1 RElI NFORCI NG STRUCTURE AND REI NFORCI NG METHOD FOR REI NFORCEMENT CAGE FI ELD
OF THE I NVENTION 100011 The present invention relates to a reinforcing
structure and a reinforcing nmethod for a reinforcenent cage for avoiding
the reinforcement cage from bei ng defodned while being lifted. BACKGROUND
OF THE INVENTION [0002] It is well known that a colum or a foundation

pile is buil tRRINFORGING BTRUCEURE ANSX REFNFORCENG METHOQD RORf or cenent
cage that is in a vertical attitude. Such a reinforcenent cage has a
nunber of steel reinforcemnrenREINFORCEMENT CAGE2d main bars) that linearly
extend in parallel with each other, and a nunber of annul ar steel
reinforcenents (hereinafter called hoops) that are arranged at intervals in
the |l ongitudinal direction of the main bars so as to surround the main:
bars. The main bars and the RUJE3 QFBHEINYENBON 0 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, thi90PE nThe eenent invenon selpies e BINFTGIRG FIUSHEE aBd 4 EFNIOEIRE pl ace

where a colum or a foundation pile is to be bui,Iig. )
method for a reinforcement cage for avoiding the reinforcement cage from being

deformed while being lifted.
BACKGROUND OF THE INVENTION

[0002] It 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 holds the reinforcenent cage at
off-center, and lifts the reinforcenent cage in this state. By this
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in the i attitu descri bed above, the reinforcenent cage is

pl aced i gt %tthﬁlinvﬂrg hfaRE rERfHrEdER WUagh Srd RrEREdast a Whithalty Spae@und.

The main™ars o e reinforcenent cage aré arranged in a nutually spaced

manner, aRgnefland QREy SRS oft 1RE 16 WHRIJID flaidTBhr @ S coMtfot WL EHet @6tndM t h
the ground. Each of the other main bars is subjected to a force in the

| ongi t udipgagh oRithe6thePmatdBEEed sttty fbrdcs 0™ WaEBidinalaligkctikeietare, s
di splaced in the longitudinal direction relative to the | owernost main

bars. ThealieaMyaaarmniveighl, ahd ehargfosy, Mdisplavddrinine Bngitadindlelileatigestatival ong
with the displacenents of the main bars, the hoops change their state from
a per pendé thd laivesh@dt enaimban. Thecdisplacnsnat & the hpddrmesttmaih fbersrase thetangest. and

t hus, the vertical dinension of a cross-sectional shape of the

rei nf or cexieng witly the( displacethattant éhd ataie dars; Hee hoogs dpwige fhéin state froand t he
uppernost mai n bars) decreases. Such a deformation of the reinforcenment
cage posgermngicobr etaté o e mmdioed statdedlatisntouibp anain hars, ané thyseithef vertieatent
cages. [0007] Further, in the state in which the reinforcenent cage is
i ncl i ned dimensjoronfa ereds sestiondleshppsiel the seinfaaremed caged 6- él@@p@%b%e%t%s | ar ge
reaction force caused by the weight of the reinforcement cage fromthe
ground anewereost maiybars apd e ynperpost maé@hgrg);flequﬁs.ﬁqgh@rdgg}@au%ogtheesm t,
the one ends of the |l owernost nain bars are deforned and/ or da g(led.

[0008] THEINEVEFRENt GaEOrRASES of PRObIoH: 1oi ABPLSHE REIES e VBAY taﬁg ower
deformati on_of the one ends of the | owernost main bars as described above
are nor e PIENECTPENtSa8Sr as a | ength of the reinforcement cage increases and
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the |like a concrete, thus being waste
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of the detrormatlFon an anage of the one ends of the | owernbst main bars

descri be%ﬁﬁb‘?\ﬂﬁmaged.

[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 intemal 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 while being separated fromthe ground.
However, this nethod requires skilled crane operation. SUMVARY OF THE

| IVENTI ON 109 101 ofdlr A08Foid e Ub¥te 1000 YRa e EleED et QDb EBRca! D1E

pr esent i nve on provides a structure for reintorcing a relnftorcenent cage
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in a process o angi'ng the attitude of the reinforcenent cage froma
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rei nforcenent cage in contact wwth the ground and further to a verti cal
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i ncludi ng ‘a nunber of linear main 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 nain bar of the SUMMERY OR THEANVENEIG@N of the reinforcenment
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 |l owernost main bar to the end of the uppernost main bat Therefore, the
upper nost [@019] bdn ordemdd shilweplthae edboverdedesibed rrobleisndhe diressot iipventiehat i ve
to the lowernost main bar, and thus, the overall deformation of the
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bars for preventing the overal| deformation of the reinforcenent cage can
be el i m maiebawsthateage ieparphel wittheach qthesdnseorperss o changingathe gititedgyel the
lifted while the one end thereof is kept in contact with the groun no
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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
longitudinal 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] It 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
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portions of the réeinforcing bar, and the end of the main bar of
rei nf or Cepp&insAASindAE rEPRPRIN) ectl ng end portion of the rei nforC| ng bar be

inserted Iin the coupler $So as to forma straight |ine. Wth this
ar r angenmentwitia ti69 Afastdntdht, OPe 'reinf&rdingf bdr an Rl Rheived ngd halsed aimd thuspsle
easi er. [0014] It 1s preferable that at |east the one end of each of the

| ower nos twaaechftrh@erig) Rer BO slimimited. bare reinfdrbidgbat adrbeesstiniconmgrdits ahdr ned,
on an outer periphery thereof, with an external thread; at |east the pair
of conneegémongeddien flar dnide 0§ thefmiih darseiinfherpairnd chaecting eswbpdrtibog. ned, on an
outer periphery thereof, with an external thread; the coupler is formed, on
an i nner p4¢d0i3heltyis preferablic thatiat doupler haning aayiimdﬁcahmapabdfurﬁmr procvidef] & he

mai n bar and the connecting end portion of the reinforcing bar are threaded
i nt o t he eadhugd the pair of¢drimetting ewipretoisorfshe feinforningbhs, dektbe ehddf hbovan t he
connection operation can be made further easier, and a renoval operation is
al so mad&aeas the reinfergamentorage had dhe conttesting spd pertion oft the sejnforeiag heehet he
reinforcing bar and the nain bar is high, a reinforcing effect of the

rei nf or cémsried bule cewnense asiin forarastraightlpe15] According to anot her aspect
of the present invention, a reinforcing nethod for rei nf orcenent cage
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ot her, the method conprising: in a state in which the reinforcenent cage is
in a horle%%?ﬁ al attitude, using a reinforcing bar to connect an end of a
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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 ffonkéﬂﬁ,rw&f tmﬁﬁﬁiﬁiﬂgeﬁé F@?x?ﬁorc%ﬁicﬂ so that HROEHfoREmRAALBE i§ © the
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DRAW NGS FI GS. 1B are schenmmti.c side views

rei nf or ¢ gRBLuERAYFuhiR ped i a FetRhLiMINAE GRE Spathiddian REBRALIBM Hkr t he
present inventioh, with FIGIA showng a state i Mmedi ately before a crane

lifts thend RidThREREAERLe GASDatdiat frof theishbidids edn@ling thetRthféloRicaRt fdvndl 1S
laid in a horizontal attitude, and FIG 1B showing a state in which the

rei nf or c e{EEIBiveAGE ahd upprnest hanars. nclined; FIG 2 is a viewon arrow I 1-11
in FIG. 1A; FIG 3 is a cross-sectional viewon arrown FIG 1A FIG4 is

an enl ar geqoo1i6p WATbe IR0 tbhehd eiraient Caiventior;abe afing| & kdinforciag pbar i @l |y
omtted manner; FIG5 is an enlarged view show ng the reinforcenent cage
of FI G 1Beihforeenpmt tagelday be prévicatdd fammbeing defohs] while beingllifiede 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 nounted at a | ower end

t hereof, FIG 6B showing a state in which the reinforcing bar is renoved,

FI G 6C showi ng a st at e BRIEFHDERCRARTICOWE EiE DRAWANGS oned at an upper end
of a reinforcenent cage for a columm of a |lower floor, and FIG 6D show ng
a 'state in which the lower end is connected to the upper end of the

reinforcenent cage of the |lower floor; and. . .
[0017] FIGS. 1A and 1B are schematic side views 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 1I-Il in FIG. 1A;

FIG. 3 is a cross-sectional view on arrow [II-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. 6A 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 1s
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.



FIG 7 is a cross-sectional view showing a further enlarged view of the
reinforcing structure of one end of the reinforcenent cage that is the
essential part of FIG 1A 6 DETAILED 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. 1A and 4 show a reinforcenent

cage 10 that has beﬁﬁ@ﬂﬂﬂ%?ﬁl%ﬁ?b@?ﬁ@EWOE’m ng site for use

in a colum (vertica ructure e reinforcenent cage 10 is provided
with a nunber of linearly extending steel reinforcenments 11 (hereinafter
called main bars), and a nunmber of annular steel reinforcenents 12

(herei naf t gjo18f! WedeMBORent of[ BO 15Heseh SintBitdnbHIP bkl dedclbad MRREEvIH t h
intervals at corners and sides of a quadrangle, as shown in FIG 3, while

ext endi Ngefbian2foaht bcoMpalyRadiawinke FIGRI e Angid S a Hinfoyenikt aslgd 10 onal |y
arranged inside of the quadrangle. The hoops 12 each form a quadrangle so

as to sufi{aphasl bb&ie produceddrr & fdctoryastdatad Buidding@Rgedoniisd it £icvlahm (vertidab

| ongi tudi nal direction of the main bars 11. The hoop 12 intersects with

t he mai nstp@dtsre]. TRt reinfoicgiientcageel 0 Bnstoividled avitiea machbeo of liecarhi extiraling 1l wi t h
athin metal wre (not shown) at this intersection. [0020] In the present
enbodi mesikeel eeiisforcealehdil" (Huraasfent @illeé|mdiarbars)s and @dnasber od anaistar steel 11.
The "threaded steel bars” is a steel bar that is forned with an external

t hr ead owgnfordemontst i2r(Getegmadtehcalledheops)in a rolling process. As shown in
only FIG7, the external thread 1la is conposed of a nunber of

t hr ead- shap#d%hodbe rhainnksds dverreamrranggd| with rintegelont lcemsrst ath sige afma each
of two elongated regions 11x facing each other in a radial direction of the
mai n bar quadrangle,tasrbawnsnFI6d Invdds extending menprallel pad ench othsr. Bhe Wedh t he

two regions 11x. . L
bars 11 may be additionally arranged 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 cbnnected to the
main bar 11 with a thin metal wire (not shown) at this intersection.

[0020] In the present embodiment, a so-called "threaded steel 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 fl 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 bar. [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 cylindrical shape and is forned on an

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

7. The e i LSqi aded
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correspondi ng upperimost ones of the main bars 11 with reinforcing bars 14

havi ng aylkiapape. [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 ex{gu2pl AsRhewrd il BEG. 0y gk reiéoréingibae 14 Bngidposéibsfeothrebded steélbhor ci ng

bar 14 is obtained by cutting a straight threaded steel bar, which is

obt ai nedibther salrlel goner @s ahpnmatebar i, nad has tigt éxteranldthtdadnl 4Jaendr tig ¢rhiee

vicinities of both ends of the bar. The reinforcing bar 14 has a main

portion lehgtt thateof XFhendmfdrcingdrar 14 imobtamep dyrcutiingsheirai ght dimeadsadi siep] barg

portions 14y that are continuous fromboth ends of the main portion 14x and

- | i near | y whidhein @béneddryditingatd a/predetetminadlengfo pnd then berding theodainjtieast shown
in FIGS. 1A, 2, 4, and 7, the pair of connecting end portions 14y of the

r ei nf or cbotly dnds of thedras Ternedensing bar 1Hdiag pp@?ma’ﬁﬁlqnob&rthﬁ%ﬁxﬁﬁlﬁaﬂl@eqb’;

respectively, via the couplers 13. This connection operation wll be

descr i bedndapainof sh@teemsciingendopprtiens My, thahare continuous from batheads ofdher nost

and the uppernost main_hars, 11 are thrgadfd to the main bars 11 over the

entire | &Wg porgendAx apd ipsaclyextendmepeadirulanlyia the mainmRetigol ers 13 of the
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connecting end portions 14y of the reinforcing bar 14 are detachably
connect E%f%lﬁext NeheB6uARLE S 3Qff thdthePIafSBRE A1 B tHERihferiadiatelpbsitions. Th ehis

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



[0026] A reinforcing structure S of the reinforcenent cage 10 according to
the present invention is conposed of all of the reinforcing bars 14 and the
couplers 13 that 8 connect the pair of connecting end portions My of the
reinforcing bars 14 to the one ends of 8 he corresponding nmain bars 11.
[0027] Next, the working of the thus conposed reinforcing structure Sin a
lifting i bfs Iﬁﬁ;;&ﬂ ﬁ%ﬁb ihfordifz BAS 14 PRI ondendHOWN i N
Fl GS. 1Ap'(21n gﬁiﬁe?%éto?g?%%éejﬁen ngésg Ofiltgegél a(?ed orizontally on the

ground Vbﬁt}é%%@oham?@gnbms[1@028] On the other hand, a crane cable 30 is
hangi ng froman end of a boomof a crane (not shown), and a supporting

device 31 (mhﬁrr%keahé WOﬂhﬁ%ﬁ@fiﬂﬁb fthi® chfposett feimroind olcting I ik ediftig a
| ower end of the cable. [ 0029] A suspension device 40 is attached to the

suppor t i pghcd@vofciie 3dinfofSenites aghtOWvill befdeSeritdd. t As showpénFiGS. Hewndd, 40 has
a bal ance bar type supporting bar 41. The center of the supporting bar 41

i s connegieadinfercéhentagpdd isiplgeed dorieentdlly o thegprbinrdstia sqiarelog2 20Pul | eys 44
are rotatably supported at both ends of the supporting bar 41 via

respect i ve [@E28pndncthblodsr handya crage sakde 30]ie hgtgisg fibim agl endibl edbodd aff & hung,
at internediate parts thereof, over the respective pulleys 44, and cl anps
46 are ficread (0 showh), ends sopparting device B\é(&dh'ﬁmdti@élmsggwn?in FIG[1g93®Fh AS shown
in FIG 3, the clanps 46 detachably hold the four main bars 11 | ocated at

t he cor neheokbfis fixed toadelwenrpdiodithegablss- secti onal shape of the reinforcenent
cage 10. The holding positions of the clanps are deviated fraomthe center

in the | ond0429li Aabuspensien device 0t iseattached &9 datrshrrosting dejce 31t M besHe t hat
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[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 11 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



9 cage 10 is prevented. [0032] A reaction force fromthe ground caused by
the weight of the reinforcenment cage 10 is applied not only to the one ends
of the | owernost main bars 11 but also to the one ends of the upper main
bars 11 via the reinforcing bars 14. A9 a result, the reaction force
received by the | owernost nmain bars 11 can be hal ved, and thus, the
defornatbaﬁ]mhg?ﬁgémgan be prevented. [0033] When the reinforcenent cage
10 is in an inclined attitude, the ends of the |owernost nmain bars 11 do
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placed in a vertical attitude as shown in FIG. 6A. When the reinforcement cage 10 is still
further lifted, the reinforcement cage 10 leaves the ground. In this state, the reinforcing
bars 14 are removed as shown in FIG. 6B. The removal operation of the reinforcing bars
14 can be achieved by moving the corresponding couplers 13 upward along the main bars
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
ﬁumber 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 floot, 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



10 cage 10" of the lower floor by half length. By this operation, the main
bars 11 and 11' of the upper and the | ower reinforcenent cages 10 and 10
are respectively connected to each other by the couplers 13. Note that an
injection port (not shown) may be forne® in the mddle of the coupler 13
and grout such as nortar injected fromthe injection port so that the
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and the reinforcing bar, and the external threads may be formed 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 bar and 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.



Further alternatively, the one end of the main bar and the connecting end
portion of the reinforcing bar nmay be adjacently arranged in parallel with
each other and detachably connected to each other with a clanp jig or a
thin metal wire. The one end of the mmin bar and the connecting end
portion of the reinforcing bar may be inseparably connected to each other

by wel di ng pafih{fieldaiGely, tht 884 ddd bf¥hk AR BAVRIGRS SdrinB&shetdHaqdigSfithé! | of

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

bars wit ?eih{?ﬁcihgiaai Qa5 Wt0adjachily HRWRYES in Eﬁlla}ielsﬁitﬁ%@(ﬁ OfHeE 2fd depeRatdy he
| ower nost mai n bars may be connected to the correspondi ng upper nost nain

bar or bapsgnectdd th Bhch AR&SwitH A elabipiss 6 a thitemeRil tilear s that are not connected
to any reinforcing bar are separated fromthe ground when the reinforcenent

cage is rafue@ntend@of fheGhdif 06 aiditht vekhecting EEdrtidher heesiafircing banhapn i s
mainly applied to a reinforcenent cage for a vertical structure such as a

col um Ofbe@ndéﬁzhxﬁblytwhn&@dﬂl to@aéctpphieekly welding@shke like.whi ch a rei nf or cenent
cage for another structure is lifted and carri ed. [ 0043] The device for

lifting th¢oodinfiorthenbave-dageabed entlodpaert] allil & thy lomrithesdt. mbimr baxarpl e, a
cabl e having clanps at both ends may sinply be hung, at an internediate
part theremiectadn t@ theokorpespuindiegl wppetthest] ower sl with tthe min{oring Hias.
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corresponding 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 mainlty 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.



1. A structure for reinforcing a reinforcenent cage in a process of
changing the attitude of the reinforcenent cage froma horizontal attitude
to an inclined attitude with one end of the reinforcenment cage in contact
with the ground and further to a vertiqal attitude by lifting the
rei nforcenent cage, the reinforcenent cage including a nunber of |inear
main bars that are in parallel wth each other, the reinforcing structure
conpri si nhat is climedri$:or ci ng bar that connects an end of a | owernost nain
bar of the main bars to an end of an uppernost nmain bar of the main bars at
t he one end of the reinforcenent cage; the reinforcing bar including a
l'inear main portion and a pair of connecting end portions that are
conti nuous f rdireplyes feraeiarcing atrsnfariemenb cagon apdoesss ofi¢hanging the
per pendi cul.arly tég the main portion; t he pair. of connecting end
por t i ons aydfuds ofdbp seinfareementeagerizpma borzeakattitusie tocancingliped agude
| ower nost i n bar afntg t he .end of the uppernost, in bar via couplers
havi g a ik oRaeRdAT the sgBforcement eage i atackavith lie M@ aNdrurther to a
rei nforcenment .cage and the.connecting.end portion of the reinforcing bar
bei ng i ns% e iaﬂltﬂa%ﬁblﬁf ﬁftm;g ggﬁpfeéggorf’ﬂn Rle @8%ndRE cFFIRioRENeY 388 0 form
a straight Jine. 2. The rgi.nforcing,strycture.accordi.ng..fo claiml, wherein
at | east mg}gdg}%ad}urggghoﬁ*m?q{eqa Plf‘?oﬂ{a% EAN| W@Iﬂ%ﬂe‘gﬁéﬁa"h‘ﬂtﬂ&bﬁ% of
the reinf Iﬁ;@gg i s for ., on an outer periphery thereof, with an
ext er nal r?ﬁﬁg}ar%?és ec?ogg@rgé{ﬁg.e pair of connecting end portions of the
rei nforcing . . f I I w.th an
external thr ?A{&lﬁﬁoﬁ%ﬁgg}%&t@{r‘t S g@nagg?l?%h?gnlgi%{?k@r%%%lﬁ ?‘gﬁé‘f&f‘h‘%@@b‘%, W th
an interngks {hhRahd of an uppermost main bar of the main bars at the one end of the
reinforcement cage;
the reinforcing bar including a linear main portion and a pair of connecting
end portions that are continuous from opposite ends of the main portion and
extend perpendicularly to the main portion;
the pair of connecting end portions being respectively detachably connected
to the end of the lowermost main bar and the end of the uppermost main bar via
couplers having a cylindrical shape;
the end of the main bar of the reinforcement cage and the connecting end
portion of the reinforcing bar being inserted in each of the couplers in the

connected state so as to form a straight line.

2. The reinforcing structure according to claim 1, wherein at least the 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;

the coupler is formed, on an inner periphery thereof, with an internal thread;

ang



13 the end of the main bar and the connecting end portion of the
reinforcing bar are threaded into the coupler. 3. A reinforcing nethod for
a reinforcenment cage including a nunber of linear main bars that are in
parallel wth each other, the method cqgprising: in a state in which
the reinforcenent cage is in a horizontal attitude, using a reinforcing bar
to connect an end of a | owernost main bar of the main bars to an end of an
upper nost naithe bad offthe mimbanatditie ednnecktng edd portidreof tendeinforsiBpbacage;
the reinforcing bar including a linear main portion and a pair of

connect i rage émrdaghast into i ¢duplerar e cont i nuous from opposite ends of the main
portion and extend perpendicularly to the main portion; the pair of
connecting end portions being respectively detachably connected to the end
of the | owernost, main bar and the end of the uppernost main bar via

coupl er s havithieafagingwaethos fosmareinforcement caga in¢luding anmumbeaiof dineahe

rei nforcenent cage and the caonnecting end portion_of the reinforcing bar
bei ng i ndBAArS %aéﬁfﬂﬂnd?afﬁlﬁ%l‘ﬁ%ﬁﬁ@kgﬂﬁﬁ tﬁﬁ@%@?ﬁé@mm%&te so as to form

a straight li.ne; .hol di the reinforcenent cage at a | ocatjon deviated
froma cent ermiarﬁt%teIIBr?ﬁﬂcﬁgbﬁéFmg‘PrF‘é’@F%?ﬁ%ﬁ istie heipmsplcatiiie, Y88 & owar d
t he ot her er%d of hhe rei nf ogceme t cage and lifti ngrtge rei nf orcenent cage,
so that  CRELPISHHE BRCIHEPRIELER CRY O S BKFTRIPSh AR ORr 6% Mtk Das M ¢ he

one end thereof in contact with t ground and subsequ |y further placed
in a ver telngac?ef)%rg PPPEB&%OSEr{Ba‘Se‘b%%‘?@W ’fnlaﬂhg?ﬁe%g?% ﬁ%‘? o‘i%e reinigrcement, o

rei nforcecfgggt cage is separated fromthe ground, renoving the reinforcing
bar fromt1Hf€ | owernost and uppernost mai n bars.

the reinforcing bar including a linear main portion and a pair of connecting
end portions that are continuous from opposite ends of the main portion and
extend perpendicularly to the main portion;

the pair of connecting end portions being respectively detachably connected
to the end of the lowermost main bar and the end of the uppermost main bar via
couplers having a cylindrical shape;

the end of the main bar of the reinforcement cage and the connecting end
portion of the reinforcing bar being inserted in each of the couplers in the
connected state so as to form a straight line;

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



