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PCT PATENT APPLI CATION TI TLE: Concrete Slab Joint

Stabilizing System and Apparatus | NVENTORS:. Robert P.
w@oaracde1 Sun | m BACKGROUND OF THE | NVENTI ON 1pCFUSt0d6/044624

of the Invention The present invention relates to
PGESAIENT ARPLICADIN t r ansfer capacity in horizontal

concrete slabs, particularly restoration of |oad

transfer capacity in horizontal concrete slabs by

retrofit mechani cal reinforcenent of control and other

pENtS. 2. CF [ Atd. QN I e pouring of
lelrgthecsqrﬁ]gfelt% gﬁﬁsoa{d'@oégggléﬁﬂeg §P§tgsﬁ( %@@@g%@h grade" or
graded earth or gravel, w thout any reinforcenent
r r ~rehar"), is a fairly common practice.
INW%‘?%MI%@%GW E Q%Seta both for outside pavenent and
i ndoor fl oorbeguanmwhi ch wheeled traffic is expected.
The |l oad i nparted by wheeled traffic to "ongrade"

concrete slabs is predom nantly conpressive. Since
concrete has excellent conpressive strength, the use

reinforc [ i n many ongrade sl ab
B&%Eﬁ%ﬁb@% @‘i\?@l{”g&n consi dered unnecessary.
1.RPRfifof e IRVeAtiGRVeMent s and war ehouse flooring are a
few common exanpl es of areas in which |arge horizontal

concrete slabs w thout steel reinforcenent have been

TIROMESERt iRAHIBH rERRR thebabRIieR df %&@tr%éri%%{a?ig in horizontal

concrete slabs poured on top of ‘grade,
ripa

cqnerste lahsy epartivHiam yesieration ©f | trgnsfait eapacity du rharighntal
. % M n . .l n
SRR SR TR SRR BB S b B,
t hermal expansi on and contraction, or due to uneven

Z;géé%mﬁ/me hl}grRﬁur ed concrete). Control joints

effected by superficial divisions or
scoring of the concrete, typically created either by

e S R A et
or gravel, without any reinforcement steel bar (or ‘rebar”), is a fairly common
practice. This practice is used both for outside pavement and indoor flooring on
which wheeled traffic is expected. The load imparted by wheeled traffic to “on-
grade” concrete slabs is predominantly compressive. Since concrete has:
excellent compressive strength, the use of reinforcement steel bar in many on-
grade slab applications has often been considered unnecessary. Roads, airport
pavements and warehouse flooring are a few common examples of areas in
which large horizontal concrete slabs without steel reinforcement have been
poured.

Rather than reinforce large horizontal concrete slabs poured on top of grade,
“control joints” are commonly used. Control joints are straight grooves made on
concrete slabs in order to "control" where the concrete should crack (due, for
example, to thermal expansion and contraction, or due to uneven curing rate of -
the poured concrete). Control joints are commonly effected by superficial
divisions or scoring of the concrete, typically created either by molds during the
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(nmore typically in larger concrete slabs) by cuts wth

radi al saws after the concrete sets up. Control joints

wep@anelsehat fractures, caused by contracti on PCF/USZY06/044624
curing of large horizontal concrete slabs, occur only

PQUﬂi (meyblcarcaSﬁ %éau rpelds | ase pamoveh befare tho caneretss fullprets), or

f t t I
(AT HRCEY 5} 4G SRt sty By, BURTWAE Jeie Sl P tne
cmcaebe aets apwaConptrelyjpintalehgurexthah drattuees; fqazlutsediemrt tdntraiction

S} GRS o PAin L) o850 Bl L) Ty Rt

paimmdelosdatm,s correspondl ng to the depth of the
adth rmin i.ch t concrete wa

ofi@h Shitealarbuicion AR Rl bindidis 4t s Mg Siacent
cahedté sJa@snbnsb@tmeeh@t Slab ednelra aallx typhan)eexteas the ofap @epth” of

oi nts the se int" refer
thp Gopie o SHED 4 GeRIBaine aiefdiae T orliBs epaciett'sab
tosﬂh@tbotmhebem &dmrezterélam adorﬁéep@%@%lt@mdépsm%ftths concrete
bot t b to the to the slab, producing

pqqﬂ@n t'n§‘1 LecongRte WAsPOWsH. under certain
CEhtfdh wﬁ&qaﬁ@&rédtmm%) EnaGull H@;sthqeﬁa&pére botth peraned | ‘t& ﬁéﬂeﬁﬂas

Lof sufficient force), nove substantially independently
‘Qﬁseda'@ﬁ otAfeksed_beredn, | the et dpeseoininrafersnie any subsgantially

'vé?ﬁéeﬁ Yrék irPh> cdn%rét@eslé)@ﬁﬁh&femr PROerftal 17888 eQ{enQF frqm the
spaced apart at gu ar 1ntervals, parall

bqttsma afsﬁﬁeoﬁlﬁl@rto ahel tm pf)é‘?ﬁjﬁ'@ | Bfoduiging Hwodadjaesnit slabosections

thhf @%1 'Lﬁ\d%h@fﬁééﬁ?}cgﬁr@%‘ﬁ%gé iﬁg@@&ﬁgefbtr exéu[ﬁgl Cgﬂg@gg{)&%ﬂgn of

suﬁnmat gree), anomygbstanfwlIapndﬁwndeetlyaoteaduoqhect t.oose joints

aBURAGLAPIN bR pBUERRILE in HURES GPHRRY dMaddLEEL Mbnway,

rain to conc 'hat are expose
spased@phrt lah oegllarastargals aparglel to eacn other end |pebseroinugardo the
din%étiérb ic P |on and contraction of the concrete
I ONS nselves Joint filler is often used

Cbmnreheabamrms lmdhladlngzrreadauhlgdwbys t blsys, @ainkdng i Iol?,$ loading

f t fi
cofbeaigor BB evE RS e ATy 13,756 sHBREHE easa e the
elsmahtsi rDatnhmge\/d:ams@dtby fedezinyaainad)conéreekslabd tHat BRY efdsed to
caus g q{a%oloads i nparted by vehicular traffic to
'i‘%fb' el

the e WA, 3% 1S §2BR9] R CPRugicetlpbs capsad by thermal

expansion and contraction of the concrete slab sections themselves. Joint filler is
often used to seal cracks that are caused by these conditions. However,
application of joint filler, alone, is of virtually no use in preventing further damage
to the slab in the vicinity of (sealed) cracks that may be caused by heavy loads
imparted by vehicular traffic to the slab in the vicinity of the (sealed) cracks.

The loads that are imparted to concrete slabs by vehicular traffic may be
substantially unidirectional (such as in the case of separately poured lanes of a
road or highway), substantially bi-directional (such as in the case of two-way
avenues, including airport runways and taxiways, alleys, one lane roads, and the
flooring in the aisles of distribution warehouses), or random (such as in the case
of airport aprons and in areas in front of or between loading docks). Loose joints



10

15

20

25

30

The | oads that are inparted to concrete sl abs by

vehicular traffic may be substantially unidirectional
W@ swchemslin the case of separately poured | anBGT/U82086/044624

road or highway), substantiall di rectional (such
arggnost eammenly ealigned wmcmve&/elﬁéeeemaﬁ\slcutﬁr rig the rdiigetion of

fﬁnﬁ% pal I eys, one |ane roads, and the
Ve?'@!)@i){%g [ nm{ﬂ}eg ai s?les [ [ [

of distribution vvarehouses), or
It wﬁ]erE)apmredetedatbat in adritieratoebeing ahelisoed angribersferadprotected

fro% %% a Eeéa%g&! bg ffre8£|np %ﬂfa?f Sml:iﬁ&f)j 'rf]lggr(l) rﬁ;gﬁléﬁ)all% lsor?osceexposed

topas pwmidl aulanget of tdmblelnir ¢empemnatwes vashicidar pawniénd, and,

R L o T e

influczn etreszgas cauident pyveimerdzi Ngnetekess, (ndodo@ohcrete flooring

flooring typically is not .exposed to as wde range
st Srnher e bty S A G Bl Ce G BRAG
P@m‘re@ cghdreleycontractels iseUrps.cCedtrbiqoiass initdbol Befidrele floors that
ansi on- and contrgctl oni nduc d stre S as oe%door

arg AarA. DYGHRSREI ALBS coRsts S dhe | OBPIRIS Shling are

getiefalubivRtial ® hecdnabagte @t’ﬁl&?p’&é&mhor%ﬁtal movement of the
contraction-jinduced crackin Pour ed concrete

slal Be¢ons seshlting: frony (REEMALBRANSION; oi nts i n i ndoor

HG@@%r%@oﬁJPPéHeScdnB@te 3faBs ROAEHELE ddYe, SherBHhx(pafticulfly the
concrete during the concrete's curlng ar e

oRposed Adggs %ﬁﬁbﬁ@ﬁgnq 8t lnose ieiptsatcar! att i eppeetegcontinues to
Lf;@%'i/élz eaét)arn&)é‘?'a%&teagfn AR, Hifh ﬁm%hlr&flg/g géﬁ? bbrdi ed to

rom-t expansi on. mever as on- concre
regumstvm)nyeame tlevesurvghen rmwlwdgld@eqtg@rtq ambatanyaﬂme/ertucal

dj@p@ggee e%geifopéxaﬁhgie §6&1d RSy hloagé%akfe cpfeﬂhe%iéb) this

ncrete cont es to cure OV
redulty énsiamgoedpethevslalh sectien ledges,eand pitenl daysen mpsdgressidely

wBr% rf[[%%H{r{ng OIH}%SX 5 Even when only subjected to

y Vértical conpressive |oads (for exanple,
Inobxtdlttorm berzhngy ofehé slalbaerectm:aéﬂges)d)yetsetﬂmansplr@ete)qt atgroslem for

u ana to t slab s d nd, o
cqrEb bioBs B 4P RNEF fudt o el APat Rty EPPereudeoné floding
inl \raargald?rrbwomslec Wekwewn (if %Flce‘n@asfsinalbr@e@rstrmutnﬂd méhdntﬁes are

tse an present a.pr m for, certain
ok 67 iblorn . viich s dvet s Boautye st Feticiya very it
striReffbogrop&dopanatichl YADAFSRNT Asrs @ise BRd vPeHe {cahtrete) flooring
shel ves in Iar%e di stri bution warehouses are
section, its weight forces the edge of that section of flooring down, exposing a
vertical edge of the adjacent section of (concrete) flooring. This phenomenon
causes a tempbrary bump in the flooring, which can result in damage to the
forklift, mishandling of the forklift and/or accelerated deterioration of the flooring.
The same phenomenon is observed in pavement with other types of wheeled
vehicles. Use of large pneumatic tires on the wheels of most vehicles such as
trucks, cars, and airplanes can, in some instances, mitigate the effects of this
phenomenon, but it does not eliminate the effects, particularly if the floor or

pavement is subjected to heavy traffic.
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often used by tall fork lifts, which travel over the
flooring and require a very flat surface for proper

wop@rastison. As a forklift nears the end of 0nePCT/US2006/044624

(concrete) flooring section, its weight forces the
Teedddres$ soha of éut Rbpveofiesaribed ipiepleiman varkoysospprgaches have

be@ﬁé’&{? oasled S%f 'enon@a r@fent section of (concrete)

IS ph non causes a tenporary bunp in
Jdl’ﬂléilllfnbdeI regen mlantnﬂnedaerboweaaldnel profeseyeridraetiedy. Typically

forkl.if dl k

a Bk, prfon &F it Romtedfind og wiishe £ dhR T por, meghod s
refaktiesip neasyn ansl Bbsanewhati eﬁmNemanprewenﬁng)megéymedfby
wheel ed, ve pneunpatic tires,

h
frefrilg) Wats n%‘QWeV%rhuLgﬁ'Pe%r'%dBﬁ 04" 15 GHies Ineffgptve %Bre"e”t'“g
dedridPAIRITE O GRBtion RAGESBF cmsg@a@ econcrdtei gabe thdreisedduret Sby

S he ONMEeENO ot elimnate the
loé“?%@c%e)?aﬁ% pIE; Ry q@m,t;aféq)@?ﬁqedgg -or pavenent is
A%@Ebtﬂbﬂ@r ") BF&@MVatfefnﬁfté it -pFovias el %Gﬂi@or@fto he concrete

above- descr i rob , varjous approaches have been
sestipedIrs @hﬁ“"’e&&? 93pst(hetwsendhe QPﬁomPé ithe slab and Ae greyind)
thQ@@ﬁbrﬂB@\Vél@b" %ﬂd@«bﬂ)\éeec?%s%eché"c‘éﬁ%%j sRbl éHctIBﬁ‘éTe%’ this prior

% |ca a sem-ri epoxy or yurea conpoun IS
mefhpe; 2‘@1 gapRi %nﬂiﬁfn‘%ﬁ h n@@h@@gqs@ of éh@tqomérqte )y segliens are

(aRABANe ) N WHE ol PTAY R BRCHABER LS G Hjection i
oftenelriayat colloquialigrasy énud Jagkldet eA grcmtmnsueﬁngs ot water diluted

Pcﬁ'ggrgf cg%?ﬁplsgﬁlﬂﬂﬁ‘pf & 6\%&?0 ﬁlﬁ s ?t %lr&%ﬁlgg %flythe way

or exa Yy ve
theligth adjacsmric contretei shab apqiranaca\io:ag ﬂoetrpssies cofrihe\nratek or joint.

THE i i@y CAHRDBY cordiinii B0 Gl BEfielBPs R Y& e spoes.
rephies g'l&)dam)aggrmd plitperts devmbﬁgntufudber dh’enedagea aff theNeose
. concr et section n.this prior net
iofiREREA%: & fRaneth, boPRptce olisiet S e Ehoa Sumpf o i
théatdi@”pén@@b;thdhﬁ@dlg%g Idfetﬂe}/mdnbr@é ;Elﬁb s@blﬁmfa{ kAd |t is virtually
rac i ce of syb-slab grou Cc is often known
TDRRT bl 1Py Soine TandteB ! e ioRal, Sukrb Bl YA (T Brey be
cam@é@ffodbkamﬁlé B gkdumackctRsmstt, wateP 888SIAg bfvizen the concrete
es . that are first drilled all the way

S'%%gfﬁébrag& a'&%ﬁ?”%'ﬁé (grveard) eiplinget thereneleimgah sege-
Insd €@l Siort Apres@ctla ofipl &Fithé coﬁ&'e?e sfaB it he@ovt, r@ﬁﬁvé&‘ and
conmbi nation with grinding of the. to s of the cur

repigged from both sides of the Ioose joint. Holes are also typlcally drilled
horizontally into the new exposed edges of the cavity, and steel dowels are
inserted and cemented in place prior to filing the cavity created with new
concrete.

A fourth prior approach also uses steel dowels that are cemented into
substantially horizontal slots cut into two adjacent slab sections, normal to the
loose joint and parallel to each other. The slots are then filled with a strong grout.
Lastly, as an alternative to the four above-mentioned prior remedies, there is slab

replacement. In this prior method, substantial portions, if not the entirety, of a
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repairs the damage and purports to prevent further
deterioration of the loose joints that are so
wo epadiossdl | n practice, however, it is extrenePgr/US2006/044624
difficult to fully fill the voids beneath the edges of
canieeete Gledr #oas o] pAyemm@nt i removaddand reéplacsd wilhld pew concrete
S|£|5Tp053i ble to prevent the formation of additional
Sub-sl ab voids, which may be caused, for exanple, by
T dactd tisadt slabmeeplacemerir iss g@pionyedh elswialicative obnthe etimited

| e, Lnaued. rdi f .the
oo BBd & HPugBIn BRBRARRT H Y IR) Syt e flubiepne
re]?éirihggdetﬁrioragiba s}l: alloos';sI joints oint Jargerrbm;izhntaindon?pieacsﬁbs.
r.om bot i des,.of the_|loose, joint. Holes are SO ..
306 FPUR 150 08 SAPGEIS Shitus'y FeiskeidreahsRigtion of
tr&¥ee ﬁﬁ? ofhel luge l(baw'\et dﬂe@é@{l@drfﬁﬁ*: pla_Q@N\@her] AN ef thasafbt ie@rﬁétrﬂigﬁed
cenented I n ace rl or (0] | I N e cavl Creat e
P PR 18LoIHE 3 corRIder A SHOHF Stk APd AaURNQIL O et the
affdctR] paRnedriibbat IRelcis oMY Bebri AEMo8s BSAtaRtéIa ke removal
hori zontal slots cut intg two adjacent sl ab sections,

anbsyhseaveNtraRlacepeRt 9f & Hie ahernsistal iree farsellingranst asdening
of the neldchcrete aldbg o fithd 1ifE PakdrB vihidH tHRMbd8 'dP Maverhddt ¢ah be

as an alternative to the four above-nentioned prior
reuge®di es, there is slab replacement. In this prior

A%ﬁfim%rotﬁé‘rﬁ% rfp:o@f pihétROSs is! the Mbilk)'® ﬁ%ﬁég%@lb?éds Qross

aconcrete s[a{ 0o0r or pavenent is renove

lopeg jairte of widiagent pestiopsrnt iconeretd pavermend draftooringatThis isbwhy
p Nte LS RES ks indj eatiyve of fhelipited.

PP PIBRENE NG, SSalp ] TS, SRokCUARG  tidiin fiocylR ins:

damaged tiemreezingt Walgr.as avholiyp ineffecliyedrgainst deteriotationfcaused by

abnts in. | H I .
k2 oh 8! it 488 10k 10N THRIR! Sh8 WP By syteot
par&alwefe.} @pmgm:ns mgﬂ”tddsr(wﬁhoutrsfédi HO\lNalS]Ej reﬁlhe’m exsceriodting the
t ecte 0pr ., Pr_pavenent . 0 e. .
piaB B ety aRpfa, B SUEBS: ofjoytS tnd: Bkist Prigy methods
thaﬂtuwntveolé’%r?ﬂiﬁlkg @:ﬂ Qe ﬁﬁweFi |t@su|oin pmtm&giéﬁsgtk@{: E@«t?d fresist
venent. or. In eac e. priqr nethods that .
R Itd e lapt Re EThobisslad o coB skcsariongt Hawever,
vérticdl poadis qforcerirgple! iafﬁeabﬁredsﬁythé@ya{ﬁéhi&ﬁéﬂQMfﬂ? ®ht are
t concrete adds to the tine before which the

trgq?s&g?eeagfrorﬁa%élﬁp sestiomde fheae are concentrated upon the dowel-

concrete interfaces (or dowel-cement interfaces) directly above the dowels on .
one side of the loose joint, and directly underneath the dowels on the other side
of the loose joint. This results in highly concentrated shear forces in the concrete
in the vicinity of the dowels, which often leads to fractures in the concrete and/or
cement.
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A critical problemwth nost prior nethods is the
inability to transfer | oads across | oose joints of
wa@adjoaoent1 secti ons of concrete pavenent or fl OPCT/NG2006/044624
This is why prior nethods of sealing joints or cracks,
whi | e sonewhat effective agai nst damage from freezing

oié@é&’r @D}ﬁjﬁ\?@&mﬁé&fﬁﬁlmﬁ Rwst deterioration

cause |1 C upon e surface across | oose
InJ lcghntczr tha Hoeegoingabaekawpiyndo raro en¢ampassg gt ﬁbjgatr of &he pregent

GRS B RS i sl Sl or o

pavenizeit joihty dynpsovidireg fexiledd transfer bmwemgadjmetnt honzontal

i | trofjtt | |t i
sacBigs. The Pissent nybrfbrdbrobies a Meffcald fpaatl toat o also
bl USEd a6 exove 10ad adinafee icraxdgiess® flosnjpinte resultat fromsnatural

vertical loads (for exanple, as applied by
Crﬁ%‘ﬁwo{/@ﬁlcewr& ‘traffic) that are transferred from one

It & EHbLEGRCILiH td Prolvide ethadl end-appeatus af e dhaoactéhéescribed
dowel concrete I nt er(fa‘alﬂg or dowel - ce

terfac
the PETSS TaESPBIEIG CfIREse Tah B BaSTREMIP NS, BeMsgEAdcent

cdﬁe:lrété ’sla%rh‘écﬁbﬁsetﬁb{ ¥h sl erasabibeteld o ﬁé’ﬁfv@'th?er@lﬁbdr’ﬂe ot her
of oosedomt This results in hig

It @mh@rr%% te peoyiderpMedizod ang ARParaiye céthe q:h@r@cpfgr described
fo?’ 'nﬁétﬂhil g %os@hﬁooqgczlebﬁerﬁ‘éﬁtc irfed tb%ﬂNéé?'ﬂQ&daEé’ntf &&R!ré’t’ée§lab

] e concrete and/or cenent.
seqtiens NVE‘MMICb]\tthQGH@"ﬁ’t'OYbeft WéhWoﬁ@"g?@nﬁgteﬁa\%Wofﬂﬁ@ﬁs &iRon

@ &‘é}{{gaﬁ&b{égy 15 ﬁs thempegsent invention is to
oV

e a met appar atus for stabilizing | oose
Itfig @mth@rom@stécwequeoa meshasland spparaivg of dre mﬂiacter described

fotr rsngci ﬁﬁq k?c%s\élef.f‘cgbr‘e‘c‘ﬂJ gg\%(]féelﬂo oﬁrﬁ%’rbtegbe%eﬁgjaear a o) etat‘ﬁa§lab

resen nvention and
sexamnal that bequnsasdonlg mérsinal, etenuEodany wh&rﬂmoraufotw Ibyotraffic
tfI oor joints resulting fromnatural cracking of the
h(% FitrSte. It is anot her object to provide a nethod and
lt@amth@m«sbjaft td bmwdma addtesd ded ap;bdretdxstdﬁ dte pharactdededaibed
st ghj |1 of .1 cose floor .or. ints, betwe
tohilzife dthsd, 10 S mevBker e RN RAlsELT AR s
s&dtiohecthal daeomniddates tamiitipaiean expangion amat kentradtjopclof the
0 gro i de met hod and apparatus of the character
i HREUSEYPSt abi | i zi ng | oose floor or pavenent

ti® bRbthePEB¥GEH prslicRC 8 RethONBRE BBp&bRR of the character described
for stabilizing loose floor or pavement joints between adjacent concrete slab
sections that requires minimal equipment or expertise to install.

Other objects, features and advantages of the present invention will become
readily apparent from the following detailed description of the preferred
embodiment when considered with the attached drawings and the appended
claims.
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sections in which the generation of highly

concentrated shear forces upon adjacent concrete slab
wGae@vioernsgliis mnimzed. It is another object tRPCPUSM0EeI4624

a method and apparatus of the character described for

stabilizing | oose floor or pavenent joints between

adj acent concrete slab sections that requires only

m nimal, tenporary, disruption of use by traffic
DESERIRTION OFt THE DRAWNGS obj ect to provide a net hod

and apparatus of the character described for

stabilizing |oose floor or pavenent joints between
Fledj1aizeatpeespectied giesl aba Jieot ioopavémant pint etabilitdige apparatus,

ant j.ci pat ed eég(?nsignf ﬁnd congrgction of the concrete
PN NG HELOFIMENL OIS PFREENEHYEMO™ o provi de a

met hod and apparatus of the character described for

tahilizing | gose fl oo r _pavenent joints between
FIgupds errotoRreiona Upwgr adbef o aayameart Jeigstalizing Apparptus.
taRSMBIDAE e Mie 2YRFHIGSE to install. Qther objects,

features and advantages of the present invention wl]l

becone readily apparent fromthe follow ng detail ed

FIEESCi1 Phrieihl @rodstchéifdl Sicvedr §HRREIngRIHF W foor or pavement

~considered with the attached draw ngs _and the appended

joipt aiehiiZIDg SERRFAYCAPTEFruGieE ImRRAAraRISeryith the greseqt invention;
perspective view of a floor or pavenent joint
stabilizing apparatus, according to one enbodi nent of

Fithet sr a3 @lrvation ¢iew showipg dhe dntedorokca dwsisingchalfoafan floor or

oA S FTPRRMRIERI 8y SBRAEL ftpepros

inventwnpredi al cross-sectional view of a housing half of
a floor or pavenent joint stabilizing apparatus
constructed in accordance with the present invention;
FIB. G.is 4niete\atior vewaof aoboltramiwvelges spaskemblytie mccordaficeawith
thhousieg?. QI%I . of a floor or pavenment joint stabilizing
Srﬁ)ﬁ%ﬁ JY°88Lt ructed in accordance with the pr esent
invention; FIG 5 is an elevation view of a

FI?S(? |6tié %n&ér\{\g%%legf the oapsosfqﬂg lflégorI onr p%c\:,cépnre%? ]%?n? s)tlgbtlhging apparatus
shown in FIG. 1;

FIG. 7 is a plan view of the bottom of the floor or pavement joint stabilizing
apparatus shown in FIG. 1;

FIG. 8 is a plan view showing a floor or pavement joint stabilizing apparatus
installed at a control joint of a concrete slab in accordance with a preferred
method of the present invention; and, |

FIG. 9 is a medial cross-sectional elevational view of the installation floor or
pavement joint stabilizing apparatus shown in FIG. 8.
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the present invention; FIG 6 is a plan view of the
top of the floor or pavenent joint stabilizing

wappanetsas shown in FIG 1; FIG 7 is a plan vPemusioo6/044624

the bottomof the floor or pavenent joint stabilizing

apparatus shown in FIG 1; FIG 8 is a plan view

showi ng a floor or pavenent joint stabilizing

apparatus installed at a control joint of a concrete
REFERENGCESNUMERAICS IMDRAWINGEf er r ed net hod of the

present invention; and, FIG 9 is a nedi al

cross-sectional elevational view of the installation
Ff | oGsiceosf d@ﬂ\tl@@@hbj(@écﬂibnﬂ‘lalbi l i zi ng apparatus shown in

| G, 8. DRAWNGS F 1 f f
ioncf"i“?t @Pgﬁ%@g%%%'o@%z F2 face of concrgfg gl ab

J(secbhpal i&A) J control joint P Plane S 1 Concrete Sl ab
secti on S2 Concrete Slab section 10 floor or pavenent
j oi fHlan& abi | i zer apparatus, general 12 1st housing

shal foohérett pateesbtiohst housi ng half 12b bottom end, 1st
housi ng half 12c sem -circular outer wall, 1st hou5| ng

Shal fCongreip $HveRAAY hal f 14a top end, 2nd housing hal f
14b bottom end, 2nd housing half 14c sem -circul ar

outer wall, 2nd housi ng half 16 O-ring 18 groove
10  floor or pavement joint stabilizer apparatus, general

12 1% housing half

12a  top end, 1% housing half

12b  bottom end, 1% housing half
12¢  semi-circular outer wall, 1%t housing half
14 2" housing half;

14a top end, 2nd housing half

14b  bottom end, 2nd housing half
14c  semi-circular outer wall, 2nd housing half
16 O-ring

18  groove

20 recess

22 dowel pin

24 planar 1% face

26 upper cavity portion

28  lower cavity portion

30  central cavity portion

32  bearing surface

34  bearing surface

36  bolt-and-wedges subassembly
38  bolt

40  Dbolt head

42  bolt thread



20 recess 22 dowel pin 24 planar 1st face 26 upper
cavity portion 28 |l ower cavity portion 30 central
wae@awryisporti on 32 bearing surface 34 beari ng BOT/{U82066/044624
36 bol t-and-wedges subassenbly 38 bolt 40 bolt head 42
4 O|tfﬁ®é€?ﬂa§&( g8 bl ock (upper) 2nd wedge bl ock
Iom&g) eIIevi??g gpring washer threaded insert
Apeard nyedes Pock IPWEGCck 44) bearing surface (bl ock 46)
pend QS WadipR) DETAI LED DESCRI PTI ON OF THE
4 REE%%%E@?EHBéBINENT The present invention now wll be
5Q@escihresdedinsed ful |y hereinafter with reference to the
CCQ%E@ i Wdkas) i n which preferred enbodi nents
5%f t he ﬁﬁ&gﬁ?g% are ghomn. This invention may,
5Howehaatingiserfaehdieckdt@n nany different forms and
hou : : rued as limted to the enbodi nents
5éet #%?ﬂﬁ}ggﬁgﬁggﬁbather, t hese enbodi nents are
provided so that this disclosure will be thorough and
conplete, and will fully convey the scope of the
invention to those skilled in the art. Like nunbers in
the drawi ngs and the specification refer to |ike
el ements throughout. As will be described nore fully .
herei n bel ow, the present invention provides
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nmet hods and apparatus for stabilizing a construction
joint between two substantially horizontal,

wammsersti al | y pl anar nenbers. For purpose of PCT/US2006/044624
expl anation, the preferred enbodi mrent of the invention
is herein described in applications for stabilizing

D%ﬂéﬁr‘p apy%%gﬁc!':?@%n escri b ﬁﬁﬁaﬂhﬁpﬁs@%el nthe

herein, the adjacent sections of concrete slabs are on

TR RRRR PR ORI RescTbed RR Wi HortiRaf i fgperence
totthe acompam)engs HredmsngsAm whidh fdrefsoreel embatimentsrafrthe invention
he. fol | ow n?,l 6escr| | on,, the present

ar?r?v IS Imveray ingy (OWevelsbe egipodied, i anydiffesent forms
amiﬁéﬁcbwlahﬁot R chitrlied éshiﬁtnltad eondk erﬁl@cﬁdlﬂh@hfs $&tl ot th, harin:

that are not "on on t hat _are not
relhst o BeRe SECRRTaIS Prdid e i b s rauiLbS thitaush
arftPEorRBletés %@hdqmu EARSIONVEY HRNScapeh @ thé h%n%h ttproée kAkd in
sl abs, w thout departing fromthe spirit of

thg agis drke NHMBRES; 8 ﬁhe feavdngs arfl the qme@catlon r@f%ma Nxe ejgments

thRguRghent ed construction of a floor or pavenment joint
stabilizing apparatus (generally indicated as 10 in
the Figures) conprises mating first and second housing

AQ%N%% aés&{g, ord ﬁﬁl?eﬁérwaebé(low"“Th(frbreé’%ﬂ?r?n\?e?ﬁismrsgides

to one anot efine’a su stant al I ndric
metiods §Ddfapléar€klserﬁ@‘ redplkilizings e aorts@'pctmj JOmﬂabetMay'l two

%Pan"{’i ﬁﬂptl’i@rfi‘gﬁf%? %agg{anﬂaﬁﬁ a?ﬁ%Peﬁ)tePn\bg % hy) - Tflnoer pufpdse of

secon ousi n V S are pretre
expinationathe preferced em’medmnemttdfethe lcwﬁmnusthenem(de&erlbed in

Rt SIS SR AP S e
exemlany amﬂleaimmr flesceibed ahbellummgeﬂeai \tes aiﬂfécanldsécﬂoh@ of
assi st

rec 16, .whi . i.n
odiife TS ainoh shRogle nies Suoiantd VatisaP it el Saenas
thm@hetéfeifzillem‘mﬁdésmenb Oderi(’;ih)efoi nTeea@m@étefgau?e NA @IV BEcome

ruct of .a num Referrin ow .

i resting GRASIRG desSiostn e PesSsmbvaeien sroatHary
b lisédenhnuss Blgdlﬁéﬂehﬁﬁlal&laﬁlcbtf}émtsaﬂhdt alfeen@tl “é@ﬁtrélo joints, on

recei ve do pi ns 22 as shown. 22 serve to
sl thet pee H%ﬁgnr%a%ai QR éoints t%ﬁwizpor Hetmeraa mwéﬁt@nwtyhvemcal
fa€ingsI4t RAGes, and can be used on constructions other than on horizontal
slabs, without departing from the spirit of the present invention.

Referring to FIGS. 1, 6 and 7: A preferred construction of a floor or pavement
joint stabilizing apparatus (generally indicated as 10 in the Figures) comprises
mating first and second housing halves 12 and 14, respectively, which, when
assembled to one another define a substantially cylindrical outer surface
extending between a top end (12a, 14a) and a bottom end (12b, 14b,
respectively). The first 12 and second 14 housing halves are preferably identical
to each other in their construction (i.e., shape, size and material). In a preferred
embodiment of the invention, continuous grooves 18 are provided in the outer
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Each housing half 12 and 14 has a planar first face
24, which, when the two housi ng hal ves are assenbl ed,
\Vmamememeh ot her and are parallel to each ot hePCT/BS2006/044624

per cavity portion 26, a |lower cavity portion 28 and
a@enttf rthe r@asiqud)\@sﬂzaanedtl toareheiex txnidgs$ rifowhloh assist in

I I
hc?@t‘@ B Ll 2 b P PR et S B AR 1 i brsterrec
erBbodiment et thel ingamiany hpusing dale8 12 and ddaafevebgstructed of
alﬁrlﬁfﬂ Inpw recess conpared to upper cavity portion 26 and
ower ‘cavity portion 28. A substantially flat,
i nclined bearing surface 32 comuni cat es the upper

cavit orti 0 t ntra it ortion 30;
RERHiry s . RtdsSre 40k rRaEy i s2h o5 the
haLemgunaioes a2 ame 140ued aPeeiZeyl tDaBEI0S ddNel ®irsh22 as shown.

central aV|ty 30. Referrin
DG Wit 2 Beneta Rl b na HakEs o Hhinatanmpnt wih each
othedi cated 36 in the drawi ng Figures) conprises a bolt

38 having a bolt head 40 and threads 42. The bolt 38

ext ends between a pair of opposed first and second

Eéhﬂ\d%ushrhg?%'éﬁ 4 afd d 448as éeaémtﬁrmefaxe I M@h l%ﬁér?rﬁeeﬂmo

enhodi nent of the invention i's nmad st eel
h%ﬁwwl@@lges Br%eﬁeemwe@nf@cqeaah @tlmropérdoareamrmlei u‘.m eachrather.

A5, ARG Hoofidorl 26 OISR ERRSbrich B8 B TP LSird ddhiFBllon

tO recei ve one or nore evi
30,; iagch gxtesgrinteghe ;hpuyngvasrﬁ €% 14Banthapenta theqaanatdirstAace 24

ofte%rcﬁ%ﬁgmp R (125t 8na§ gﬁ"% & oc?< pZ@é sehdrdi c'aoréfga’tlﬂn 30is

count er e I n sec and enga
a reiafe@ﬂssmlom relgess CQBBpaerfte uppecavity Idortian 76 @nd Zower cavity

b 220 085 U8 P Bt PR o lftr

up‘ﬁeﬁcamty pedige 28 tmthe4czle|1trais cavifyapartiarf 30nahd reslidsemtiangflat,

Pk 5Bl B B EE h  ARPhEE 2 e
cdntral cangfy portfcac®® 32 of the upper cavity portion 26

when bolt 38 is sufficiently tightened. Simlarly,
wedge bl ock 46 has a pair of inclined bearing surfaces

R&érringhnol tor BIGB.ef ehabd:y Atborandv@dyes edibab¥embl) (gBRerally
hat they nate with the bearin
q!kg)rpqad 40

t 38 so
indr et Pothe oD Fidties) CaPTEFSa Poltcie pavingarp
ardBthtsads U | TheBblk 38 lek@htis Bevesha nﬁbf 6 sk ﬁPé}fdn'd%cond
%&IS suffrcrentl deep to all ow to ext end

nrgspectlvely In the preferred embodiment of the
invention bolt 38 is made of steel, and wedge blocks 44 and 46 are made of
aluminum.  First wedge block 44 is counterbored to a diameter and depth
sufficient to receive one or more Belleville (or similar spring-type) washers 48 and
bolt head 40. A threaded insert 50 is preferably press-fit into a counterbore in

second wedge block 46 and engages the threads 42 of bolt 38.

Referring still to FIG. 2: Bolt-and-wedges subassembly 36 is disposed within first
and second housing halves 12 and 14, as shown in FIG. 2. Wedge block 44 has
a pair of inclined bearing surfaces 52, which are preferably at an angle relative to

11
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wedge bl ocks 44 and 46 w thout touching either housing

hal f 12 or 14 when the housing halves are assenbled to
weam/oetsher as illustrated in FIG 2. The fl ooPCDIUS2006/044624

pavenent joint stabilizing apparatus assenbly 10 is
thpraaqiseoﬁamlw&iSIOaﬁ\ét thelyymaignwith thecbedvingt surfaseard® of the upper
A PR RRTENSAPALEP 1 PR farfiendly Simdiy leddsulgok 46
hass appaumodermblmed tuearmgpswiades B2a vdnich &rda podfetaidy lab@ei agple

Dt i 0 P38 86 et B R Py e BBRGIRG bRk of e

Iodeﬁldaemy pOFioRATS WheRe belt r381@ sofficieotiy-tigiien&d.anGeftral Acavity

oSG o015 i e coyionsbelE s % BN RRIvsER At seensing

. we8§d bRbRs 45knd D) withow tG&&lﬁﬁ@éftheﬁﬂHo)ASIhgrhaﬁOTE at 14 when the

- t
O ANRHS 458 IR PR S asoldtpiad BIFIGSS athe fapr or
pARPRS t j@.rﬁl depilieinga a@pb@&@tas@bmystmaug hprefé?ablyobnaterauy
JOlht().AClrcuIar hole is drille ovvnwarlsé .
t he

SUTMBLiGAbbHLA BEREFL e Basess SiPUd theesn i baf
Int‘:tﬁgb?éfel‘?éd ER®olrheht %?tH’égn@é}ﬁlbﬁxéﬁT@éeﬁWg 56 &*b@féiew'lﬁ He'top

e control joint J, equidistant between t opposi ng
endgc dea (amd, 14 pf die haesipamalvese salthat & dee (mé shpwn) fnserted

i t1 Of [ t qdi t f
P B e D 5 TR P lapd 1 AR e adiBa Tery
slightly greater than the outside dianmeter of the
ggﬁ;@@ﬁgﬂped) assenbl ed housing halves (12, 14) of the
pavenent joint stabilizing apparatus 10. By
Refeyringf new dmpl1@S. 8 and &t abiprdfersed owthod ky whichiflooh ot pawdment
I t
iy Rk ARG 2.5 Thef B3RP Adfacthe shiforsTEd. SoPora
suknlﬁtav&any tHoezcbrupll &;wdgadé&&;nc@a)sl&bnd beﬂdnﬁard enihsthel@kample
respective is prefer nches
I5Sptphe M cont e 7o LR R B2 3 ea B et astiShsides o @
stisdtararlly $Raighdgontrel RiRRY. i nches (as nmeasured when

bol t - and- wedges subassenbly 36 is not tightened); and
the hole that is to be drilled in the concrete slab is

ASGuQa@ir holéi igeilled dbWneBeIRtHrelgh ﬂhecomﬁew‘ela@obé‘dn@@g (371r S2)
enent joint stabilizing apparatus 10 is insert

VW'thﬂi‘ﬁ erdenef the hglg being QPPWOP(W"?IWCSM@F@ wiship the @qur%[bomt J,
e§G8istPP Bettben e BPpdding RRes (F1, F2) of the concrete slab sections. In

the preferred embodiment of the invention, the diameter of the hole that is drilled
into the concrete is very slightly greater than the outside diameter of the
(unexpanded) assembled housing halves (12, 14) of the floor or pavement joint
stabilizing apparatus 10. By way of example, for stabilization of a six inch thick
slab of concrete across a control joint, the length of the assembled housing
halves (12, 14) as measured between the top ends (12a, 14a) and bottom ends

(12b, 14b, respectively) is preferably six inches; the outsidé diameter of the
(unexpanded) assembled housing halves (12, 14)-is 2.980 inches (as measured
when bolt-and-wedges subassembly 36 is not tightened); and the hole that is to
be drilled in the concrete slab is 3.020” +/- diameter.
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top ends 12a, 14a of the housing halves 12, 14 are

flush (or nearly flush) with the exposed top surfaces
woboorieisepncret e sl ab sections S1, S2. A tool PEDUS2006/044624

shown) is inserted through opening 56 until it engages

- InapleratBs), the assemipedffioor o panemenhioint stédbilizig iappaatison is

iy 8 BEhol, A5ERIRE) TG by e S gy e
top@htis 38aj $44 ofithe iousing hiilves t12di4 ar flush, (ot hearboflush) with the

g g RS o8 TR MohRE IS s Pouar d each
other. As the two vvedge bl ocks are drawn towards each
b 52, 54
A Sisl s hote) e irousato Db s Branzioes ol 28 in the

praférreueémagdumeat Bf th?ef invengomdod1e B8 &fasld HREgdial recess in its
res&ect \Y; f?@f urther ti ht ened,

t
DAoL [ HIA0TE0 farageis o2 ARy BIATCRCSBNer el ARl 38 is
tufrfé@' i’nnéfqlrétedn%fctl&r? the BdT\le bai gstrﬁ’éadémyte g%Bd\Nlth msert 50 in

therefore, are also inclined relative tO“P ane
e

wedgecklogh 46; diawedha ftwe asopedlocks 441 464pwatd eagh rer 6@ the
Mén%ﬁlé nggfktshQFev dRIIE GolAYBs PESERE of R}, Ble S Pg@tlfil&l@fbearmg

| oor or pavenent JOInt stab
suiigeas £2ub4 rresssagrinsdithe upper amdi lovied iepring sudecest &% and 34,

2 t
re?@é’&@@%Q of‘%%ﬁs@@haivgg ?28 %wal Jﬁ? %i@él?hgégrﬁﬁge% Fsoﬂﬁ“ther
tightenetl4 VwC@epUQhI@d4é,p66t(V\4hnS@ hiaring tsudfacese 6ge hdi ace dnclined

b 15 8 B0l SR IE 8 O M8 s )
forwatﬂlettwot fhmlstngohaivmacﬂat  apaih diewili bensndeBdtopd FRat, since the
oEHE 5ot ER) M, O BRldn 281 TSGR oy apian
aﬁpamtuaglOonst;mralMltd andZmdwwdoet\heer( thenoppoised Hheds, (F1, F2) of
th%é‘flné:r%% slggggéﬁygs ﬁ%? n%@dlf‘% ﬁe@&B A %t tﬁg?\%ugﬁgtha ves 12,

14ars pastistubpedrt FUb elircvtidn §elf'p%ﬁdlcﬂll‘é¢ te it plGeqPNCWRERDY the
sl.ab sections incre the friction force between t%
SQICRICHIE YBE OYET WAllS 4128. 1A% RbIH @ BoHZaial Compassiye load

to(td twBondreR A satEbdid (SN@pases. It will be
under st ood, then, that bolt 38 can be tightened to

provi de sufficient frictional force between the

Fm'tlggteh?ig\é&%o&% |ﬂé¥e§§1éjs fhBgnhERAHi A ﬁorﬂa@?bré@é:f)éﬂ%%n the
seml “circular hou31r|?ge gutle\r/sva Is 120 P4rcet\l'/12 r(]éen(1)|nc(?rculalr drﬁlgg) Iec?gnes of the
adjacent concrete slab sections (S1, S2). As the normal forces between the
semi-circular outer walls 12¢, 14c and the concrete slab sections increase, the
friction force between the housing halves 12, 14 and the concrete slab sections
(81, 82, respectively) increases. It will be understood, then, that bolt 38 can be
tightened to provide sufficient frictional force between the housing halves 12, 14
and the concrete slab sections (S1, S2, respectively) to prevent one slab section
(for example, S1) from vertically moving relative to the other slab section (for
example, S2) when the top surface of one of the slab sections is subjected to

heavy downward load (such as, for example, from heavy vehicular traffic).
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(for exanple, S1) fromvertically noving relative to
the other slab section (for exanple, S2) when the top
wamacs2df one of the slab sections is subj ecPe€USING/044624
heavy downward | oad (such as, for exanple, from heav
It wélh be uangierstped £ ihey. thet ane jor e s astrayemenhigint stabilizing

a@ég%tgg t1g&%06% gﬁét%l%fd iRaME MRdHnet %?t%{lb%ﬁ"’}%r&hzé e to prevent

e installed e nanner descril
refedive ivart‘@abmevemepirQf\aeimcentectmmcraie slabrsectiens. novenent of
adj acent concrete slab sections. Concrete has good
conpression strength, but relatively poor tensile
Cemcrreieghhs deatiheompriessiomtstrength, toot $elptNeyy ooi Mdresile ratrength.

ok ey, B veBG i hERE FefiorRi B) voliferglie $68larm.

thadpméagm\mfntla:m provides refaks tstabigation |byetak|rig gllvantage of an

nfSEnD SRSiT Chy B GamBiess Se SEh G of Pabieles ol bartbllar, in

thee pidsens, mv'énn@hh%rdjetm@ht Z:,@ﬁ&r@te cmmjstsreuﬁcsnsonors QEHdrORSrizontal
ar stablllzedlnre nto Rother
SSTPUAIL FEFITS: GBe SBRIFEBN HelRiaB o GTAsTs BUIoE dyecoTppression

f&dfe% Seetet PR8wedr oppdskd *éagémgﬁhétse@ﬁbrfsr om the above
description that it is specifically suggested that

expandabl e paired housing halves 12, 14 be utilized to

It W BEUridREstHES %ﬁrﬁfﬁé S0VBr RSeHHdn ﬂh'aatt is fsBémh@é?l?"suggested
0|nts in concrete sl abs cavities be cut alon

trebexeadabla PaifedipIsES el Lhdddawiiza o ablagnecroceRssry
(?ﬁ?ft%e%lw?hfxfb?qg@s@ J%.rﬁ@'.ﬁ ggn&}efésaass,hge{gﬁt% %%cggénohs the

€ e caV|t|es expansi on
lopsey tivieh et ap@roaﬂpﬁee@l”ap@raﬁdwémwmmorithe saoe; thal expaadable

e
PR RIS (Bl Es 3221 be fited HTHS BIMER, ad Exieidr B5s g0 ve
tightendthto & puddeterniingd amsumt\m oocpqmds etitaiva bh sppapniate dyount of
e ' . ret .
o4febekh 88 B85S ol b Ak ARRDisRERST S Fe R i 0 s
tl‘ﬁat @ach i cavity hesplarcabpisosesswats! jorm@d nys thenaalievad sgalged of the
usi,n erm di spQsi t Lon ch,_housing hal f . .

g Sondielilehr SPRsRO0E | SAE ofilo R O8R! Peedigryioint
stsauuzmgheppaﬁmsemsamblyeqm bt t aveyr ey edlit rlﬁmtngvepermnttmg

dlslacefma |sco 6 g ndltlsashodeswe

lae% a? @ jageit & Apre QEfhedwo slab sectlons
(Shsenete is, essentl ally, an aggregate of Portland

cenent and stone, m xed wth varying :
The compression required to prevent relative displacement is considerable and it
is also desired to accommodate thermal expansion and contraction. Concrete is,
essentially, an aggregate of Portland cement and stone, mixed with varying
proportion of water and sand. In some compositions of concrete, other, inert,
materials (such as slag or vermiculite) are added. The compressive and tensile
strength of a concrete mix are generally determined by the proportion of Portland
cement in the mix.
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proportion of water and sand. In sone conpositions of

concrete, other, inert, materials (such as slag or
waeeooriogski t e) are added. The conpressive and tROBUBM06/044624

strength of a concrete mx are generally determ ned by
Thenbepmamoetficiant &1 lineat expatsioarod sonératet ingenissallyrsach that, for

0 cret

sikghih 10 SRS cBhffete s pediRRt (BRANR SicCiesiPd ' Eonteo
credmdr emrelrrﬁcbraed sdagei pmsed tcppéretd slab fipors), Slemedd tapically less

g J1fef pfiR RiaE Bl Lo P el @Mp R BEMELELS. i kept
ahoavei fedeizong. | Roraexterion pémimmﬁntheemhowﬂs;f iviariatien ao®itetiiermal
er at

paRh AhY Bncatibhih cO%G bl Hidhsh twiad e, FénGlacbfemperature

vatiflamsantitipate.cont racti on is consi derably higher,
owing to the larger tenperature variations
antici pated. Derivation of the anount of conpression

Dévatien P fhd holAt YEEIMPRBSIES to BE IPHIiEE BLivRHA éﬁbo@é@'e@ges
di s%bacement is related to the faorces anticipated in

reguigerbto ayaid gispisement isHelatedhiorthe fergpe anticivated ipupage. The

weighCeNgiedgame &lksled NAbli¥e is 'cbnéléer%ljs&ét&‘?ﬁlﬁgtnﬁem"lt fshﬁso
amount of conpression exerted by the floor or pavenent

nqteq dhatsigrAmpyntngl BpPBIeSSIAs ea@gt@ﬁmyythfoﬂ@ms@r Rayement joint
stSBﬁﬁﬁ abﬁé;fﬁg.% A G0 Fhik Mot Exégedttﬂéuda?ﬁﬁéés?\{e strength of

I nvol at sufficient contact s
thexmaterial, lnb@lt/wé@mdtﬂiet Rufifisienigconiactessirfage Afor et between

tnEHBELIRL AlVAYS D Ry K Rtheld) rAkekd gg@ég}%dn@&o?ﬂhksy.

ori zo 2ot et
Typisedly r lhtorlzmtsl rcemerem cslalh efftor canrqarpwsmeet stanstrgtiitnsahdve
i vel X Si : Even
oliE|dth, {@nbrodiie, "ShFE AR (PRYEAT, 0f Bigfha pSBansion
cdeffinierés pEeerewith dine ntnm]deatplpib iacwiuinbofyertidad, rollieg obad egpécted

o el e L0 ARG K e
ha&vwﬂze 14s ehivh cumtas $fesrbpposetiaidges om@aﬁéb b&ctingeenallié Dse
V|t|e blsgcted be{thel Qj nt

W hagisdnodest i sice; ﬁ’gﬁ'b?#é’ﬁteéth's(ﬁ?t% by, they Igasgjoint of

a bmmlefermmerdm |exas¢ napler@ntatien Wit dtandavd tootl i'sCréédlly enabled.
meter can be easily drilléd

rﬁw ti ﬁ g g

£ PHE deeﬂmc@w eS ohB G 4RGN, bR RSl Aliled o the
coicrdte el Salcibi. nIHMrlﬂJrﬂié) camsed ¥f IR wAkidM ﬁwla%/aalé%éénp'b% cut

bl ade radi al saw. th a known di stance ween

wkg?)@ogwtlpe blade radlal saw With a known distance between opposed
relieved edge surfaces, a compression device or expandable paired housing
halves 12, 14 of slightly smaller physical dimensions can be disposed in the
cavity and expanded manually with the application of torque. A torque wrench

can be used to obtain a desired value corresponding to the desired compression.

In the preferred embodiment of the invention a spring (such as one or more
Belleville washers 48, or, alternatively, a helical spring) with an appropriately high
spring rate is incorporated in the device iin order to accommodate thermal
expansion and contraction while maintaining the desired level of compression
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relieved edge surfaces, a conpression device or

expandabl e pai red housi ng hal ves 12, 14 of slightly
waeat7loers2physi cal di mensi ons can be di sposed i PCT/82006/044624

cavity and expanded manually with the application of
betweeueppdsedozdpee ofrcensiructian seetianse dA highadptriagrate spring also

IR oL et R iRt AP 5y cpunt of spring

deflecitor. | Withaa Speadey fasteohr eisg ohelt 88) nmadinB=dnjigctibh gvith high

o8P e, BB 48, BobA ALt e

ddsired dtklei arpount afradenpréssiarc achievethtan bbelcoatately Rebsthmimed by
|nta|n|n the. desired | evel

d of
thg%%‘f‘:‘@g%}? g&ﬁﬁcﬁjﬂ?@@ﬂ'%pﬁ@éﬂa'@%& et with the gppessd walls and

erﬁ:@ghﬂeﬂﬁg thé\ rlés@han%@fcbfnther 8pengsdr IByg ué\hgomfsl k@%n&prrotanon
det.erm nati on of qqu{a ressi on ap he anount

CayNtiggyr MAGOdNF Sef 4 Wraneh sae 5: e!'%taé% Pr (asluged.
bolt 38) used in conjunction with high spring rate
springs Bell eville washers 48) to obtain the

It %‘hﬁ?e@r%%ﬁértlye“@%l skillgd ip H@eaﬁ%mﬁt bf theoprepertsinggntion,
wiRGheeussl man v@ﬁcac&qﬁ&rzshw Q%sfé&?aﬁdadb‘ﬁc#b%h@&ﬁﬂéﬁ oPholt

rotation applied after making contact wt ose
38vabpyt Emaxieresulin by prigl diselacemest ahwedae blorkssth, |4€gsWhICh

cAbeH PG BBYBCHHEHANR NG AT haLPUNY NO) Mt hod, the

or a torque vvrenc i nated or reduced.
It will be appreciated by those skilled in the art

lntéﬁ?tcasb '?hé R)‘F I%l%é ?fb%ai%\é%nﬁ%érggsno%%&ec{ mﬂgﬁ%:ﬁed %he weight

ression” app
exp@ctml mtraﬁucbﬂﬂnsvesnwamat joing vehens at aisudvﬂesn (i.eaxdating the

oA FAFPARA pBlatRE 1 o7 S8 e RNl B o e o

oppoged aselge rselrfaoesa(e_ §.obearifig sunfddee 52015141)r bs 3ised tepardned the

fo?c}é?&ex eed r?aﬁlagﬁ’ﬁlag temsmﬁ g%tlai?ra{l E:g%?%gggn (tr\a'g3 all opposed

wéldge @@fadse [olugesdtes g@tré@ﬁ:teteﬁhteofﬂatﬁbri d:é@?ﬁc)flenﬂldétﬂéé‘n the two
econpen at two pairs of o

(CUboiwEt PERWE FUTaoS Heat P W0k Back BEBrinG ByBees B4

reb@ed!ﬁb@ﬁ%ﬁ‘ldtthﬁt Bellesfie WasHsd a8 roe@tn‘errqyﬁ@m ﬁghtlmsﬁ*‘hg be
to |lateral conpression; that all oppose

e@alpvsf&ég BéallyuBPseht e variationy e distancey a@ftqlraﬁ%ed by thermal

expafsibh @harbnPLI RSN tHdSdjh¥eht CBnéete 188 ¥&QBRBEar i Ng
surfaces 32, 34 and wedge bl ock bearing surfaces 52,

54, respectively); and that Belleville washers 48 or

It & 8186 coMBerel thahe!iRBreEREALSF BBse joints (for example, four slab
sections, separated from one another by a pair of loose joints crossing each other
at right angles) are commonly encountered. In such situations, integration of the
slab structure is readily obtained in a modified embodiment of the invention in a
similar manner as that used, for example, for an aisle possessing a series of
substantially parallel cracks or joints, by exerting compression upon the opposed
sides of adjacent concrete slab sections. In such a modified embodiment of the
invention, a floor or pavement joint stabilizing apparatus has four housing
quarters (rather than two housing halves 12, 14), with each housing quarter

16



10

15

20

25

30

enpl oyed to axially absorb the variation in distance

antici pated by thernmal expansion and contraction of
wo b@7adisacent concrete slab sections. It is al BOI/US2006/044624

consi dered that the intersections of |oose joints (for
pasiionptl eagainsiions| eftfoye conasets, sialesactinnsdmeeting one corner of a
grmnother by a pair of |oose joints crossing each other

at right angles) are commonly encountered. In such

situations, integration of the slab structure is

BE9 k. Vot gy o, TR oh o, B PG ey Froreover, =

coewaniphemeans airobéaisihg gopesietesmingdaaraeuntesf cdmpression with a
subst acg

Bl ISP B T
wiion ¢ast & Sirpte aeztkepms Alleh wmd:h aandi use@dfoertmmgnmetbolt
e mventb a fl oor

AfiragiVen, B 55 o Bt Pe T OUSHh LR Arsoeke! wrench wil

sufficdt Refighitanhd weit N wRém thd BENSAIelRasHets 48Whddin 88 &Bmpress,
hou&@n}g guarterpositioned against one of four concrete

ong §FRE CPHERStRERENSHGAHRech I SRl th camgrasgion desired. The
arﬁ@uﬁt%f'Iéécﬁoﬂ\’ﬁﬁ'&@Er§né\‘8rred7én@ttl’ﬁ‘eefzortréﬂﬁ%dcﬁeﬂ@b%h 'rﬁ’?@over can

prin enabl e, noreover, a conveni ent means

b%mr@dgwﬁ@ SECbF‘édétaédWPﬁ@dNQﬁi‘ﬁtﬁwt Thyt laggripinaseassd y stacking
Wi el'fé'rgn%ﬁ ftheSQS g grurﬂﬂé‘ﬁ v\?n %n&é@é ROt %?h@ﬁ{??a%i%nd

socket hea case a sinple
defleciign dé daublash b&aﬁa@@nméb@ waghersurimi opposeed disntation (e g.,
d. R
cfieal® Bt Kcancele ek, MR otk 198 1 ol rachl | 8BlsEfion of
invgreand h@teB@llaree/hers end/va@hleersthwenb@am otbec tagore 3w/, woiok the

szibﬁ%lhgra%?&% SH& %_u\faﬂﬁédrequ' red to obtain the

F éssi on anount of | oad or force
transferred and the correl ated defl ecti on, noreover,

' t f addi,t | h
AT 38 Ari@ert, BalrR SRl 48 wBbRe Skt TGSt Srinbe: or
otgenf ?rm?bnmmgr( ad. splrmgmawetemee tIDIsQﬁéﬁé&abrI]é a6R)a fid\washer
e I ON | | washers I n
%Bﬁ%ﬂﬁﬁa““@f&néﬁ?gﬁﬁa 4% bté %O@ égaétngb@afiospeaaémdless of
tyf)@Qﬂ w@ﬁr&@ﬂﬁ@MséaceAttérnéwégexa ftafrl. wRSlcACEAPDeOlised to
and washer thickness are

i nn ert out er %ﬂrEEters
MERHEP B IATeT SXEE YR (e PP Wideni dereeihasikesn mpplied
ariethee e Bolt AS néNodrighRALY v BeieviRe MRHKels! & YREPBE dFhigh
waved washers, helical springs, or
load springs are not strictly necessary for fulfillment of the principles relating to
the present invention but are considered the best known means of enabling use
of a simple wrench in application of a known amount of force and accommodating
anticipated thermal expansion and contraction of the adjacent concrete slab

sections.

Sufficient compréssion by the floor or pavement joint stabilizing apparatus 10
along a crack or joint between adjacent concrete slab sections effectively
stabilizes the two relative to each other and prevents the relative displacement
between the two that is considered necessary to further deterioration. Use of the
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ot her comon high [ oad springs can be used. It is
preferable that a flat washer be used between the head
wdoghetshe bolt and the high | oad spring regar Pt EES2006/044624
type of washer/spring used. Alternatively, a torque
flagr on pRVeAANTeinG stebilizimnoranpalates P do ponide dyfiiieridcainpression

o BaRo T R hCEHCke ot KR gl s prtoP B

sukesh esdaepaiting the game df amqy@an@auith;ma priipesralating to the
he principles

prleé?'gt \Jn%m?ﬁ ﬁ%@ﬁ{é{s tbgﬁp |nve {Dl OR B egée&are consi der ed

t he best known neans of enabling use of a si rrpl e

wr.ench in appli at| nown..a of. {0

t 0 Bt PR B M. e AESRHOT AN o7 Jneeifs & Hoor or

pékiéﬁ’(dn@jlﬁrhmamfzm@ eppaiaRe elltin @ecartanes WIth‘t%eS@l@dVe@&crlptlon

CO res oor ,or
loatia8 (57057 bk 12 8Lt o st Seiee HpoB e B b adfacent
cdiRieie edlalf HedBoY it @REAIC ttRerahfidr éacgneaemur%frﬁ@cw Ydthpression
stabilizes the two relative to eac her and (E,Jtrevents

URHe theepiapilized dpesh i HUSy d0%,5885% 196 .1l gectiops can no

lof &%é\% Qfhd OIS SRANIdrA InBTREEoritpéiBrlié predbhiy. Use of
efl oor or pavenent joint stabilizing apparatus 10 to

prOV|de sufficient conpression between opposed edges

Aftlﬁﬂ.@‘n' thér'%ehé‘sr BE&S sﬁeswn 2R rab§cﬁaédatne ??éﬁerr@dfeln%ﬁd I &'the

r surf ace and repairing t me 1 n accordance

pmsemt tiveniian, rﬂt:uvgilletse reddily i @F!Pa(f@tt Wetfmsés@ﬁ’!ed v ditg iavh that
Eéﬁdnéegu &hSe %Eaé Gharetd hCQBCﬁétnSQ%eédt E)rYé lsko®€ of the

erstoo rom-t ove escriptiont
apnﬁldadlclamsal:br example: pavenent joint stabilizing

TR 4 v or A, SaBfind ' Baldif, B LB £ RFGRY A no

gmoves! 18w WIﬂeoewglmt:@i rnagq ’zﬁ;ent concr ete slab

35 BeenteuioRan bk SGhafiolt ol of sRLERPRRF A iy,

Wedige dlazks t4{4§e46 Icabtble@ﬁhgc?.meoban dﬂmdt@imbtm?g?n Amelinum;
eterjora

h
T e Bt B B0 el S A S g SRR S than

slabs faidreae mtaeameofhahh&thnrsw@nermycevéﬂtue&uy,l t will
in the art that

Vi Dol 18RS dagn it Paa S D ey B 459 Hgw wRdaRlock
phiketoge@ee of the appended clainms. For- exanpl e:

Various common forms of springs can be used in place, or in addition to,
Belleville spring washers 48;

Wedge block 46 can be drilled and tapped directly, in which case threaded insert
50 can be omitted; and,

Various forms of threaded fasteners, having various forms of “heads”’ and

adapted various tools can be used for bolt 38.

Therefore, the scope of the invention should be determined by the appended
claims and their legal equivalents, rather than by the examples given.
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The a floor or pavenent joint stabilizing apparatus
can be constructed with no grooves 18; and with or
wowvdahosts20O-ri ngs 16; Housing hal ves 14, 16 canP@BUS2006/044624
constructed out of materials other than al um num
Weddlajm: bl ocks 44, 46 can be constructed out of
materials other than alum num The di sclosed invention
can be used to stabilize construction nmenbers ot her
1.t Agoinsdtabilizer alediceatorerisimg:ent ed ot her than with its
axis oriented vertically; Miltiple bolts (rather than
just one bolt 38) may be used to draw wedge bl ock
5 apéxgandabledidueing; Vari ous common forms of springs can be
used in place, or in addition to, Belleville spring
washers 48; Wedge bl ock 46 can be drilled and tapped
' seﬁd Eaﬁp‘éridﬁbld ﬁbd&fﬁgﬂﬁhﬁ@sﬁ gbhé@ﬂﬁ@ﬂlddﬂ@ﬁ@ﬁ?@ ah@"h Réusing axis

\A % Blous ornms of threaded tasteners,

eﬂ%ﬂ'ﬂ@“W&FV RRIViBeTeE BRI heads” and adapted vari ous
tools can be used for bolt 38. Therefore, the scope of
the invention shoul d be determ ned by the appended

10 wherginapihhetnERX's liegyin @ BesinGPi@Res, rather than by the
exanpl es given. W claim 1. A joint stabilizer device,
conprising: 5 an expandabl e housing; - said expandabl e

san@l%pa@datgﬁuhﬁg&ag cromeTisingy a gydid rfcﬁ‘tllmlslnghm@mlmndarw a rigid

st%Ha' H&J fﬁﬁéafnds'aﬂng rigf G YRR #eﬁn‘?&ére&;t.‘{ oéé%gnd rigid

wher ei n s Sing axrs [les 1n ousing pra
hasing mm@ﬁdb@h@ dhsogseédwgn oppgritesides st sandghchsfngrmane
15 housi ng nmenber and a rigid second housi ng nenber, said
rigid first housing nenber and second rigid housing
meemdrécal be¢ary Girspmogiad said oigjub §ist dossidgsmembeaiahd said rigid

o0 0 S L SErBR- 0 l rosin

plaoelsi ng menber in opposite directions and
per pendi cul ar to sai d housi ng

20 2. The invention according to claim 1,
wherein said mechanical means comprises:

first and second wedge members;

25 said first wedge member having a pair of inclined bearing surfaces, said inclined
bearing surfaces of said first wedge member being bi-laterally symmetric about a
first plane of said first wedge member;

a first hole, said first hole extending through said first wedge member, said first

30 hole having an axis that is substantially paraliel to said first plane of said first
wedge member,;
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plane. 0 2. The invention according to claim1,
wherei n sai d nmechani cal neans conprises: first and
waewohdisaedge nenbers; 5 said first wedge menbBCT/HSR006/044624
a pair of inclined bearlng surfaces, said inclined
saik second sadgacmember d@viagf & rpstr médg:bnmrlvbenn@eaurfgces said

m@lnedabgé éleysu?fg folrfI H%Lfé gwbaé ilﬁélﬁﬂ& Oofeﬂ{&aéa?-laterally

St "We |l e I'rst
swxhetmdlabgutmfmstlgllansaf gaiflisesendweedge member;, said first
O hole having an axis that is substantially parall el
to said first plane of said first wedge nenber;said

a ﬂ&e?xmﬂ vextned Héiﬁentselrd mb'ngghoae baing i Baidrsekcong ddgamdrgber,
S aces a | NCl 1 ne ear surrtace
s RS hind 8n B8 a8 subdadily RericPlosty frespigne of

said bédatid Wwedgremeibsai d second wedge nenber; a threaded
second hol e, said second hole being in sai d second
wedge menber, said threaded hol e having an axis that

ardba pykstantially parallel to said first plane of said
second wedge nenber; and a bolt, said bolt having
first and second end portions, said first end portion

sa‘?cf b%ﬁ'rﬂv?h@ﬂrsthéﬁd 8¢k oAd R FHEGR, %‘%lotﬁ’r 319(? BRioA $fAid id bolt

by which Said bolt nay be rotate sal secon
haygia 2 baad adapied hesceivBa togl tyhwbish said hattenay be s@ta@dbm t
extends through said first hole in said first wedge.
menber, and said bolt is threadedly engaged with said
a@b%ajdmaewwb@dmm@? of seickbelbbeing threadedsai d bolt in one
direction causes said first and second wedge nenbers
to nove toward each other, and turning said bolt in
wheéreinoggid bolt exténde through sazid iest hotd h Saiid fitst wedge @evamiokr, and

s B0 i T oo I S R Chng HeadbBeiFe housi ng
has a f| rst cavity portion, a second caV| ty portion
wti(%%bg élgrgmrgd%%g\ﬁo in o%retdlrectlgﬁ chaggsd se?l?itf\llyg’cegxlndS %Iegonof wedge
members to move toward each other, and turning said bolt in the opposite
direction causes said first and second wedge members to be moved apart.

3. The invention according to claim 2,

wherein said expandable housing has a first cavity portion, a second cavity
portion and a third cavity portion disposed between said first and second cavity
portions, said third cavity portion communicating said first cavity portion to said
second cavity portion;

and wherein first wedge member is disposed inside of said first cavity portion

such that said first plane of said first wedge member and said housing plane
coincide;
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portions, said third cavity portion conmunicating said
first cavity portion to said second cavity portion;
wae@7mbseei n first wedge nmenber is di sposed i nBCTHESTNG/044624
said first cavity-portion such that said first plane
said secordi Wedgs mmfd:gensrmsmmeed amdasaf shitheecandgayltypertion such

i nci i d s can 0 e
th@? sald grsg d? éA% t V5h suc‘ﬁrjnfs ﬁrdta ng slsa? leo?lglpa plane
cdh@ige of sald second wedge nenber and sai d housi ng

pl ane coi ncide; and said bolt is disposed at |east

partially within said third cavity portion. 4. The

ahd¥88boRs diepedadi atdedsopartiailywidhin saltethizd cagity sbrtion.
expandabl e housing has a first end and a second end,
said first end of said expandabl e housi ng having a

4f ThetinhlibRageoraRydo Blalne B, sur face bei ng per pendi cul ar
to said housing axis, sai d second end of said

expandabl e housi ng haV|ng a second surface, said

wﬁs&wgaua Eéﬁ@abﬁ@h&&. @ﬁé‘ﬁﬂs@éh@én&@ se8bAd BAgSi ng
axi s. e I nvention according to claim4, further

conpr|S|ng an opening in said first end of said

sSYRRGdRHY & dgé@fék dabiRi HouSiRg Hathd é‘fl%%'sgrfﬁéé %bloeﬁfgt &irface

Sai d expan ousi ng exténding fromsaid first
bsmgﬂawmendmuﬁaﬂqsanﬂsvswa@vﬁy portion. 6. The invention
according to claim5, wherein: said rigid first

housi ng nmenber conprises a first bearing surface, said
shidr secandaenchgf said azparsiabley hdusipg Jeing ahsacosdi stirface s said

cav Qrti engage one of
S%%?r}?t%ﬁfqpe&eﬂ]%aﬁq?%@qd&@%ggfég @L'J'Irsgﬁgée)és/s of said first
wedge msnber said ri g| d first housing nmenber further
5cce)'% a sec%ndt ng surface, said second

b |'ﬂ\§e 'Bpfagggr | ﬂ&a&msposed W thin said second
fureher topmpeisingoan amhn@gllapate&di fitst embllcmfedallcyemagmigblednmjsofg said
oagélggpﬁg%&ﬂrst end gfe sai %%lan Fhbie’ %‘E’}&%S ex’cens’aa ﬁgd fr%r%cgalg first
surface to said first cawty portion.

6. The invention according to claim 5, wherein:

said rigid first housing member comprises a first bearing surface, said first
bearing surface being disposed within said first cavity portion and adapted to
slidably engage one of said pair of inclined beéring surfaces of said first wedge
member;

said rigid first housing member further comprises a second bearing surface, said
second bearing surface being disposed within said second cavity portion and
adapted to slidably engage one of said pair of inclined bearing surfaces of said
second wedge member; ’

said rigid second housing member comprises a third bearing surface, said third
bearing surface being disposed within said first cavity portion and adapted to
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said rigid second housi ng nmenber conprises a third

bearing surface, said third bearing surface being
waele@poesdi Wit hin said first cavity portion andreriapioeeo44624

toslidably engage a second of said pair of inclined
slisiebhi agoager & seeendpf saiddpdil of inclieetl beaning surfaces dofssidl first

Lol ﬁﬂﬁgnd housi ng nmenber conprises a fourth bearing
W%H?%ﬁ%e, said fourth bearing surface being di sposed

within said second cavity portion and adapted to

i.dabl n econ aid pair._of inclined ,

§L s R SPP RSP 8L sk ol beR el bags, said
foumiii bearig durﬂfa?d@_szeia_gouizmz;seddmmdg@ngn@ JaQWArgbrifst And

tner . ca sald rigi I rst .and _seco usi ng
g i€ S Srgnoeen Segnuid of Said PR of iisned Beatin shrtaces of
sdi0 setedwedgd miehiber, conprising: a spring nenber

di sposed between said first wedge nenber and sai d head

of said bolt. *x**x *xxx

whereby moving said first and second wedge members toward each other
causes said rigid first and second housing members to be pushed apart.

7. The invention according to claim 6, further comprising:

a spring member disposed between said first wedge member and said head of
said bolt.

khekkdkkkd
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