WD 2005/ 031078 PCT/ US2004/ 031290 EXPANSI ON JO NT

SYSTEM of which the following is a SPECI FI CATI ON
woOhelsD3@Fs THE | NVENTI ON The present invention perases4/031290

generally to structural expansion joints and nore

particularly to expansion joints betmeen structural

menbers such as concrete slabhs and the |ike.

BACKGROUND OF THE | RN HAOMEIIRS SXSTEMt s are

gg Lreg§|n nost concrete construction. Concrete

9 f3l9¥Ingdf achanges i n | ength, width, height,

shape and volune of its mass in response to changes

in the tenperature or thSPEEERNAATION conditions

surrounding it. G ooves or expansion joints are

pl aced in a concrete structure to physically subdivide

the structure into sFHIROKSTHEINMENTENNENts. The

expansi on joints accomopdate the conpressional forces

that are trHmspretdnethvenion fiutés gongrasly e srubtahl elpanEsi foints and

durin anenent caused, by the physical changes in the

Bse Patticulagly; to sxpynsipgsiogiicbeteesnsisicnal membars sugh as concrete

Qﬁ@@gﬁagxﬂh&:structural integrity and serviceability

of the concrete structure. The expansion joints naybe

covered or filled with flexible sealing materia

according to the i§§§§ﬁ¥ﬁg§£§§ﬂ§if ﬁruc re. For

exanple, in co ﬁﬁiﬁiqigﬁﬁﬁng decks

are made of_concrete slabs. The concrete slabs are

separ at ed ]@§m8%BBH§P§ﬁW?6ﬂﬂ?§fuwﬁP%ﬁoﬂggﬁﬁﬁ@ﬂﬁpgon Concrete

[
B O Sl SFanel R e O fbfhass n
msp@iasesw changssiin thetempyiatuze di thletmechhineal conditiohbenrdunlieg it.

s are_installed in the,expansiaon joints
@ s SRR oy &% pletEa i P RTne st do bBrsically shdivide
ettt ifo deker AruetRYNHh&Ra |Th%)éﬁ§ar8fon‘i SRARmodate the
joint seal in use is the so- ond-1i'n

eunpicssienyforea that e téanslylpéeddtom @buttmmr@chunaselamaus ldyring

rubber-|ike
! ns?’rﬁat écfﬂﬁ ?ﬁ'[gté{hgrnﬁ@h ges I the cgng]iegetn‘gé 1%/ d651gned
expaps Mg bins ctwﬁpm@ﬁvd the seednafbirtegitplgd sé{%@éhb‘ilﬂ‘? of the concrete

concrete_ sl abs expand, the seal contracts in further
BieEs ShherexPensviRibioss ay e eaverad or Bied with flokiblesealing material
SRBIdiAEY t U nat el
FRORIZGln (15 GRAR s REARIR e PP Bp1d B AR it
dwtm@g,mamkmg daekst ave triade bbsecodte slabp r’Eh?eSctoﬁmretd $labs are separated
gtter%gs t.o. mni.m ze such failure, one 1 WO

0§ 8int-high ersamapodatsexpanding or contracting motion of the

concrete slabs relative to each other due to weather, traffic loads or seismic activity.

Watertight rubber or rubber-like seals are installed in the expansion joints to provide,
for example, a continuous driving surface on the parking deck.

A conventional type of expansion joint seal in use is the so-
called bond-in compression seal. This type of seal, which is usually made of thin
membranes of rubber-like material, is installed by slipping the seal in a state of
compression between the concrete slabs. When the concrete slabs expand, the seal
contracts in further compression. Conversely, when the concrete slabs contract, the
seal expands in tension. Unfortunately, this often results in seal failure (e.g., by

dislodgment) due to the loss of compression. In attempts to minimize such failure, one
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particular, attention is directed to improving the quality and durability of compression

seals used in expansion joints, for example, in parking deck structures that are subject
to pedestrian and/or vehicular traffic. Attention is also directed to simplifying

compression seal installation processes.
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like structure. Further, the lateral load-bearing wings are connected to the
compressible sealing portion at nose portions that are also sufficiently massive and
strong to withstand repeated high force impacts in use. The lateral load-bearing wings

can be solid but may include one or more channels or openings running along the
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FIG. 5 is a cross-sectional view of a compression seal, which is similar
to that of FIG. 4 but which has one of the lateral seal wings removed, installed in an
expansion joint between a floor slab and a wall structure, in accordance with the
principles of the present invention.

FIG. 6 is a cross-sectional view of a notched and folded compression
seal similar to that of FIG. 1 installed in an expansion joint between stepped concrete

slabs, in accordance with the principles of the present invention,
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The lower wall portions of each of the hollow tubes 10a - 10d may have
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yﬂgest@ga@@te 16I' aé’ﬁd‘b?‘ﬁé i despectivelyf t he I oad bearl ng
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as Iateral | oad- bearing w ng thickness T, so
isSH %@ntfaéla@owﬂanahwmtheer@mmg suifiass of twd cobOEte slabs. Further, the

t-he r urfages of
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It will be understood that these numerical values given above are
exemplary and are cited only for purposes of illustration. In practice, compression seal
100 may be fabricated in various suitable sizes as desired, for example, to fit new or

retrofit preexisting expansion joints and blockouts.



accommodat e | ateral w ngs 100a and 100b having the

illustrative dinensions cited above (T - 11/16" and
wo2005/0310784" ). It will be understood that theseCcT/usS2004/031290

nunerical values given above are exenplary and are

cited only r : L]l ustrat.ion

conpr essi 0 nﬁ%@rﬁ%eﬁ%@%ﬁgg&g%s FEHPICHPRE OF]r?“vlg)lo % H‘s‘nSérted or
S'zifpel! mteihe @pﬁ&i&ﬁﬁilﬁt&iﬂong‘ tBE 16eHf e o dﬁhnfsio‘h oy Eﬁteral wings
retrof gltl%(%ieem sting expansion joints an | ockout s.

W% @B 7 8°PEN9 L Ibp RIS gecaEs CPRDTAEOR PPlttiongl()OW is

T P —
tdeel K0pa s e)apa]lmmyomtaﬂag rajuingiondyslittl Q0 anianehl r&ae Béeexample,

TBERAE of ks 38105 5EaD PRy ot WEPE AWEIed Sopragelon seal 100
SRAFbOETIJIBR BRSO redstdnl deB0] (ﬁﬁmﬁf éaa?%l?P icﬁﬁ'é st?8ble high

in the expansi On joint may require on
rAtiengthicpexy Qreoth@@rdmmnmmnal iy beaisgdh to pérmanewilykieond the

SRSl o) R e S FomBr B okt oD e oS b 10s' and

1Q0bitogdthe. EspanmhpIR, fHeiditer sikfhded Rl SidRivals 1?5t efn‘ar’cﬁé Bottom
epoxy or__ ot her adhesi ve nateri al may be used

peFAeROAIatsrabyigs 11092 and 06k may be ﬂvpadﬁd tng,osthltcms esnate surfaces

quo?g%r aq'ﬁ%llx Qt?% gﬁ‘?épigjxgpne@%%p llclo,ﬂ)C rIﬁghee %ﬁkti?j% %gc&gyrgﬁsmn seal 100, a
sthiclelayeelr bﬁ epoy raderikhE2(0@hy BEpresa] éﬂl@d%ﬁ c®ted AoBE le edge walls of
V\?&fh%f 1Q0a. and 100b may be bonded to conti guous

pepEon jfiptand dhe fep W@faﬁe%‘i’fgtﬂo@i Pwp il @}S)]okl@b Then,
S seal
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AR OEH B R 3fng piapial L0, A Sar suibledillpruay be used to
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and 100b wings to conplete the installation o
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to the use onvent |

t echni g 3 es L?{eraq %ﬁén ﬁ Er@’ﬁ?)b)rﬁ%?/avges Oﬁg gja'uqtgr 8’6%}%3@“?1“"613’

hatymaaé a welhda shlOeurandhisld@Oblat @trﬁdﬁﬁeaﬁla}o i XAmpR) 68 BLE the
gar if ap ropr| ate and so desired. Lateral w ngs

éﬁacui]@ cp@yrﬁs&@e Betiog LOPW; cfigrSe 1-show exemplary lateral
%ﬁ%ﬁ@@& b @100 HBe ng\b? oﬁeo 68 ﬁ{ccessts{\)/% %%lj‘éﬁgnt thﬁgow tubes or

ul ar structure exa
theamoklae.gt 20 20b£20d, e&o)rpﬁﬁhﬂoﬁdl@ freribiwvensutROW offhiel wings

}oo°’a an'&%oﬁ )fanrﬁpthg E)%/J.térashretjéces of the sidewalls 12s) may have a pattern of

grooves or other gripping features that may be helpful in securing the lateral wings to
concrete surfaces. Inset A in FIG. 1 shows an exemplary pattern of longitudinal
grooves on the lower surface of lateral wing 100b.

Compression seal 100 including load-bearing lateral wings 100a and
100b and compressible portions 100W may be fabricated as a one-piece structural unit.

High strength elastomers, rubber or rubber-like materials that have suitable physical
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adj acent hol |l ow tubes or channels (e.g., 20a, 20b,
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seal 100 to desired | engths, Iengths of conpression .
seal 100 nEYFBe4 and & shetv snemplaryimgtatistionsededmpressios geal 100 in

i (i . netries. ersely,
SRS RARL L biyeen 3B Ay SER Bl S ) i 0. o
thelingdtatibo gled verin FOG K eadibéaringarink 8006 1 dt 868y A detached from
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ﬁ’&dd@aﬁwn&ﬁ <@l I3 deadipgpese nastien 1 StimtasheTls Qm‘eallomg Boad-
. i teral Wi d._100b e
Bl AL BB MR ORI Rt

e yentiedtosiestafion substantinliypasalel fo Eler4ingriieanow FIG. 4 shows

[ [ f. C ressjon seal 100 in
68 %hear[}Xné sqglte\%lah E}EE gl’T Ve(:)rtical?yngriented lateral wing 100b that are bonded

to the surface of thee vertical wall structure 400. The other lateral wing (100a) is

bonded to a blockout in the horizontal floor slab in an horizontal orientation as
described above writh reference to FIG. 1. The epoxy bonding process and the other
steps involved in installing compression seal 100 in the expansion joint between the

horizontal floor slab and vertical wall structure 400 may be generally similar to those in



an expansion joint between a horizontal floor slab and

a vertical wall structure 400. For the installation
wehow3icsFl G 4, | oad-bearing wing 100b i s cuPCaws9004/031290

and detached from the underlying sidewall 12s,
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cuts in lateral wings 100a and 100b so that the

| ateral wing portions in adjacent sections are
wdaizespenmEet ed. It will be understood that altheaghsan4/031290

nunber of specific enbodinments of the invention above

have been illustrated, various nodifications thereof
wll be apparent to those skilled in the art wthin
cLA spirit of the invention. It will also be
rstood that terns |like "lateral” and
"l ongitudinal," "vertical" and "horizontal ," "upper"

and- " | ovesomprgsrdorpsdab for s renpansivatjoiog eompssidgr ect i on or

orientati re.use herein anly, for copveni ence,

ona”t hatt SerR Bl SRng BTiGh BaGRe thrk mEn bR o

i nt endedt Myast helausdl Find BRSAILE B t}he MRPEAPIP 3L i

CLAI M5, PCT/ US2004/ 031290 1. ,&g(;onpressicon seal fg‘?ﬁlg\l portion,
Wherei, dhe ilgfaral gving hasoapthickness: that éohesgersthian| & thickndsapf the elastic

IO i ng. e ti hranes. and..at | east .

etk nd Wh i 2 Lo RIRI G Ting HIRY, 450 e tpral wing form
strucparally ortegrateti epaisrofblvaelpiderettrudddigathiag. a t hi ckness

that is larger than a thickness of the elastic

megbr an and wher ei he. conpyessi bl e sealin o
poft i onﬁﬁ GOPRESIgR é‘?aip%ﬁ\lia’r’i’é ?f‘ﬁh‘?’f?m@‘? théekyess qfyhe lateral wing is at

leastiaBb@dsRiRN Fantigcof a one-pi ece extruded material . 2.

The conpression seal of claiml1l, wherein the thickness

of the |ateral wing is at |east about one half of an

i ngh. 3Thekenpsmpioasshbal shih lofwlerein thd exinhdedematetink comprises
thviEX gggs l.comprises ethylene propylene
© yteérglg)gg%grs. (511 e conpression seal of claim1,

wherein the extruded material conprises EPDM rubber.

5.4.The Therpompsdssion seall oDtlaith &, WhkreiiBE ekttudddCmaterial comprises
EPD][Q/ﬁlglg)gessi bl e sealing portion conprises |ongitudinal

°I.6. The conpression seal of claim1, wherein the

conpressi ble sealing portion conprises an elastic

acs;or di Phe bbkBrlBR s8N o SLLME U h e SLAn ;

seal of clai mﬁl, V\,hesr eion talggllh@?%a?n %Engong%%%bﬁgggﬁmg portion
comprisagylongtiuding! tabesnnel s. 8. The conpression seal of

claim1, wherein the lateral wi ng conprises grooved

sy fac .conpressi.on seal of claiml erein

t huée' | ameaﬁoﬁﬁ%gﬁ?% g‘garlncgfzcaalp} i,mwklﬁrgm the compregl'\s@ble sealing portion
comprises an elastic accordion-like membrane structure.

7. The compression seal of claim 1, wherein the lateral wing comprises

longitudinal channels.

8. The compression seal of claim 1, wherein the lateral wing comprises grooved
surfaces.
9. The compression seal of claim 1 wherein the lateral wing is hinged from the

compressible sealing portion.

10.  The compression seal of claim 1, wherein cross sections of the compression

seal along its length have substantially the same structural configuration.

11



conpressi ble sealing portion. 10. The conpressi on sea
of claim1, wherein cross sections of the conpression
weeads/aioorg its | ength have substantially the 8aW@IS2004/031290

structural configuration. 11 WO 2005/ 031078

PCT/ US2004/ 031290 11. An expansion joint systemfor

use in a concrete structur conprising: an expansion

jojnt spaci bet ween adj acent concrete el ements of

t hieﬂc on&ﬂe?’g‘%nglf”rl uOr @fsjteén oﬁ%-‘ﬁ? et ac SAFES sTUYRtUE e al
compiitigig a conpressi bl e sealing portion made of elastic

menbranes and at |least a | ateral | oad-bearing w ng

extendi ng fromthe conpressible sealing portion,

wher ei nilt FeangpRjoint spaeing betseen gdjareny chaweta eteientsreidlse concrete

t hatuchse:! arger than a thickness of the elastic

menbr anés; and a bl ockout region disposed in the

adj acent concrete el enents, wherein the bl ockout

regi on qu eneapiags ﬁﬂnpressﬂc&mhl}/lﬁviﬂga éc?iﬁ@fe@éiblb elinPpaiodnade of

N erei.n e conpressible sealing portionis )
elastil pEdirings agd af %agﬁéas%l Lo ihserRg %‘%&?7%@1%&0%@ empprgssible
sealif@y§drae® vaferdih end LQad: | ' | :

e B BIcPl Aac RN AL RS S (PRl o o

.. a )
thicknesp af the\elastipmsmbimgsnartil, wherein the depth of the
me . as or slightly

bl ockout on.is..about.the sa .

gr eat ellrJa lflﬂéllﬁo% he&'TH 1811’8&8@ tg? a‘ijﬁ%eqt SpRarele e{egggtsbggfarpwgthe
blockuiinggiohds addpecdens pedesietfe 1t o8 BEEMOing! @l M 11,

wherein the thickness of the lateral =~ | oad-bearing
whergfn H%f Gogupgessitde sqaling portioprisingertdd infthaexpansion jolat.spadieg and

j ol .aim,11, ereip th
wherd ROTANIR, Mo SR Shng e B gt i St B aetpcten
region.he surface of the blockout region by adhesives. 15.

The expansion joint systemof claim1l, wherein the

surface of the lateral |oad-bearing wing is bonded to

the su : : r.ee mas QI

_anchor %SC&B%FS#%&% 11% %@Jég ﬁg‘%is}iogh Q]y}belr%fl qﬁ?é?%q’n ofthe blockout

regioncisagheut the sehver @i or slightly wrdatarahaf tHeh@idkaéseloftlthe lateral load-bearing
| oad- bearing wi ng bonded to the surface of the
bl ockout region conprises a plurality of grooves. 12
WO 2005/ 031078

13. The expansion joint system of claim 11, wherein the thickness of the lateral

wing.

load-bearing wing is at least about one half of an inch.

14. The expansion joint system of claim 11, wherein the surface of the lateral

load-bearing wing is bonded to the surface of the blockout region by adhesives.

15. The expansion joint system of claim 11, wherein the surface of the lateral
load-bearing wing is bonded to the surface of the blockout region by masonry anchoring
bolts.

16. The expansion joint system of claim 11, wherein the surface of the lateral
load-bearing wing bonded to the surface of the blockout region comprises a plurality of

grooves.

12



PCT/ US2004/ 031290 17. The expansion joint syst err} of
claim1l, wherein the one-piece conpression sea
woansrsses extruded et hyl ene propyl ene terpol yRreTAS28/031290

The expansion joint systemof claim1l, wherein the

one- pi ece conpression seal conprises extruded EPDM

rubber. 19. The expansion joint systemof claim11,

whet ei n essi bl e seal ing . portiaqn conprises _

PR bR T RS A R AT J—
seal oinaprined &x truded regtiylede peo MR tE Sl e Seal i ng  portion

conprises an el astic accordi on-like nmenbrane .

21. The expansion joint systemof claim11,

\?\:1 glt ﬁfﬁ% EXN2LPI8P PGS YRETE @ﬁﬁi@ifgelsl, Whereg thelbmapicce compression
seal @GS Sxtrididd EPTRVISIRARSI on joi nt system of claim 11,

wherein the lateral wng is hinged fromthe o
conpressi bl e sealing portion. 23. The expansion joint
-em Bie expansion jointisgstetn rofcelains 13 ohewns tiod cbﬂﬁﬁrlelssible sealing

y .

. ' | along its Iength have substantially

pom(?ﬂ%g?ﬁs@%nséé got%rgﬁ'gglﬂ?lgrfl&éonfi guration. 24. The expansion
joint systemof claim1ll, wherein the adjacent

cQfcr et®he edpansioh Joiad Bters Q)faclijh‘pQ[,_ @Ik%hp &om ressible sealin
.vertical wall, vvhgr ei Eﬁ{he conpr essi ‘é'?le_ segﬁ ng p g
portiapomngises pelatticsssordiondiketmaembrant strucamre cal si dewal |
and wherein the sidewall is bonded to a surface of

eryl ‘o e i on,join st em of .
E:Iizgi \r/n rlltfle glg%dnj%nﬁgsygt ?1&%12%1? 1%22 ’CWB%ISIH &‘Féﬁ@ﬁ& gving comprises
longi@éiﬂ?ﬁ]rﬂﬁén@‘é-epped concrete slabs having a horizontal
step portion and a vertical riser portions, and

| d ser portions, and
noet zontai SRR bl HEFR e Clowe Thoresrsin e licep wing is hinged

from the compressiBlRGealineesdriig&al section bridging the verti cal
lfli serpporti ons,ﬂ%}d wherein the | ateral |oad-bearing

L0g i s, di scontinuous by a cut between horizontal
\gégti oMNe Fx@angien veipt isyemset iclapm. 11,3wherein cross sections of the

compression seal along its length have substantially the same structural configuration.

24.  The expansion joint system of claim 11, wherein the adjacent concrete
elements comprise a floor slab and a vertical wall, wherein the compressible sealing portion
comprises a substantially vertical sidewall, and wherein the sidewall is bonded to a surface of

the vertical wall.

25.  The expansion joint system of claim 11, wherein the adjacent concrete
elements comprise stepped concrete slabs having a horizontal step portion and a vertical riser
portions, and wherein the one-piece compression seal comprises a horizontal section bridging
the horizontal step portions and a vertical section bridging the vertical riser portions, and
wherein the lateral load-bearing wing is discontinuous by a cut between horizontal section

and the vertical section.
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