| RElI NFORCI NG STRUCTURE AND RElI NFORCI NG METHOD FOR REI NFORCEMENT CAGE FI ELD
OF THE I NVENTION [0001] The present invention relates to a reinforcing
structure and a reinforcing nmethod for a reinforcenent cage for avoiding
the reinforcenent cage from bei ng deforined while being lifted. BACKGROUND
OF THE INVENTION [0002] It is well known that a colum or a foundation

pile is builtpaNFCRCINGRIRUEST URE A3 REINFORCENE METHOD'FORT O cenment
cage that is 1n a vertical attitude. Such a reinforcenent cage has a

nunber of steel reinforcemnentRENPORCENIENT caldEd main bars) that |inearly
extend in parallel wth each other, and a nunber of annul ar steel

reinforcenents (hereinafter called hoops) that are arranged at intervals in
the longitudinal direction of the main bars so as to surround the main
bars. The main bars and the RKIBpP GF FHEOMNMENEIONO each other with a thin
netal wire at intersections therebetween. [ 0003] The reinforcenent cage
Is assenbled in a factory or at a building site, and placed in a horizontal
attitude, for exanple, on the ground, at the building site. Then, when
needed, t h¢000di nfTirecpreent iowgdionsrelatdst toda byindorcmgngirushute cadré geinfosciag pl ace
where a colum or a foundation pile is to be built.

method for a reinforcement cage for avoiding the reinforcement cage from being

deformed while being lifted.
BACKGROUND OF THE INVENTION

[0002] Tt is well known that a column or a foundation pile is built at a building site
by casting concrete over a reinforcement cage that is in a vertical attitude.

Such a reinforcement cage has a number of steel reinforcements (hereinafter called
main bars) that linearly extend in parallel with each other, and a number of annular steel
reinforcements (hereinafter called hoops) that are arranged at intervals in the longitudinal
direction of the main bars so as to surround the main bars. The main bars and the hoops
are connected to each other with a thin metal wire at intersections therebetween.

[0003] The reinforcement cage is assembled in a factory or at a building site, and
placed in a horizontal attitude, for example, on the ground, at the building site. Then,
when needed, the reinforcement cage is lifted by a crane and carried to a place where a
column or a foundation pile is to be built.

[0004] The construction procedures is disclosed in Japanese Patent Publication No.
4137173).

[0005] The reinforcement cage is normally lifted by one crane. Describing more in
detail, a suspension device hanging from an end of a boom of the crane holds the
reinforcement cage at off-center, and lifts the reinforcement cage in this state. By this
operation, the reinforcement cage is raised from the initial horizontal attitude to an

inclined attitude and eventually to a vertical attitude, and then, separated from the ground.



[ 0004] The construction procedures is disclosed in Japanese Patent

Publ i cati on No. 4137173). [ 0005] The reinforcenent cage is normally
lifted by one crane. Describing nore in detail, a suspension device hangi ng
froman end of a boom of the crane hol ds the reinforcenent cage at
off-center, and lifts the reinforcenent cage in this state. By this

operati on, raduR] " SVIdnOMhe §ERRrcERER c'a%e [2inS@e ihdlREY hBuddhd de¥erib&T hixnat al
attitude to aninclined attitude and eventually to a vertical attitude, and
then, sepgd RiForcbment dabe isgplacsddn a state in WARAGhe Yhd thekddf i i ddhtice itk ke Cage
isin the inclined attrtude as descri bed above, the reinforcenent cage is
pl aced i Rraundt dhe rhiinVre lbf ohe relnfdrédnene @bgd ard arrarpet data wiuhimllyhspagedound.
The main bars of the reinforcenent cage are arranged in a nmutually spaced
manner, anhnernlayd only erdendsfoftthe ldvossmosDsihinntrs ateainscoatagt withcthe tgamndwi t h
the ground. Each of the other main bars is subjected to a force in the

| ongi t udiBaah oflitheectheromainhieare of subgeesseldtoby farcs inothe loegityidinal divdctidnethefcof e, i s
di splaced in the longitudinal direction relative to the | owernost nain
bars. Theagkicd plyatsevenwsight, andérerqfprss isolisplarsidin Bwrlengiudinah dirpetiogaslativer ong
with the displacenments of the nmain bars, the hoops change their state from
a per pendd thel lawemest mairobays Theclisnlecgmentgtod theampermest main bars axgi the kugest. and
thus, the vertical dinmension of a cross-sectiopal shape of the

r ei nf or cedeng Witlythe( displacementss AE thepmalip barst Hie heppsrhgage MsinsBigr Tomm t he
uppernost main bars) decreases., Such a deformati on of the reinforcengent
cage pos@STREngicaisr s 9 @bm’fge?d statenrelative fo (hp Bratmy hefsy ﬂéﬂ‘uﬁ’efhﬁfvﬁftbcgﬁent
cages. .[ 0007 urther, .in.the state i.n.which the reipforc nt eis
el ned JBRSObAE BRTSsoR AR e SR 41 € BB HEERendRE ") ar ge
reaction. force caused b e weight of.the reinforc nt .c fro he

gr ound arllﬂwﬁl?Téonglé‘ﬂ’geléaﬂs gﬂ’# ﬁ‘g %’8?’%@0# Hlag’oﬁ"f@c‘%cﬁafﬁf?' sﬁ@ agg%tﬁ%g@%s&qatﬁ? esul t,

h ds of the | ' . d
[0008]  TREBUErafiL” GRLRRR ch BPOIERE o hnsPRaRe AReRy Cofen “IE fiter

def or mat ir@iﬂfo%er%&?cg%b?. ends of the lowernost main bars as described above
are nore proné to occtur as a length of the reinforcenent cage increases and

as the wei gfsoRT Fufifier & @ﬁ{gﬁﬁe"ﬁnghﬁg%e L BRfRASERt cagf N jdchAld, (@5 BRe When

the reinforcenent cagé Is long an avy-wel ghted, a nunber of relnforcing

bars are angg BF R RERAMbAAaihhBird BlendubiefRaERta reaBtds fdrée oMRkd bl Be
overal |l deformation of the reinforcenent cage. wever, these internal

reinforc i\ﬁ@%lhéﬁf?ehéj&ir{f@iceﬁ@ﬁtdaig_@ Bofh the griRIdanaBNirabfedsWhigdBifg of cm@lcurms  or
the like after being enbedded in the concrete, thus being wasteful.

Furt her magigh thehgroufidl. eASal rebl, theronke n@db &f shél@véraiostefdaltC biny earé defophedent i on
of the deformation and/ or danage of the one ends of the | owernbst main bars
descri bedindedemaged.

[0008] The overall deformation of the reinforcement cage and the deformation of the
one ends of the lowermost main bars as described above are more prone to occur as a
length of the reinforcement cage increases and as the weight of the reinforcement cage
increases.

For that reason, when the reinforcement cage is long and heavy-weighted, a number of
reinforcing bars are incorporated into the reinforcement cage so as to avoid the overall
deformation of the reinforcement cage. However, these internal reinforcing bars do not
contribute to improvement in strength of columns or the like after being embedded in the
concrete, thus being wasteful. Furthermore, the internal reinforcing bars are not effective

for prevention of the deformation and/or damage of the one ends of the lowermost main

bars described above.



3 [0009] In order to avoid the above-described di sadvantages, there is

practiced a nmethod in which, by using a sub-crane in addition to the main
crane, the reinforcenment cage is changed in attitude fromthe horizontal

attitude to the vertical attitude whil & being separated fromthe ground.

However, this nethod requires skilled crane operation. SUMVARY OF THE

| NVENTI ON' 106630 1Q4 drferOfod8¥oid tRe 28bVEdéRAbAD aKad FiRsdpes, HerePisOpabtiged 4 he
pr esent i nventl on pr ovides a structure for reinforci ng a rei nf orcement cage

I ncl udi Nngn@hsd TP ehichl b uBigan fBldRarkRainsadditith tartke friparaat,| tat refifofceambh ot her
in a process of changl ng the attitude of the reinforcenent cage froma

hor i zont ajag@istdhbtighd ihattitindd fehitheborddontal atituds tb hhovatieadttisfidd while being

rei nforcenent cage in contact with the ground and further to a verti cal

at tit ude sbyarhtiel iongthe lpeoumdi nHomeeertitis mathed reduares skiléd crapereprratoag e
including a nunber of linear main bars that are in parallel wth each
other, and the reinforcing structure conprising: a reinforcing bar that
connects an end of a | owernost main bar of the main bars to an end of an
upper nost mai n bar of the rAIMMASRY Gli THEINOAENESRIN of t he rei nf orcement
cage. [0011] Wth the structure described above, in the state in which
the reinforcenent cage is inclined, the reinforcing bar connects the end of
the | owernost main bar to the end of the u rmost nmain bar. Therefore, the
upper most BPHIbdp pidende %—‘ll‘éﬁ‘plﬂé‘%éﬂl’oy‘ﬁdﬁ% P ri!jP‘PlﬁH’isﬂélPe AFSERY ARYERFRR ot i ve
to the | owernost main bar, and thus, ,‘ﬁge overal | e]Hrrratlon of f;{]

* rei nf or cdRYiflec agEuEHrF ‘élﬁgédrel reemept gige Inflnging A BpmBer llingay, ci ng
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portions hafe H SarfIfD WihUQAUR O{hréﬂ The ﬁ{er}eﬁf?&%u%fsuhbﬁr@@in‘fbr&ﬁ{gt. b @&nfdtcing
bar that connects an end of a lowermost main bar of the main bars to an end of an
uppermost main bar of the main bars at the one end of the reinforcement cage.
[0011] With the structure described above, in the state in which the reinforcement
cage is inclined, the reinforcing bar connects the end of the lowermost main bar to the
end of the uppermost main bar. Therefore, the uppermost main bar is not displaced in the
Jongitudinal direction relative to the lowermost main bar, and thus, the overall
deformation of the reinforcement cage can be prevented. As a result, the internal
reinforcing bars for preventing the overall deformation of the reinforcement cage can be
eliminated or reduced in number. Because the reinforcement cage is lifted while the one
end thereof is kept in contact with the ground, no complicated crane operation is required.
Moreover, because the reaction force from the ground can be received not only by the
lowermost main bar but also by the uppermost main bar, the end of the lowermost main
bar can be avoided from being deformed.
[0012] Tt is preferable that the reinforcing bar includes a linear main portion and a

pair of connecting end portions that are continuous from both ends of the main portion



and extend perpendicularly to the main portion; and the pair of connecting
end portions are detachably connected to the end of the | owernost main bar
and the end of the uppernost main bar, respectively. Wth this
arrangenent, the reinforcing bar can be renoved and reused, and thus, a
waste of material can be elimnated. The reinforcing bar can be easily
connect ednf QxARE peRitRYRHIafly WK RaRNSbHiIOH; énHQhéfghiP oPd6metlife EREpHBbhs Of
connecting end portions. [0013] It is preferable that a coupler having a
cylindri gad defasidlpRofinticiddefo MeOMidIBE til 1RAGMos! maieb@akhid @fe emhBEchd Ng end
portions of the reinforcing bar, and the end of the main bar of the
reinforCQ@pamﬂgagﬁﬁﬂ@@Iﬁﬁﬁcﬁﬂﬁﬁecting end portion of the reinforcing bar be

inserted in the coupler so as to forma straight |ine. Wth this
ar r angenentwith tlie rin@agéntent Othe reinfaningf bar van rtei rhowved agd beused,aandothusead e
easi er. [0014] It is preferable that at |east the one end of each of the

| ower nostwatebftthaterigpan to stimimdted. b aite reinfdrhiagber cdnobeceasiyn tommgedits afidr ned,
on an outer periphery thereof, with an external thread; at |east the pair
of connectmnyedsitom sy ¢rids wf thefmaih darseiinthermairng comnecting embpdrtibas: med, on an
outer periphery thereof, with an external thread; the coupler is_ forned, on
an i nner pdPPIMedtistomferable theiiadeupler haing A gylindiicebshape hel further pioyidse at he
mai n bar and the connecting end portion of the reinforcing bar are threaded
i nto t he caelupf e pair ofipennecties enshprstionspfdhe reanforpingbar, anddbe prbefl ABAN t he
connecti on operation can be nade further ,easier, and a renoyal operation is
al so madé’aééigyﬂ?e lreapfawemp%?egew@ééﬁ% £OMES1iD FRLBPTIGH ofithe Agjpiereag Raehe t he

r ei nf orci.ng b&\r, nd the main har is hi 8 a reinforcing effect of the

r ei nf or c SAEHEC LS CEUMCHY 35 Wﬁbﬂ$“ngﬁ Bf51 According to another aspect of

t he presentinvention, a reinforcing nethod f a_reinforcenent. ca

ol udi ng. VHRBETBRERP AR FANCEN DAL o e RPN O Gty g

ot her, the .method conprising: in a state in which the reinforcenent cage is
in a hori®¥8ftal attitude, using a reinforcing bar to connect an end of a

I P n,.bar . I f i f
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with an external thread; at least the pair of connecting end portions of the reinforcing bar
are each formed, on an outer periphery thereof, with an external thread; the coupler is
formed, on an inner periphery thereof, with an internal thread; and the end of the main
bar and the connecting end portion of the reinforcing bar are threaded into the coupler.

With the connections via threads described above, the connection operation can be
made further easier, and a removal operation is also made easy. In addition, because the
connection strength between the reinforcing bar and the main bar is high, a reinforcing
effect of the reinforcement cage can be enhanced.

[0015] According to another aspect of the present invention, a reinforcing method for
a reinforcement cage including a number of linear main bars that are in parallel with each
other, the method comprising: in a state in which the reinforcement cage is in a horizontal
attitude, using a reinforcing bar to connect an end of a lowermost main bar of the main
bars to an end of an uppermost main bar of the main bars at one end of a reinforcement

cage; holding the reinforcement cage at a location deviated from the center in the

longitudinal direction of the reinforcement cage toward the other end of the



rei nforcenent cage and lifting the reinforcement cage, so that the
reinforcenent cage is placed in an inclined attitude with the one end
thereof in contact with the ground and subsequently further placed in a
vertical attitude and separated fromthe ground; and after the

rei nforcenent cage is separated fromthe ground, renoving the reinforcing

bar fromiiRgrbONE WSS aRNFRNBRRE PRSord®Rict BAYeS so that Hi¥OGfode@eitdaBgid O t he

present invention, by using a reinforcing bar, a reinforcenent cage can be
pr event eghidced i beiindindalMties withi the daeidnd thérbbeth coMidEfwilEHeRIrbldMdOF THE
DRAW NGS [0017] FIGS. I A and 1B are schematic side views of a _

r ei nf or ceuBsRueRgEuither plaediin a detichlantitude and sipagitédofram therpodhdrent aditr t he
present invention, with FIGIA showing a state i medi ately before a crane
i fts thehe miimbresenecigedageparded from theigndwowis sn@ting theeethférbimgdaf frand i s
laid in a horizontal attitude, and FIG 1B showing a state in which the

r ei nf or céheloweoags ahd uppdrinest maintbersi nclined; FIG 2 is a viewon arrow I1-11

in FIG 1A FIG3 is a cross-sectional view on arrowin FIG 1A FIG4 is
an enl ar ged08i6dw Askording tohdhe epmsent cventiongabe vfing| & r¢imforqing brartd al | y
omtted manner, FIG 5 is an enlarged view showi ng the reinforcenent cage

of FI G 1Beinforeement £gd dap bepreveated epmm being deformmerd whide being bftgde si de vi ews
showi ng the reinforcenent cage in vertically suspended states, with FI G 6A
showing a state in which a reinforcing bar is nmounted at a | ower end

thereof, FIG 6B showing_a state in which t rei i.ng bar is renoved,
FIG 6C show ng a stat RFEFmﬁﬁéﬁthI?]E[qI%\??é:rﬂgﬁ@wasti oned at an upper
end of a reinforcenment cage for a columm of a lower floor, and FIG 6D
showing a state in which the lower end is connected to the upper end of the

reinfor Cemw‘slﬁ a%?GgT IJR Qr?d ll e scﬁ-ller%gtrié sid¢ gfiews of a reinforcement cage for use in

a column according to an embodiment of the present invention, with FIG 1A showing a
state immediately before a crane lifts the reinforcement cage that is reinforced at an end
thereof and is laid in a horizontal attitude, and FIG 1B showing a state in which the
reinforcement cage is lifted to be inclined;

FIG. 2 is a view on arrow II-II in FIG. 1A;

FIG 3 is a cross-sectional view on arrow III-III in FIG. 1A;

FIG. 4 is an enlarged view showing the reinforcement cage of FIG. 1A in a partially
omitted manner;

FIG. 5 is an enlarged view showing the reinforcement cage of FIG. 1B in a partially
omitted manner;

FIGS. 6A to 6D are side views showing the reinforcement cage in vertically suspended
states, with FIG. 6 A showing a state in which a reinforcing bar is mounted at a lower end
thereof, FIG. 6B showing a state in which the reinforcing bar is removed, FIG. 6C
showing a state in which the lower end is positioned at an upper end of a reinforcement
cage for a column of a lower floor, and FIG. 6D showing a state in which the lower end is
connected to the upper end of the reinforcement cage of the lower floor; and

FIG. 7 is a cross-sectional view showing a further enlarged view of the reinforcing

structure of one end of the reinforcement cage that is the essential part of FIG. 1A.



FIG7 is a cross-sectional view showng a further enlarged view of the
reinforcing structure of one end of the reinforcenent cage that is the
essential part of FIG 1A 6 DETAI LED DESCRI PTI ON OF THE EMBODI MENTS

[0018] An enbodi ment of the present ingention will be described below wth
reference to the acconpanying drawings. FIGS. 1 A and 4 show a
reinforcement cage PETAIREDNBESOREMTIDNORCELE EMBODAOENTS or at a building
site for use in a colum (vertical structure). The reinforcenent cage 10 is
provided with a nunber of linearly extending steel reinforcenents 11
(hereinafter called main bars), and a nunber of annul ar steel

rei nf or cenpgy1B] 1 An( Babedinht @ i3l presbnbdapaition wilD®Edesttibedrdelovwbavith 11 are
arranged with intervals at corners and sides of a quadrangle, as shown in
FI G 3, whifeenexiocthdiadgmpanpiigalrhwingsi FIGSeddhandtshsrow ThanfvecemdnacagellD may be

additionally arranged inside of the quadrangle. The hoops 12 each forma
quadr angllet $as deert praglucedimal fadterynai at buniddiag sitafict vyeeinag calnged(vattical
intervals in the longitudinal direction of the main bars 11. The hoop 12

i nt er secssuctiteh Theramforcepanscdgt K isaprovighd wtigh aumberiof Hnesslynedending o t he
main bar 11 with a thin netal wre ﬂnot s_hovvn)) at_this intersection.

[0020] | steehecipfoeasmentsehip fetireinefter callsd reain ha); enfl 8 Jumebes od ennplar steek ysed
as the main bar 11. The "threaded steel bars" is a steel bar that is fornmed
with an esinforegenthieGgreinadier edleddigppy)e | ength thereof in a rolling
process. As shown in only FIG 7, the external thread ha is c oseg of a
number of t#EddTksapaa %@ﬁéé pISr ARsRNEsd eVith ASRGE &t c?%‘ﬁ’@ea"&f g%‘)ié%é’ than

SRR AR SR AL E R N
1y bet V\%gg ltlhnexa)} g\gaéd? (;n% 351 allr%lzl(g'ed inside of the quadrangle.

The hoops 12 each form a quadrangle so as to surround the main bars 11, and are
arranged at intervals in the longitudinal direction of the main bars 11.

The hoop 12 intersects with the main bars 11 at a right angle, and is c‘onnected to the
main bar 11 with a thin metal wire (not shown) at this intersection.

[0020] In the present embodiment, a so-called "threaded stecl bar” is used as the
main bar 11. The "threaded steel bars" is a steel bar that is formed with an external thread
over the entire length thereof in a rolling process. As shown in only FIG. 7, the external
thread 11a is composed of a number of thread-shaped nodes formed over an angular
range of less than 180° in each of two elongated regions 11x facing each other in a radial
direction of the main bar 11. No thread-shaped nodes are formed in regions 11y between
the two regions 11x.

The hoop 12 may or may not be a threaded steel bar.

[0021] As shown in FIGS. 1A and 4, all one ends of the main bars 11 are each
equipped with a coupler 13 at one end, that is, at the right end, of the reinforcement cage
10. Each of the couplers 13 has a cylindrical shape and is formed on an inner
circumference thereof with an internal thread 13a, as shown in FIG. 7. The external thread

11a at the one end of the main bar 11 is threaded to the internal thread 13a.

[0022] As shown in FIGS. 1A, 2, and 4, at the one end of the reinforcement cage 10,



The hoop 12 may or may not be a threaded steel bat [0021] As shown in
FIGS. IA and 4, all one ends of the nmain bars 11 are each equi pped with a
coupler 13 at one end, that is, at the right end, of the reinforcenent cage
10. Each of the couplers 13 has a cylirmdrical shape and is forned on an

I nner circunference thereof with an internal thread 13a, as shown in FIG

7. The exhwémdst bilse@Fdhd thath Birs 1NQHANG, BRdm&h Babe1MRichtcBak aldwissidhoeaded
to the internal thread 13a. [0022] As shown in FIGS. 1A, 2, and 4, at the

one end @he §RRArABUREF FREERMonSAUEpelEE the FeihRORITBRAE tageN@ afd all bneBtbdtdars 11
(that is, the main bars 11 |located at a | ower side of the quadrangul ar

Cr 0Ss- SeGhirefahdiagappentfiost baed of Momarnbats ldagith kehfatiagdars totaeaged to
correspondi ng uppernost ones of the main bars 11 with reinforcing bars 14
havi ng a UJsisdpape. [0023] As shown in FIG 7, the reinforcing bar 14 is
conposed of a threaded steel bar in the same manner as the nmain bar 11, and
has the ext[@0233| Astshewd id BEG. Gy the reinforemigibae 14 smytriposdieofaathreadéksted ibaf or ci ng
bar 14 is obtained by cutting a straight threaded steel bar, which is
obt ai ned ibvyhe sinmd mgnnaras dhe maite bar hi, med hae iy ¢xterapldthréad il 4o anver thy antice
vicinities of both ends of the bar. The reinforcing bar 14 has a nmin
portion dength thereofxThawginforcingdrar 14 ig pbtaineg By cungshdreight diseded;stagl bard
portions 14y that are continuous fromboth ends of the main portion 14x and
i near | y véugleispbiingdendiodingai piedeteraingd isneio prd Bisn banding theodeinitienst shown
in FIGS. 1A, 2, 4, and 7, the pair of connecting end portions 14y of the
r ei nf or cibeE epds of shebas. Hesnmeaniprcing barld a5 gpegin é’%ﬁ‘qnowgrt{’ﬁaqx?‘fmﬂ%lhée %ﬂ
respectively, vi he coupl.ers 13. .This, connecti on operation wl|
Gesor | bedieing, of sheg cOmECtng Subhirer T e chieh Ho it 898 9'fier mos:
and t he upper npst in.bhars 11 are threaded to..the .main.b 11 over the
entire | éﬁ{)}{‘ ﬂ?gg’fontlgg aegﬁﬂ?aé}yseyﬁtwdtg?g)egg}?gﬁﬁlgﬁﬂg}e Iggmtﬂqgwél(a){%r ers 13 of the
ot her main 1 in thed i,at e L] i end of
tho rai n bAPORA 7% FPubi® BER T bR PyRb e P EerrhBiebid s SRy 10800t
the COUpltﬁé relﬁ;?forcing bar 14 are connected to the upper and lower main bars 11, respectively,

via the couplers 13. This connection operation will be described below.

Before the connection, the couplers 13 of the lowermost and the uppermost main bars

11 are threaded to the main bars 11 over the entire length of the couplers in the same

manner as the couplers 13 of the other main bars 11 in the intermediate positions. In this

state, the end of the main bar 11 is flush with or slightly protruding from an end face of

the coupler 13.

[0025] The pair of connecting end portions 14y of the reinforcing bar 14 are located

on the same straight line as the upper and the lower main bars 11 and brought close

thereto. Then, the couplers 13 are moved toward the connecting end portions 14y while

being rotated. By these operations, one halves of the couplers 13 are threaded around

the ends of the main bars 11, and the other halves thereof are threaded around the

connecting end portions 14y, as shown in FIG. 7. As a result, the respective connecting

end portions 14y of the reinforcing bar 14 are detachably connected to the one ends of the

corresponding main bars 11 via the couplers 13.

[0026] A reinforcing structure S of the reinforcement cage 10 according to the

present invention is composed of all of the reinforcing bars 14 and the couplers 13 that



[0025] The pair of connecting end portions 14y of the reinforcing bar 14
are | ocated on the sane straight line as the upper and the |ower main bars
11 and brought close thereto. Then, the couplers 13 are noved toward the
connecting end portions 14y while being rotated. By these operations, one
hal ves of the couplers 13 are threaded around the ends of the main bars 11,

and the Qbhfdct t}@lﬁéﬁ%%ﬁﬁﬁ&gﬁ%}e};@p&ﬂﬁbﬁﬁwomewﬂfo&a@g BA8NAGH tHedrReds

portions 14y, as shown in As a result, the respective connecting end
portions &%@ﬁregmdgr%frﬂﬁigwsmg_bar 14 are detachably connected to the one
ends of the corresponding nmain bars 11 via the couplers 13. [0026] A

r ei nf or ci NqOe37 Uttt &hS wadrkinp &frtké iusraeipeetd edglerclil sewonrdi hin b diftile
present invention is conposed of all of the reinforcing bars 14 and the
coupl er s pt&ceshaf theGeinforoanénttchge paiwill die desenitedt | Ag shoein po FIGBNEA bdd 40f t he
reinforcing bars 14 to the one ends of the corresponding nmain bars 11.
[0027] Nal¢ reinfhrementdagg 10fs plheeditiongontelty os du greumf Ga squage bigs @8t ure S in a
lifting process of the reinforcenent cage 10 will be described. As shown in
FI GS. 1A aft028] tOrethesitdrdrandneatane sgle BO is hapging dpnhar eadaf altiopmoef & he
ground via square | ogs 20. [0028] On _the_ other hand, a crane cable 30 is
hangi ng forane @et ewndfand awppewing devicadd (shematepdbashown e FEG.Sibpoek phg
device 31 (schematically shown in FIG 1A) such as a hook is fixed to a

| ower end: hsokinExedigadower ¢ngoafdhe pablgispensi on device 40 is attached to the

supporting device 31. As best, shown in FIG 3, the suspensi.on _devi ce 40 has
a bal ance H4929]y g suspspaen idgyicp£10 lﬁl?mﬂﬁégé%ﬁh‘érsumor?lﬁﬁa §Uﬁ‘fo§&t iHgP%hr 41

5 comected Logte, sUEROLLLR S e L o AuRhll ShesShleidZa R heS 24
Pt Ve REERI AR e B P08 STBLl hEh oo B SE PR huro
o are {122 il S0l bt e p HAEOP e 1201, 8 =1
e oo yid AR i a abhanel aenaugl et skpgorcTen
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ends of each of the third cables 45.
[0030] As shown in FIG. 3, the clamps 46 detachably hold the four main bars 11
located at the corners of the quadrangular cross-sectional shape of the reinforcement cage
10. The holding positions of the clamps are deviated from the center in the longitudinal
direction of the reinforcement cage 10 to the side that is away from the reinforcing
structure S, as shown in FIG. 1A.
[0031] Next, the crane is operated to lift the reinforcement cage 10. While being
lifted, the reinforcement cage 10 is raised to an inclined attitude such that the one end
thereof is in contact with the ground, as shown in FIGS. 1B and 5. In this state, because
the lowermost main bars 11 and the uppermost main bars 11 are connected to each other
by the reinforcing bars 14, the uppermost main bars i1 are prevented from being
displaced in the longitudinal direction thereof relative to the lowermost main bars 11. The
main bars 11 in the intermediate positions are also prevented from being displaced in the
longitudinal direction because they are connected to the lowermost and the uppermost

main bars 11 via the hoops 12. As a result, an overall deformation of the reinforcement



[ 0031] Next, the crane is operated to lift the reinforcenent cage 10. Wile
being lifted, the reinforcenent cage 10 is raised to an inclined attitude
such that the one end thereof is in contact with the ground, as shown in
FIGS. 1B and 5. In this state, because % he | owernost main bars 11 and the
uppernost main bars 11 are connected to each other by the reinforcing bars
14, the l{ﬁg@[ﬂj’rﬁ%{m@tda bars 11 are prevented from being displaced in the

| ongi tudi nal direction thereof relative to the |lowernost nain bars 11. The
nmain bars 10032) tAeeattidiefores frainethp gedundaassal 8y tHeswciglitesfaht ednfol@mdaei ng

di splaced in the |ongitudinal direction because they are connected to the

| ower nostcage ti0 iepplipd aon@dy terdicroneands dflitheilewtrnmshmainsbat?11 Bst Asarteghe t, an
overall deformation of the reinforcenent 9 cage 10 is prevented. [ 0032]
A react i amefeadcef the appérhmaighacsnid Wa tiwestinfyreingeanel 4 ht Ao rashl, theirescbor enent
cage 10 is applied not only to the one ends of the | owernost main bars 11
but al so forwetrheeicadebyethddowbrnadse mappbars idi qanther kel ved, endithusethealefifrmatiomg bar s
14. As a result, the reaction force received by the | owernost main bars 11
can be hahereof canre prévestedt he def or mati on t hereof can be prevent ed. [ 0033]
When the reinforcement cage 10 is in an inclined attitude, the ends of the
| ower most r{ﬁﬂ?ﬁilbéwbemheowmf@ﬁce@pme@gﬁyloceﬂpa@t incligedyptéitnds; thsuends o \ibe
portions i portions vva re the |n portél onsuéé4§ contipue to gne of the
connect i ﬂ@Wé‘ﬁ‘éPSbé‘?%“il bas hlagy net diged é?‘ﬁ?-‘%ﬁr uty uIKeth PaRong fd-Syr ound.

Ther ef or e, the nds .of the | owernpst main rs 11 are t da even
' the r ORI iheaujR PoRions | &a%@&ea?%Oftﬁscwawen o5t iher ¢ he

relnforce e.10.is furt lifted force e 10 i

ol aced | P %ﬁﬁ&cﬂg b5 1 el g 1 nefeedn® R Nk T RE SRS wEGp e e
cage 10 is st urth r Qr.c t
grgund I ﬁn?ﬂl Efaf%e ne h%m?aéeﬁfeg?%llnélel{glrns Biviail gagéeﬁgveé?%gshg& tﬁ% FI G
6B. The ké&?ndal operation of the reinforcing bars 14 can be achieved by
novi ng t correspondi ng couplers 13 upward along the main bars 11 while
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[ 0035] Next e rel n rcenent cage is noved to direct

reinfor Cgﬂs&a i a9l ata%ud@ ak @Wn fd PRY 63S WhaWie !réam%kééme@&ag}h@ is still

reinforc t cage 10" of the lower floor that has the sane ructure as

that of thahdd A& HierOFERBE dagh A0 eds ItRE bHAlAS. B tAlsdRAE, @E réBfoiciars 11'
and a nunber of hoops 12", and is enbedded in concrete 50 except an upper

end port ks 14 afcd@36Ved s SoMRTES, SBOTR: tethdvhGopdbstiont dfetheradinfoRasigbard  of
t he suspended rei nforcenent cage 10 are positioned so as to be | ocated on

t he sane Bidaaitghichievdteby A vingahéredrfespaniding doupddrs 1 hapweaiddlengthoein bage 10
of the lower floor, and the main bars 11 and 11' are nade close to each
ot her. 11 while rotating the couplers. The removed reinforcing bars 14 can be reused.

[0035] Next, the reinforcement cage 10 is moved to directly above a reinforcement
cage 10' of a lower floor as shown in FIG. 6C. The reinforcement cage 10' of the lower
floor that has the same structure as that of the lifted reinforcement cage 10 includes a
number of main bars 11' and a number of hoops 12', and is embedded in concrete 50
except an upper end portion.

[0036] In a process shown in FIG 6C, the main bars 11 of the suspended
reinforcement cage 10 are positioned so as to be located on the same straight lines as the
main bars 11' of the reinforcement cage 10" of the lower floor, and the main bars 11 and
11" are made close to each other.

[0037] Next, as shown in FIG 6D, all of the couplers 13 of the reinforcement cage

10 are rotated to be moved down and threaded to the main bars 11’ of the reinforcement



[ 0037] Next, as shown in FIG 6D, all of the couplers 13 of the

rei nforcenent cage 10 are rotated to be noved down and threaded to the main
bars 11' of the reinforcenent 10 cage 10' of the lower floor by half

| ength. By this operation, the main bat® 11 and 11' of the upper and the

| ower reinforcenment cages 10 and 10" are respectively connected to each

ot her by chie10Ufhelowet Hoof\B¥ Ralf Mot By thisCéieridnPkimdil GhrsSHOMA) 11MBY be
formed in %e m ddl e of thfgpgc{:oupl etrgﬂfiS yand gr out lguch as nortar injected

from the the\hpsdri 0 tRONéwéOrelfaiceinbf: apos20tandnl (5 afengputioblyt ans@étdars in
i ncreased. [ 0038] As can be understood fromthe description given above,
i n the preaseotheebpadi svaplers 1haNate tpak en $njddichgrorniabu sidwn) auayriectormed ihe nai n
bars 11 and 11' of the upper and | ower reinforcenment cages 10 and 10" are
al so usedhdé middionfithetdonplet h andgroubsuch dsimdrtartijectee iftofrotheiimgetiar porlge  Thus,
only the reinforcing bars 14 are required as conponents additionally used
for the rthittiicocminagiontstrangthiof ti méintbhes in@améasedenent cage 10. Accordingly,
cost for reinforcenment can be suppressed. [ 0039] The present invention
is not |iml0QEB]t c\st ban dbowsletitansy ifond tharidewiripiion gven ebeveeripl tby mregenbus
nodes. For exanpl e, although the threaded steel bar.havinq t he external
thread fenhedimgnty de|donplerss1d fergmutmally eaniechag thhmain pas nflod Hg oBdhe i n t he
above-descri bed enmbodi ment, ordinary deformed steel %&}rs may, be, used as the
mai n bar URRAEF aelomer Feipforampnb spges difgand, ' exg alepdsed Freogueesting the ™49t med by

cuttin nly one end.of th i t . r .of th tl d
ot oss VB 0B P bR Hhbocatly s BRkraBh bl LB P
nbodi t, th .end.of t in. ) t ti d t] f
Che s ef ntbimepReptDAiSoEg stk foc 5% Binthirdumrre S Rb e ieRag fage 1€" ©

det achably copnecte a t hod. ot her than t.he connection via threads. For
exanpl e, o f‘ﬂlégqg’tcgfdtﬁywl%ﬁﬁgﬂw?%ceanoﬁé;ug?{gssgfl' the main bar and thé

connect i ng (6gb; P AR ink BifidnBE NP ifiifd (D e MoFe Helhivka ABBAMERIC bhly @

coupl er having-'a Ccyl*I Aidri Ca ape, one ‘en mai n

connect i ng, %@&1@9%&% zjﬁlf)céé'sheFBFieﬁ{rﬁ 16 Bhdh, HBYnrBE1ch a8 AP kvinh XEE 1O

t he coupler “In"this tase, ofdinary orne teel “bars may

be used g3l HRLY ff?ﬁtﬁc?]daﬂg raﬁﬁﬁﬁr@ggw@gian&aﬁ%ar andh UrBPREinY &laY in "tAS her

than using a coupler, the one end the main bar and the connecting end
portion Qholdi8escRb&H aﬁsédaﬂleﬁeb%mwy Refekdchabbas aRRNRGIed a heaasih vat her by

a clanp jig with the one end of the nain bar and the connecting end portion
of the rehdfes fiftBrdal bdrOsat 6 cRitni Grsidsahgbe FdriiRd by cutting only one end

of the main bar and the pair of the connecting end portions of the reinforcing bar.

{0040] In the above-described embodiment, the one end of the main bar and the
connecting end portion of the reinforcing bar are threaded to the coupler; however, they
may be detachably connected by a method other than the connection via threads. For
example, in the state in which the one end of the main bar and the connecting end portion
of the reinforcing bar are simply inserted in a coupler having a cylindrical shape, the one
end of the main barrand the connecting end portion of the reinforcing bar may be
detachably fixed to the coupler by a clamp jig. In this case, ordinary deformed steel
bars may be used as the main bar and the reinforcing bar.

Alternatively, rather than using a coupler, the one end of the main bar and the
connecting end portion of the reinforcing bar may be detachably connected to each other
by a clamp jig with the one end of the main bar and the connecting end portion of the

reinforcing bar located on one straight line.



11 Further alternatively, the one end of the main bar and the connecting
end portion of the reinforcing bar may be adjacently arranged in parallel
wi th each other and detachably connected to each other with a clanp jig or
athin metal wre. The one end of thelmain bar and the connecting end
portion of the reinforcing bar may be inseparably connected to each other

by wel di ng Rkthbftetddi@ely, the @A &hd bftht RRimbsr @ dRSSonhbathg&mB QdtuBa YT thél | of

the |l owernost main bars are connected to the corresponding uppernost main

bars W t Reinfficih@ivaf i B0 adjacently Hevmyed in Eﬂhﬂelsﬁitﬁ%h@ﬂ ofhiee afid defaeisabtf the
| ower nost main bars may be connected to the correspondi ng uppernost nain

bar or bapfinected tbRhch ethaewith helaandise 6fa thiremerl wilear s that are not connected
to any reinforcing bar are separated fromthe ground when the reinforcenent
cage i s railedntendnoftheahdinbdar aidithé vekmecting &VRirtidihef the esiaforcingbanhaypn i s
mainly applied to a reinforcenent cage for a vertical structure such as a
col um orbedangepirablyBotinetal toeadpptheelly weldingoadke like.whi ch a rei nf or cenent
cage for another structure is lifted and carri ed. [ 0043] The device for
lifting t hd0d4i]nflorthembove-desgabeds embodieant.i allil ofr thy loweimes m#orbaxaopl e, a
cabl e having clanps at both ends may sinply be hung, at an_ internedi ate
part thercepfectedofio athhoexrespending duppermes maierbaenviBt the ercifensigc fprse.

[ 0044] The present invention can be used in order to prevent defornation of
a rei nf orideresist cabytelectd apsoorignes phthedowapmast mainchars Iy de canpgcted tgits t he

reinforcenment cage is lifted, _ 12 . )
con‘espongl%g uppermost main bar or bars. In this case, the ends of the main bars that are

not connected to any reinforcing bar are separated from the ground when the
reinforcement cage is raised to an inclined attitude.

[0042] The present invention is mainly applied to a reinforcement cage for a vertical
structure such as a column or a pile, but can be applied to a case in which a reinforcement
cage for another structure is lifted and carried.

[0043] The device for lifting the reinforcement cage is not particularly limited. For
example, a cable having clamps at both ends may simply be hung, at an intermediate part
thereof, on a hook provided at the lower end of the crane cable.

[0044] The present invention can be used in order to prevent deformation of a
reinforcement cage for use in, for example, a column or a pile when the reinforcement

cage is lifted.



What is claimed is: 1. A structure for reinforcing a reinforcenent cage

i ncluding a nunber of linear main bars that are in parallel with each other
in a process of changing the attitude of the reinforcenent cage froma

hori zontal attitude to an inclined attizude with one end of the

rei nforcenent cage in contact with the ground and further to a vertical
attitudeyoiadisk '-lggdyge rei nforcenent cage, the reinforcenent cage

i ncluding a nunber of linear nain bars that are in parallel with each
other, and the reinforcing structure conprising: a reinforcing bar that
connects an end of a | owernost main bar of the main bars to an end of an

upper nost] maigstRRturd fortré@feming drifoidbmblitecage éndhitingd ntuder ef liviear pairent
cage. 2. The reinforcing structure according to claim1, wherein the

rei nfor cibag fhar atenigl pateitel avith rectr othet fin popilobes afnchaagipgi the aftitadnpédhd ng end
portions that are continuous fromboth ends of the main portion and extend
per pendi etihfortemend chdeefromianhqrizoniadattitadedto an in¢lhedpditndo vithameent iof ghend
portions are detachably connected to the end of the | owernost nain bar and
t he end oéinfoneemamp eagroistcontichwishithe grounpdend (uther to vertinal atéfude by difiig
structure according to claim2, further conprising a coupler having a

cyl i ndri ¢k redifapemenioigdetheacinfercemert qage iprdading £ Tewhse of lingaranadngwit i ons

of the reinforcing bar; wherein the end of the main bar of the

r ei nf or cdpasate inagellghwith gechcasherewnd thy TEn@ree SrUGHIre COMRESIAG] nf or ci ng bar
are inserted in the coupler so as to forma straight ]ine 4, ,Tge

rei nforci ng SeEdGng bak thet eemges snepdidhadowgraess ipin, pan of 4he maLban i end of
each of the | owernost and the u rmost. mai n _bars of th ei nf porcenent cage
5T or medn cH CNGHRPERRE APRARY Of HETBBP. A #8808 4NS FpBEGTent o

| east the gai r of connecting end portions of the reinforcing bar are each
formed, &A2%n outer periphery thereof, with an external thread;

2. The reinforcing structure according to claim 1, wherein the reinforcing bar includes
a linear main portion and a pair of connecting end portions that are continuous from both
ends of the main portion and extend perpendicularly to the main portion; and

the pair of connecting end portions are detachably connected to the end of the

lowermost main bar and the end of the uppermost main bar, respectively.

3.  The reinforcing structure according to claim 2, further comprising a coupler having
a cylindrical shape provided at each of the pair of connecting end portions of the
reinforcing bar; wherein

the end of the main bar of the reinforcement cage and the connecting end portion of

the reinforcing bar are inserted in the coupler so as to form a straight line.

4.  The reinforcing structure according to claim 3, wherein at least the one end of each
of the lowermost and the uppermost main bars of the reinforcement cage is formed, on an
outer periphery thereof, with an external thread;

at least the pair of connecting end portions of the reinforcing bar are each formed,

on an outer periphery thereof, with an external thread;



13 the coupler is formed, on an inner periphery thereof, with an internal
t hread; and the end of the main bar and the connecting end portion of
the reinforcing bar are threaded into the coupler. 5. A reinforcing nethod
for a reinforcenent cage including a nuswer of linear nain bars that are in
parallel with each other, the nmethod conprising: in a state in which

the reinforcene ébgl fé’i‘&efohﬁed RndnhRkdrd eﬂ%@wﬁ{e&é&uﬂﬁhmﬁté}gﬂ&hfeaarﬁnarm ng bar
to connect an end of a | owernost main of the main bars to an end of an

upper most Maige BAT oPfhethfin Al Bnd MeScobhe QiR ﬁ)(ﬂﬁoﬁ be tHeSleifOiche R tare age;
hol di ng the reinforcenent cage at a | ocation deviated fromthe center in

the | ongltﬁllégudaqhmdhé gﬁ,{p[@n of the reinforcenent cage toward the other end
of the reinforcenent cage and lifting the reinforcenment cage, so that the
rei nforcenent cage is placed in an inclined attitude with the one end
thereof in contact with the wound and subsequently further placed in a
vertical 5attiA reeforring setmddbed réinforcenent gagelingjudargda numberf ¢felindah enain
reinforcement cage is separated fromthe ground, renoving the reinforcing
bar fr ombatsehitaneinmsillchmuthigagleotires theméethod gergprising:
in a state in which the reinforcement cage is in a horizontal attitude, using a
reinforcing bar to connect an end of a lowermost main bar of the main bars to an end of
an uppermost main bar of the main bars at one end of the reinforcement cage;
holding the reinforcement cage at a location deviated from the center in the
* longitudinal direction of the reinforcement cage toward the other end of the
reinforcement cage and lifting the reinforcement cage, so that the reinforcement cage is
placed in an inclined attitude with the one end thereof in contact with the ground and
subsequently further placed in a vertical attitude and separated from the ground; and

after the reinforcement cage is separated from the ground, removing the reinforcing

bar from the lowermost and uppermost main bars.



