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Sealing Stirrup and its fixing method The invention concerns a tub
strrer desi gned to*be.fixed in the wall -of a concrete structure aﬂh?ﬁ%;?ﬂl:
consists of a U Shaped netal tubular elenment and of two or of several

fixing bhushes fitted to the ends of the tubular elenent. 5 The

I nventi‘on- afealinpcatirrure dndiiks nei kbngfmethbd af oresaid sealing stirrup
in thd~tal |”of a concrete structure. Ve al ready know fromthe forner state
of the art, stir- rups designed for simlar use and that consi st,

i n general ,Thé anvemiian eiwmerns hattﬁbularestimeuphdmi@n@d "to , bev fhxede
end of the iﬁg%h@e%gque%f & bfor?@féééogéﬁubﬂuggea%' lbpdit & r§evgl |

t hrough the Internedl ate astic terial bushes us t roug docunent
FR-A-2 071 Boshapedimsatal sfitab%fprmhem%ﬁsagfisoéf tyosogelof RVeFrali §éying

with a plasphishert qiittledrtdthe endsUFENtHE €QBEINL a0 elle@idi¥ . COrrosi on,

with this tube installed in brickwork or in a concrete wall by nmeans of
attached fixing elenents that consist here of plastic material bushes

pr o¥i ded on"hbelnwbﬁuﬁbnMalswicmmeéansdthbbslth@'Heﬁhuﬁ(ﬁorrmhetapereéaid

stirrup acc t.h fores t_c 0 g fixing
bushes |ntog8%#?g§b%qﬁ§3 ?mﬁ%sé%? Y?ggn§?eV| ﬁ %ﬁ éﬁ% €ork t hen
in forcing the ends of the tubul ar el enent of the stlrrup into the already

instal led fi;x | %@ﬁﬁﬁuu;heff&ﬁu£ﬁﬁa35kﬁEups@ﬁgg'%?'w Hgﬁs et hod

accor di ng tO t ve sever al rawbacks a mat t er O?‘r—
fact, befor@upﬁedmm@md eferepintharpusenang thpdd Gonsiwt ¢ i kpngenasads, of

appropri at eghgy@nikavetdndet dfhé{: edeéeﬁvbaethet s®ape d@rd wpd, dg¥th the
concrete of the struct&res t ted. . This |3}rendered rt|0ﬁgaﬂ

cri¥fcal beBfs@%t hheygess g%%+é §a§8 bs PosE @nfﬁ‘ééb & evahd 26nét ant

di aneter asbrickwork wall through the intermediate of plastic materieal
bushes.

Thus through document FR-4-2 071 601, we know a stirrup that
consists of a steel tube provided with a plastic material or

15 aluminium cover to prevent corrosion, with this tube installed
in brickwork or in a concrete wall by means of attached fixing
‘elements that consist here of plastic material bushes provided
on the outside with ring-shaped ribs.

- The fixing of this type of stirrup according to the aforeszi

\_J document consists in inserting fixing tushes into correspondi

holes drilled previously in the brickwork, then in forcing ¢

* ends of the tubular element of the stirrup into the already
installed fixing bushes.

The tubular stirrup and its fixing method accordlng to this
25 document have several drawbacks.

As a matter of fact, before the tubular element can be instal-
led in the fixing bushes, appropriate holes have to be drilled
for the latter in hard and dry concrete of the structures to
be fitted. This is rendered particularly critical because the
30 holes have to feature an accurate and constant diameter as
otherwise the quality of the stirrup fixation will vary.



. otherwise the quality of the stirrup fixation wll -vary. - 2-

Furit hernore, the installation of the stirrup as descri bed above requires .
i nportant means applied to drive the ends of the bent tubular ‘body into the s
bushes. The draw out resistance of this type of stirrup’with regard 5 _

to the |inkage bushes can Mo# Be greater that the force applied for dﬁtflng
t he af oresatHeshbreypthet dnistallustiam JCttiae | §tirtupsasenygsiorddent |

possi ble_to uII h e t I tr tlve orce
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risky andhevbantotubuladahgdwowmunnxhﬁ beshe$n stirrups |nstalled
according to the specifications of this patent. W know, in addition ,

t hrough docunent FR-A-2 440 461 , a safety stirrup that al so_consists of a
tubul ar ‘ERengRevheHt RS =ﬂﬁéa§w&pé>-ofﬂals yR@dof hétéﬁaslpoﬁvm deeaand y

plastic §& the mmazagal bRsHes diﬂﬁlrﬁﬂﬁcbé Ogbeat 8t ahhed the &‘dJIQﬁaCV HrELvedl .
In this gase, the f thn g&ushes a%gre a con Eggeg end se that
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and the $LXPRPIRRCE b2a301WY b TMIDLIOTRALDY bREA AR fdded | 0Nl 1Y

over the 2 rength of
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different coefficients of xpan5|on consequent |y,
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We know, in addition , through document FR-A-2 440 461 , a
safety stirrup that also consists of a tubular element bent
in the shape of a "U" and the ends of which carry plaStic

15 material bushes designed to be installed in a concrete wall.

In this case, the fixing bushes feature a cone-shaped end sec-~
tion that possibly allows for installing these bushes in the
fresh concrete of a wall being cast. However, the connection
between the ends of the tubular element and the fixing bushes
is achieved simply by making the latter fit tightly over the

20 . ends,

with the inherent'risks to the strength of the entire unit.

This risk is made greater by the fact that the fixing bushes
are made of plastic material and the tubular element of metal,
with different coefficients of expansion which, consequently,

25 significantly affects the tightening forces zpplied to the
metal tubular element and, consequently, the strength of the
latter. '

It has been considered, furthermore, that the draw-out re-'
sistance of the bent tubular element could be imprdved by

30 glueing the ends of this element in the fixing bushes. This
method, however, requires the use of a special glue with a
critical method of application , resulting'in excessive manu-
facturing and installation costs for the stirrup involved.



fet.al tubul ar el enent” and, .consequently, the strength of ~the latter. It has
been considered, furthernore, that the draw out re- sistance of the bent

t ubul ar el ement *coul d be inproved by 30 gl ueing the ends of this
€lement in the fixing bushes. This method, however, requires the use of a
spe0|@{/gluermdth a critical nethod of appligation , resulting in excessive
manu- ¢Aacturing and installation costs for the stirrup invol ved. -3- In

addi tion, tests have shguBguiayehl %e%%:sl“hh% URGA Bha®ehaBBIEYSo

draw out resistance of 3?8 y, l.e. the specif stan
| evel wit hout anyWeufg: GETFPCPEHFeVG a draWTﬁBth8§éﬁFaPﬁ9eﬁfl§ﬁ°s§9ks

to remedy these dgeobkgkenlf;Cald.ngheo spebifiedishantaet 1&¢ell @ithbut

i nvention, there is_prao bul.ar .stirrup, designed to be fixed in the
wal | of a concret8¥0*® ?*Fg8t398%¥ﬁﬁé €2 rup conprising a U shaped tubul ar

el enent and twe or nor #hei pregebfisliaventioad seekshtoendmedfy theseubul ar

el enment, the U-shagggbggﬁglar el enent having, at each of its ends, a
perlpheral proj ection obtained b deform ng the aforesaid ends, 15 the

proj ection co-oper at i n3cRPrAinge tondi ddrak RepecEaof thei REEEERE. Accor di ng

to a second aspecin¢bntheni,ntéekreOlis pPRevided Ar eubdedraseRiiag,of fixing a
tubul ar stirrup aaeggghgsdt%b% 1xe%ract%hlsedlino%hgtcgggr%%es of the
10 structure, the stirrup comprising a U-shaped tubular
element and two or more fixing bushes fitted to the
ends of the tubular element, the U-shaped tubular
element having, at each of its ends, a peripheral
projection obtained by deforming the aforesaid ends,
15 -the projection co-operating with the inside wall of
each fixing bush.

According to a second aspect of the invention,
there is provided a method of fixing a tubular stirrup
as defined above, characterised in that the ends of the

20 1legs of the tubular element fitted with the fixing
" bushes are sunk into soft concrete up to the respective
shoulders provided projected from the bushes.

The benefits from this invention consist
essentially in that the deformed metal of the ends of

N\ 25 the bent element will literally dig into the inside
wall of each fixing bush when the user climbs a _
vertical wall fitted with these stirrups and grips the
stirrup above to pull himself up by applying a pulling
effort on the latter. According to tests carried out,

30 the draw-out resistance may be as high as 600 and even
700 kg. Thus, this stirrup features a draw-out
resistance significantly better than that of stirrups
known from the former state of the art.
The invention will be detailed below by means of

drawings that show one method of execution only.
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.20 legs of the tubular elenent fitted with the fixi.ng bushes are sunk-into - ®

“soft concrete up to the respectlve sheul ders provided projected fromthe .
bushes. The benefits fromthis invention consist essentially i'rfthat the

_deformed netal of the ends of 25 the bent element will literally dig into
the*inside wall of each fixing bush whenshe user clinbs a verti-cal IL

figted with these stirrups and grips the stirrup above to pull hinsel AP
by"applying a pul lrmueafqr&n%st the el vIRE Pl G Orhgsts carried out,

30 the draw out resiStance be as high as 6 and even 3 Thus,
this stirrup ?e6PEA&RI A Wo&PVF@:ﬁjﬁt’al‘l’é@ |t3?ﬁ§|%ﬁmb§%¥% iREA t hat

Sf st: r(rjugsI kaoqéﬂnéreﬁetbamqrrrer state ﬁf thﬁ art. The |hnven]'E| on will be
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detalled bel ow by Healia 06 Inclabion ale o e, ELhORo0L, exeeyt 1o

i nvention 5i toftbone ofi thep stibromip rendsa muzleleﬂvhi la figing Bushows the

| ateral and the seg&gggﬁl 3vis%\gaé (y égteaicif scEf rééﬂ e.ngks installed in a
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fixing bush. Figure ai | V|ewo chematized in figure
Ve are referréapematiggdrdm fimwrestirrup 1 accor ding to the invention

consists, 10 in a ygl hrknewreriy tPfeiird wpul ar el ement: 2 bent to
U-shape The stirrup 1 according to the invention consists,
10 in a well-known manner, of one tubular element 2 bent
to U-shape |



-5 and the two | egs 3 and 4.of which, are designed to be fixed in a concrete
wal |+ 6. According to the invention, this: fixing will be perforned either in
hard and dry concrete of an eX|st- sng structure or in fresh concrete of a
concrete wal l. being I.n the first case, sujtably spgced hol es

I

6 are. 67)1 | @ e h’é“%al?gg gl angh#soThahichs are destonedt Pl bg AiXed
bushet~7 t hatn adec§n6?é¥edfthEn5thchhﬁ1 Qfoﬁtmé\tilhvé-nﬁﬁbhphehib nnng
shoul der 8 of, fixing bushes. % stog ;peug (ggée55|on in N
ol es 6. 1n il ot REFeazten; patpienan pard HENETPPRerPhBentonno THiet-
ends 9 and Jlﬂ'lg)fsthnctege Grahd freish conarmtearof| aneohcfetehenliihdedmd re
sysgen1is|{§¥géed into the concrete wall 5 being cast, as shown by figure

1. 15~ are referring to figures 2 and 3. CbV|oust it Is necessary,
in view of neking the installation of the stirrup according to the

:jn;/ent ion e{% eghéngi o5t epaygel, nguti%fﬂlart tsﬁfaéec{ ﬁ&tbﬁé?nseaaeaanih%w gt And
eterio- ration in rovi de_for nmeans a irs

i nstal | ati orFR% ‘t’ﬂ%isger;[{}ptgﬁgpegm&ﬁ& & &hdrien p}%ﬂ:aii\éﬁl rémé‘P- S’&“\%ﬁ% 7
e>r<]trerrel y re&ﬁ;mblara%lbtsmbay dirt ey &Inttoorﬁlye umlbed sv@rungigah §'Ezlrg.lplmeﬂ§ﬂl’h
this purpose tu ar, ment .2 | OVI at nds and 10 wt

1 ng. meaneeeFapE BoRr FhR Ehaips b iRs s fhpy fnglf pRoBEatisH o
one10ersion‘Emmmhobysfﬁgure 2, these f|X|ng means consi st -of a peri pheral
bead 11 provided close to the ends 9 and 10 of the tubular elenent 2 and

t hat co-operates
In the second case, the bushes 7 are previously slipped onto

W, ‘the ends © and 10 of the legs 3% and 4 of the tubular element 2,
then the entire system is inserted into the concrete wall 5
being cast, as shown by figure 1.

15 e are referring to figures 2 and 3.

Obviously it is necessary, in view of making the installation
of the stirrup according to the invention easier and
of ensuring the latter's resistance against stress and deterio-
ration in time, to provide for means that, firstly, make the
20 installation oI the stirrup easier and, secondly, provide this
stirrup with extremely reliable fit that will yield only under
very great strain.

Por this purpose, the tubular element 2 is provided at its

ends 9 and 10 with fixing means in relation with the fixing

. 25 bushes 7. Accdrding to one version shown by figure 2, these
fixing means consist of a peripheral bead 11 provided close to
“the ends 9 and 40 of the tubular element 2 and that co-aperates
with the inside wall 12 of each fixirig bush 7. This peripheral

bead 11 is formed by displacement of material from the aforesaid ends.

30 As the fixing bush 7 may be made of plastic material, this
peripheral bead 11 will preferably have the shape of a periph-
eral step in relief as compared to the outside wall 13 of the
tubular element 2 and be located away from the ends 9 and
10 of the legs > and 4 of the aforesaid tubular element 2.



with the inside wall 12 of each fixing.bush ?. This peripheral bead 11*is
fd?ned by di spl acenent of- material fran the aforesald ends.* 30 As the °
fi xing bush 7 may be nade oiephastlc material, this perlpheraP bead 11 will

preferab have .t.he sha _peri te religef 23 conpared to
t he outsh%‘e "\%Qlll lﬂ?’of"%ﬁé Ubﬂﬁ fgré ?’uf%rfr?o r‘t):}'?%c%?eﬂ Swapsiae
t he_endsa9pard pherl tdeidegel8ararcé db.the aforesaid tubul ar el ementha
-6- In addition, each of the fixing bushes ? has at its opening 14 a

perlpheral gU|de cl earance 15. Thus, when the ends 9 and 10 of the legs 3
and 4 ofThM@,tMMﬂnﬂthﬁm@nQSa9eandséﬂted itieo ie®s 13 xamg #uofedhr thiteslar

ends 9 aﬁgal 2 are llqlﬁl%éeﬁn%t hhtehwn R &d éteeméfslb' eegu s 9 and

p05|t|one front de cl earances 5. Pressure a | to the
Bubul ar ape%mnzi%ém%r%@l%‘h@eem@e@a&n&tm ivit bl t e PP)?P-E@OMés’I 7

with L hei‘Q-o‘thg%IEQﬁ% f’@;ﬁtﬂd@'éﬁéhﬁahb)ést hs. V\@ﬂeﬁ;ékﬁr@r%pﬁgéclig‘ﬁ%s't?ley Wltht
pel’lp er r,ns own S a al Ns

t he cone ﬁgr Qé}ci Yﬂﬁnfr ﬁ&gbﬁéﬁefnﬁs @%& QQO%PFPO%% xing
deS|gn.cbnshe§%ﬂ'wﬂﬁhthegéeenﬂsbdeﬁorhnmgIeﬂ&aﬁa@mylytthepham&snﬂGIng
out the 5 I { r t ) Af i p I pher b 11
g | noPt By iled STy FEHY, pERiRRNSAL, YihS HIERR, HoESULR aher
ﬂoxatlonemﬁ%lﬂa&ndrTQuﬁb@Ebéﬁ@hﬂsevéhemmﬂaaﬁihﬁpe¢|DértT68n©ﬁetﬂhat the
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wel | as the height. of the relief featured by t he peripheral S
conparedpﬁéhﬂﬂ?qﬁkSQQﬁﬂ 2H1 willhpver gngs QQFf?Qﬁnﬁ%rPBFéﬁﬁm:QPﬁquebe ‘

deter m nggid dr@lement 2 result in having the aforesaid peripheral Q_)
bead 11 dig into the wall 16 of the fixing bushes 7, which will

15 cause the fixation of the stirrup to become even more effec-
tive.

To note that the thickness of wall 16 of the fixing bushes 7
made of plastic material as well as the height of the relief
featured by the peripheral bead 11 as compared to the outside

20 wall 1% of the tubular element 2 will be determined by the
size of the stirrup.

The stirrup as well as its fixing method as described

above have the advantage of providing a very reliable fixation

for the aforesaid stirrup even in the event where it is fixed o/
25 in dry concrete.

In addition, Yixing the stirrup in a concrete wall being cast
'is made easier as we only have to push the ends © and 10 of
the stirrup fitted with their fixing bushes into the soft
concrete up to the shoulder 8 of the aforesaid bushes.

30 Pull-out tests carried out with the stirrup as describ-
ed above have shown that a force of 700 kg was required to
pull out the stirrup which is significantly better than the
mininun specified standard level.



st'ze of «the stirrup. The stirrup as well as its fixing nethod as
d'escr"i bed-above hawe the advantage of providing a very: reliable fixation
for the aforesaid stirrup even in the event where it is fixed 25 in
a'ry concrete, In‘addition, fixing the .;tlrrup in a concrete wall being cast
(S made.eamer as we only have to push’ the ends 9 and 10 of the stirrup
fittedwiith Fhsthekimsireg W%sﬁmmevsoft sCAREnY & He 4aiprsh@yi~aet18
of the aforesajid bu hes \féﬂé tests,carried out

stirrup as d%gtpl 59 é:d cz%‘cf\reetrﬁa %%%\n‘?ﬁa?vglfiﬁfl@e By B e%sr?gaap}eg
to - pull out thghsnessupmmkmglgm theanallobé‘utte:red hHan thies nmamnem as
specified sta vel t e Si . o) i -
the stirrups gl rggFF% ?:r?tpcretf% “(':igjﬁjj(::r% &I Behg g%%%vﬁ(ﬁ Véé/n éhé G {rggu"
regasdi ng t|ghbﬁes§7010fcrfdt§mﬁig‘<mst‘h@sha$I':Z f rpgledhien this nanfﬁ“elragpt Well
fresh concregtgyui blceas Loy o el alg Prt¥gearbhe puat S the walllibs 17
of the fixing bushes 7 t he stirrup wll thus becone a
perfectly integrated part of the wall. CLAIMS 1. A tubular stirrup,
designed to be fixed in the wall of a concrete structure, the stirrup
conprising a U-shaped tubul ar el efrent and two or nore fixing bushes 5

" fitted to the ends of the tubular elenent, the U shaped



,tubular el ement havi ng, at each of its ends, a peripheral projection *
obt ai ned by deform ng 'the aforesdid ends, the projecti-on ce-operating with
the inside wall of each fixing bush. 10 2. ASstirrup, accordlng to
claim1, wherein the tubular elenent is made of metal. 3. A'stirrup

according to claim1l or 2, characterisedg n that the peripheral prOJesLLon'

prj ects fromthe outside wall of the tu Ul ar el ement 15 and is fornmedwsy
di spl acenent EA erial fromthe ends of the legs of the elenment.| 4. A
stirrup accor claiml, 2 or 3, characterised in that each bush has,

at its opening, a periphéubulgy stizrap,adesigned to ke fixedtmdhs
fixing a tububaulsblfr aURoheretd Beuctues thelleditiup Iconbrd¥idgiid her

conprising a der cting from each of the bushe charac rlsed in
Chat t he Snds Copteped BgBular Al emanh AR tain At MAREE L HRERES ng

bushes are5suifitZed itot theokendsoodr ¢he dmbularhelememtst ithe Jh@hapsds. 6. A

stirrup, S“bskﬁﬂhiQ&'§1%&e%%r%hgfﬂiﬁcrkb%gdﬁ‘H} fe% e 0, and as shown

in, the acconpanying
peripheral progectlon obtained by deforming the

aforesaid ends, the projection co-operating with the
inside wall of each fixing bush. .

10 2. A stirrup according to claim 1, wherein the
tubular element is made of_metal.

3. A stirrup according to claim 1 or 2, W,

characterised in that the peripheral projection
projects from the outside wall of th tubular element
15 and is formed by displacement of material from the ends
of the legs of the element.l
4. A stirrup according to claim 1, 2 or 3,
characterised in that each bush has, at its opening, a
peripheral guide clearance.
20 5. A method of fixing a tubular stirrup as _
claimed in one of claims 1 to 4 and further comprising
a shoulder projecting from each of the bushes,
characterised in that the ends of the legs of the
tubular element fitted with the fixing bushes are sunk

1
\

25 into soft concrete up to the respective shoulders. o/

6. A stirrup, substantially as herein described
with reference to, and as shown in, the accompanying
drawings.
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