- 1 - FI RE/ SMOKE PRATECTI ON STRUCTURE FOR A PLASTI C PI PE OR CABLE CHANNEL
PORTION I N A FLOOR OR WALL The present invention relates tqgggikggpspﬁ§e'
protection structure for a cable channel portion in a floor; @ or the
| i ke.--A cabl e or pipe |ead-through or channel portion is formed in a floor
or-malﬁ‘Torning_part of a construction such as a building in order to

di spose cables for supplying power or plastic pipes for :

suppl yi ng/ exhausting water. In particular, a refractory material is
provided in a channel ‘portion within an area designated to be a fire
partition. That is, if a fire occurs in a fire partition, a channel portion
serves as a fire spreading port or flue to increase danage caused by the
fire. Therefore, a refractory material is provided in-a channel portion to
prevent this. Another reason for filling a channel portion with refractory
material is to prevent cables or plastic pipes in the channel portion from
bei ng burned. Figure 1 is a_sectional view showi ng a conventional

fire/ smoke protection structure for a-cable channel portion in a floor. In
Figure 1, reference nunmeral 7 denotes a channel portion formed to extend

t hrough. fl oor “4. Refractory material receiving netal piece 12 is inserted
in channel portion 7 so as.to cover t he inrer wal | o :

' FIRE/SMOKE PROTECTION STRUCTURE FOR
A PLASTIC PIPE OR CABLE CHANNEL PORTION
IN A FLOOR OR WALL

. The present invention relates to a fire/smoke
protection structure for a cable channel portion in a floor,
a Wail; oflthe like. ' _

A cable or pipe leadéthrough or channel portion is
- formed in a floor or wall forming part of a construction
such as a'building in order to.dispose cables for supplying
powef or pléstic pipes for supplying/exhausting watér. -In
particular, a refractory material is provided in a channel
pbrtiOn within an area designated to be a fire partition.
o | That‘ié,'if'a fire-océurs in a fire partition,'a channel
| .portion serves as a fire spreading port or flue to increase
damage caused by the fire. Therefore, a refractofy'material
is provided in a channel portion to prevent this. Another
reason for filling a channel portion with refractory o
_métetial-is to preveht'cables or plastic pipes in the
| éhannel'pqrtion from being burned.
Figure 1 is a sectional view showing a
- conventional fire/smoke protection structure for a cable
chaﬁhél portion in a floor. In Figure 1, reference numeral
7 denotes a channel portion formed to extend through floor
4.--Réfractory material receiving metal piece 12 is inserted

in channel portion 7 so as to cover the inner wall



-2-- surface of channel ‘portion 7. Metal piece 12 is fixed to floor 4 by
fastening bolts 3." Qpening portion 13 through which cables 5 are inserted
is formed in netal piece 12. Refractory plate 14 is placed in opening por-
5 ~tion 13 of netal piece 12. Cables 5 are inserted in opening porti-on
13 through plate 14. Plate.14'is forned of, e.g., a ceram c board. . Fire
retardant resin foam ng body, e.g., foanng silicone 15.or the l'ike is ..
placed and foanmed in a gap . portlon def rn@d-=by netal piece 12, 10 plate
14 ‘and ‘cables 5. An exanple of the foam ng sili- cone used for this ,
pur pose is SEF-1900 .(tradenane) available from Fur ukawa Electric Co. Ltd.
In constructln% %he abagve conVﬁntlonaI flre/snDk rotec Sfruc ure for

a cable or pi FETEREANE 58???8 pertiop, 74 fVSB? +%9?s ?%f ¥ ]

| 15 { t L t T t i's,
2 twos part Mo RIoTpd FiateRy Oira. BREEIsTrs JaRRHS BOLE R tﬁ.s's
reason, S”bStQ'ﬂtr'o% ya%q'éﬁl c%gggt thg el %ﬁggtg{i 0S¢ GONSH S nrg%t’%l e.g., A

and B are unif m xe I'n-a’s i me perrod o

-seconds. Thi spmeeeurp MiKefRacRoRY §adtien 1 EhfisaBQXSega@np&%éhPﬂg ﬂ)&rlhl S
case, as shown in Fig. 1, the foamng silicone m xture nust be Tnserted

‘several t§ mes wWor @ Jfi hleitdg Pliedenasses cablbsasdageatihesrfoaning of ‘the
filled mx- 25 ture are set to be 50 mMmmor less to provide a uniform
f oam ng rati o.opemity Spcﬁ:a'&@,n h@l\ﬂm&foug& tpllmtef a4 .unpfiatel ¥4 mixi ﬂ@rmed
of, e. g.,.a ceramic board. ' Fire retardant’ resin foanlng
body, e.g., foamlng 81llcone'15 or the'like is placed
and foamed in a. gap portion defined by ﬁetal'piece 12,'
10 plate 14 and cables 5. An .example of the foaming sili-
| cone used for this purpose’ 1s SEF-~1900 (tradename)
available from Furukawa Electr1c Co.; Ltd..
In constructing the above conventional fire/smoke
protectlon structure for a cable or pipe channel portlon_'
15 in a floor, prov151on ef foaming silicone 15 at a 51t.e of
~ construction presents various problems. That is, a two-
part mixing type foaming silicone 15 is generally ﬁsed. T\
- For tﬁis reason, substantially equal amounts of_twe
solutlons con51st1ng of, e.qg.,. A and B are uniformly
20 mlxed w1th1n a short t1me perlod of 30 to 60 seconds.
This mixture must be provided in the above gap portlon.
In this case, as shown in Fig. 1, the.foaming silieone
mlxture must be inserted several times so that filling
thlcknesses ar b and c after foaming of the filled mix-
25 ture are set to be 50 mm or less to provide a uniform

foaming ratio.

In this case, however, a time for uniformly mixing



-3- equal anmounts of two solutions A and Bis too short. For this reason,
the m xed state of the two solutions varies in accordance with the worker.
| addition, a mxing tinme, a foamng tine, and a foam ng rati o depend 5
on a-t@@perature of two solutions A and B and an anbient tenperature. Note
that if the mxing tine is increased, two solutions A and B are foaned and
cured i ndependently of each other in the formof layers a, b and c¢c. This’
results in.a low filling effect. In order 4@ iicrease 10 . the mXxing
tine, a foaming retarder is sonetinmes mxed in foamng silicone 15. In
this case, however, foaming and curing at a | ow tenperature becone
insufficient. In addition, a cell size in a foanmed material is increased.
Moreover, a foam$fPdhatdwunts fudetp spjutions A ApgePnasi fepyshenb-
solutions A and B nay .be n xed by m xi ng machi ne. However, it is- - '
troubl esone to cdy iR xreﬁast‘ﬁ"atE‘FéﬂéFQrsfﬁaﬁ"ecprF"a‘b@Wst%“ﬂﬂ“Fdi ng under

constructi on pl acEiotes, B aclogidartie grith, ey e REEY s Fo Rlihichned nuber ot
bl es, bl e e ion in 2 - _ dis.
enoved and then TOLDE PG L fdheftrid Wincl S ATROHES, pa 818 HERR RS

are al so posgd wigh +f%§ﬁgg§%?dﬁgfggiéﬁk soiﬁkﬁa;koéﬁkﬂﬁ %ihhﬁoﬁﬁ Eﬁbﬁéﬁ@'

Fig. 2 is a sectional view show ng a conventiona
' . temperature. Note that if the mixing time is increased,

g/ : two solutiéns-A and B are foamed and_cured independeﬁtly

| Qf each othef in the form of layérS'a,'b and c. This
results in é low filling efféct.. In otdef to increase

10 the'mixing time, a foaming retarder is sometimes mixed
in foaming silicone 15.  In_this.case, however, foaﬁiﬁg
and curing at a low temperature become;insufficient. In
addition, a cell éize in a foamed material is increased.
Moreover, a foaming ratio is reduced..

15 Alternatively, two solutions A and B may be mixed
by a mixing machiné} However; it is troublesome to
carry a mixer to a.predetermined place 6E a_building
under construction. In addition, it is difficult to

'lCarry a mixér to a narrow. construction placé of a
20 building.
| In ordef-to increase the humber of cables, a éable
"chénnel portion in a floor once constructed is sometimes
removed and then reconstruéted. In this construction,
‘the above problems afe also posed with.the above method

25 when foaming silicone is used.

Fig. 2 is a sectional view showing a conventional

fire/smoke protection structure for a plastic pipe



fire/ snoke protection structure for a plastic pipe - -4- channel portion

inafloor. In Fig. 2, the same ref- erehce numerals as in Fig. 1 denote
the same parts. Refractory plate receiving netal piece 12 is inserted in .
channel portion 7 in floor 4. Refractory plate 14 5 consi sting of a..

¢eram c board is placed in netal piece 12. Plastic pipe 5 is insertedwn _
- opening portion 13 of netal piece 12 through plate 14. -~Mrtar-like-filler .
6 is provided in a gap portion defined-by netal piece 12, plate 14 and pipe °*

5. 'Metal piece 12 is nade of, e.g., 10 iron. Filler 6 is formed of ‘a. -
refractory material such as gypsum vermculite and cenent. In- :

. providingfiller 6 for constituting the fire/snoke protection structure for .
‘a cabl e channefharprel dPrtiqn fin®  fleqreddiefitioned akbansane wafer is

added to 15- filler 6, mxed and agitated, and thenintroduced to opening

portion 13. A SHRRF | RUMRARLS i3 Hydmoq ol denotentdeusene RagkEor dance with
Lhe 1ype, of [kLELa S oSGt ald Yoo LLALBE, SIS! et Lhan, fhoor &
ke kb SRt £y SR bRl 8 b 200 [
constructsd | NednSNERiRG 8P4 &kaid vodBd P f13leR R! HEEA1"BE8EA
|  12. Plastic pipé 5! is iﬁéerted in opeﬁing'portion 13
of metal piecé 12.£hrough plate 14. Mdrta;-like filler QJ'
6 is providedin a gap-portion defined by metal piece.lz,
plate 14 and pipe 5'. Metal pieée 12 is made of,.é.g...
10 iron. Filler 6 ié fofmed df a refractory material such as
| gypéum, vermiculite_and §ement.'
In prowkﬁngfiller 6 for constituting.;he fire/smoke .
ﬁtotection'structure for a cable channel pdftion in a
floor, a predetefmined amount 6f'water is added to
15 filler'.6, m.ix_ec.l and agitated, and tl-'lenintroduced to opening
'portion 13. A Specifié hydrating agent is sometimes
used in accordance Qith'the type of filler 6. N\
Genérally( filler 6 must be thicker than floor 4.
Especially when cables are to be inserted in_opénin§
20  portion 13, the thickness of filler 6 must be 200 to
300 mm because cables are good heat copductors.
However, the following probléms are_posed when
filler 6 is constructed in a channel portion.
(1) A mixing ratio between water and filler 6 must
25 be correctly set as determined.
(2) A long time périod is required for curing

filler 6.



25 be correctly set as determned. (2) A long tine period is required
for curing filler. 6. =5-.(3) In particular, about a nonth is required
fer curing filler 6 in a cable channel portion. If cables nove or V|brate
in thi~s period, a gap is forned between filler 6 and the cables.

Theref ofe, a good firel/snoke protection structure cannot be obtai ned. (4)
'Atter_the nunber of pipes 5 or cables 54s increased, filler 6 nust be
renewed. In this case, problens (1) to (3) are posed again. It would be
advant ageous to provide a perfect and reliable fire/snoke protection
structure for a plastic pipe or cable channel portion in a floor or wall,

whi ch b I ted ar . t t te,. which

Vorkabi 11ty dur i ng’ contll bt | B CLRRL 4 cHben DAVBLSH 147 HEGHACR: 4 Snd
reconst r uct ecunfngrfibhet réicin om. cdlhke priesentl i povdnidron [Jrfodaddssa move
fire/smoke p 6Pt€f1}f9£‘e5{r§ UCH 1S epéﬁ[j?&‘ pé)r%é[?rié)ff&rrtéog%et%eé?@lflltl@'ro%gh

whi ch- extends a astic pipe or rein et ween the outer

surface of sandl Bheseaklespe Brexefrre am g‘PQ,dIﬁﬂTEﬁ sfpke Erffeatiensai d
portion of sgiguéters @5nM@{Ibésoﬁtéiﬁghvmth a | arge nunber of conposite

Shch that ai d mol ded hhORT ESE TS RIRHER OF RIS i apLes S 1"
1ncreased, filler 6 must be renewed. In thls_case, problems
(1) to (3) are posed again. | | |

'. It would be advantagéous to provide a perfect and -
reliable fire/smoke protection structure for a plastic pipe-
or cable channel portion in a floor or wall; which can be
jeasily.constructed at a construction site, Which has good
workability during construction, and which can be easily
malntalned and reconstructed after construction. '

_ The present invention provides a fire/smoke
protection structure for a portlon of a floor or wall _
through which extends a plastic pipe or cable, wherein a gap
between the outer surface of said plastic pipe or cable and |
the inner surface of the said portion of said floor or wall

" is filled with a large number of composite molded members
inciudiﬁg a thermally expandable material to form a layer
— - such that said molded members contact each other and the air
' is capable of passing through said layer.

_ . In the fire/smoke protection structure for a cable
channel portion in a floor or wall according to the present
invention, the molded members of thermally ekpandable
composite material (hereinafter thermal expansion composite

molded members) each molded into a desired shape are simpl




i s capabl e of passing through said layer...In the fire/snoke protection
structure for a cable channel portion in a floor or, wall according to the
present invention, the nolded nenbers of thermally expandabl e conposite
material. (hereinafter thermal expansion conposite nol ded nenbers) eachmnﬁ
‘1ol ded into a desired shape are sinply . 6 inserted to fill the gap ‘&
defined between the outer surface of the cable and the floor or wall. . :
Therefore, reconstructien for increasing&hke nunber of cables or the Iike T
~ can be easily performed by sinply extracting 5 . the filling thermal _
‘expansi on conposite - -nol ded nenbers. In the presegt invgntkon, the thermal
expansi on co |1 & ol ded nol ded jnto. a desired shape may conprise, -
e. 8 . a nenbrenroﬂz%%%ér?e)dgﬁyfggg?ﬁﬁ %aﬂo‘?ﬁ%’r’é‘?‘? REDISEhdthsr ioNtedn the outer -

surface of a wpbdestd e RPIUNY SO SiOHLEE 09 607 11 56 Lefeydan

resin foam ng body such as a silicone ru oam ng~ B% 3{ﬁ9thane

foani ng body cRSEERSEARL LoP A0l GS % g 'eheNALRBL - VBE UBBY1 &8 dyfro! i ng
the resultant material -into a deS|r¢d.shape; or a nenber o talned by :
coating a 15 théheikeltan fimandai fy R riRirdedaby seaply CoORPLsEtimy on the
outer surface of a core consisting of a refractory material and nbl ded into
‘a desi redSshapehefitlling atloatmain,edpaHIRDE dmbbal teOfho2dé@NRERbe ¥HIEN t he
- former thernmal expansi-on conposite o ‘

In the present invention, the thermal expansion

E

composite molded member molded into.a‘desired shape
may comprisé, e.g., a member obtained by coating a non-=
refrac;orj_material on the outer surfaqe'df a_molded__
10 colpmnar core éonsisting of a fire retardant resin
foamiﬁg body such as a silicone rubber fbaming'body.or
polyurethane anmiﬁg body compressed to 90% or less of
itsnunmal'wﬂume,and molding the reéultant-matérial into
"a desired shape; or a member obtained by'coating.a 
15 thermally fqaming.fire retardaﬁt resin composition on
the outer surface of a core consisting 6f a refractory
material éndlmblaed into a desired shape such as-a | v
column, a squafe pillat; or a sphere.
| When the former thermallekpansion cbmposite
20 molded member is heated by a fire or the like, the non-
refractorymaterial coated on the ouﬁef surface of the
core is burned or loses its retaining fuhgtion,-and
therefore the fire retardant resin foaming body com-~
pressed to 90% or less of the hormal volume expands and
25 recovers the normal volﬁme._ When the latﬁer one is
heated by a fire or the like, the thermally foaming

fire retardant resin composition layer coated on the



20 nol ded nenber i-s heated by a fire,or the like, the non-
refractorymaterial coated on the outer 'surface of the core is burned or

| oses its retaining function, and therefore'the fire retardant resin
foam my body com pressed to 90% or |ess of the nornmal vol ume expands and

25 ©  rEcovers the normal volune. Wen the latter one is heated by a fire
o, the like, the thermally foamng fire retardant resin conposition |ayer
coated on the ~ -7- outer surface of the-cdre of the desired shape

consist- ing of the refractory material foans to be a foam ng body. That
I's, either of the. abOve conposite nol ded nenbers expands to conpletely

close and seal t p bet t he_cable channeJ rt,i on and t.ne fl oor
or wall, thereby pro egffgacgn gﬁﬁggeﬁPrgrg ?.?F%ﬁ?)éﬁ?939ﬁ<ﬁﬁn51s Il

oo et e 17186, PSRl KA RVl RO O B

present invention, ‘the fire retar am ng bo

the core of the B%Bgﬁr trlﬂerr_rr% eéE%ﬂ%'rO'&fr%ﬁenaswoééxﬁﬁom&%lmer may
be conpress- ed to 90% or |ess ‘of the normal vol ume by any desired neans

such as a mechanimeaibe@de explanile teoPRPISteNyr albde i snd 0SSN EiHe gip good
result 15 can be achi eved because expansi on obtained by a fire becones

smal | . “Ther & ore bettlveeromhecsaibde chkindeils ppetidn oed 3Re oﬂdc&ssor anedll,
preferably, 70 to 80% of a nornmal
. thereby protectlng an adjacent area defined by the floor’
L//* g .- or wall against the fire or'smoke flowing_through the
channel portion. | |
| 'Ip the present invention, the fire retardant resin
10 - foaming body sefving as the core of the former thermal
'expénsion resin coﬁposite molded member may be compress-
'ed_tol90%_or.less.of the normal Qoiume-bj'any desired
.meahs such as a mechanical one. |
If the compression ratio is too sﬁall no good result
15 ‘can be achieved because expansion obtalned 5y a fire
| becomes small. Therefore, the compression ratlo is set
to be-90%'or less, and preferably, 70 tp 80% of a normal
'_vgiuﬁe.' The nonerefractery_material to be coated on -the
'outer.surface of the core consisting of the compressed
20 foamlng body may be any material such as a plastic film
. or paper as long as it has phy51ca1 strength sufficient
to hold the shape of the core compressed at room tem-
perature and a function of recovering the normsl volume
of the foeming body.of the core at a high temperature of
_ 25 80°C or more. |
An example of the refractory material of the core

of the latter thermal expansion composite molded member



volune. The non-refractory material to be coated on the outer surface of.
the core consisting of the conpressed 20 - foam ng body may be any
material such as a plastic filmor paper as long as it has physi cal
strength sufficient to hold the shape of the core conpressed at roomtem
perature and a function of recovering the normal vol ume of the- foanrngubody

of the core at a high tenmperature of 25 . [err] or nore. An exanple of .the
refractory material of the core of the”latter thernmal expansion conp05|te L
nDIded member’~  -8- is a nol ded body of a desired shape consisting of, .
e.g., -calciumsilicate, nortar, gypsum ceranie, or dlatonaceogs eath ~An
exanple of the t fo resin conposition to be coated on the «
outer surfSc@ 8Pgsﬁgab8é¥ rﬁlaeﬁbﬁgﬁsﬁgaﬁ? SORFLFEINGNE @ QB4 ing - ‘agent

and fornsca1c¢ﬁmasﬁmﬁ¢ateanmbgtheatgypsuhatcagahﬂaeroﬁwuihtémaée$ﬁ§ught

th t ture of 2500C or nhore. Mre .
'ggggi??ggﬁﬁktwlheAgonpggﬁgggﬁ%iEgﬁaggﬁr Tg ng?%?fg? toitTsting of the
f ol | owi ngcanpesition th bespestedoon tbeabuhenusujf@¢ef@ﬂrtmmnnmnents :
e 5 tRalfliyt orbiateapkon 9ulee agale ZQeg%{ﬁ ladefe!dnd forms 12 79

wt % of a fo agent, and spherlca
'fll?er Tﬁs%EaF BHYSSBPEénBShﬁagub§§Hﬁéélﬂﬂl%%Y%ﬁnW@¢Wel%.%%rhﬁﬂﬂ%htucture

to the heahtbneuhatabngwiennanglbmdyoraad & "B §H eCerfipé A4 8- & WP E 5@ 9 OUPS
capable Ogrbﬁ . More specifically, the comp051t10n is based on a
' material consisting of the follow1ng amounts (with respect
to a total amount) of four components, i.e., 5 to 70 wt% of
a carbon source, 5 to 70 wt$ of a catalyst, 5 to 70 wtg of a
foaming agent, and 1 to 80 wt% of a spherlcal or almost
spherical filler. The carbon source is a substance which
can give a carbon structure to the heat insulating foaming
body, and includes a large number of groups capable of being
esterified with boric acid or phosphoric acid, especially
hydroxyl groups, and a large number of carbon atoms. |
Examples of the carbon source are carbohydrates,
polyhydroxyl alcohols, and phormorsepentaacetate. The
preferred catalyst is ammonium orthophosphate which
decompbses at or below the decompoéition point of the carbon
source, and results in the formatlon of a large amount of o/
boric acid or phosphorlc acid. The foaming agent is a
substance which produces a non—éombustible gas. Exémples of
the foaming agent are'guanylic urea, dicyandiamide, |
melamine, and urea. The filler preferably consists of
inorganic




esterified with .boric acid or phosphoric acid, especially hydroxyl -groups,
and a | arge nunber of carbon atons. Exanples of the carbon source are

car bohydr at es, pol yhydroxyl al cohols, and phornorsepent aacetate. The
prefehggg catal yst i s amoni um ort hophosphat e whi ch deconposes at - or bel ow
t he deconposition point of the carbon source, and results in the formation
of. ‘a | arge amount of boric acid or phosphori @ acid. The foam ng agent is a
subst ance whi ch produces a non-conbusti bl e gas. Exanples of the foam ng
agent are ‘guanylic urea, dicyandi am de, nelamine, and urea. The filler
preferably consists of inorganic = -9- hollow beads. Such a conposition is
a‘putty-1ike sub- hlde beddiscomPycahy & Iopmpegiiitdione igs aFombkylikee saibe)
from BAYER CO.,  West Gernmany. I n addition, a thernally foam ng conposition
obt ai ned by ni xi n§@NCE AR F9ReE 3 21 1y, Ay ajdaileudst £ dgreé@dl.amrﬁi s -

[ tion- be ful )y und dfr t he foll qw, detail. ed

nventi on can be s il vaser and drambhie T Lo el Sl ey
which: Fig. 1 i ' YA . i , . [ 10 . _ fi . k
A, P8 e, SRR e SO0 RPN o0l SSEDCE

sectional View shQ¥i'GeIFnA¥MeYd ¥x Hel rug/e%rroke protection structure for a

pi pe channel por- _ _
' This invention can be more fully understood from

_ ﬁhe following detaiied description when taken.in con-
~ _ juncfion wiﬁh the aCcoﬁpanying.drawings, in whichs
Fig. i is a sectional viéw showing a conventionai 
10 firé/smoke protectioﬁ_structure for a cable channel por-
'tion in a floor; '
Fig. 2 is a.sectional view showing a conventional
. fi;e/smoke protectidn'strﬁcture for a pipe channel por--
" tion in a floor; |
15 - - Fig. 3 is a sectional view showing a Eire/sméke
protection strudture for a biastic;pipe or cable channel
. o .portion.in a floor or wall according.to an embodiment of
‘the present invention;.
. Fig. 4_is a perspective view showing a main part of
20'_ the:embodiment shown in Fig, 3 viewéd from a direction
| of line C - C; |
' Fig. 5A is a~p¢rspective View showing an embddiment |
'_of a thermal expansion'compositg molded member; |
- ) - ' ' - Fig. SB is a perspective view in which a core of
25 the thermal expansion composite molded member shown in
Fig. 5A recovers its normal Qolume:

Fig. 6 is a sectional view showing a channel



tion in a floor; 15 ' Fig. 3 is a sectional view show ng, a firel snoke
protection structure for a plastic pipe or cable channel portion in a floor
or wall according to an enbodi nent-of the present invention; Fig. 4 is a -
" perspective view showing a main part of 20 the enbodi nent shown indﬁgg..

3 viewed froma direction of -Iline C- C Fig. 5Ais a perspective view’ :
showi ng an enbodi ment of a'thernal-expaﬁsFBn'conposite.nDIded menber;_Fig..
5B is a perspective-viewin which a core of 25 ~ the thermal expansion
conposi te nol ded menber shown in Fig. 5A recovers its nornal volume; Fig. 6
Is a sectional view show ng hannel .. _-10- fon ] . o in

t o anot her enb%ﬂfﬁ%ﬂﬁ g$A?hgg%?e§§ﬁ$r?ﬁ@%n%&o%ﬁgﬁ$%g'7$$235M€%%t$gng$gvigm/
.taken along I|i - Es | 6; 5 : Fig. 8 is a sectional view
showi ng still gn%%%%F‘éﬂ%%ﬁ%%%ﬁf of the present invention; Fig. 9 is a
perspective vi ew shpywyngrajhgr 8BLt E¥RANSL 08w COARER | hEoRE! HEde NENDeg Of a
square pillar shape uSing a refractory material core adopted in the 10
embodi ment of &Egri§. Bt9. 10 is a perspective view show ng a col umar

‘a

.

5 Fig. 8 is a sectionél_vieW-shqwing stiil ahothef '
embodiment of thé present invention;

Fig. 9 is a perspective view éhowing a thermal
éxpansion composite molded member of a sqﬁare pillaf | :\‘f

| shape using a refractory material core adopted in'the
10 émbédiment of,Fig. 8;

Fig. 10 is.a perspectiye view showing é columnar
thermal expansion composite molded'member using a
éolumnar refractory material core;

Fig. 11 is a sectional view showing stili'another

15 embodimenf of the present invention adopting a thermal
expansion composite molded member using a spherical
'refractory material core;

Fig. 12 is a.schematic view for explaining a struc-

. ture of the spherical ﬁherﬁal expansion composite molded
20 member used in the embodiment of Fig. 11:

Fig. 13 is a sectional view showing the thermal
expansion composite'mqlded“member shown in Fig. 12 taken
along line C - C thereof;

fig. 14 is a schematic view for explaining a ther-

25 ~mal expansion composite molded member using a cubic
:efréctory material core; and

Fig. ‘15 is a sectional view showing the thermal



-

t hermal expansi on conposrte nol ded nenber usi,ng a col umar refractory
material core; Fig. 11 is a .sectional view showing still another 15 .
enbodi nent of the present invention adopting a thermal expansion conposite-
nol dedzngnber using a spherical refractory material core; Fig. 12 is a
schémattc view for explaining a struc- ture of the spherical thernmal
expansi on .conposite nol ded 20 menber used in the enbodinent of Fig. 11;
Fig 13 is.a sectional view show ng the therndl -expansion conposite nol ded
menber shown in Fig. 12 taken along line C- Cthereof; Fig. 14 is a _
schematic view for explaining.a ther- 25 mal expansion conposite nol ded
nmenber using a cubic refractory material core; and Fig. 15.is a sectional
vi ew showi ng the ¥FRFREION CQmEﬂ$1t%xT@&ﬂﬁ rﬂ?ﬂﬂﬂﬂxﬁWﬂ?"dedéﬂgﬁeﬁﬂeFaBﬁBmm
in Fig. 14 taken agg # ine D - t hereof. Enmbodi nents of the present

i nvention will bR%. BeToR/E??TF? ference to the acconpanying 5.

drawings. . Fi g. 3 is a gectional vre homrn & fire/ simke pr.otection
structure for a. cable cﬁ%%%e e%%? on | o BS qFonagggPd%ﬁg to an:

g”brrg?'n”ent of thed@é@é?ﬂéd' BYEGE T @fen Fé@ere”héé & %{esl%%%t&n%%n\}'lﬁ‘é’ showi ng
5 draw1ngs.
Fig. 3 is-a sec;ional view shoﬁing a fire/smoke
W I pfotection structure for a cable channél portion in-a
floor or wqil aécording to an emboaiment of the present
inveﬁtion. ‘Fig. 4 is a perspective view showi ng a main
i0 part of - the Elre/smoke protectlon structure shown in
Flg. 3 viewed from a direction of line C - C. Note
rthat‘the'Same reference numerals as in the conventional
fire/smoke protectibn'structure of Fig. .l denote the
same parts in Figs. 3 and 4. |
15 ~ 1In this firé/smoke protection structure, a large
'.number of thermal expansion composite molded_membefs 11
afe densely packed in gap poftion 8 formed between the
_ouﬁer.éurfaces of cables 5 and frame member 2 mounted on
-the inner surface of channel portion 7.
20. : As shown in Fig. 57, the shape of each composite
. mblded member_ll'is a column. Composite molded member
.11 is obtained by'coating'non-refréctory material layer
10 on the outer surface of core 9 consisting.of a fire
retardant foaming body which is compressed to 90% or
25 less oE:its normal volume.
LaYer 10 is formed of, e.g., a plastic film or

paper. Core 9 is formed of, e.g., a silicone rubber



10 part of the fire/snoke protectlon structure shomn in Fig. 3 viewed - ~
froma direction of line C- C Note that''the same reference ninmeral s-as in
the conventional fire/snoke protection structure of Fig. 1 denote the same
parts in Figs. 3 and 4. 15 . In-this fire/snoke protection
structure, a |large nunber of thernmal expansion conposite nol ded nenbers»il
are densely packed in gap portion 8 formed between the outer surfaces.of
cabl-es E and frane menber 2 nounted on tﬂﬁ i nner surface of channel portlon
7. 20 . As shown in Fig. 5A, the shape of each conposite nolded-
menber 11-is a colum. Conposite nol ded nenber 11 is obtained by coating
non-refractory naterial |ayer 10 on the outer surface of core 9 consisting =

of a fire retapdadhgl 888Y NHabOAY Whithsds- GNP AREbH GR0YOR28. | ess
of its nornmal volume. Layer 10 is forned of, e.g., a plastic filmor paper.

Core 9 is formed ofn gif., 32 Bitbsonce r ubheFal 14 dbhotdsoanivagrhedy having
a cl-osed-cell rate of 50%or nore. In Fig.- 3, reference nuneral 14 denotes
a refrac- toryopyapEacenSOﬁéﬁﬁglﬂé af cal calgiun |didatcaite glateg @eramc
board, or the like. 5 - According to the fire/snmoke protection :
structure forcareabbebohadmebrpbhelbnken a floor or wall having the above -
~arrangenent, if a fire.occurs, hot air flows '
5 According to the fire/smoke protectlon structure

N

for é'cable Channel portion in a floor or wall haVing.
the'ébove érrangement, if a fire occurs, hot air flows \_)
into gaps defined betwéeh composite bodies 11. When the
hot air feaches a certain-temperature_or more,’léyer 10
10 - loses its.shape maintaining function. Therefore, core 9
recovers its normal volume as shown in Fig. 5B. As a
result, the'gaps between composite bodiés'll afe ¢omple—
tely closed. Theréfore, channel portion'7 does not pass
smoke and the hot air to a side opposite to a site of
15 -the fire to achieve a smoke protection function and pro-
tects cables 5 against the fire. o
If 1ayef 10 is formed of a polyethyléne £ilm, éore -/
9 loses its shape maintaining function at about 905C.
ifllayer 10 is formed of paper, core 9 loses the above
20 function at about 150°C.
If core 9 is formed of a silicone rubber foamlng
body, it normally has 50% or more of closed cells._ For
this reason, the volume expansion efﬁect is further-pro—
moted as a temperatu:e increases.
25 - In this embodiment, the cpnventional foaming body

need'not be inserted in channel portion 7 at a construc-

tion site. Therefore, a problem of mixing variation or



|nto gaps deflned between conposite bodies 11 When t he hot air reaches a
certain tenperature or nore,. layer 10 10 - 'oses its -shape - nalntalnlng '
functign. ‘Therefore, core 9 recovers its nornal volume as shown in Fig.

5B. AS aresult, the gaps between conposite bodies 11 are conple- tely
cIosed””Therefore channel portion 7 does not pass snoke and the hot air to
a ,side opposite to a site of 15 - the fire to achieve a snbke protection
function and pro- tects cables 5 against tjmaglje._lf layer 10 is forned of
a-polyethylene film core 9 |oses its shape maintaining function at about
[err] If layer 10 js'forned_of paper, core 9 |oses the above 20 function
at' about [err] If core 9 is formed of a silicone rubber foaming body, it

noriral |y has 50% ele NDi iee Ofip6h OSETH Loy Meith ol rhwSmbeassnl bhetkel BBBming -
expansi on effect is further pro- noted as a tenperature increases. 25 .

In this enbodi nenbody his coov epdsedal Iwaaddix furdy theedonsitrhetipsestied in
channel portion 7 at a construc- tion site. Therefore, a problemof m xing
variation or -1§3n°tth@ntaMEnQ¢mﬁlf|$¢r¢qywwxftaﬂﬁgﬂwﬁNowatéﬁldhkef t he
foam ng body is not posed. In addition, the construction site is not

contam nated. Moreatebe eapiby Bn@rr?hbahlkenﬁwWQﬁ?daﬂﬂIHVNQﬁQ PEIlany

|ncreased in_nunber or 5 r enoved.
S . removead .

Note that as shown in Figs. 6 and 7, this eﬁbodi—
N\ ﬂ_ f' menr can be applled to a case whereln cables 5 are
| '_inserted in channel portion 7 formed in wall 4'.
' Fig. 8 is a sectional view showing another embodi-
10 ment of the present invention. Note that in Fig. 8, the
eame reference numerals as in Fig. 3 denote the same
'partsr'
In this fire/smoke protection structure, a large '
number of thermal expansion composite molded members
15 - denoted 11! usiﬁg a refractory material core are ineerted
~in gap portien 8 formed between the outer'surfaCes of
ecables 5.and frame member 2 mounted on the inner surface
6f channel'portion 7, thereby constituting filled layer
12, |
20 ' " The shape of each thermal expansion composite
molded member 11'.isq e.qg., a rod as shown in Fig. 9.
Aiternatively, columnar refraétory composite molded
. mehber 11'a as ehOWn in Fig. 10, substantially spherical
refractory composite molded member 11'b and 1ll'c as
25  shown in Figs. 12 and 13, or cubic refractory composite
molded member 11'd as shown in Figs. 14 and 15 may be

adopted.



Note that as shomn in Figs. 6 and 7, thrs enbodi - nment can be applie

case wherein cables 5 are inserted i'n chahnel

"Fig.. 8.is a sectional" vi ew showi ng anot her enbodi- 10 ° nent of the
present invention. Note that in Fig. 8, the sane reference nuferal s
Fig. 3 denote the same parts. In this fire/snoke protection structur

‘I arge nunber- of thermal expansion conposite nol ded nenbers 15 - de
11' using a refractory material core arelédnserted in gap portion 8 f
bet ween the outer surfaces of cables 5 and frame nenber 2 nounted on
i nner surface of channel portion 7, thereby constituting filled | ayet
20 The shape of each thernal expansi on conposite mol ded menber 11
is, e.g., a rod as jite mogd e@ nembernddi'v &Py 1 c%lﬁﬁﬁa?br%ﬁ?%ﬁn?ﬂ

conposi te nol
refractory co
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dto a

portion 7 formed'in wall 4'.

as.in
e, i

noted
orned

the -
r-12.

rrcal

i gs..
Frgs

d 13, bi f t. t | d 11'
TR and 10 ey M B S S g‘ér*t Fhel BB brdn 8r “Fafr oty LY
obt ai ned by fq{Jgng gs.ure‘ Cga.daxeer%ej&f 10" d consi sti ng of a ther-
t e c : .

foanrng conposition-on

.5

10

15

20

25

surfa ractory
Fire. retardant or non- combustlble coatlng materlal

mal 1y

layer 13 1s-£ormed to cover filled layer 12 and to close

channel portion 7.
In ;his embodiment, - core 9' is a square pillar of
40 mm side consisting of calcium silicate. Surface

layer 10* is formed by coating, e.g., FOMOX (tradename)

o

available from BAYER CO., West Germany on the surface of.

core 9' to a thickness of 5 mm. Alternatively, surface

layers 10' and 10'c rnay be applied to square billar core

of 25 mm to a thickness of '3 mm.
Thermél expansion compoéite molded ﬁember 11' were
inserted as follows. That is, after refractory plate 3

serving as a bottom plate was inserted, square.refrac-

' tory composite molded members 11' of 50 mm side or ref-

9' of 25 mm side or spherical core 9'c having a diameter

o

ractory composite molded member 11'¢ having a diameter

of 50 mm were inserted in channel portion 7. Square
réffactory composite molded member 11° df 35 mm side
or réfractory CQmposite.mOIded member 1ll'c having a
diameter of 35Imm were filled.in small gaps to a sub-
stantially full filling amount. The length of pillars
used in this structure was 250 mm. |

.3 x 60-mm2 CV power cables were used as cables 5.

"y



cores 9° to 9'd, respectively. 5 Fire retardant or non-conbustible
coating naterial layer 13 is formed to cover filled layer 12 and to cl ose
channel portion 7. In this enbodiment,core 9' is a square pillar of 40 mm
si de consrstlng of calciumsilicate. Surface 10 | ayer 10" is fornmed by
coatln‘g«‘E e.g., FOMOX (tradenane) available from BAYER CO., West Germany on
the surface of core 9' to a thickness of 5P Al ternatively, surface

| ayers 10' and 10'c may be applied to square pillar core 9° of 25 mm side
or “spheri cal. core 9'c havrng a di aneter of 25 mmto a thickness of 3

That 15, "aftor ¢ of PaBEERYARNEP c¥iLhcRy PRy @%rgléor? oﬁﬁ’,sr" SR
squar € Trefrac- LOLY oG0P 8§'B 189' ﬁQ- HBEréaélheQE f§ Pimp&la-20
BPEES TenB P HE £ P ERSHRE, Smos

ractory conposrte ) _ vVing a dir anet er
i nserted in Chan”@thOBE'Q”FZed§989ﬁ§né8fbéft96M @?HEQébééd”BydéﬁmHEﬂnﬁr

11' of 35 mmside or refractory conposite nol nber 1lc having a

dianeter of 35 mmineregli Bhedti B siak! oppesite eosabflaé was Sheasuaédy full
filling annunt The length of pillars used in this structure was 250 mm 3

X -60- M2 CV aomerdaabhgshaaténgs&dda&woahbess5after héstingnwascstanbeéd
with a standard fire curve of JIS A 1304,
' (highest temperature = 1 010°C). |
' After heating was'started, smoke siightly flowed
\“’_ ' l .through gaps betﬁeen.composite mOlded'member li' and
| : ._11'¢ for 3 or 5 minutes.. However, an amount of smoke
10 = was gradually reduced to be finally'zero after 15
.mihutee. |
- A highest temperature at.the side opposite to the
fire measured.two.hours after heating was started was
"_295°C which did not reach a flash temperature of a cable
15 cdating material (polyethylene = 341°C). That is, the
structure of the present invention waslfound to be
satisfaetory as a fire/smoké partition channel portion
pretection-structure for a cable.
Coating material layer 13 is not particularly
20 limited to those described above as'iong_as it is fire
retardant.er refractory; it can be such as fire retar-
dant putty-like_DANSEAL (tradename) available from
Furukawa Electric Co., Ltd., mortar, FOMOX (tradename).
used in the'present invention, or a thermally foaming
25  non-combustible material.

Although layer 13 can be dispensed with, its use

is desirable for two reasons. First, it can perfectly



a portion below the floor was heat ed, and the tenpera- ture of a ¢
predeterm ned portion (indicated by synbol [err] in Fig. 8) at a S|de _
opposite to a fire was neasured 5 - during heating and two hours after .
heating was started (highest tenperature = [err]) After heating was -
‘started, snoke slightly flowed through gaps between conposite nol-ded nEﬁber
11" and 11'c for 3 or 5 nminutes. However %am ampunt of snmoke 10  was
‘gradual Iy reduced to be finally .zero after 15 minutes. A highest

tenperature at the side opposite to the flre neasured two hours after-

heat t did hat f
roal e g5 o ?%ﬁ%“ﬁﬁ?&‘%.e?ﬁgfg@'ﬁcg? sfieR8' ih°gRE, 3nikA3 PEEBEIGELI 7L 2
f th N t f oupd firel snok -
i D onnt EAPURT 5BBHAT Y O 4R nbRpRe 8 E#“éi’ﬁ%qrt“siér*%er'céﬁ??%“é-e

material layerahdel £NeheP@hbhAMLALbYt28n prbt8LL$dnt QeiQEGdESCr I bed
above as long as it is fire retardant or refractory; 1t can Be such as fire

retar- dant putty-|itkeaBANSESh,(hhodRB2TBNbEY#bAR! BFf £AEY freykawa El ectric
Co., Ltd., nortar, FOMVOX (tradenane) used in the present inventi-on, or a.
_thernally5foannngeﬁﬁlon wbmehoaﬂbptsbbesﬁBEEéhﬁhalﬁytB@HGBlb&YeEeﬁBaéan be
di spensed-with, its use is desirable for two reasons. First, it can - .
perfectly tory composite molded member as shown in Fig..ll’may be

employed. .



16 - prevent the passage of snDke inthe ipitial phase of fire. Secondly,
|t hel ps to inprove the outer appear- ance of the channel portion '
protection structure. In addition, another enbodi nent
i nvention whi ch adopts a substantlally spherical refrac- osi te
nol ded\*ﬂ%nber as shown in Fig. 11 may be enpl oyed. menmﬂniﬁl
A fire/snoke protection structure for a pertion of a ro
whi ch extends a plastic pi pe or cable, wherein a gap between the outer
surface of said plastic pipe or cable and the inner surface of the said
portion of segrdiMseor or wall is filled with a [ arge nunber of conposite
nbl ded menbers including a thermally expandable material to forma |ayer
such that said nol ded nenbers contact each other and the air is capable of
passing throdgh said | dy§ireZsmoke profeftiensabkectuve efor on portiomref
accordi ng t 0aCk3blirlorgisl ensdhgnRhded SREBRES SOPRELEScERE GP1 an

opti onal shape_and a_surface |ayel forned of a non- refractory naterial,
said core coﬁ§P§FvnUhGFeénnGnﬂPQwﬁﬁEWéePe§Pﬁ PBERT cBNPERSR R t 32 Hhve a

vol une whi chplas¥Y @hipeesds ehbilksanal ure h.ﬂnarnﬁﬁﬁ‘ﬂacét@fethé said A

fire/smoke prot%&%%p%fsggg%t%&%o%cggrggeg 1s filled with a large number

of composite molded members including a thermally expandable
" material to form a layer such that said molded members -

U contact each other and the air is capable of pa551ng through
said layer. '

2. A fire/smoke protection structure according to
claim 1, wherein said molded members comprise a core of an
optlonal shape and a surface layer formed of a non-
refractory materlal, said core con51st1ng of a nonflammable
resin foam compressed to have a volume which is 90% or less
of its volume in a normal state. | |

3. - A flre/smoke protection structure according to
'clalm 1, wherein said molded members comprise a core of an
optional shape formed of a refractory material and a surface
N - layer formed of a thermally expandable nonflammable
'composition. o

4. ~ A fire/smoke protection structure according to
claim 1, wherein said molded members of a thermally
expandable composite material are columnar, rectangular,
cubic, rod-like or spherical. '

5. '. A fire/smoke protection structure accordlng to
. claim 1 wherein each of sa1d moulded members is rectangular
- in cross-section. '



claim1, wherein said nolded nenbers, comprise a core of an optional 'shape
fornmed of a refractory material and"a surface |ayer formed of a thermally
expandabl e nonfl amtabl e conposition. 4. A firel/snoke protection 2
structure according to claim11, wherei'n said nolded nenbers of a thermally
expandabl e conposite material are columar, rectangul ar, cubic, rod-I or

spherical. 5. - A firel/snoke prot&ection st mﬂ to claiml _.
wher ei n each of said noul ded nmenbers is rect ang”mmﬂlnﬂﬂ umti on. -1t

8- 6. - A firel/snoke protection structure atcording® oscl&im1 wherein-
. each of sai'd noul ded nenbers-is cubic. 7. A fire/ snoke protection.

struct ur eg accor di ngy t0; o AlmBie WHRSEIA £33 513 ciaird HRdsied ngeRers s “'

spherical . 8, .- A firel/:snoke. protection structure according to claiml
wher ei n. MBI SHF | RN o id irouhded, mamherse Ads S90CHi on. 9.
A firel/'smoke protection structure for a portion of a floor or wall 'through

. which extends a plastic pjpe.or cable  substantially as hereinbefore .
doscri bed wi thr of aF HEES LGP aR: S P 3 G qhe < AL Rvond Sar awi ngs.

.claim 1 wherein each of said moulded members is spherical.

8. A fire/smoke profection structure according to
claim 1 wherein each of said moulded members is circular in
"cross-Section, . \‘}
9. . A_fire/smoke-protection-strﬁcture for aﬁportion of
a floor or wall'thrdugh which extends a plastic pipe or
Cable, substantially as hereinbefore described with
reference to Figures 3 to 15 of the accompanying drawings.




