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BACKGROUND OF THE INVENTION 5 10 Field of the Invention The presen
invention relates to a refractory ceiling structure in various kinds of
buil dings. More to particularly, the present invention rel at esmmmmmmlmwullmml
i nprovenent of a refractory ceiling structure in which it caus

the roomnot to spread to the roof space and/or it causes a fire iI#feddse
roof -space not to spread to indoors. Description of the Prior Art

Conventional ly, a refraREFRACTORVWCHEILINGSTRUGBURE ed in Fi '
known as a general refractory ceiling structure. In FIG 7, 1 |s” “ WHWM
steel frame beam provided at a rear side of a 15 20 floor-slab o o
stories, 2 is a cranp i i ension bolt” *h
is screwed down fromch’s@%ﬂW?ﬂgm@Wb@@ el frame cradling
recei ver Fiekpef¢gre InvkhAtione suspension bolt, 5 is a channel-type steel

frame_cradling which is fixed to the cradling receiver by clips and so
forthd 6 is anTheopgesent ieveniionr yelates donadeefoactosyr eeiliongy sprurduee iboar d,
calciumsilicate.plat n o for with 2 |ayers ich.is fixed to the
cradl | ng B S8 &BARLHT, BHRen ] Nphh P FerEiiadiv, The hesdenh B sh ok

i nsul ati pgl{Rsefd aln TRARFoYerd MK 0P nefEARSRY V&‘i‘lingngtr‘-i&tﬁﬁ’é tin RAERiAt
rear surface side of the inorganic refractory board. In order to carry out
t he aboveadeesra fird indfhrearaamynatetd spread tadherwmof2p age and/oxutgansemm bol t
3 is hun .fr.ontthe st eel -frang beamql: of. the roof-space, subsequently,

gr oundwor e e rpoissRace Rat 1¢ SEFeAd £008800KSf the cradling recei ver 4,

the ¢coadlpérin@od ocFeheP4ibr A NMade construction, before, covering on the
cradling 5 with the inorganic fibriform bl anket shaped heat insul ating

material 7, folConeentipngbyeairefradtiery peiligegnstructhrediustrabedin FG.§ tshe
under si gie of the cradli 2&55 | n thglﬁabo¥e- escribed refractory ceiling
struct ur ,nqvgln&sd%'gepsr%l Fa‘ftﬁg_}'tﬂe Rgts EREYES- heat insulating material 7
on the groundwgnkpT@de, ¢GRSHItple St eliftdmle e £t dvided @tCh *BAY 4idd df tahe
cradling 5, it is necessary 1 1 9 FF B 2003 toinsure the roof space

suf fi ci edldoy-sliableofathevoppiengstopicse 2is ttherampeingtatiedson udbiei beam, t3 is ag

diffigult work to ver.the. bl anket, shaped he i nsul atin terigl, ?

Wi thoht GRIDEASIH ORI S iRTe L AGBRE ogh ghe ST AP Eh8 SRAABE RS 5
the cradlggasl FaaRbVEadling hecsivereiisipended with abé SAsp&idion Bt Beis a n
order to enhance the heat insulating property, when the bl anket shaped heat

i nsul at i v ampedrtyne steel fiarre cagdlingswhinkeis Saeflrtontheheradlieg receivenbyt he
roundwor k. to _cqver ,. t,he rk is. consideraply. diffticukt. 10 RY, OF THE

DN odtiplsoafR S 1ot An6 ah SrOtBRRC TR ALY, BofEiunale 3 SEREHIP { ho

convent i glaktdrebbaed Ocalchigm! silitaterplaitr £ndeecforiBdwatlo\2elaydrs) swii@hnis

obj ect of the present invention to provide a refractory ceiling structure
in wAPch fixadhdagthe cradlingpay jssrewsy iandi e is @ depreganis: {ibrifprm; hlankgface

is suit t i .onlyy,.the m.ninym cef i nst tq t he
cradli ng,sﬁaﬁ)éngﬁe%tg%ns&}%‘f/ﬁ%aﬁ@tﬁf@ %$H§o° rrggko‘&’g&h&qflgﬁ&gor& ;ﬁ%léicg(ptf ﬁlgtrh et o,
but it igplaeédagaeasdyfdi@ sidecfdibd inutrghni®Oréfraotcigvissardie bl anket shaped
heat insulating material on the cradling. In_order to achieve the above

menti oned obj edd,ondes tgicarrynput ifhe b oyeddrseribedzafractiory cetling struddnrect ory
e ' A : f o (
body 1o e 4o RoR. 85F Busld bt e BodlChBlnd bloghl rTh A spate ™ 1

forned bwubzeqgently, Eroindwoik athe Nght atédlFrapietomposad dfithergadling
refractory boards superinposed at both sides of the inorganic fibriform
heat insudlegeiviey dAattbre gradling pnandanpcforshr are smadey comstrystion, t hefozgede of

roof spa LS. f plaster. bo s [, eal | tyq i I t
Coacer o iovesilEas ok daRfbels $8h dhe BUFASTC ABEFB plabAR BB ROR
heat i nsyhahlatingah&tdrdd]l PNfollewdbytdceBwih BheqautrsRelic rifpdctak$ board 6
Furthernore, also it is suitable that the inorganic refractory board 30

const i t uttoridre waden sidecef Bre eradling|5.ng i s either two | ayers of the plaster
boar gﬁ or two lI%yﬁlresa%vé-ﬁgs&!igg&errefxl')aoc%(r)gy %Qﬁiﬁgh %tfuacltﬁlrg,”fns 'o{'aecraﬁoechlrgl e 2
the blanket shaped heat insulating material 7 on the groundwork made

construction with the cradling receiver 4 and the cradling 5, it is necessary



1 9 FE Q 2003 BRI EF DESCRI PTI ON OF THE DRAW NGS The above and ot{1§r
objects and features of the invention will appear nmore fully here &F B 40
froma consideration of the follow ng description taken in connection with
t he acconpanying drawi ng wherein 5 one exanple is illustrated by way of
exanple, in which; FIG 1 is a sectional view of a refractory ceiling
structure illustrating one enbodi nent of the present invention; FIG 2 is a
perspective view illustrating one enbodi nent of an inorganic fibriform heat
i nsul at i ng imsuee i thle; rddf-§p 48e Sufficianslycwiidaals wiorkimg splaeer &f thettomg of
ceiling structure according to an enbodi nent of the present invention,

whi ch isCeBABYHIRTed for the sake of refractory test; FIG 4 is a sectional
view of the co t] . f 0. L tr u [ i £ tuted
as a conpari sogyggaérrpoqlgﬁ(iﬁ@f @&% £r(ye1g ?g{# ot:a)g/ qlgnt%eggt gﬁﬂ)@ |tsﬁésq§§?:’§]l onal
vi ew of thatexdal Fnivithvalt &P roac the \eroandwigksitle tsevere Wough swclcassthe ut ed
as a conparison exapple 2 _of the refractory test; FIG 6 is a graph

i 11 us®racraghag, ésdﬂ% eradlppe  xgceivedy thessuspemsion ol 37apd go forth.

perspecti i 0 e C ' L, ref. g NN | LED
bEscR pritc e FpEb et At aRte BRE e 1hAELANLE BR0b bR, MHUFIKE Bladiel”

i nvent i ozhapleld heat beswasinig bestdrial?? withallayet his igsertedcfrond the aaid@nyi ng
drawi ngs. (A preferred enbodinent, as illustrated in FIG _1, is that a

r ef r act orjde ef tha greundwakytorcovar she worknst eansiderably diffignitng 5 provi ded
in the roof space as a groundwork, is constituted by an inorganic fibriform
heat insulating material 7, plaster boards 9a, 9b superinposed at the both

si de3030 of the inorgani c SUMMARYWOEAHERNVRINTIOMterial 7, and a
cal'ciumsilicate plate 8 superinposed on the plaster board 9b at the front
side of the ceilhamgresarpimyeniien i3 achieyepg o pvermmmerihecppohlentof e t he

e i g BERhbERA refratfoly LML G L berth ERANGVE, | By iS HAiiEhiet e "
whi ch ar efshe peésend inveintidn b @rovidé a Hfractbriyocdiling 2truttufe &n stlerh

franme bea 2 1is.a cranp, 3 is a 5 suspension bolt, 3a is a hanger, 4 is a
cradl i ng qribméh;at, isguperiar éh_'\ff{taﬁa fgr FefractiaHhe 300k a¢i T dpfexist
e”boi'sne%ly%ﬂ% ﬂl?xflfxﬁﬁ;nogffagee %11 Hgam'gnc&l%q}(u&ion of the cradling, it can not

only make wide of corresponding indoor space thereto, but it is not

necessary to make difficult work to cover the blanket shaped heat
insulating material on the cradling.
In order to achieve the above mentioned object, the gist of the
20 present invention is that a refractory ceiling structure adopts a constitution
in which a refractory ceiling main body is installed to a cradling and the
refractory ceiling main body is formed by inorganic fibriform heat
insulating materials and inorganic refractory boards superimposed at both
sides of the inorganic fibriform heat insulating materials and inorganic
25 refractory boards at the side of roof space is made of plaster boards.
Further, also it is suitable that spacers for adjusting thickness are
provided in the inorganic fibriform heat insulating material on its position
with required intervals.
Furthermore, also it is suitable that the inorganic refractory board
30 constituting the surface of the ceiling is either two layers of the plaster

boards or two layers of the plaster board and the calcium silicate plate.



installed on the above-described cradling 5 is constituted by the igﬁﬁg@mkc
fibriformheat insulating material 7 (hereinafter referred to as Hb -
i'nsulating material), the plaster boards 9a and 9b superinposed at the both
sides of the heat insulating material 7 and the calciumsilicate plate 8
whi ch is superinposed on the plaster board 9b at the front side of the
ceiling. Further, in the inorganic fibriformheat insulating material 7,
for 15 the sake of an_object described |ater, a wooden rod with a degree of

a dianeter of 10 nm t BRIEFPESCRIRTION OF FHE DRAWENGS forth which is
t int I d 10 with thi gk fot heat |. | i
Chterial bs or ahe cARRRS AEFEnar pbidcle "o ftERSe et e BRGRNGPR palk o
to const rgifedanbed I ACHIP! he@Bind MEr Mhiotn badY¥oAsRTEraliddCo £ | BUowifgt Ne

first place, the plaster board 9a is nade to screw to the cradling 5,
fol | oned desciipgieni takemhén heantnéatian avithgthmtascomlp ahyinghdrawingwhérdia

assi t hrough a.pl.an sher,., Subseqpently,, the gei]Jing surface is
Eonstgguj{(@}f F_ag’é’&g lﬁlﬁrﬁ\r%/ﬁ’éefqegsb¥&%chgﬁ?‘?@@%’s{’bﬁﬁ}lﬁg; plgasfter board 9b and
the cal ci um silpgat e1pigt g &eatidd QURT oFf de péfra%rlyeaéeihaguls%}ﬁ re

material. 25 In the exanple illustrated, the plaster board and the cal cium
si li cat e iblomtdating dmwes eaiostinment olbthepresandrinvieadiah;9b of the | ower side.

However, it is itapl.e to empl oy.only the,inorganic refractory board such
as the cal ci umSifi catd P B?’ér?,i)eﬁ?flv(?nl"éeffl 'tl‘gtrag%)%’r s et[ﬁéo‘?’ilﬁ%meﬁfeﬁfl f or
the aboveng¥aaRiEfibkifotMehakpyesRtig hoskeprgeution, if the plaster board

9b is made to 30 screw fromthe |ower side of the heat insulating naterial
7, an@ if the HEHE. ihsid i secthenal iviewi ofhihd irafrasteryiecpibog, strugtsire

ible t to fast as it kS, b i Vi j.rcul ar. hol | t
bosi t 1 on OZRHIAP A ERARRHiRTeRt ot Fae pregehl infedtiod. shichets gehstten
cal ci um sfolitgat sale af pafraets8stuyidi ng to thickness of the head of the screw

beforehand. Here, in a case where the heat insulating naterial 7 is soft,
t hi ckness of tHelGiedt is nausentionplhwiewi of the ecenyeatienahsefractprnstedlinigoar d

Fowover . Begrtesr RE oA iha B AFuBhrBR SR RS PR

i's nqts degeggased by enploying the heat insulating material 7 with the
spacer 10 crammed. According to this disposition, it is_possible to keep
the heat 10 i nskdGt itndsnait 88qtienad vhewealithedcomyentiengl nefractore ¢nilisiger
board 9b gan.be nqgﬁ- 0; t ] 0l i L u di rence in
| evel . | ts(‘tinslcgs{llfi‘et’a 1ecth[ bsogée?éejtrq%l@%ed g% 3 (%Igi)eaﬁggf%%%E%gc%frﬁieo%&&\ﬁlc ehYis
made to efplsef into the heat insulating material 7, to the sanme pitch as a
screwpitch of the plaster board 9b superinpgsed on the heat insul ating
material 7. 15 ¥FirtRdp 2 g%'aléhé{li‘ét’fﬁtl{‘ﬁél %ﬁgp?i‘cgeé‘eg@@ﬁtgg’ &€sta amdanet er
of 1@t 0 20 MpeYe u i Spbnd | terd .2 1S no
"nf i a8hce. on tHe Gedasl anPopTeHRE VEkw O YR, BRYBRLEHE Sk Aitor i’
const i t utdtenctdrd.he refractory ceiling structure, it becones possible to
carry out the execution if there is 20 only space for conbining the
cradling in the roof space. As a result, it is possible to narrow down the
roof space Cﬁmﬁqﬂ@j DESCRPION oF THE PREFEREED RMBOMFINRNThe heat
insulating material on the cradling is omtted. Further, the Indoor space
becones broad vilimbodiorergspofidihey present imyanéiosf wilk nowfbepdeseribed in
i.fh.its Parrowed s(?ace. 25 1 n,the. above-described pl aster board

connecti on W,
cons(t%if‘t ut ‘?ﬂj“i Fath Seferense o oriRR ey g 1fA%ingfneral Iy the pl aster board

i s capabl e of eﬁ?r@ﬁﬁ@d%ﬁ%d%eh‘ﬁ?aé@ﬂﬁ@ﬁratw%‘ﬁ(}- 1he st ?%]fr%%ﬁgg s

w th thickness re than 9.5 nmm and the specific gravity nore than

enpl oyed. cethagt miackesty Andvhivh spaesthilledgtamai anpdding hepyrivade érinbider doofs
made to change in accordance,30.with rgcfrt%&tﬁry tinme that. igrﬁ@uir d. It

i s pref erfR&fe &Sefpl&y Fas 1 rCUSEREER L BY T AP RRQEEa TS BbrHRsmy Beatm i n

refract ory, ofi2 0Rg BOYEriadNd $1B8tdY BeAALs DRADH sMpdtikposkaesstHOpEtH bR 12- 5
mmin refractory two hours. 5 19 F E B 2003

30 of the inorganic fibriform heat insulating material 7, and a calcium silicate
plate 8 superimposed on the plaster board 9b at the front side of the ceiling.

[Embodiment]



If the thickness is thin, the refractory time that is required can rgof_é)ﬁ]s
kept) As the inorganic fibriform blanket heat insulating materi al } E g
possi ble to enploy the heat insulating material such as rock wool, gl ass
wool and so forth and bl anket shape, felt shape, board shape and so forth 5
respectively. However, in order to inprove construction property with
performance of two hours of refractory, a nmethod with density of 100 to 200
kg/ m8 and thi ckness of degree of 20 to 40 nmis preferred. In addition
thereto, in thé®mbewhaolae tbelithebresdrmtr invemtiomgvidk bedllustatedan BlGire
occurs indoor, side  sjince the plaster board 93 .is 10 _covered with upper
side (sideand Iflkgfz’-spﬁwh% thﬁ@%&ﬁlg%ar%@aﬁl@?iﬁm#mnt?,Wléwilp%rredﬁieon of
wat er of | hi i o} R rd s .S ssed by the heat

i nsul at i r?%wn%%igrtlh’aal%qgﬂl@o'r’fltokg% ﬁ}@aggérl,g{qlpg?égpegssaé [ HI e (%'oidesi gn

i nprovenent of IneFI@ctioty FHEES o1 maica. stéedfrahe bedonr2 Ssde codmphe3 igad
insulating material 7 is covered by 15 the_plaster, board,9b, _even_though
sone @i f FSMsPRBEON holtedalis 4 hanger ¢ 1t a seadling raceiver, 44 1§ 3 clipandSré 4 han
one Iayercrggﬁ % is covered at the |ower side of this plaster board 9b, the
difference n T"ével of the joint section is solved. Evaporation of water of
crystal li zati olnoththprédeitt embtinteny; i t1gs refractese’ velingn npaiepdiddy & the

board. Therefore, in a case where a nore 20 one |layer board is covered at
under si dastalledonpthe pboverlaserihed rradlipg balsconstntedaby t%-leawrsapsc
covered . b e I vl b 1:S1POS S r al L i he
pl ast er g?)baltrlgﬁéﬁ. gégF ﬁ%ﬁa?&oﬁa&?%? %aZt @%eggr grq ng'ég%&?é lrtré)rggi%?%ved.

|t i g0suiihshlatihpahatdieabbele pliasteritoeddelRsasd dpsipedmpasedat the both
fundanmental ly the sanme nethaod as that of the plaster board 9a. Tgﬁ cal ci um
B

sili (r:]at ef%ﬂ&% ofgthe haatr spyulating matppak lﬂe apdathe  caleipmapsiticate silgpord i ng
wei ght ofe i Q% ass&éﬁ rigﬁxﬁ{ggdgg%}"gfi‘é p?%lgtc Bb&rd dp aqeﬁﬁnﬁgﬁf)%f)r&&@eof' ﬁlgé)or

side. It 1s préefer e ness 1s nore nmint case
of refraddediggone hour, or a plate thickness is nore 30 than 8 mmin the
case of refractory two hours, as a standard) and that specific gravity is
more than O.8. Hu#thes, in\fheninorganie i@lfmralae@blm@ﬂ@&w &@tea@o’/'i for g

PoSSHBl @ 4 Gaice1of o FpLAORR. 6908 okl %0 88643RS if b HELG

refractory perfornmance nhanced | t “evaporation o

crystal | idiameteraf 100mmltas2®Emimoar sn UeryHe supir piseor by foxth whath is cut
insulating material 7. Furthernore, when it js_.intended to cope with, also a
fire fronfthea xolpmm shaped spager dfspith e thirkness; pf thadkeatrangylating

mat eri al g i . . LR 0 suppress
def or mat ilgfﬁt%l{‘ig% E%egé%%(gbﬂa{-g?{é&a? tgr ?%ﬂ%%?c}%ggeﬁl%i ng structure
accordi ng to tHa erdsmdionbrstallf ta bengtrasebhe irefiertonn ceilling maindsbdyn ARG 3

and e conventj.onal. refractory ceiling structure _illustrated in FJ 4 and
FI G Eg art@€ 1n§ Pethe SEBYW:“ESP%aﬁt‘T’Te ﬁﬂ‘f@\alé ’PéleaPBt%rﬁth% he

dependi n 4 i L . i : . . i own
P A iiE Yol BY FasAohifig hath NGS5l MARerial Hi7JicR% bérely OV
st eel nmadehdegrassing theowghdl planeSwakshee dSnbrequently, tiie &€limp surfacelish, 25
mmin height,. and Q.5 in thickness 15 is ipserted with, 30 i ifch,
T honr 0 RSEHOTed An.sh haARIRS a8 ds e utrasien thalesteh hered 0R fd of
25 Mmin i Vel i i i r
boards oA neseResifitdie phacetd HE ch 19688 side pPLRE WEATInAEIMBRE PAGHAT

pl at 858 din therexamplhiitlusésated, the las8tdr beamslipadi theosaddivwm silicatd heard

b d 9b at th { de. 20 COVRARI LE B(FI 4 t hod, .
Chat t he Beati YRS BF e ofBRUOTMRERoL Lhe TQRPF G306 | HONR S S
pi L ch. WAL B BinlBh Gl el bl 3bcloflf bIaFMshEh 'Y KERBIiGnD =

t
0.95) are covered at ‘the | ower si the cradling 5, and a felt shaped
rock woolsilieate phstg, ariomdy pda steraddoar dvmotiee tikeeersiept fos thé above 2xammplien

t hi ckness, and 105 kg/n? ipn density is covered on,the c¢radli . D.
ﬁx :E:’he %bove-«fescn ed gxecut(l:on, 1rf t%e plasI%er %oard Sﬁ?ls made to
30 screw from the lower side of the heat insulating material 7, and if the heat
insulating material is hard in some degrees, it is possible to screw to fasten

as it is by giving a circular hollow to a position of screw fastening of the



COVPARI SON EXAMPLE C (FIG 5) A nethod is that the cradling 5 of theJapgve
enbodi nent is inserted with 305 mmin pitch, two |ayers of plaster boards
9a and 9b of 12.5 mmin thickness ( ,0 = 0.7) are covered at the |ower side
of the cradling 5, further, 30 calciumsilicate plates 8 of 9 nmin
thickness ( ,0 = 0.85) is covered at the | ower side thereof, and a felt
shaped rock wool heat insulating material 7 whose dinension is of 100 mmin
t hi ckness, and 105 kg/n2 in density is 7 1 9FFfi 2003 covered on the
cradl i ngppaste BdrdllorRealeiamOkilihiteRsTatay tofdesp@diding to thickness of the
Struct ureSur faceThi cknessFl anewei ght (mm) scr eeni ngk

/ n2) r opeheedtaddiheestressbefutehpadi son28118Cexanpl e BConpari son36134X (at

(120 hutes) . MmN dhett HRFES GREahat LRAVIAITE SIGEET A, b Tott ©
102Maxi R kHRQOFNIROR e 28 PSR %Zé)lfé%faaefsaa@cx%%hfaasrm B18:t¢r (Rfard14

m nut es) Decision reference 1n the Tabl e Heat screening property : average
surfdce Obnizemudde ¢o<scké® Cromithie lawver anperoft threehedt insukittog matéxiab
tenperatuyre < 180 C,+ initjal tenperaiure Fl armpe.scyeeping property :,

rovt oo BOYE. g SerGTbokabetpiie thicknesa . Wiy Reat PhguASeEE matesidl,
Deci si on;« e r geni r ts eni rppRerty
are sati 5 iﬂe th egéz%f%m ﬁ’gt Iggﬁ),&g S ov?nill)éi %latg Flelblggg{l/tgﬂ?e ra%’? {)a?yat g,gttlprtg?ult
(Tabl e 1spacex h® cyaaphedf FIG 6), at the first place, the enbodinent Ais
conpared with the conparison.ex | e, B. Even,though, { hi ckness of the
ceiling is dec 5B ﬁonttglﬁa&’ggﬁﬁ’cfé‘?n’t Hg é%n%o%dbiejdc @%ﬁeg’nttfh% tngad
ascejp ai : : [ re
Supell or Raleie wldichial hifh eGufhet U RHRR RN g plafRl HORUON tald
scr eeni nhepmader toy pun uhatrdfer prhborsechiont withhntea diffesense ihdevehsalt ishy

sharp evaporation of the water, crystal]lization of the .p] aster ,oboard at the
side of ﬁgﬁaﬁ’é%tt!on terpiecan é%@]‘é’@\ie‘gjs@c? %a?ﬂ_elpoé‘%lgilvﬁﬁaﬁéatto enter
i nsul at i E‘HM@%Q% in!@&tﬂ?%gn&fefr?ﬂtz%oﬂfe i%ﬁﬁ%'ﬂlgcﬁ 691 ddiew-BRlchyTape can

be found. respect to conparison exanplé C, preservation property
of the pplsiter HuzanddOhlisspppeap ssexhos dthebyediciaasulgtinghmaitetial dal ci um

silicate plate_gexisting at.the,under surface,thereof can ngt w.thsta
vel ol of "t o FOURGEY pidenst Hie Sparehin poleBsstea danrISrer I 1ot e
cal ci um gyl Gt Ml&ish 2Re r%;‘ﬁt@ﬁié Y ShfarimhBfe R AREEAL RABEE 1809 fFld&fteat

the time of 114 m nutes, a rock wool heat iInsulating material is

heat ed dionecthtd gocashem of lacfité.ame is | eaked fromthe joint section caused by
contraction, as a result, rear surfagce t erature incre shagply. 15 In
the structure ?ﬁp&r&gx}g é&c&ﬁﬁi ﬁ%_of'ﬁ' er'?é‘f“ﬁﬁ‘* é%?f‘s?ﬁ%’r?ﬂ dﬁs ﬁﬁe%ﬁéﬁ%&y
board Is ce{ifng d¥Phetuded it BRcomleS gbshlle! fRELr R 80 thel sxdcAtidt BltHdrel f2€
under side of the plaster board 9b by the scréws, accordingly, even though
t he 0 esenhtspanepigmm@mlyimngtﬂh@ etading ibddvedreif shacgppeds o, résllt, Yfisa
ceiling si dei(bﬁ %anel doea nottoccur due to the c Ilci um sili cattle @]If te, 8.
Furt her , PRFFible 39 LRSS 2o Wanthe r?#esl?/ﬁa"tee?or%ﬁl ST 28PPORIGH n ﬁf:g]stt er
board 9byskerort BOHSInEehe' REKL \ﬂﬁ&lllaliﬁﬁ% Th Bt Al bﬁgtHE_iEf’ddl@xh% Asidiitted.
contracted in sone degree caused by heating, a flame is_not Teaked due to

t he pl astFarrthenrthegia dsioxcypdicerbechm dsdaoadhwhiike ¢argesponding) torthe spacesof; i se
of a reart surface ter.rgeraturﬁ i S st%gﬂressed due to the water

crystall i?ﬁﬁoﬁ SBRCE AR CPASEEP B U L1 2 2EVAS WA Er i bed specifically
abovgs accordi pg tRet AFowd-de8AibbAVETHItER bodWQl r@aktitieRR itheswefrabforgXi st
only the m ni mum space for naki ng construction of the cradling in

conpar i sepilimg strweturengeneiahaltheaflnaterobgaxkbis capakler ofcempdoyimigugoods can

t onl i de_of i ng,ind thereto, but it.i t
o teonn, g e M AR « RANEVRE (R B1adl08 Boath SEet, Ml ckbos bt thed, 99
insul at i RgmTBLE ithle :lﬂfbéifi@ %‘1{?3?*9 AfbreSHEdn a).esfirsa&xhgwyé‘@i I The thiskicédy €

can be obtained easily. Fur since the gl_aster oard is covered on the
si de of tamel tlowspegificegravityhef theoplaster board is made to change in accordance

30 with refractory time that is required. It is preferred to employ the plaster

board with thickness more than 9.5 mm in refractory of one hour, and the

plaster board with thickness more than 12.5 mm in refractory two hours.



1 9 FF L3 2003 fibriformheat insulating material, evaporation of tgﬁP 2003
water crystallization of the plaster board is suppressed The refract @%,
property is inmproved in spite of the same weight. The present invention is
not limted to the above described 5 enbodi ments, and various vari ations
and nodifications may be possible without departing fromthe scope of the
present invention. 10 19 FFBZ203 WAT IS CLAIMED IS: 1. Arefractory
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<k<<<<< When the indoor side of the heat insulating material 7 is covered by
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xA2D side of this plaster board 9b, the d1fference in level of the Jomt section is
solved. Evaporation of water of crystallization of the plaster board brings
no preservation property of the board. Therefore, in a case where a more
20 one layer board is covered at under side of the plaster board 9b, if the
calcium silicate plate 8 is covered as the above embodiment, it is possible to
prevent falling of the plaster board 9b. For that reason, refractory
performance is more improved.
It is suitable that the above-described plaster board 9b is
25 fundamentally the same method as that of the plaster board 9a.

The calcium silicate plate 8 is appropriate in that the plate is
capable of supporting weight of the plaster board 9b when the plate 8 is
heated from the indoor side. It is preferable that a plate thickness is more
than 6 mm in the case of refractory one hour, or a plate thickness is more

30 than 8 mm in the case of refractory two hours as a standard, and that
specific gravity is more than 0.8.

Further, when the plaster board 9b is covered, also it is possible to
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roof space, it is desirable to use thlckness of steel matenal of the cradling 5
more than 0.8 mm in order to suppress deformation of the cradling.

Here, the refractory ceiling structure according to the embodiment of
the present invention illustrated in FIG. 3 and the conventional refractory
ceiling structure illustrated in FIG. 4 and FIG. 5 are taken to be test
samples. A result of a refractory test depending on indoor side heating on
the basis of BS 476 : PART 22 is shown in a graph of FIG. 6 and table 1.

EMBODIMENT A (FIG. 3)

A method is that a steel made channel type cradling 5 whose
dimension is of 50 mm in width, 25 mm in height, and 0.5 mm in thickness
is inserted with 305 mm in pitch, a board shaped rock wool heat insulating
material 7 whose dimension is of 25 mm in thickness, and 150 kg/m? in
density intervenes between plaster boards 9a, 9b of 12.5 mm in thickness
(p=0.7), and a calcium silicate plate 8 of 9 mm in thickness (o = 0.85) is
superimposed on the plaster board 9b at the lower side.

COMPARISON EXAMPLE B(FIG. 4)

A method is that the cradling 5 of the above embodiment is inserted
with 305 mm in pitch, two layers of calcium silicate plates 8 of 9 mm in
thickness (o = 0.95) are covered at the lower side of the cradling 5, and a
felt shaped rock wool heat insulating material 7 whose dimension is of 100
mm in thickness, and 105 kg/m® in density is covered on the cradling 5.

COMPARISON EXAMPLE C (FIG. 5)

A method is that the cradling 5 of the above embodiment is inserted
with 305 mm in pitch, two layers of plaster boards 9a and 9b of 12.5 mm in
thickness (o = 0.7) are covered at the lower side of the cradling 5, further,
calcium silicate plates 8 of 9 mm in thickness (o = 0.85) is covered at the
lower side thereof, and a felt shaped rock wool heat insulating material 7

whose dimension is of 100 mm in thickness, and 105 kg/m? in density is
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Embodiment 59 O
A
Comparison |28 118 O
example B
Comparison |36 134 X (at 114
example C minutes)
(continued)
5
(continued)
Average surface temperature (120 minutes), maximum one (°C) | Decisio
Heat screening property n
Average 102 Maximum 116 O
O
Average 239 Maximum 270 X
X
Average 205 Maximum 610 X
X  (at 114 minutes)
Decision reference in the Table
Heat screening property : average surface temperature < 140 °C +
initial temperature
10 : maximum surface temperature < 180 °C +
initial temperature
Flame screening property : a crevice capable of being passed by a
flame during heating does not occur
Decision : the heat screening property and the flame
15 screening property are satisfied at 120

minutes

As shown in the above refractory test result (Table 1 and the graph
of FIG. 6), at the first place, the embodiment A is compared with the

comparison example B. Even though thickness of the ceiling is decreased

20 into half under the same surface weight,

it is ascertained that the



10-u 10-u 10-uy>s10% u& ()-1-J. /01M20o3wWU3~\ : 19 FEB 2003

1!1ye, nPA0%b& ()- 44!, ntd0%b& ()-44!y, nvd0%b& () - 44!, nVd0%b& ()-44!t, nd
0%b& () - 44!, nVd0%b&' () - 44033! 4#43$4%484544{\ = 1!l ye9, "10%& () - & 10%& () -
10b 10b 10by>10%& ()-!, mA0%b& () - 44!, MA0%bS& () - 44444; 5556dE{\ =

111 ye&10%& () -9l 310%&' ()- Y$10%& ()-  10%& ()-9y1l0%& () -

9" 10%&' ()-6c666B7X77dE{\ = 1!!yel0%& ()-y' 10%& ()-L'! 10%& () - FY¥d0%& () -
Ls"10%& ()- L"10%& ()-77q88 9B9b9aB{\ =

1!'Tye' 10%adh ddim SADMIE donsi @raliliakofe superibd%hén h-conventional structure

| aYGYA0% b{ b& ()- "10%& ()-b999<::::dE{\= 1!!yel 1100/?8;'@&)-/8#10%&' () -

' " 10%&1R connectiopogsigh its heat soveening. pyopeyhrin the yefragioryperformanes.

10011006 (0 @108 ()" FAQR s LINOUE s crvsiigaripnt he
ig%&f\&p??gt@rmm b1 -8 1S B hoBHd st ulrfacel B SuppresdedOby TheGtick10b
5 Wool{heat insulating material. The same effect about heating from the roof
space can be found.

With respect to the comparison example C, preservation property of
the plaster board disappears caused by heating, thus the calcium silicate
plate existing at the under surface thereof can not withstand weight of two

10 layers of the plaster boards. Subsequently, all of the calcium silicate plate
and two layers of the plaster board are felled at the time of 114 minutes,
and the rock wool heat insulating material is heated directly, then the flame
is leaked from the joint section caused by contraction, as a result, rear
surface temperature increases sharply.

15 In the structure (FIG. 3) according to the present invention, the
plaster board is one layer, and the calcium silicate plate 8 is fastened at the
under side of the plaster board 9b by the screws, accordingly, even though
the preservation property of the plaster board 9b disappears, fall of a ceiling
side panel does not occur due to the calcium silicate plate 8. Further, after

20 evaporation of the water crystallization of the plaster board 9b, even though
the rock wool heat insulating material 7 is contracted in some degree caused
by heating, a flame is not leaked due to the plaster board 9a placed on the
heat insulating material 7, thus a rise of a rear surface temperature is
suppressed due to the water crystallization of the plaster board 9a.

25 As described specifically above, according to the present invention,
the roof-space is suit to exist only the minimum space for making
construction of the cradling in comparison with the conventional refractory
ceiling structure, thus, it can not only make wide of corresponding indoor
space thereto, but it is not necessary to make difficult work to cover the

30 Dblanket shaped heat insulating material on the cradling. Such a

refractory ceiling structure can be obtained easily. Further, since the

plaster board is covered on the side of the roof space of the inorganic
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fibriform heat insulating material, evaporation of the water crystallization

of the plaster board is suppressed. The refractory property is improved in
spite of the same weight.

The present invention is not limited to the above described

5 embodiments, and various variations and modifications may be possible

without departing from the scope of the present invention.
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4. A refractory ceiling structure according to claim 1,
wherein thickness of the first plaster board is made to set to

more than 9.5 mm.

5. A refractory ceiling structure according to claim 1,
wherein the inorganic heat insulating material is made to set
in connection with its density of 100 to 200 kg/m® and in

connection with its thickness of 20 to 40 mm.

6. A refractory ceiling structure according to claim 1,
wherein the calcium silicate plate is made to set in connec-
tion with its thickness of more than 6 mm, and in connection

with its specific gravity of more than 0.8.
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