subvayer 1 algfines Stop sure@mposed
of la flane r&ysp a‘h‘? pr @E‘YF‘ e°f H‘Lﬂ" g@rmrlar ralh @IP&E&" s@Ff °€a’H‘ WSh
i mpr oved andgﬂtﬂﬁ;‘ o of i%é Q@ &%’r nst

firge by ddospmrr& ea dtdﬂ'rSéﬁ d.{sb Mtght, NRé reﬁdam} vmms X éD!i'tﬁ&tu a«yraroatae and
thel mi ddl e | atpame a@ therdhnausuwerreat fayxelre sBeet t0 mtmmu lagér 2 dheteby suppressingtherpudedll e

| ayer 2 by rfﬂﬂtf? R B R0 e rrtr@a.géxhrdfomigﬁg%&ru b2y er
d | nt egreto .are?mdsmsg o (CAILY 1o itabl fﬁ gl
o e = K ats;e;?%&%%fié g e o eraTeipy o QY f
reference nume

sheet 10 |n P ﬁ ﬁﬂoﬂ% usepia Tepsie fn! ‘% apn "?98"2‘8 WP ety oer
surface mearg bom&m bra yRifSshdst 10 n'a"‘?"ﬁh« ol BEDE Gk iresRialte t6Stide ace
subul ayer5011sct@édlmreaaswwsurface of la W Rref erably made of
rubrber or simlar material having a higl .
|on;r ng function. Mddle sub-layer 12 i sf~qa eided rubber nmateri al
havi ng a | ow heat conductivity. Bottom ade of rubber or
simlar nfterial containing a hydroxide whi ch con- 40 tains
wat er of crystallization) so that, upon ‘evaporates fromthe
structure to produce steam and thereby a A
the-m ddl e | ayer 2 thereby suppressing the 5 Tenperature rise
therein. & the ther mal | y deconposable material, an inorganic material eg a
hydr oxi de such as al um ni um hy- droxide [err] or magnesi um hydroxide [err]
Is suitable, or a hydrated salt, eg [err] or 45 [err] The m ddl e sub-I| ayer
12 is pregfrabl y made of a material having, for exanple, a heat
conductivity of lower than 0.35 Kcal/m h.deg.. Ingredients usable therefor

i ncludes granul ar cork, wood dust, glass, cer- mmic mnicroballoons, fiber
dust and cotton dust. The I ngr edi ents for the sub-|ayers of the sheet 10 in
the?. exarrpl e used for the fire resistance test de- 50 scribed |l ater are as




- . . ) .
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5;0 241 116 . B1 2. A roor structure accordr ng to claim1, characterized in-
that sai d thermally deconposabl e material in- cludes a hydroxide. 3. A
fEoor structure according.to clai mepo@dant&Berized in that said upper

Iayer S corrposed of a sur- face sub-layer (11) having a high abrasion
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