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10/ 701, 289 filed Novenber 4, 2003 entitled "Fire
Barrier System for Building Panels" FIELD OF THE
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expansion j oints for building panels and nore
particularly to expansion joints for building panels
such as concrete fl oor sKaBSIRIGATIONOVI de t he
necessary flexibility for expansion and contraction
and at the sane tine, block fire and heat flow between
adj acent panels. BACKGROUND OF THE INVENTION It is
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abut ting f1qfis Gip1iW@dn IARRIERiotE BITh.8VS PN NOXREABI 989 filed
and contraction of the material “under varying

t dNpgyemberd, €903 entitbaiiHietBardentstenc for Guildsgdtanplst nt s
typically conprise a strip of a relatively soft

mat eri al interposed between the edges of abutting

sl abs of concrete WheE® OFetlE N®ENTIOR t he j oint
material tends to dry out and pull away fromthe

opposed conaiglgesSll ihif&idon riieh Serdetify t%%&ﬁéﬂsid?@%ﬁﬁs for building
little problemin concrete slabS poured on grade, It

i pagelsrand woregfaréudarlyf focxpansimrjominfonbeilding pardlaprh as concrete
constitute the floors of a L.t.j.] evel structure. Not

oaleS* A Gl vice A RS Sy FOS ceeBbpia M Conption and at
t Higs sahRhm&)\WickifirdRind hbat FRW SbtRY¥& adjeht ablsconpl et el y
during periods of extrene contraction. In either

event, this would | eave gaps between adjacent sl abs

that woul d act aBAGKGRIIINDOF FHEINVENGION fire in

the structure, thereby enabling the fire to rapidly

spread to uppiémenaelly sndersioashibalindbuidihgcanydfuciamatisingeessary
joint. .described. i LS. Pat ent .. 4. 756, 945

b e isiB besr L file 0y ol némiedRig Biqufor

| expsttechng\¢ehtration of the material under varying temperatures. In concrete

construction, such joints typically comprise a strip of a relatively soft material
interposed between the edges of abutting slabs of concrete when poured. Over time,
the joint material tends to dry out and pull away from the opposed concrete surfaces.
While this effect poses little problem in concrete slabs poured on grade, it is a matter
of significant concern when the slabs constitute the floors of a multilevel structure.
Not only would the joint material tend to separate from the slabs over time, it could
even fall out completely during periods of extreme contraction. In either event, this
would leave gaps between adjacent slabs that would act as chimneys in the event of a
fire in the structure, thereby enabling thé fire to rapidly spread to upper levels.

In one known form of expansion joint, described in U.S. Patent No.
4,756,945, a blanket of non-combustible, heat-expansible material is folded over on
itself to form a barrier strip and inserted between adjacent building panels. The strip,
comprising inter alia, a combination of non-combustible fibrous material and heat

expandable particles, is secured between the panels by backer rods pressed in on



itself to forma barrier strip and inserted between
adj acent buil ding panels. The strip, conprising inter
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mat eri al and heat expandable particles, is secured

bet ween the panel s by backer rods pressed in on

- tithdrtsiderofshaleripf Eldsensdricispaling mattatds then adédd togover the backer

material is then added to cover the backer rods. Wile
%‘Fmaterl al described in the above-nentioned patent,
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suffers the di sadvantage that the sealing rods an
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t he names Wabo Fl re Flex and Wabo Fl ane Quard,
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MatdEWabb Flan©Ghadyhee resisan m&térf%ﬂi isoforrRéPin@s estaged f8lgh and
acci dental dampge. A simlar fire barrier is

naFFUresety e qégﬂcw 13pels birsheghsnetad ships alrag thhedgea fﬁeach leg of
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present 1nvention IS
f drsifilat Giertgrrioe dstmamehctoredtbyIVDS pt@ns®@E] dolunder the name

dj Y ges of prior art expedients. In accordance

V\})ﬁ%f'ﬁgh vention, this object is achieved with a

t wopi ece joint systemconprising a strip of

fire-resistant, fleRIRRYNORTHERRSVERTIOR! rred |nto a
—drape and an el ongated mat

U- shaped t rough or drape an
expandabl e frh 6568t ESesdfRinvention is to provide a ﬁre—resmtant joint

for building construction that overcomes the disadvantages of prior art expedients.

In accordance with the invention, this object is achieved with a two-
piece joint system comprising a strip of fire-resistant, flexible sheet material formed
into a U-shaped trough or drape and an elongated mat of expandable fire-resistant mat
retained within the drape. The edges of the flexible drape are bent outwardly to
overlay the surfaces of the adjacent building panels and secured thereto by suitable
fasteners. Little or no adhesives and no sealants are required to secure the joint in
place and the impervious nature of the drape guards against the chimney effect. The
savings in installation time and cost of the invention provides a further significant

advantage over prior art systems.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing objects, features and advantages of the invention will
become apparent from the following detailed description thereof, taken in conjunction

with the appended drawings, in which:
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suitable fasteners. Little or no adhesives and no

seal ants are required to secure the joint in place and

t he i npervi GU€. hatapietooifl tehresentatpm, gadially caigeways tlustrating the
chi . eff.ect. The savin i.n installation ti d
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respectively; and FIG 4 is a cross-sectional view,
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panel s are shqown as adjacent hori.zontal concrete sl abs
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Ofext%nding generally U-shaped trough, the opposite legs of which are indicated at 18

and 20. The legs 18, 20 are bent along their longitudinal edges at 90° to form flanges
18a and 20a. The drape 16 can be either metallic or woven ceramic. The drape 16
can also be woven from fire retardant fabric and should be flexible. When installed
between slabs 12 and 14, the flanges overlay the upper surfaces of the adjacent slabs
and bolts or other fasteners 22 secure the drape to the slabs. These fasteners may also
serve to secure rails of a raised floor system installed over the slabs.

Between legs 18 and 20 of the U-shaped drape 16 is inserted an
elongated mat 24 of expandable fire resistant material, such as the Ultra Block
discussed above. The material is compressible at nominal (room) temperatures and is
partially compressed when inserted between the legs 18, 20 of the drape, as shown in
FIG. 3A. This permits the mat to be compressed when the adjacent slabs 12, 14
expand at elevated temperatures, as shown in FIG 3B, and to expand at cooler
temperatures, as seen in FIG. 3C, without separating from the inner surfaces of legs
18, 20. No sealants or other inserts are rgquired to maintain the joint structure

between the slabs. The material is inherently resilient and, when installed under



ml (0.002 inch) thick inperneable stainless stee
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indicated at 18 and 20. The legs , 0 are bent al ong
their longitudinal edges at 90 to formfl anges 18a and
2 GampTssiody widksuceessodly elyelh phus e et $0% or woveof the nominal joint
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the upper surfaces of the adjacent slabs and bolts or
osy¥emf ast eners 22 secure the drape to the sl abs.
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the drape after e mat is inserted
may be accomplished, as illustrated in FIG. 4, by addmg a liner 28 to the inside
surface of the drape. Liner 28 may be made of a flexible insulating material inserted
within the drape 16 before insertion of mat 24. Liner 28 may be made of ceramic
fiber blanket, for example, or other flexible insulation materials, and may be thicker
along the bottom of drape 16 than between the legs 18, 20 and mat 24, as shown in
FIG. 4.

Although the invention has been described above as applied to
horizontal concrete slabs in a building structure, it will be apparent that it has equal
utility between vertical wall panels of a building, whether such panels are concrete
slabs or wallboard-covered framing.

Moreover, While the heat and fire resistance characteristics of the
inventions have been discussed above, it will be realized that the enhanced flexibility

of the inventive expansion joint enables it to retain its integrity when the adjacent



The stainless steel foil drape is inperneable to gases

and thus forns an i npenetrable fire and snoke barrier
wheirdeemnlda he adj acent sl abs. This prevents thePCT/US2004/033390

occurrence of the so-called chimey effect, which

woul d ot herwi se enable heat and fire to rise up
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of f-site preparation required. e the nom na
selpumsat i on between slabs is greater than 3 inches, it
may be desirable to supplenent the stiffness and fire
resi stance of the drape. This nmay be acconplished, as
illustrated in FIG 4, by adding a liner 28 to the

i nside surface of the drape. Liner 28 may be nmade of a
flexible insulating material inserted within the drape
16 before insertion of mat 24. Liner 28 nmay be made of
ceram c fiber blanket, for exanple, or other flexible
insulation materials, and may be thicker along the
bottom of drape 16 than between the legs 18, 0 and nat
24, as shown in FIG 4. Al though the invention has
been descri bed above as applied to horizontal concrete
slabs in a building structure, it will be apparent
that it has equal utility between vertical wall panels
of a building, whether such panels are concrete sl abs
or wal | board-covered fram ng. Mreover, while the heat
and fire resistance characteristics of the inventions
have been di scussed above, it will be realized that
the enhanced flexibility of the inventive expansion
joint enables it to retain its integrity when the

adj acent
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i nvention has been descri bed above in connection wth

its preferred enbodinents, it will be appreciated that

of KEAIdbodi nents and variations of the invention will
occur to those skilled in the art. Accordingly, it is
under sttood hfite-tidreerssxppssiaf jotrit dor inseetidn Btwiesn ddiadedt building
limted only as set forth in the appended clains. -5-I
CPANE COMPTFING: r o~ harri er expansion joint for insertion

bet ween adj [ h1d] 3 : I,81-N4; :

of 11 oxi bl R0l B RAIGS BRI Bl pcthn b Bhaped o
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U- shaped cross-section, and a | ongated mat of . L
expandabl e £ elongaiss &%H?ew&bf g piaaigyatgriplfisposed within
S@éi@tﬁoﬁgﬁgh- 2. The expansion joint of claim1l wherein

t he uppéer edge of each side of said trough is bent
outwardly at approximately a right angle to said side.

3. TheZ2expaibe expgnsiontjoinf ofdlaiimi whewssr the mpperi cdgs héedch side of

mat.erial, is stainl ess steel .foil. 4. The expansipon

B toBn il SRR ACAR B et e dp SR R

insulating material lining said trough. 5. The

expansidon j ahslexgdnsiongbift f OMieT Eivheedi shideecCRARFLER Stainless

a conbi nati on of non-conbustible fibrous material and

héigel 8pandabl e particles. 6. The expansion joint of

claim1l wherein said mat di sposed within said trough

is undgr co g e - | L Ol: s :

6" whor i n_sang cegin jdmt dEGuELE ARRICPBorhfiidthe Rlayet 8 Hulating
material lining said trough.

5. The expansion joint of claim 1 wherein said mat comprises a

combination of non-combustible fibrous material and heat expandable particles.

6. The expansion joint of claim 1 wherein said mat disposed within said

trough is under compression.

7. The expansion joint of claim 6 wherein said mat under compression

seals said trough to said adjacent building panels.

8. The expansion joint of claim 6 wherein said mat under compression

holds said expansion joint against said adjacent building panels.

9. The expansion joint of claim 6 wherein said mat under compression

locks said expansion joint to said adjacent building panels.

10.  The expansion joint of claim 1 wherein said mat disposed within said

trough is configured to remain under compression.

11.  The expansion joint of claim 1 wherein said mat disposed within said

trough is configured to remain under compression when the distance between the



seal s said trough to said adjacent building panels.
The expansion j ointof clainb wherein said mat under
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adj acent buil ding panels. 9. The expansion joint of

claim6 wherein said mat under conpression | ocks said
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The expansion joint of claiml wherein said nat
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under conpression. . The expansion joint of claim1l

wherei i Sai 4 Bthod FetRARAheY AL EhrSe HphistBRide Between adjacent

configured to remaln conpressio en the

dbwitdumg parlebst ooegmistdge - 6 adj acent bui |l di ng panel s

varies up to 50% fromthe distance between the

adj acent bu din nel s, when i,d |ns rted.

within sai d rougﬁg 33 eweﬁ’éfﬂa dJFaB?E‘T%thﬁ&“&pﬁﬁe $,a strip of

f ﬂé}ﬁbféE}feﬁﬂ-l%&sﬁﬁpiﬁﬁ)%hﬁé‘a‘dl@éﬂ%t Relusehassl BISHE aﬁ’elohgéte@ trough
panel s conprising: (a) inserting between said adjacent

bwith @igegerpdn bl-shaped enopspsestiofilapdi bl e heat - r esi st ant
i mper neabl e sheet rraterl al. shaped to form an el ongated

trough with gep h [ PSS-S i en, an .
(b) inserti Gbg gerg‘ é{l%%)%ﬁ%?& g}a‘fgp d%)ﬁﬁcia%:'tie Plre’-remspant material
fw[tﬁmrsgﬁi@@@m rmt eri aI within said trough 13. The

nmet hod of cl ai m 12, further conprising inserting under
conpressi on_sai d el ongat ed mat _of expandabl e

fire-rbai st Aht method,of glaimi 2 nfushergamprisigynserting undes
& mwss‘i)é &ﬁ(ﬁ s10hgated lfnléi{ 51*& %nyﬁl% ﬁ%\'ﬁ%@%’téﬁﬂ ngHng gz{ld

sutti crent conpression sa| el ongat e
expagihdabl e fire resistant material within said trough

so that said mat rerrai ns under conpressi on when the
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compression said elongated mat of expandable fire resistant material within said

=

trough so that said mat remains under compression when the distance between the
adjacent building panels varies up to 50% from the distance between the adjacent

building panels when said mat was inserted within said trough.

15.  The method of claim 13, further comprising inserting under sufficient
compression said elongated mat of expandable fire resistant material within said
trough so that said mat remains under compression when the distance between the
adjacent building panels varies up to 50% from the distance between the adjacent
building panels when said mat was inserted within said trough and said trough

remains sealed to said adjacent building panels.

16.  The method of claim 13, further comprising inserting under sufficient
compression said elongated mat of expandable fire resistant material within said
trough so that said mat remains under compression when the distance between the
adjacent building panels varies up to 50% from the distance between the adjacent
building panels when said mat was inserted within said trough and said mat under

compression holds said expansion joint against said adjacent building panels.



bui | di ng panel s when said mat was inserted within said
trough. . The nethod of claim, further conprising

WO p@entiony under sufficient conpression said ePORys10e4033390
mat of expandable fire resistant material within said
trough so that said mat remai ns under conpression when

t he di $7.ance&hbgicdnfichemad] Actiei ccbh&bﬂsﬁth@s@'&ﬁg biBder sufficient
varies up to 50% fromthe di stance between the

ae?raaréﬁﬁwrb@ﬁlql slongatedmer of sipandably firerasistoR anatersa pyithin said

el GUOREIN 0l BB ey
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dlstance bet ween the adj acent buil di ng panel s when
said mat was inserted wthin said trough and said mat
under conpression holds said expansion joint against
sai d adjacent building panels. -7-17. The method of
claim 13, further conprising inserting under
sufficient conpression said elongated mat of
expandabl e fire resistant material within said trough
so that said mat renmains under conpression when the
di stance between the adjacent building panels varies
up to 50% fromthe di stance between the adjacent
bui | di ng panel s when said mat was inserted within said
trough and said mat under conpression |ocks said
expansion joint to said adjacent building panels. -8-



