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: onLbapplng e%ﬁ% reinforcing bars. The sleeve may be vertically or
horizontally oriented or inclined with one end of the
sleeve being optionally closed by a rubber grommet_having
an opening receiving one of ‘the reinforcing bars and the
other end of the sleeve being optionally outwardly flared
or trumpeted and preferab1y being provided with a ring or
hat-shaped cap welded thereto for receiving a tapered or
flat end .of one of the reinforcing bars with the sleeve

confining the hardenable material and resisting radial
outward forces imparted to the hardenable material when
axial tension is exerted on the reinforcing bars.

- Splice sleeves for reinforcing bars are well
known as exemplified in US Patent No 3 540 763. 1In this
patent, the reinforcing bars connected by a sleeve and
cementitious material are in axial alignment. While this
type of sleeve is effective in the arrangement disclosed,
the present invention includes a structure connecting
reinforcing bars having overlapping ends. '

An object of the present invention is to provide
a structure having a splice sleeve for overlapping -
reinforcing bars in the form of a rigid tubular sleeve
which may be in the form of a section of steel pipe with
the overlapping ends of the reinforcing bars positioned in
the sleeve and the space between the reinforcing bars and
between the bars and the sleeve being filled with hardened



bj ect of the present invention is to provide a structurthaving a
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'spl i/cd, sl eeve for overlapping reinforcing bars in the formof a rigid

tulul a\ sl eeve which may be in the formof a section of steel pipe with the
ov r’kﬁ ing ends of the reinforcing bars positioned in the sleeve and the

sp ‘%: tween the reinforcing bars and petween the bars and the sleeve -7,
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closely receiving the upper end of a lower reinforcing bar
withithe upper end portion of the sleeve including a rigiad Q-)
ring welded thereto for engaging the terminal upper end of
the lower reinforcing bar thereby positioning the lower
reinforcing bar and sleeve in predetermined fixed relation
to each other with the lower end'of the upper reinforcing
bar being inserted into the sleeve into contact with the
closure at the lower end thereof to ensure complete .
overlapping relationship of the reinforcing bars within the
sleeve. o _

The upper end of the sleeve may be outwardly
flared or trumpeted to facilitate assembly of the
reinforcing bars and sleeve and the periphery of the sleeve
may be provided with vertically spaced holes to enable
insertion of hardenable material by connection with
suitable tubes or other supply means in order to fill the
sleeve with said material.

The splice'sleeve may be in the form of a
corrugated pipe section or an internally grooved pipe
section in which the corrugations or grooves are spiral or
annular. _ o o

The invention will be further described, by way
of example, with reference to the accompanying drawings, in
which:
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overl apping rel ationship of the reinforcing bars within the sleeve. The 3
upper end of, the sleeve may be outwardly flared or trunpeted to facilitate

assenbly qf the reinforcing bars and sleeve and the periphery of the sleeve
may, be provided with vertically spaced holes to enable insertion of o
hardenabl e material by connection with suitagle tubes or other supply nmean
inYrder to fill the sleeve with said material. The splice sleeve may be ir
the formof a corrugat edrigufe) S8kl Qeviiodl vidl 6F BA) bt PRVGT B RS, SECLE 0
i n-which the corrugations or grooves are spiral or annular. The 1 nvent  of

will be further REELFPISEred Shesgdy, of exanple, with reference to the
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on Figure 1 illustr ting,further structural details of the splice sleeve
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over | appi ng ends &i.&k@.ﬂ%ﬂi&&ﬁ&%@@!&? tﬂDQG h&c?&nﬁr}p}n& RS cgEdtlilimgu :
filling the sleeve. Figure 3 is a |ongitudinal sectional view'illustrating -
a splice sl eeve imedivactiliiognthé steeger r ugat ed pi pe secti on. '

Figure 3 is a longitudinal sectional view illustrating a splice sleeve
in the form of a corrugated pife section. '
1\’} 10 | Fi;uré 4 is a longitudinal sectional view illustrating a splice sleeve
in the form of an internally grooved pipe.
Referring now lp‘ecifii:'ally to the drawings, -e%o splice-sleeve of
. WWWM 10 eaad includes a
short section of rigid steel tubing or pipe forming a sleeve 12 of cylindri~
cal configuration. The sleeve 12 receives the upper end portion 14 of s
lower reinforcing bar 16 having longitudinally spaced'feripheral ribs or
projections 18 thereon. The sleeve 11 also receives the lower end portion
20 of an upper reinforcing bar 22 which also has longitudinally spaced
~peripheral ribs or projections 24 thereon with the reinforcing bars bging
20 conventional and normally employed in various types of structures utilizing
U . concrete with reinforcing bars. As illustrated in Figure 2, the upper end
portion 14 of the lower reinforcing bar 16 and the lover end portion 20 of
the upper reinforcing bar 22 are received in the sleeve 12 in spaced and
overlapping relation and the space between the portions 14 and 20 of the
reinforcing bars and betveen the cleive 12 and the reinforeing bars is
filled with a cementitious medium 26 in the fors of grouting or the like
which has non-shrink and slightly expansive propertiss.
The sleeve 12 is vertically oriented and is provided with s closure
in the lower ;nd thereof in the form of a ;fo-net 28j;£ rubber or similar

30 resilient material having an opening 30 therethrough adjacent the periphery



10 Figure 4 is a longitudinal sectional viewillustrating a
splice sleeve in the formof an internally grooved pi.pe. - Referring now
specifically to the draw ngs,a splice-sleeve short secti-on of .rigid steel
tubing or pipe formng a sleeve 12 of cylindri- cal configuration-The -
. 2 receives the upper end portion 14 of.a lover reinforcing bar 16
hayi ngi tudi nal | y spaced peri pheral “rfos or projections 18 thereon.
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rei Rf orcijng bgr 22 which al so has .| ongitudi nall paced peripheral, ribs or
proj eetions 24°% REFLGARS FPTRERE rté'fn"f’g rcf%g”ﬁé‘r% l%e‘?afné"' ver EuAtPERt™Bonal
and nornmal |y esphowed ind tedbindllSpey a8 o2fchs treiTorting bakt 16 prdfR@bHOPGREL €
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with a conical or pointed d 32 for reception in an annular ring 34 of
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therein until it hardens.

The rubber grommet 28 also prevents leakage of surrounding éenent/

- concrete into the sleeve 12. The upper surface of thqftnbber grommet 28.nny
be provided with a recess 36 -pgced_ifqn ;he aperture 30 for receiving the
pointed lover end 38 of :hé lower end portion 20 of the upper reinforcing
bar 22. Alternatively, the pointed «nd 38 of the upper reinforcing bar 22
Bay be lov?red_in:o contact vith_the rubber grommet and form its own recess

_20 due to the force with which the pointed end 38 engages the rubber grommet 28.
As illustratgd,'thg upper end of the slesve 12 can bg_outuardly flared or .
truzpeted as at 40 in order to provide easier insertion of the upper rein-
fotcing rod 22 into the interior of the sleeve 12. 41@9. the purpose for

‘the tapering or poiugcd ends 32 and 38 is to facilitate easier fitting of
-the reinforcing bars inte the splice sleeve. The sleeve 12 includes holes
‘;z_cad 44 adjaccnt_the lover and upper end thereof to supply cementitious
materisl, grouting or the like into the intérior of the sleeve and completely
£ill the interior of thg sleeve and completely embed the overlapping ends of
fhe teinforeing bars so that the deformations, riigu.o:_ptpjc::iopa 18 and

30 ° 24 will be intimately engaged and contacted by the cementitious mediua.



by wel ding or by any other suitable rigid fastening mans. Thus, when the
upper end pqrtion 14.of the |ower reinforcing bar 16 is inserted through
the apertyre 30, the sleeve and |ower reinforcing bar are continued to b
~assem bled until the pointed and 32 cones to rest in engagenent with thd
ring.-34 10 t hereby accurately positioning the reinforcing bar 16 and |
sl é&ve 12 in desired relationship to each other with the gro net 28 fornm.n
. a substantjal closure for the Iower end of i1BBe.sleeve 12 to retain the
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thereby effectively connecting the reinforcing bars.

As shown in Figure 3, the splice sleeve is a section of corrugated
pipe 50 having a series of internal and external ribs or ridges 52 and valleys
54, either spiral or annular, for interlocking engagenent with the hardenable
ﬁteri—d %?Uhich receive the overlapping ends of the reinforcing bars and
functions in generally the same manner as the sleeve in Figure 2. Figure &
illustrates another embodiment in which the splice sleeve 60 is a pipe section

20  having internal grooves 62 and ridges 64, either spiral or annular, for inter-
locking engagement with the hardenable material which receives the overlapping
ends of the reinforcing bars. A lut-siuped cap or bottle cap 66 of sheet
metal may be tack welded to the interior of any of the sleeves to receive the
end of a reinforcing bar.

The teinforcing bars l;e cﬁnvcntionll items used in reinforcing
various types of concrete/cement structures and the sleeve may be a section
of conventional steel pipe capable of resisting the radial forces perpendicular

 to the tension forces exertcd on the reinforcing bars with the steel pipe or
"sleeve restra.ning any perpendicular ditplaeelent.cf gke cementitious medium

30 thereby developing a confinement and resulting resistance to any tension



ces perpendicular_to the longitudinal axis to the reinforcing bars
ue tojthe deformations, ribs or projections acting on the cenmentitious

| will be conflned within the sleeve with the sleeve inposing an .
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of the reinfarcing bars with the cepgenti e t her eb effectlvely
connect i ng thegr elglﬁf g‘r‘éldn'“bgr"‘ Y QE’H“"“ ﬁméhrg"é ChAR S ?/i $¢8%sl eeve i s
a section of gredting)aiven cﬁl%ﬁﬁthﬁ\ilﬂguﬂbﬁ QAEddeS I0fscdentai 1 2he aadeﬁmer nal
ribs or ridges 52 and valleys 54, either spiral or annular, for
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same nmanner as the sleeve in Figure 2. Figure 4 illustrates another

enbodi nent in which the splice sleeve 60 is a pipe section 20 havi ng

i nternal grooves 62 and ridges 64, either spiral or annular, for inter-

| ocki ng engagenent with the hardenabl e material which receives the
over |l apping ends of the reinforcing bars. A hat-shaped cap or bottle cap 6
of sheet netal nay be tack welded to the interior of any of the sl eeves
receive the end of a reinforcing bar. The reinforcing bars are conventi onal
items used in reinforcing various types of concrete/cenent structures and

t he sl eeve may be a section of conventional steel pipe capable of resisting
the radial forces perpendicular to the tension forces exerted on the '
reinforcing bars with the steel pipe or sleeve restraining any

per pendi cul ar di spl acenent of the cenentitious nmedi um




30 t her eby devel oping a confinenent and resulting resistance to any

t ensi on -6- failure or displacenent of the |apped splice. The various
enmbodi pents’ may be oriented vertically, horizontally or inclined depending
on the connecti'ons to be made between between overl apping reinforcing bars/
AlSo, the splice s|leeve may be optionally provided with an outwardly flar
en¥ or ends. Hardenable naterial other than cementitious grouting, such.a
epoxy material can be used. In sonmeCufed ItMeShardenable naterial can be

pl aced into the sleeve through the end thereof before inserting the bars

thereby eliminating theltilResthotbyrphd cpanscsdea. CONPI?SlGSL Anl MS 1. A
structural connection conprising, in conmbinatiaoen, of axi
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encl osi ng t he over € re|n C|ng s an I ng

transverse crg Paceﬁemge%nafsafqglbh% evglte%gmﬁthegngomeaung

per pendi cul ar I'ongi t udi nal “axes the reinforcing bars generatéd as
the result of shha enar popRishsasifakhe axially extending reinforcing bars

therein, and hardened medium enclosing the overlapping ends
k,} of the reinforcing bgrs and filling the transverse cross-

.sectional area of the sleeve for resisting forces

- perpendicular to the longitudinal axes of the reinforcing
bars generated aS'the.:esult of the exertion of axial
tension on the overlapping reinforcing bars with the sieeve
imposing opposite forces toward the overlapping ends of the
reinforcing bars to develop a secure frictional engagement
between the reinforcing bars and the hardened medium
secﬁrely to retain the overlapping ends of the reinforcing
bars in overlapped relation.

2. Structure as claimed in claim 1, wherein one
end of said slee&é is provided with a closure plug having
an opening therein receiving an end portion of one of the
reinforcing bars. -

3. Structure as claimed in claim 2, wherein said
closure plug is in the form of a grommet of_resiliént
material with the inner surface of the grommet receiving

and engaged by the terminal end of the other reinforcing
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tension on the overlapping reinforcing bars wth the sl eeve inposing
opposite forces toward the overl apping ends of the reinforcing bars to
devel op a secure frictional engagenent bet ween t he reinforcing bars.,and the
hapdened nmedi um securely to retain the overlapping ends of the relnforC|ng
in overl apped relation. 2. Structure as clainmed in claim1l, wherein- »
one} &nd, of said sleeve is provided wi Th~a closure pl ug havi ng an openi ng

€ recghyi iy 8paepdepopbeaiioh ene ehdt pertdbnkopti bhebars. 3.

re as claimed in claim2, wherein said closure plug is in the form
of a -rOnﬂEfeQﬁfbeaﬁhgebhrsaﬁarspbcuﬂtbvehéappnérrsﬁataoe of the gronmet
recei ving and engaged by the term nal end of the other reinforcing -8-
bar in order to posit#on Sheuetdreoesi cdaisedt ia Féﬁﬂﬂo?cpﬁg3baV§eF#1§pa0ed
overl apped relation. 4. Structure as clained in_claim2 or 3, mhereln t he
ot her end ptheiohher end ppe&ien ﬁél kdes S&egmedéﬂrcr'lﬂseﬁ. 8i GRJ4e ¥dA89% o0 the
i nterior surface thereof for Fece rC|ng

 ac =] a %r %h end _of. _t he rg gf
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formng an EHMBBgEX1n8CHRgtﬁgc%ﬁgshﬁ%e%ﬁh%gf%r the sleeve, said

termxnal end being tapered.

5. Structure as claimed in claim 1, 2 or 3, U
wherein a or the.one end portion of the sleeve includes a
‘shallow cap forming an inwardly facing socket redéiving a
flat ended portion of a reinforcing bar.

6. Structure as claimed in any preceding claim,
wheréin said sleeve is a section of corrugated pipe.

7. Structure as claimed in any one of claims 1
to 5, wherein said sleeve is a section of pipe having
internal grooves.

8. Structure as claimed in any preceding claim,
wherein said sleeve has an outwardly flared end to guide a
reinforcing bar into the sleeve.

9. Structure as claimed in any preceding claim,
wherein the hardened material is cementitious material.

10. Structure as claimed in any preceding claim,
wherein said ‘sleeve includes openings adjacent the ends
thereof for receiving tubes through thch hardenable

material has been supplied into the interior of the sleeve.
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flat ended portison of a reinforcing bar. 6. Structure as clained in any
preceding claim wherei,n said sleeve is a section of corrugated pipe. 7. "
Structure as-claimed in any one of clainms 1 to 5, wherein said sleeve ig/[a
section of, pi pe having internal grooves. 8. Structure as clained in any
preceding claim wherein said sleeve has_an outwardly flared end to guide a
réinforcing bar into the sleeve. 9. Stru®Ture as claimed in any precedi ng
claim wherein the hardened xederuetur sl cesmméct 1 oniscoms ericted ldnd
Structure as clainmed in any preceding claim wherein said sleeve includes
openi ngs adj axmrangdk sutistameiably fas heceinbeforehdssehiledwidh ch
hardenabl e-material has been supplied into the-interior of the sleeve.

-9- 11. A strieferencedimecandmeohblvskratedntn artha@ecopanyingal ly as
herei nbefore described with reference to, and as illustrated in, the
acconpanyi ng HFand e
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