1 [DESCRIPTION] [Invention Title] DOUGHNUT-SHAPED HOLLOW CORE BODY,

Bl DI RECTI ONAL HOLLOW CORE SLAB USI NG THE SAME, AND CONSTRUCTI ON METHOD
THERECF 5[ Techni cal Fi el d] The present invention relates to a

| i ght wei ght bidirectional hollow core slab that is nmade by arranging a
plurality of hollow core bodies between upper and | ower steel bars in a
formof a matrix in horizontal and vertical 10 directions thereof and by
burying t RESKBEPB Hore bodies into concrete, thereby providing

bidirecti P&Z' %egljl slti%rigz characteristics. Mire particularly, the present

i nventi on" TEIFAt &% t'0 a"doughnut - shaped hol | ow core body advantageously used
for a bidiregbhendlrehbew goreows| adRE thewi dmesecon@iall 52diebkow core body
usi ng the doughnut - shaped hol | ow core bod and a conihﬁlgﬁg on net hod of

t he bi di FEREiGAR UROYF FWEC 6R%E bddy. “PBa GUN " A ow core slab has
hol | OW COf.£s, oroed.Qn gyhe center 20 thereof, which provide nore excellent
secti onal "perf o nance tdhan the self weight and are advantageous in the
reduction of tide nqirsechet weeneddioer srelates |novi ew dfichbteeighght wei ght of

t he sl ab, one of sl ab systens use or_current buildin i ne-way hol | ow
core 25 SEERFeNISPLf PPHES| FHE cﬁﬂa%uitlha:gnég ?ﬁ%% 2% %%Igarrﬁs‘%ﬁt ghouses show
bi di r ect E@ﬁ%lj(tty\/\/@f\/\ﬁm)ldm\éeia‘@rﬁcﬁj,ie&;hséﬁblyembbétg drta ilopessitsee to apply
one-way hollow core slabs to the buildings, wthout having any.design
changes &A#saddi t?od&Fmcodft s& SFTEE*t 0ol Ve dHe2ab -n%%ﬁlt%%d probl ens,

t hus,;430 st bere havenbeen RLapSsedibidir esd ienaby heddowoaoee sitabs using
spherical or oval plastic balls as holl ow core bodies, which are invented

by Bubbl eBecketonpatpertbNet WEevadtniand LiFiees a8l adonpaf§ F SR t zer | and.

characteristics. More particularly, the present invention
relates to a doughnut-shaped hollow core body advantageously
used for a bidirectional hollow core slab, the bidirectional
15 hollow core body using the doughnut-shaped hollow core body,
and a construction method of the bidirectional heoliow core
body.
[Background Artl]
A hollow core slab nas hollow cores formed on the center
20 thereof, which provide more excellent sectional performance
than the self weight and are advantageous in the reduction of
the noise between floors.
Tn view of the light weight of the slab, one of slab
systems used for current builldings is one-way hollow core
25 slab. Most of the slabs of buildings such as apartment
houses show bidirectional (two-way) movements, thereby making
it impossible to apply one-way hollow core slabs to the
buildings, without having any design changes and additional
costs. So as to solve the above-mentioned problems, thus,
30 there have been proposed bidirectional hollow core slabs
using spherical or oval plastic balls as hollow core bodies,

which are invented by BubbleDeck company in Netherland and



FIG 1 shows a bidirectional hollow core slab of the prior art. As shown,
the bidirectional hollow core slab is configured by arrangi ng ball -shaped
hol | ow core bodies in 5 rows and colums in such a nmanner as to be buried
into concrete, so that the slab havez bi di rectional resistance
characteristics. As shown in FIG 1, the bidirectional hollow core slab is

formed wherein a slab lovver,ﬁgortir%g and a sl ab upper portion are connected
uni tari | yoPo*e PG Ket™ By e ahe of concrete filled between the

bal | - shaped hsaild ow Leke kodigsire-herehy provbdi Berd he1bbdickeadneonal
structure to the slab. Under the above-nentioned _bidirectional hollow core
sl ab, spé&itafr artentiorfPeHbul DL IFEFECE e e TG 6ATDF S13%e FFosi ti ons of

the hol | Qw ¢o5e-ROdLes 1o Hheshelhovsrates 9eherdt ey tdhgeshape and vol une
of the hollow core bodies I'n tghe bi directional holl ow core slab determ nes

t he arountwef aedncresrensf ihesushab andnedie arodrt f Pedisst i BHcof the sl ab
wei ght a'lgm%éz%&ersgeftﬁgﬁﬁot{h]@e Sthuctural &Hé&{l?ﬂ&? of..t besmlab. I'n other

words, th i'gher the owrate 1s, the smaller the amobunt of concrete
of the slcabrastdxisthics. caseghhonweveFICt he Ster ddtidred ticesi shahice of the sl ab

becones | ow, I n case of the hidirectiaonal hollow core slab, especially, the
sl ab uppgfgrﬁoﬂ%’)nlsarg rtmﬁg ‘é’#’ealbe noﬁersqﬁlér??%%r n%jyr%ﬁgns%%(gr%t%ﬁt%and noved 25
f rom eachipptheportshin @rpl ecimgtthevhdld-Gwycapeebadi @hetrhey ehetnaeen.

Therefore, there is a_definite need for_the devel opnent of_ a_.novel
bi di ridct i%GnaPPHE YR E0FR bﬁtaseraatda%ﬂg&%fé‘?%%ﬁﬁ%‘fhﬁf&aﬁ%ﬁ@&n of the

struct ur ahh=pesf Op FRAGE ngatsed thy: ke i3l nehedenlrHf cd hendiokiaw rate
t hereof and inproving the constructability thereof. [Di sclosure] 3
[ Techni c&NApF ofhenjarove -maplgngin ifi reRel Pide's e iy etR5%n® s been made

in view of, the aboves it | anedspnabl saBs 066UrdHNGe ALt BE RJH ameart, and it
is an object of the present invention to provide a
positions of the hcllow core bodies.

15 The hollow rate generated by the shape and volume of the
hollow core bodies in the bidirectional hollow core slab
determines the amount of concrete of the slab and the amount
of reduction of the slab weight and further defines the
structural performance of the slab. In other words, the

20 hnigher the hollow rate is, the smaller the amount of concrete
of the slab is. In this case, however, the structural
resistance of the slab becomes low. In case o©of the
bidirectional hollow core slab, especially, the slab upper
portion and the slab lower portion may be separated and moved

25 from each other, while placing the hollow core bodies
therebetween.

Therefore, there is a definite need for the development
of a novel bidirectional hollow core slabk capable of removing
the reduction of the structural performance caused by the

30 increment of the hollow rate thereof and improving the

constructability thereof.

[Disclosurel



5 hollow core body that has a substantially high hollowrate and is used
for a bidirectional hollow core slab in a structurally stable state.

It is another object of the present invention to provide a bidirectional
hol |l ow core slab that is formed by stably 10 | ocating holl ow core bodies
bet ween upper and | ower steel bars, "thereby ensuring the quality of
construction in the structural design. It is still another object of
the presehfedhmieat i BrPalémbr ovi de a construction method of a bidirectional

hol | ow core 15 slab that.is ¢ e, i.npl LEyi t ryangepgent work of
t he steel ba#§?0f$ggﬁﬁ?c§ e§§%%%$%nTﬁgegﬂl%BT%L%J%%ﬁ%R?gﬁ %ﬁe above objects,
accor di ngft ahanaaspettenofobdie ypproedent ocowentingnint ke epirsompraari,ded a hol | ow

core 20 body . that is adapted to_be buried i.nto concrete, having a generally
Goughnut 2oiabbd 5uEE: SEABSE nabi FEF TR b BRr ST 15t et aiet fe cont or

theredf. no1low d&r-acssiplirsh the abeupsohiwefisy acgor oW a0t her aspect
of the present invention, there is provided_a 25 bidirectiopal hollow core

sl ab t haBPfs ¥fades#y F8&t rai Aty FSagRntt FoRABEd REFI 6waor £ bédi es i nt o

steel baly:¢g9685-0n+ BtO,UPRekLand | ower steel bars, thereby stably locating
t he doughnut - shaped holl ow core bodies into slab concrete. [Advantageous

Ef fects] 30Ad¢okdi APthent BEIprlesEnthe nRerftnén LY -1 F8WPTig ‘@évant ages can
be eXpeC%eqﬁdi%@ctionéa!ﬁﬂiﬁ%w k ?eh9£$9“%ﬁ£€ei§|@8&&!&fb§fﬁkéﬂﬂ¥ rectional

resi stance characteristics can be constructed in a structurally stable
st at 60 ESpeeifld yholtler stals dodderet debgedi | ey ntwd t hewdyol $'elporti ons of

the doughyul-shaped hollow:3.cone hodies, sp Lhal dhe i fkealjon of the
upper an oler porti ons placing t ol1 ow core bodi es t her ebet ween can be
i mproved stouconstlr dekighe structurally reinforced holl ow core slab.
Secondly’ th%th%g|%Wi rgngggﬁﬁ%m%ggtbgglgﬁglggé%é%@einvention to
provide a construction method of a bidirectional hollow core
15 slab that is capable of simplifying the arrangement work of

the steel bars.
[Technical Solutiocn]
To accomplish the above objects, according to an aspect
of the present inventicn, there is provided a hollow core
20 body that is adapted to be buried into concrete, having a
generally doughnut-shaped outer c¢ase having a hollow portion
formed on the center thereof.
To accomplish the above objects, according to another
aspect of the present invention, there is provided a
25  Dbidirectiomal hollow core slab that is made by restraining
doughnut~shaped hollow core bodies into steel bar cages or
into upper and lower steel bars, thereby stably locating the
doughnut-shaped hollow core bodies into slab concrete.
[advantageocus Effects])
30 According to the present invention, the following

advantages can be expected.



10 slab concrete in the state of being restrained in the steel bar cages or
the steel bar spacers, so that they can be | ocated on the center between

the sl ab upper and | ower steel bars to ensure the quality of construction,
and nore particularly, the steel bar, cages serve to fix the positions 15 of
t he holl ow core bodies as well as serve as shear steel bars in the state of

being restrained in the slab_concrete, .thereby constructing. a structurally
advant ageous HoFFoW cofe #iﬁ‘?w L&gf?y,sg‘f”ﬂew&i%t r’ig’&utk?#gwﬁa 76 t he upper

and | overr2Qs840@l bas-Rtethechidi restional hald-ew.eose skab @an be in
advance coupled to the steel bar cages or_ steel bar spacers for fixing the
posi t i onFERCEHEIRY| FoMPtOrEA6di EEPANHELEDY Pt niXad r§ ERe-arifangenment

wor k. of tde,ghal: St egl RANSWt BoPE RisMBE {1 i RBhIPeSHldRE 95 f, Dr awi ngs]
FIG 1 shows a bidirectional hollow core slab of the prior art. FI GS. 2
and 3 3showrdobghiri, - Shapedt hoh¢ owiddretborli €S Hecompergard 19epr esent

i nventi on, bj di.recti opa o] ructed by
usi ng thgj °&§8g‘#§ﬁ4{a§ﬁ§§§8§%owolﬁ%§o°Jr° ggb%’a@%% ﬁ\ﬁ—y?%%%%t%%%{]?% show a

st eel barinpageed cronednofrpentibastsruchurahty tred ndoughd utold hapedehol | ow core
body of FI.G 2 restrainedly nounted in the steel bar cage. FI GS. 8 and
9 show t F&3process for constructi ng the bidirectional hollow core slab

usi ng the st erlcobary cagee okobid Gedraantbdire se&ed | biriedd thed igHeshed

bi di rectiqgnal hollow core s FI GS. 10 and e%}l .show a st eel bar cage

| ab. ‘
f or ofSibr FOBHIEE B&r sPand e Godghinat ZSREpEd ol PFow 't of & %ody of

FI G 2 redaraiiedly ofOWHe€hteel bar spacers, so that they can be
located on the center between the slab upper and lower steel
bars to ensure the quality of construction, and more
particularly, the steel bar cages serve to fix the positions

15 ©of the hollow core bodies as well as szerve as shear steel
bars in the state of being restrained in the slab concrete,
thereby constructing a structurally advantageous hellow core
slab.

Lastly, the distributing bars of the upper and Ilower

20 steel bars of the bidirectional hollow core slab can be in
advance coupled to the steel bar cages or steel bar gpacers
for fixing the positions of the hollow core bodies, thereby
permitting the arrangement work of the slab steel bars to be
gimplified. |

25 [Description of Drawings]

FIG.1 shows a bidirecticnal hcliow core slabk of the
pricr art.

FIGE.2 and 3 show doughnut-shaped hollow core boedies
according to the present invention.

30 FIG.4 shows a bidirectional hollow core glab constructed
by usging the doughnut-shaped hellow core body of FIG.2.

FIGE8.5 to 7 show a steel bar cage formed of bent bars



10 FIGS. 12 and 13 show bidirectional hollow core FIG 11 and the section of
core sl ab. FI GS. 14 and 15 show 15 where the doughnut-shaped
in the steel bar cage. the process for constructing the slab using the
steel bar cage of the finished bidirectional hollow steel bar spacers and
the state holl ow core bodies of FIG’3 are di sposed using the steel bar
spacers. FI G 16 shows the section of the bidirectional_hollow core
sl ab nmadénBy G8Fng SPHENEHeEnapaf sFRLEPE of CERG PRIY[ BESt Nbde?f or

I nvent i onl . 20Acear di fhd@aqaifii fid RSPECta0fafhe present invention, there is
provi ded a hollow core body that is adapted to be buried into concrete for

the constructfiteh-®f aad| ighsher ghtiec opPrIEre nEttbe FORHERHSRGRE KOF| ow portion
with a C‘bﬁsﬂ%{ti%ﬁgi' R&fcﬁt%heree' Likie cepternl hergof \and £oeneges rounded

with 25 curved surfaces, y providing a generally doughnut-shaped
out er Scasec. Acent dilmg dsrtdosecdndhasfeotsfd t hiedipregséatal fvadeiwon, there is

provi ded a_bi iar ectional hollow core slab including: steel bar cages each

havi ng f iP5t &Rd second side bent bars, 30 an upper bent bar, and first and
second end tisitsber s;ardoughnushshaped shekl owzor e-adgedi ésrsppaced! y arranged
'nrows horizontal bars and the doughnut-shaped hollow core body of
FIG.2 restrainedly mounted in the steel bar cage.
10 FIGS.12 and 13 show the process for constructing the
bidirectional hollow core sliab using the steel bar cage of
FIG.11 and the section of the finished bidirectional hollow
core slab.
FIGES.14 and 15 show steel bar spacers and the state
15 where the doughnut-shaped hollow core bodies of FIG.3 are
disposed using the steel bar spacers.

¥IG.16 shows the section of the bidirectional holiow

core slab made by using the steel bar spacers of FIG.14.
[Best Mode for Invention]

20 According to a first aspect of the present invention,
there is provided a hollow core body that is adapted to be
buried into concrete for the construction of a lightweight
concrete member, having a holiow portion with a circular
section formed in the center thereof and corners rounded with

25  curved surfaces, thereby providing a generally dJdoughnut-
shaped outer case.

According to a second aspect of the present invention,
there is provided a bidirectional hollow core slab including:
steel bar cages each having first and second side bent bars,

30 an upper bent bar, and first and second end tilt bars;
doughnut -shaped hollow core bodies spacedly arranged in rows

and columng in such a manner as to be restrained in the steel



and colums in such a manner as to be restrained in the steel 6 bar cages
by nmeans of fitting slots fornmed on both sides facing each other; slab

| ower steel bars arranged beneath the steel bar cages; slab upper steel
bars arranged on the steel bar cages; and slab concrete cast and cured to a
t hi ckness 5 through which the slab I%ower and upper steel bars are buried.
According to a third aspect of the present invention, there is provided a
bi di r ect amalcalssE| & E6ReS sPab fikELNEI AHOESt ST 9arct AR haiASTg first and
second u ._an 0 or_,zQn fyl Rdsidedi | t bars,
upper ti I%t%%%ﬁgb%ar%ﬁ ngrll%p'f isr%%g Fé%exg%ré%ﬁé 156%%1 ta??fgn%%fs; doughnut - shaped

hol | ow ceteebodaestagpacesiab arpangetesh Jegws aanehass! PnshEns&sch a manner
as to be restrained in the st r es. by ng_of, fitti sl ots forned
on both $FdeSF5ei nagnée]asc]ﬁ%otcﬁgl?!;feg%a%ap%%m%d sctugg? %gr% fatﬁl ?%%%& beneat h t he
st eel sbarchlbugngesichstiab dippetosteeindbapsenarstangedaon drsebstd. bar cages;
and sl ab concrete cast and cEreg to ai_:thifckﬁ(lass thr%%ghm\{y% hor:[ he sl ab

| ower and upg&icsCed¥ barg SFETHuPFRHYT ° AKEOTdi g To a8 fourth aspect
of the preseatiiMeRtben a thekeedsiPizovhderwa dirdi ¢ 2ot iiloralhdhed:| ow core

sl ab including: 20 doughnut-shaped hol |l ow core bodi es s%aceflvy arranged in
rows and SEERUMTST s1355| RS D6t défShardarisaed Wi Hbar Y 4nd

di stributjpg.bars hereat hithe daughasia shaped:bol hoM coppebogies; sl ab
upper steel bars arranged as main bars and distributing bars on the

doughut tsrapedrfolflistr core bodPes: epd Stbel PHaT sHRREFITIFIIRFSed and
coupl ed hetwegn the MQE”Q%&%&&%@%&%&Q&V GOr&,R04IL8S adgmide sl ab | ower
nd sfa

and upper steel bars; a concrete cast and cured to a thickness
t hr ough whicthat hensdralns dwebeands uppeedstrethbatieedr @auFrprges Mccording to

afifth asépgglgtmoém%l}%fi rge%ﬁ‘g‘. < nvention, l:’ﬁ?oéﬂ‘eéfdé-ss Eégivli»gdeigaucg} ng the

const r uct' rectional holTow core slab, inc
st eps of otaktangisg Sdvalr lsowel siweelardbangeddbspesiinghst eekebararcages into

whi ¢ 7 doughnut - shaped hol .ow core bodies are restrai,ned on the  slab
oweri st G Bar &2l PRRGI a1 ABEpHEr SracT KuFeooret HE sEagr™”

eT™ Bars oh the steel ‘bar cages:
and cast iz}@ andpCebiichg:s| alxtcanar @imorboat e shabs | eweugandhimper st eel
bars. 5[ Mbde for |nvention] Herei nafter, an_explanation on a

doughnut -¥Kapeédr M{EsWAEdrePEdd§ et BRdPr 86t iWaPhol | ow core sl ab using

the same, andy@ £Qnshrust kopoweithaddober eef cascorebdig tigvkheipn esent
invention will be given with reference to the attached . ,
there is provided a bidirectional hollow core slab incliuding:
20  doughnut-shaped hollow core bodies spacedly arranged in rows
and columns; slab lower steel bars arranged as main bars and
distributing bars beneath the doughnut-shaped hollow core
bodies; slab upper steel bars arranged as main bars and
distributing bars on the doughnut-shaped hollow core bodies;
25 steel bar spacers disposed and coupled between the doughnut-
shaped hollow core bodies and the slab lower and upper steel
bars; and slizb concrete cast and cured to a thickness through
which the slab lower and upper steel bars are buried,
According to a fifth aspect of the present invention,
30 there is provided a construction method of a bidirectional
hollow core slab, including the steps of: arranging slab

lower steel bars; disposing steel bar cages into which



10 draw ngs. FI GS. 2 and 3 show doughnut - shaped hol | ow core bodi es
according to the present invention. A hol | ow core body 100 is buried
into concrete so that the space in which the hollow core body 100 is

di sposed is 15 not filled wth the concrete, thereby providing a

| i ghtwei ght concrete menber. That is, the hollow core body 100 serves as a
hol | ow core to give a light weight to the concrete nenber. Accor di ng

to the pdesghrut RieRerornllegpeetalMofi eEher haes6wAtote FolY® 19 has a hol | ow
portion %%Qzeiorg%@gzo%aw? 20 . LeNter diher Eangert hereby thavi ng aigeneral ly
0

doughnut - shaped outer case. That s, the ughnut - shaped hol | ow core body
accor di ngteelt herpregent dndyvensiong i ane opfyigier edahherPerrcthe™ 6l | ow porti on

110 vvitht%ecisiacgll%r Se¢ éq@gi&%z%p%{faga%gthe center thereof and corners are

rounded with cufved Ssurfac ereby providing a generally

doughnut - $tiapedQUELT=Ba%] Further, the doughnut-shaped holl ow core
body 100 according to the present invention has a cavity area 120 fottited
into the doudlrmstinahaped auEplaase cand®™t wo dorIheite B8RSt | Beti®n parts 100a

and 100b p to, e L2178 130 cavid Vs ahea 130 sgLves,d 0 further
provi de tC%ggI }Dgﬁi’ V\%i%hq%lrtgggt h%aldoué'hnﬁt - shapsed bholsl ogv core body 100, and

t he couplandg astaapretynetigh teghednshetrent orqeadisg 100athadri®dintenabl es t he

8 constitylLon, parte, 1008 and, 400 Lo helald.on tonal egelgiher, thereby
i ni ni zi 1§ tRet T vorume whi fe carried. The cavity area 120 may be filled
W th l@n igrsukatson material |ike Styrofoam and sound-proof and

vibration-proof materials 5 |ike rubber, and.i is case,. the

doughnut - shapedhél 138t c%rﬁh%%dgo‘“l u&éﬁh%%e%dgﬁﬁfoawge%%%ﬁ yb%%p Sedto the
pl aces whererihes idasuhat paieandidhenciiohr ati on- proof resistance are needed.

I n the doughnut - shaped hol | ow core body 100, as shown in 10 FIGS. 2 and 3,
the two consth tRt56H F&FE sPAB0 %8nd=160B7 8¢ e RGUPIBE*E 0" edth™Bither, wher ei n

in FIG2ghey,are cUP£S bhemeansonf cstepped prot rusikeBsodailasand 131b
formed to correspond to each other, and in FIG 3 they are | ocked by neans

of pridt r uditn§ipiet s th3vhe Avacroeki HgeFeRpervidPRe 15 FGRAEELEY cor r espond

to each On the ot her.hands 1bf dsioChesked d ke ELGS 2 and 3
that fi tﬁoﬁgggf%t%@mﬁ%a, 146b a'ndt 140c are for?ned&}(k)n theS outer case of the

doughnut <zshapédw holdeowe coire bodygHtoeiThe 94 tithiengorturts 1a0her-140b and 140c
are provided Jo Lestfaly tbe. 20, doughnulshaped hallowcqe bady 100 into a
0906 : ally, "t

steel bar cage 7 a stee ar spacer spec , the
doughnut shapedcbod | swiycare bheagya 108l lafv BbG- Bothdsi 0t HerMed hapetthef i tti ng

S o Sk 408 0RO, L e pl o W0l 2N, 5115 Shbold g Ugegh 1111 s
outer case. That is, the doughnut-shaped hollow core body
according to the present invention ies configured wherein the
hollow portion 110 with a circular section is formed in the
center thereof and cornersg are rounded with curved surfaces,

25 thexreby providing a.generally doughnut -shaped outer case.
Further, the doughnut-shaped heollow core body 100
according to the present invention has a cavity area 120
formed inte the doughnut-shaped outer case and two or more
constitution parts 100a and 100b coupled to each other. The
30 cavity area 120 serves to further provide the light weight to
the doughnut-shaped hollow core body 100, and the coupling

structure of the constitution parts 100a and 100b enables the



25 formed on the top and undersi de surfaces thereof, which enables the
doughnut - shaped hol | ow core body 100 to be utilized comrercially
irrespective of the kinds of the steel bar cage 200 and the steel bar
spacer 300. The doughnut - shaped hol | ow core body 100 can be nmade 30 with a
wei ght | ower than the concrete when3t hey have the same vol ume as each
other, and when it is considered that concrete is not recycl abl e,

desi r abl yonshetworer eeeteahtdre araplldded to9bgi fthid hen hetd ovf cwcd body 100

made of an.eco-friendly material. r lLe, .t cor.g .body 100 is
made of €COSTti ré%e %}Dybi%mﬁ“ g%%‘% tsﬂt}gﬁ g‘;s(&bqlﬁlgdgél&g%ag%é%v&asti%e bi omass
pl asti c anrtisp apea Theo bhayass plEsid cwith aapolngmeetiomadetewiall recycl abl e

i , PLA and nat | fib ; , ial,. thereb
nduc ng XE. PRGN "0F TRE-GROUA OF MOeSRt | saBUPEobr 646 lused. So, an

anmounts of1i@02 r¢8p=be deer easedibycihe, anpuntoedhhicoanssed epbriced. Furt her,
the holl ow core bodé 100 may be nmade of plastic (PP, 10 PE, etc.), and
especi al I9P*¢j Pofy 80588 &F P@l"ﬁ‘?‘%ﬁg@é’d‘sg]fa?ﬁ’?%“f% Yhi T abbifi®S40% gl ass

fiber GFrer-added, ihe-stbanghd {iensivincapd- s esshominaf Lhe hol | ow
core body can be increased by about 2 to 3 tines. The holl ow core body 100

for constyegéefng the 15 bidirectional hollow core slab desirably has a

height Hin ay angeq MBENZ0mMLaRdod S0mn Hhepoids bi 8Ad.l24 n a range

bet ween 90mMm an and a di ameter D of the holl'ow portion 110 thereof
in a langgchet weed I5nwHranddSromst Thet el giarte 6902 handhold@w agsr e body 100

is obtained in.20 consideratio f .the_thi ess of._th core slab
and the oV !rL‘la%gt h?ac%nggée%f ‘&rhpepéerlkagt IE(k)(\g/:vekér1 sté’elar%argglﬁ]%éét)\ﬁg hol | ow core
sl ab, theckeagtds Lldteppddl Zptdreneddnar elobt arnéd ixitbcoAsidet atticon of the

holl ow rate (nore than 30% of the_hollow core _slab, and th ameter Dis
obt ai ned qoﬁrg%p%sriode‘?aa 0 %8F’ t ﬁ@dcéﬁ‘pgg?’r%i Fﬁ?% e sf% kec;%o%é’r ete and the
hol | ow r afe@ndf dehephehh.aingopeesdabizH Gads shevsimy bieiveaet i zaral hol | ow
core slab constructed by using the doughnut-shaped hol | ow core body of

FI G 20 THE*BRY Y COFBREPOTHOIEPORPTHIEEFab is nade by spacedly arrangi ng 30

the doughnut -gghapedchell ow:eor erbodi @@ Epok OMsARdand 3 that
fitting slots 14Ca, 14Cb and 140c are formed on the outer
case of the douchnut-shaped hellow core body 100. The fitting
slots 140z, 140k and 140c are provided to restrain the
20  doughnut-shaped hollow core body 100 intc a steel bar cage
200 or a steel bar spacer 300. Egpecially, the doughnut-
shaped hollcow core body 100 of FIG.3 has the X-shaped fitting
slots 140a formed on the sides thereof and straight line-
shaped fitting slots 140b and trapezoildal fitting slots 140c
25 formed on the top and underside surfaces thereof, which
enables the doughnut-shaped hcllow core body 100 to be
utilized commercially irrespective of the kinds of the steel

bar cage 200 and the steel bar sgpacer 300.
The doughnut-shaped hollow core body 100 can be made
30 with a weight lowsr than the concrete when they have the same
volume as each other, and when it is considered that concrete

is not recyclable, desirably, the concrete can be replaced



colums in a formof a matrix between upper and | ower steel bars 411, 412,
413 and 414 and by burying the hollow core 10 bodies 100 into slab
concrete 420. More particularly, the slab concrete 420 is filled in

t he holl ow portions 110 of the hollow core bodies 100, and thus, the
concrete portions are formed at a gPfven interval 5 irrespective of the
sizes of the hollow core body 100, thereby enabling the bidirectional

hol | ow coréhs|dle t oobewonsts ubbéd i490a sedeictodr adt y espablieentdiiner . That

is, the sl ab_ | ower rii i_nt i I rastegl bars All-.and 412 are
buried ant %F Ry angp%Jé%plgﬂt?8%"“%1%‘10&%05%“’%%?18 upper steeljE bars 413
and 414 are-burdredyarieicomlested wocharad y todeacddadtiker plystigans of t he

concrete _portions filled between the nei ghbori thoI . ow cor.e bodi es 100 and
filled i AEE™EHe HEEFOW POt 17078 11 P PRE R 10w Sore. Bod €5°100, thereby
strengt henisag #ihe stébidibbye oforbhgfihollewucose 1518l abha Asawmuranal ysi s
result, it is found that concrete is filled into the hollow portions 110,

t her eby iTAEEEASThE tT7Y SBFERGTH JHERBY hoPFHWcEr 781 A6%3Hd Felfeasi ng t he

defl ecti QpeObntie Rel kewsconesshabes and Jeuibber, dd, ks hesad that the
corners of the hollow core bodies 100 are rounded to 20 distribute the

cracks ofcCt heaaorrer el zaRdcf o el dif t HEOBeaRagliPMteoF <P Che ot her

hand, it @d.gchaportantoio,.fi-xLhe,R0sbhiens Rf nbhe holhaw cor@phodi es 100 in
t he construction of the bidirectional hollow core slab. According to the

presdfit Z%,i mtent i orandt hesrecdraly wo ifet Hodgsf oradei x¢hgrehetgwsiti ons of the
Cpacers J00°TH ios Tooda Ghew ERE RBCRod Tar: t ixi ng. UKE BoSITTons of the
hol | ow ceiteebgdi escclB@ohhrodghotiesstierl béar tbagesi OO, ceanrd HEAES. 14 to 16
ShOWthecan be increased by about 2 to 3 times.
The hollow «¢ore body 100 for constructing the
15 ©bidirectional hollow ¢ore slab desirably has a height H in a
range between 120mm and 150mm, lengths Ll and L2 in & range
between 920mm and 270mm, and a diameter D of the hollow
portion 110 thereof in a range between 15mm and 45mm. The
height # of the hollow core body 100 i1is obtained in
20 consideration of the thickness of the hollow core slab and
the covering thickness of upper and lower steel bars of the
hollow core slab, the lengths L1 and Lz thereof are cbhtained
in consideration of the holleow rate {more than 30%) of the
hollow core slab, and the diameter D 1s obtained in
25 consideration of the compactibility of slab concrete and the
hollow rate of the hollow core slab.
FIG.4 ghows a bidirectional hollow core slab constructed
by using the doughnut-shaped hollow core body ©f FIG.2. The
bidirectional hollow core slab is made by spacedly arranging
30 the doughnut-shaped hollow core bodies 100 in rows and
columns in a form of a matrix betwean upper and lower steel

bars 411, 412, 413 and 414 and by burying the hollow core



30 nethod for fixing the positions of the hollow core bodies 100 through
the steel bar spacers 300. The steel bar cages 200 and the steel bar
spacers 300 control the nobility of the 11 hollow core bodies 100, thereby
allowing themto be stably positioned between the upper and | ower steel
bars 411, 412, 413 and 414. Each stékl bar cage 200 adapted to fix the
position of 5 the hollow core body 100, as shown in FIGS. 5 to 13, is nade
by connediddngs st@elinbarsldwrosteete Wi20es, or materials equivalent to the
steel bars) d configured.to restrain and nount e, hollow care body 100
thereinto. After t%gtg?lé%rrlﬁfar tgjﬁgesgagoﬁogf’ée%%r?%g Fht (%l]ﬂheéi st"ab concrete
420, theymr @ol@ow esérdioned thy bbecst ahotoncreire 420ite sepplament the
reducti on _of the shear perfolLmance caused by the |oss of the se_;Lcti on

t hrough tH&ShoFRBW e BodRprieers are fgMEs 54 & ZRow 8teel®bar cages

formed ofi.beptebars and the doughnuis shapedchoblowsser ecdegdyrqf, Fl G 2
restrainedly 15 nounted in the steel bar cage. The steel bar cage 200 of

FI G 5 hasheTBRaSi Enaryiugt e iR WHPER Oife: MT1GW B fody £O0 5°s
restrai nedly ppuntedy @%%‘%hr@@{g ca08,120Q.:0heFl G frhias; & stucture

wherein the steel bar cage of FIG5 is extended by two tines to restrain
and nountsligako 1hett opeicoe Bodpeshl0D RO thereai mtesl Tharst€dl dydr cage 200

f FIG7 t [ | - El.G.5 J tended b
Four ©1 i ¢ FodtVarn SRl moant BurTher| Barors Bodi o2 100 TRers nlo. O

cour si#, tupeest eeleeharbmage4200 ag@n bt extrended-isd vars ousnherigidhs from t hat

of FIG5. 25The steel bar cage af FIG S i de by coupling first and
second si‘fié BehtY bt seakclarb %‘?’r’%rz% n%fan‘?musppozfr rrt!é“e@ntc né:rreggo?o"’a%ncfﬁsl rst and
second errd1tk&it vhakse?ddnangs 24bchyngeansiof wetdi ngaicEheida raid si de bent
bar 210 is bent and divided into a first inclined Eorti on 211 and first

hori zont &*138% pbitd GAE BALLFOPREELYF Bofh°Si dEs "8f LPheEFr BeS15%c! i ned

100, thereby strengthening the stability of the holicw core

15 slab. As a analysis result, it isg Zfound that concrete is
filled into the hollow portions 110, thereby increasing the
strength of the hellow core slab and decreasing the
deflection of the hollow core slab, and further, it is found
that the corners of the hollow core bodies 100 are rounded to

20 distribute the cracks of the concrete and to delay the
breakage thereof.

On the other hand, it is important to fix the positions
of the hollow core bodies 100 in the construction of the
bidirectional hollow core slab. According to the present

25 inventicn, there are two methods for fixing the positions of
the hollow core bodies 100 through steel bar cages 200 and
through steel bar spacers 300. FIGS.5 to 12 show the method
for fixing the pogitions of the holliow core bodies 100
through the steel bar cages 200, and FIGS.14 to 16 show the

30 method for fixing the positions of the hollow core bodies 100
through the steel bar spacers 200. The steel bar cages 200

and the steel bar spacers 300 contrel the mobility of the



portion 211, in such a manner as to be inclinedly erected to formthe first
side of the steel bar cage 200. The second 12 side bent bar 220 is bent
and divided into a second inclined portion 221 and second hori zont al
portions 222 fornmed on both sides of the second inclined portion 221 in
such a manner as to be inclinedly etlected toward the first side bent bar
210, 5 while facing the first side bent bar 210, thereby form. ng the second
si de of théleyeedrdarodisge 1900. tFeFtterdliPHenS eEBHY FhcPs n®PPSrtion 221 is

| ocated i | L ect] 055 Nl afET $hud:Nclddaed pRoEt kon, 2b of the first
si de ben?gﬁgFg%%%fb%ggeﬁgpgﬁiB%ﬁ% bgr ZSdﬂis bent and divided into a third

10 inclinred poitdldn 231 and third horizontal portions 232 fornmed on both
sides of the third_inclined portij.@n I .such nneL. as..I qcbe
horizontalIyz%ﬁéaféﬁe%nb%ﬁéxp pgﬁgpggg S%Pbetmegﬁt?%egg%%st and second si de
bent Bar $h2l18cands 22 <f actpgreachsotshern theFBl). Sf gpnilhg thenadsper si de of

the 15 steel bar cage 200. Further, the_third horizontal porti.ogns 232 are
connect ed¥r i IS EEt HEFitr st*%nd (SecShachori 755t al “poffrons 212 and 222
of the fickstvanthiseeonde sitebentrsbaix 2B randr220.o Heectatstarend tilt bar
241 is located to inclinedly connect the first horizontg%%portion 212 on

r

one 20 ef@UBF the FPH&Y GUe BeAr BaP 219t he &6EBNd FS6rt al portion

222 on ong.end-of Jheasecand si de-bent badb 220crdbe sacondepndetilt bar 242
is located to inclinedly connect the first horizontal portion 212 on the

ot herllendrsstratied i Pyt Siele sBeRt BACT2I0 1T G h&Ose¥EIRIHEPF zomittal portion
222 on tglr%g%?v'-:f%ﬁgeogf g% %’ﬁﬁé$%e§%9%c% debeqtnpame230ssThe gleel bar

cages 20 ave the structures wherein the steel bar cage of
FIG 5 is sexténdethriongbute aafdnresorgds ppdy be lcont i nuously bent to a

30 T he. upper TDoRt Sbar a0 TRET=T €o1t REST ol Bar eage 208 61 EIG 6 i's made
by coupl iuvng tdeeghhtststanpdds@cdhdr stcee bDermty bar sFREAQG arsdbt220nedid t he upper
bent]%arn%%gtggviggtggnsgééftbar cage. The steel bar cage 200 of
FIG.5 has a basic structure in which one hollow core body 100
is restrainedly mounted. The steel bar cage 200 of FIG.6 has
a structure wherein the steel bar cage of FIG.5 is extended
by two times to restrain and mount two hollow core bodies 100
20 thereinto. The steel bar cage 200 cf FIG.7 has a structure
whezrein the steel bar cage of FIG.5 is extended by four times
to restrain and mount four hollow core bodies 100 thereinto.
0f course, the steel bar cage 200 can be extended to various
lengths from that of FIG.5.
25 The steel bar cage of FIG.5 is made by coupling first
and second side bent bars 210 and 220, an upper bent bar 230,
and first and second end tilt bars 241 and 242 by means of
welding. The first side bent bar 210 is bent and divided
into a first inclined portion 211 and first horizontal
30 portions 212 formed on both sides of the first inclined

portion 211, in such a manner as to be inclinedly erected to

form the first side of the steel bar cage 200. The second



13 second and third inclined portions 211, 221 and 231 and the first,
second and third horizontal portions 212, 222 and 232 at both ends thereof.
The steel bar cage 200 of FIG 7 is made by coupling the first and second

si de bent bars 210 and 220 5 and the upper bent bar 230 having four first,
second and third inclined portions 11, 221 and 231 and the first, second
and third horizontal portions 212, 222 and 232 at both ends thereof. The

st eel barsicagbe20®aof 2ED G Hrag andedivialside inieea appidndabhel 1ngdt he
construction.site when consi.derin I condi ti i ngl usive, of
conveyané?rﬁﬁanW%?kag?t%ﬁcond goﬁﬁé§4gﬁgeﬁggﬁ¥ﬂ%aéggn%ﬁgggfgiﬁ%%?S to 7 have
t he whol esigutesr shapeeobna frexdhedros;tiand2thusy 4ithéy acaaniyer esect ed by

t hensel ves. That is, the first and secqnd side bent bars. 210 and 220
constituﬁé’Bﬁtﬁngpﬁﬁglﬁfe?ﬂ%”ﬁ%%8ﬂ%ﬁf&%? Fﬁgsﬁp%%EEf?nﬁeﬁ?rﬁgg’ZBO an upper
side tshen@afie 8 dchend i riststapdas aondoki |1 herhebats 24hiandn242 front and
rear sides thereof, and then the first and second horizontal portions 212
and 222 ofecPRe FitstofaddesEE6RE R30I Bar sFPI0And “220°% t he

support pojAt s.0f dhe hexaheds om,cd-her ey amaki-bg the stheelnGrbar cage 200
erected by itself. Especially, the first and second side bent bars 210 and
220 are ifigisEnédcliowar dosathn obherof s8e Hatrstth&1Pf oRENaNeRY eB® -si des of the
steel bar.ca 0 e e tra i dal pgs. (see EL.GS- 6k and 7b). It
IS checkeTéi%f g%r%%gl %ggc,btagc ztgrcl}dg%q% at %%g %%Tféd%%utl-dt% fﬁ%%%? hol | ow core
body 100 iofclEh& 2arsipesiYiaianddtiinvdbntétontilo pohbiante el 2bdprusdge 200. So
as to restrainedly_nmun e hollpw cqre_bo 0Q. into it eel bar cage
200, the Hol o(%\% c%?i%s’ bg%ygg‘f)op}%roéljljdmﬁé\?ggt %érﬁc& iér.l%L sllrgt?ssusc 4%a formed on
bot h si demrhaei ag eacheotthet zohteltlki siccased h the hobkowwdOtizare body 100
is inserted into the steel ggr cage 200, tE@ girst a%ﬂosec n%¥%nclined

port i ons ZPEYeERd 1891 T5FSE hE Fl PEFCRAd *48RohE ST F8 Bert Chats and 220 are
i nsertedlagdihgt @den14therf hendiddy nepsdiobs thdDaydrerperimiet drhecrzol | ow core

body 100 to be restrained into the steel bar cage 200. After, the holl ow
core PodyEtEEd khas BrEh st r AFRERT nt0 e HE T SHeBP b Eag8 20 Ceven if a

gi ven buoyancgy.i s.apRkkgdri&:die :BoLhove b-B0resbedyorddGomiberdihe sl ab
concrete 420 1s being cast, the holl ow core body 100 is |ocked to the first

and secombr$iiges beit dsdr $2210% akep Zfﬁqsitnépﬁnéﬂc?%i&eeééﬁt o?#ér and t he
f1oating of, tggd h%& owrgorebady 100 is & his, suppr essethcAsqa desul t, the
y

hol | ow core bo O is stably buried at a 10 given position into the slab
concr et e #¥RQin¥en consicdertbag fihet chestizarcriiopostate of2 tdie ¢ | ow core

body ,100, nerally..a.plurali l.ow_c i Q0. are restrained
into 2(]:)One S eé’l% %g(ra E%rgsetpfd % %%Xtéﬁ%a\hﬁojllr? gFG%ESagggéﬁ%k%i gnd&i n this case,
t he arrangemenh 2t envans efdtdie Pleusabdry sfdehokhowed:s 220re Podi es 100 can

be adjusted by neans, of the_|engths OF he first, second and third
: i . t .
hori zont aﬁecﬁél%t F‘b%stléfz,baﬁz%%n 7 %ca%oed“ic%l?ﬁe i GHPE "6t “the first and
second sige-dhemnbrbas:s=21Qcantdor 201 anth tie: upper ket obarn@36irdn t he ot her
hand, the hollow core body 100 of FIG 2 20 has both side fitting slots 140a
formed i FidsebeRpgar 210 to the second horizontal portion 222 on the
25 other end cof the second side bent bar 220.
The gtesl bar cages 200 of FIGS.6 and 7 have the
structures wherein the steel bar cage of FIG.5 iz extended in
such a manner as to be continucusly bent to a trapezoidal
shape for the first and second side bent bars 210 and 220 and
30 the upper bent bar 230. That is, the steel bar cage 200 of
FIG.6 is made by coupling the first and second side bent bars

210 and 220 and the upper bent bar 230 having two first,



arrangenments of the first and second inclined portions 211 and 221 of the
first and second side bent bars 210 and 220, and the holl ow core body 100
of FIG 3 has both side fitting slots 140a forned to a shape of 'X crossing
the arrangements 25 of the first and second inclined portions 211 and 221
of the first and second side bent bdts 210 and 220. In this case, the

hol | ow core body 100 of FIG 3 is nore advantageous than the holl ow core
body 100 scoREGagd bgcadsaniiidas nrotipndt atdodin anbde2di reed itde of t he

installatiqn, In more 3 tail, in_ca f.th l.Jo o] y 100 of
FI G 2, théelr ir e& {f%nr?g agg ?%‘er iqofﬁﬁaggﬁtp%rfglags %Jﬁeg%h%ﬁ gorrespond to
the direcid eashoéndshehérest. ahd sesdndairncigaedopoftFunyg idomE¥El and 221 of

the first d d .si bent 210 and 220 d t ily, i f
Lhe hol | G O Th0y 500 5 FITS 3-S°RE. G1FoceTohe 0F TR P14 S20and seqond.

inclirmed por thwensupdkl aRdc22hrofzsbhenahiingt rand seesnd sichdoenta bars 5 210
and 220 correspond to the directions of the fitting slots 140a fornmed on

both si déd*ig tHELABEE oRPEBTE oth 10821 wRPEh 4ids HE | F3#f t 5t5%n in the

di recti ongRfonbingt @ldndth Ofbrizontal Rlde8 capdz £ shew Lhe progessodhor
constructing the bidirectional hollow core slab using the steel bar cage of
10 FI G 7 an¥¢ thersdet Top wfeehbar | #aehed o bpiiF el | omala KeFLswiCore slab. In

(hi's CaS&; Jh e SAMRMLOCESh SoA0PhIR] 0L Hefithohilscta0es, 400 as shown
in FIGS. 5 and 6 e bidirectional hollow core slab is consiructed first by
cr ossédl ywaddangingoraiveitrars 4ddvenrdicdi std it agtbars 412
The steel bar cages 200 of FIGS.5 to 7 have the whole
cuter shape of a hexahedron, and thus, they can be erected by
themselves. That is, the first and gecond side bent bars 210
and 220 constitute both sides of the hexahedron, the upper
15 bent bar 2390 an upper side therecof, and the first and second
tilt bent bars 241 and 242 front and rear gides thereof, and
then the first and second horizontal portiong 212 and 222 of
the first and second side bent bars 210 and 220 become the
support points of the hexahedron, thereby making the steel
20 bar cage 200 erected by itself. Especially, the first and
gsecond side bent bars 210 and 220 are inclined toward each
other, so that the front and rear sides of the steel bar cage
200 have the trapezoidal shapes (see FIGS.5b, 6b and 7b).
It is checked from FIGS8.5c, 6¢ and 7¢ that the doughnut-
25 shaped hollow core body 100 of FIG.2Z is restrainedly mounted
into the steel bar cage 200. 8o as to restrainedly mount the
hollow core body 100 inte the steel bar cage 200, the hollow
core body 100 should have the fitting slots 14Ca formed on
both gsides facing each other. In this case, 1f the hollow
30 core body 100 is inserted into the steel bar cage 200, the
first and second inclined portiocns 211 and 221 of the first

and second side bent bars 210 and 220 are insertedly fitted



15 as the |l ower steel bars, disposing the steel bar cages 200 into which

t he doughnut - shaped hol | ow core bodies 100 are restrai ned on the | ower
steel bars 411 and 412, crossedly arranging distributing bars 413 and main
bars 414 as the upper steel bars on the steel bar cages 200, and casting
and 20 curing the slab concrete 420'thereon. At this tine, the steel bar
cages 200 are tied by neans of a binding wire in such a manner as to be
fixed to tohéhkohkrtisweelobarist 041 toaperait thenhehovwtdeese hadid,1%Che steel bar

cages 200Q serve_as.s r or..,con tl i ining t r.aagenent
posi ti ongoz eofx?%gagg%%r%é{oeetf}?eba%té 13]%/%%3&%62.%& Q%e%%% and 11 show
a steel bhanlecageoformed obohbzs Zoreralrdsarsinavheimgion thhesstwlelbayar cage i s

made with the_distributing bars qof the upper_and |lower steel..bars of the
sl ab. 30ThRESsEBBl DE™ &ggg 8?V?ﬂ§%9ﬁYﬁn§Yn§ﬁea %ﬁguggiﬁéef??%ﬁéwand second
upper sanddrewebahorjz entad har $12blcorbihre2530ans Rhdg thsst wrd second
side tilt bars 261 and 262 per tilt bars_263, and first and second end

tilt bar?ﬂé&ﬁwaﬁﬂr?d%x%ylﬁgaﬁg Bk denghe ThEE TS 8F §RE°%eC | ower

hori zont @JerBars+25%18nAnd5223r angpaced apadts f&om eaoheothey dua parall el
with each other, and above the first and second | ower horizontal 5 bars 251
and 252, flkating sef 4h¢ Seebid AppePofivr t YoritsalthBar vB5$sgRd- 254 are spaced

apart from.each.other witip wid hosipl e 1dapcdhe fidsboand second | ower

hori zont a 51 and 252. Accordingly, the first and second upper and
| onerlOhordizent absdios 2510 252 51263 candroBy 434ve Whaw gpagofealngl0

arrangement, SLructure.,The &l 0stos dR1hblt DA $0801 &PNBEAL a1y,

a plurality of hollow core bodies 100 are restrained into one

steel bar cage 200, as shown in FIG.6 and FIG.7, and in this

case, the arrangement intervals of the plurality of hollow

15 core bodies 100 can be adjusted by means of the lengths of

the first, second and third horizontal portions 212, 222 and

232 located in the middie of the first and second side bent
bars 210 and 220 and the upper bent bar 230.

On the other hand, the hollow core body 100 of FIG.2

20 has both side fitting slots 140a formed in the same

arrangements of the first and second inclined portions 211

and 221 of the first and second side bent bars 210 and 220,

and the hollow core body 100 of FIG.3 has both side fitting

siots 140a formed to a shape of ‘X' crossing the arrangements

25 of the first and second inclined portions 211 and 221 of the

first and second sgide bent bars 210 and 220. In this case,

the hollow core body 100 of FIG.3 is more advantageous than

the hollow core body 100 of FIG.2 because it has no

limitation in the direction of the installation. In more

30 detail, in case of the hollow core body 100 of FIG.2, the

directions of the fitting slots 140a formed should correspond

to the directions of the first and second inclined portions



the first upper and | ower horizontal bars 251 and 253 to each other, while
being inclined to each other along the I engthw se directions of the first
upper and |l ower horizontal bars 251 and 253, and in this case, the inclined
directions 15 of the neighboring first side tilt bars 261 are opposite to
each other. The second side tilt bats 262 connect the second upper and

| ower horizontal bars 252 and 254 to each other, while being inclined to
each ot héliakoAg2ehect efitpt iirst dndeee¢ons wfcet hensebarrl WdheCand | ower

hori zont a)., .bars.252 .2 4. d_icn i £as8e, e.l [ 4 directions
of the sggghdagédgxp¥ifgggT§' é?%grgkog%%s??e toc?kgsg&%g %ﬂgq?irst si de
tilt bar 1261, | theuchimamoner cis tlee crigsstt hnd | pstorsi dentidnedbars 261.

The upper tilt bars 26 nect _the first _and second.upper, horizontal bars
253 and iﬁﬁthR%d%H'éFﬁeﬁgpfﬁ ﬁﬂﬁi3*5§Fn6n?n%??ﬁgﬁsﬁgee§% tgﬁﬁgr al ong the

| engt hwi 3@ cdbn@ciiconsroésida térate andesecand aippes tiarizgnéadcsbars 253 and

254, and thus, th i i i
f aci ng eé@ﬁgifﬁ@?eeg-ﬂ%ggggﬁtﬁgdggdg%r’?]%Le alglgllsogvcggge Skgoc?i?f tlloloF x«tr)k%.rc% 261 and 262

has no limitation in the direction of installation.
FIG.8 and 8 show the process for constructing the
bidirectional hollow core slab using the steel bar cage of
10 FIG.7 and the section of the finished bidirectional hollow
core slab. In this case, the same process is applied to the
steel bar cages 200 as shown din FIGS.5 and 6. The
bidirectional hollow core slak is constructed first by
crossedly arranging main bars 411 and distributing bars 412
15 as the lower steel bars, disposing the steel bar cages 200
inte which the doughnut-shaped hollow core bodies 100 are
regstrained on the lower steel bars 411 and 412, crogsadly
arranging distributing bars 413 and main bars 414 as the
upper steel bars on the steel bar cages 200, and casting and
20  curing the slab concrete 420 thereon. At this time, the
steel bar cages 200 are tied by means of a binding wire in
such a manner as to be fixed to the lower steel bars 411 and
412, On the other hand, the steel bar cages 200 serve as
spacers for constantly maintaining the arrangement positions
25 of the upper steel bars 413 and 414.

FIG8.10 and 11 show &a steel bar cage formed of
horizontal bars, wherein the steel bar cage is made with the
distributing bars of the upper and lower steel bars of the
slab.

30 The steel bar cage of FIG.10 ig made by coupling first
and second upper and lower horizontal kars 251, 252, 253 and

254, first and second side tilt bars 261 and 262, upper tilt



bar 241 inclinedly connects one end portion of the first 30 upper

hori zontal bar 253 and one end portion of the second | ower horizontal bar
252, and the second end tilt bar 242 inclinedly connects the other end
portion of the first upper 17 horizontal bar 253 and the other end portion
of the second lower horizontal bar 2, or inclinedly connects the other
end portion of the second upper horizontal bar 254 and the other end
portion ohrthesd,i red [Eower #ot isespndl epdrtid8) barg 841 ndst4é€ PHar cage 200
as shown_in FIG 10, .the first 0 p ni.zantal bars
251, 2523 %cgaﬁE%gﬁn%?e&gge%ﬁgg ?ﬁg %%%#@igé??ﬁg“%§?§£%%§1§% 413 of the
upper andshomel >steete bagssredf apdrer Shrab. eddie cgheel itharargadyel 208has shown in

FI G 10 has the whole 10 outer appearance.simlar to the steel bar cages 200
s shown SAEFTESS 357 BTHE 11T ot 00 e BRET Tops=indCT S Por | S0t al

ower
bars 251 2252251253 cand2254nhs orirespand dardnieuppésthordecntud anrdst hird
hori zontal portions 212, 222 and 232 of the first and second side bent bars

210 and 228 ard £ht 8BpefPASheTbar 98052t Re FiFst? BetHhd side tilt

bars 261 ;gneh 2631501 @SPeRdst Oaddiasddonat 1anek sesandntacbaied Jpartions 211
and 221 of the first and second side bent bars 210 and 220, and the upper

tilt barend635hayveatwedingy arféngertht 3ndsS IR RPPE | #d i YR por ti on 231
of the ugl%gg,ﬁgtﬁﬁg q%[rsz3%1’202ﬁrco;rs@l n&{&/,zgﬁehg@ I thggﬁgz@i(gglles 100 are
i a

restraine st eel r cage 200 as shown in FIG 10, in the same nmanner
as thé steebndrrencagesu@dcas Showniisy FEES. Biito PRrsTHEL st®slecbar cage 200

as shown in EFIG 11 is nad Iy S econd, upper and | ower
hori zont a ebgP§$2§p§%ifufg%%%Eﬁgkg%%giggff%h%h%5%?%%? %ar cage 200 as shown
in FI G 7.0otEbat iwiltehekingt horliizent akcbasaci?]12thetat eterat  tHre | ower

portions of the first sjde bent bars 210 are connected.to.each.other by
means of ‘ERESRTTSS SLORer ST £ O?R%ﬂéiﬁﬁg Eﬁﬁﬁr CORNEGIEInLR; £8G

bars 251 and 253, and in this case, the inclinad directions
15 of the neighboring first side tilt bars 261 are opposite to
cach other. The second side tilt bars 262 connect the second
upper and lower horizontal bars 252 and 254 to each other,
while being inclined to each other aleng the lengthwise
directions of the second upper and lower horizontal bars 252
20 and 254, and in this case, the inclined directions of the
second side tilt bars 262 are oppesite to those of the first
side tilt bars 261 in such a manner as to cross the first
gide tilt bars 261. The upper tilt bars 263 connect the first
and second upper horizontal bars 253 and 254 to each other,
25 while being inclined to each other along the Ilengthwise
directions of the first and second upper horizontal bars 253
and 254, and thus, they comnect the first and second side
tilt bars 261 and 262 facing each other. The first end tilt
bar 241 inclinedly comnects one end portion of the first
30 upper horizontal bar 253 and one end portion of the second
lower horizontal bar 252, and the second end tilt bar 242

inclinedly connects the other end porticn of the first upper



t he second horizontal bars 222 | ocated at the | ower portions 30 of the
second side bent bars 220 are connected to each other by neans of the
second | ower horizontal bar 252, the connected portions between the first
hori zontal bars 212 18 |ocated at the upper portions of the first side
bent bars 210 and the third horizontal bars 232 located at one sides of the
upper bent bars 230 are connected to each other by nmeans of the first upper
hor i zont &Prbeentz53banndss hand ot QG5 ep8r FrEhsCDePeElf t3FEC88cond

hori zont al l S a t he, upper;: .Rarti ensHef-d he,seqgend side bent
bars Zzo%gﬁggt%%g%%?%gghgggzg%%élg%ars fﬁb Igcateﬁ 5% t he ot her sides of

t he uppernBeptriiams Z3Ghar escconheerred theréachtat herr b3k4@ans “6f t he second
upper horizontal, bar_254. Since fir . c er -and | ower
A0Sl B2 28 o See LD st andIg.sgeond vopet o

hori zont al are use istributing bars 412
and 433 ahet Bectppesr andgd oner st eehovrarsn of I¢ he ,sltade fihretstsél bar cage
200 as shown in FIG 11 is made by in _adyance | di_ng distributing bars
412 and £E5°BF HHRETupPRr AT %8%%30353 el*1% %%ﬁsq%%’t%g§slh 5@3 t he steel

bar cage 22001384 ShOWhd MikEkGibuting bakB easeaznfi the st egle hareecage 200
formed of the horizontal bars as shown in FIGS. 10 and 11, desirably, both
ends of é&EhlYfext Rectt rr=and S¥cSn8Pupper and | ower horizontal bars 251

252, 253 and @Rl ate e gxtepdedd RanwR0:it herdthehapotkd anmieand the
extended one ends are bent. As a result, when the steel bar cages 200 are

cont ilAuowskyr arnrgagedcs eritdilpy, te hee isteel ARf sET5Td 20Pppet HRH ower

hori zont Sk, 252, apgd-254, can begonngeted she theepei ghboring
first anghsgﬁgﬁd%upﬁér andzﬁgVerg%origontgl Bars %EZSlﬁ'ZSZH 553 and 254.
FI GS. 12 andiidtsfiohathezFir.0€88s F°6r apdnsty goriragree tsi dhe edittisénal hol | ow

Che. i ni SRED T SELT ardT BT oty BOr& okl ab - ardts A bh s cdoe "t he sanme.
process if9r30 appl tethrido dilie sieeel bbar rzhgea290228 shdwhd nigfEle@ 10. The

15 bent bar 230, the first and second side tilt bars 261 and 263

correspond to the first and second inclined portions 211 and

221 of the first and second side bent bars 210 and 220, and

the upper tilt bars 262 have the same arrangements as the

third inclined portion 231 of the upper bent bsar 230.

20 Accordingly, the hollow core bodies 100 are restrained in the

steel bar cage 200 as shown in FIG.10, in the same manner as

the steel bar cages 200 as shown in FIGS.5 to 7.

The steel bar cage 200 as shown in FIG.11 is made by

welding the first and second upper and lower horizontal bars

25 251, 252, 253 and 254 to the steel bar cage 200 as shown in

¥I&¢.7. That is, the first horizontal bars 212 located at the

lower portions of the first side bent bars 210 are connected

to each other by means of the first lower horizontal bar 251,

the second horizontal bars 222 located at the lower portions

30 of the second side bent bars 220 are connected to each other

by means of the second lower horizomtal bar 252, the

connected portions between the first horizontal bars 212



steel bar cage 200 as shown in FIG 11 is nmade by welding the first and
second upper and | ower horizontal bars 251, 252, 19 253 and 254 to the
steel bar cage 200 as shown in FIG 7, so that if the steel bar cage 200 as
shown in FIG 11 is used, the process of arranging the distributing bars 412
and 413 in the arrangenents of the dpper and | ower steel bars of the 5 slab
can be avoi ded. Steel bar spacers 300 as shown in FIGS. 14 to 16,

whi ch ar ecadapt ext tchef ipparheoposetd afstbé thethelfiovieadr babodilés 100, are

configured to be coupled to the holl ore bodies 100 .and di stributing
bars 312 a&r‘lﬂdtﬂiﬁm\ﬁﬁi %‘%mt?éjlnﬁﬁqlﬁqso@gge O%%te\kdggﬁ fhe Ehlc‘)ilefocv’\% g%lre e bodi es 100
and the diggleri buhi Ngaridanso342e anshrdt3edl fio nesen dethairl by eaednsstogel bar

spacer 300 includes a steel har coupling piece 310 forned to be wel ded or

fitted tdhefdFst r MBEEY ng*Bars 832 &Ad 447 and®d prist r S8BT formed to

be fiBtequQinQ botRW GOEe c130ReUNod0ntal barEl Geddisbhmd ke exanpl e of
the steel bar spacers 300 nade of steel bars. The steel bar_ spacers 300 as

shown i n FHEGUPBEArROFGEREIODYRONIGWHGUSEYE besith Rirehé2st@d ¥4r to fokm

the n-shapadpLotiisians,320 o theacenter pArtians and.20:4 hechori zontal
steel bar coupling pieces 310 at both ends thereof in such a manner as to

be wel dediprert herntdilstasi Bati age bevrnegtdand g1 other bE| @AB $How t he
exanpl e qf__the steel r 0 by nre p C,Jgnj ection
) secon? ﬁg?gé ﬁéggé%ﬁ%a§388gag§4 gﬁg&éFF%flgﬁég %?

; t ¢ .
nol di ng. e stee 57Spacer’s as shown™in , Which are used in
t he cldnverddoanabpprachicieowar exchroznedhofbarhe28t eetsharzsgoapt i4%¢ pi eces 310

open by elasticity and the el.astic protrusions .3 of .a _{rapezai dal shape
f or ned orﬁﬁ@hélslegwéf’ b57 10 trd%‘*%ﬁrelgs & 4gazr aélguéﬁlsnafplr‘%%e%p%efo, so t hat
t he di st rd-hutiongr bets138a4320anchad 13 sar, eché t skl marheagterdo kar coupl i ng

pi eces 310. . It _is appreciated fromFIGS, 14b and i b that the
doughnut -E¥¥Ped Aol F&W Cor eShodiPEE 186 of ™ FI &FHie &6 gi“é% 96 to the

steel bary;spacsnsimP0QarS0488 kAacoupl st the haldowgar echedi £5c100 to the
steel bar spacers 300, each hollow core body 100 should have the fitting

sl ot sI214Gkgn6f 140¢ sfabned % £hect dRrafBaunder $PdENSH fFacBS® ther eof , and

at this In case of the steel bar cage 200 formed of the

horizontal bars as shown in FIGS.10 and 11, desirably, both
ends of each of the £first and second upper and lower
horizontal bars 251, 252, 253 and 254 are more extended than
20 the other portions, and the extended one ends are bent. As a
result,  when the steel bar cages 200 are continuously
arranged serially, the first and second upper and Ilower
horizontal bars 251, 252, 253 and 254 can be connected to the
neighboring first and second upper and lower horizontal bars
25 251, 252, 253 and 254.

FIGS.12 and 13 show the process for constructing the
bidirectional hollow core slab using the steel bar cage of
FIGS.1la to 1lc and the section of the finished bidirecticnal
hollow core slab, and in this case, the same process is

30 applied to the steel bar cage 200 as shown in FIG.10. The
steel bar cage 200 ag shown in FICG.11 is made by welding the

first and second upper and lower horizontal bars 251, 252,



5 tinme, the fitting slots 140b and 140c shoul d have the correspondi ng shape
to the protrusions 320 of the steel bar spacers 300, so that when the

hol | ow core bodies 100 are coupled to the steel bar spacers 300, the
protrusions 320 are fitted to the fitting slots 140b and 140c, thereby
achieving 10 the coupling. After thé hollow core bodies 100 have been
coupled to the steel bar spacers 300, even if a given buoyancy is applied
to the halsBoandor®t buditds $0€Wiidre delyje gPabatormmat én4PGis 156 ng cast,

he fpoatid Ok HhE DOola0w00Le D00hpoad Ondd: SUPRAESSPA DYLIdE e gt of

t he upper drstPT b ar $°413“cou e stee ar coupling pieces
310 of thelespeed:esaabfsqmawgsngome aiadtt:hhrst;lrtgheahalﬂima@drelbodl es 100 are
stably buried at a%&%ven tlon into é ﬁ | ab £9 crete %%O The

bi di r ect i"0Fal> REPFITWLEr &%s S TEEE™ b RE°T h& St edi*Bar spacers 300 is

shown si N kL& 46: 20 \Vhides t he present invention has been described with
reference to the particular illustratjve enbodi nents i's no% to be

restricted byStdfd ERPOBRISTES 300t 26nFP°THY ’trheF%ﬁ?peﬁdEa Efal‘i‘ﬂ%" is to be

appr eci at.ed ta?aa%té@% ski lded Jogithenards caqe ahange @brémgd:cfl)ést he
enbodi nents w t hout 25 degﬁrtlng fromthe scope and spirit of the present

i nventi ork00, 2§r?cxgnﬁmspr? &b el coupledatpoFroviticicd 568 Be®eswhich is

adapt ed tlg T LR 1ALO S ahgt o §he copstyuctipnQf Bedigght wei ght
concrete er, having a holTow portion 110 with a circul ar section
for meld i niccheedenberwesher 6o ahdlbew nesare otmdéds wi LBO curndd B%r f aces,

thereby proyl %thmg general by doughnut -shapad oulet, casgey [Hahm 2] 10The

hol | ow cSréE b inclaim 1, wherein a cavity area 120 is forned
in the dﬂmgﬂﬁEpacéﬂﬂipedlﬁnﬂuQEScaseteQEJbawntéﬂpl1ng plecérmeohﬁbimnd core body

defined i | th 120 | th
?ﬁsu?at?gﬁ’h%tg?ﬁggadegbfgeer ?af#%ﬁy %6$rﬁgﬁe IS ? a?n1 o The

hol | ow carg hogdyoasudieli ned Esrwdaivn 2e Bheted ncd Vﬂletho[]ﬂDeb\e eorst i tution
parts 100a and 100b are coupled to each other to formthe holl ow core body

100, Sachkh<sy the

FI1G.14 show the example of the steel bar spacers 300
made of steel bars. The steel bar spacers 300 as shown in
FIG.1l4 are formed by continuously bending the steel bar to
form the N-shaped protrusions 320 at the center portions and

20 the horizontal steel bar coupling pileces 310 at both ends
thereof in such a manner as to be welded to the distributing
bars 412 and 413.

F13.15 show the example of the steel bar spacers 300

made by means of plastic injection molding. The steel bar
25 spacers 300 as shown in FIG.15, which are used in the
conventional practice, are formed of the steel bar coupling
pieces 310 open by elasticity and the elastic protrusions 320
of a trapezoidal shape formed on the lower portion of the
steel bar coupling pieces 310, so that the distributing bars

30 412 and 413 are fitted to the steel bar coupling pieces 310.
It is appreciated £from FIGS.14k and 15b that the

doughnut -shaped hollow core bodies 100 of FIG.3 are coupled



20 constitution parts 100a and 100b bei ng nade of any one of reinforced
plastic into which glass fiber is m xed, biodegradable plastic, and bi omass
plastic. [Claim5] The holl ow core body as defined in any one of clains 1
25 to 4, wherein a height H of the holl ow core body 100 is in a range

bet ween 120mm and 150nm | engths Li*and L2 thereof in a range between 90nm
and 270mm and a dianeter D of the hollow portion 110 thereof in a range
bet ween IBmhbandtaskmbal Gradnrs] 380A biSdi PeéctPoRarPHY| Fifv O e¥s| ab

conpri si r&%;:e%gg#éﬁa{o&agﬁstﬁeo qmde y couplkings§ eelabarsoiion
doughnut - shape ol | ow core bodies 100 spacedly arranged in rows and
col ums igersudhdmr wWahnenrows! thovige thestiigitard Ehothelsteedindaridcages 200;

slab I o st eel rs, 41 nd_412 .cro r 5 in bars and
di stri bnﬁoﬁbne a?nst%%gnte%% h]ant%hgn% eeﬁ%ebgr%g%%eesgt%%g%?g ¥a 3 aﬂﬁpper st eel
bars 413 tdnd, 41lvhecr OSiSEgy @ig@ngedoias amdi ni4ar sshodidli seve bufieng bars on

t he steel bar cages 200; and 10slab concrete 0 ca and cured to a

t hi cknes$YRF Wi R Rhe %515 ngﬁgru%h%$u %ér ogt gé %{are(s\jL 1, 412, 413
and 414 arecbusi edo, Waer ehsr eagdh steel nbarow ager20fberpricsesrea first side
bent bar 210 bent and divided into a first inclined portion 15 211 and
first horiHBhealtDEPEI DREL2PRT f HARET “on° botH S PERS B fie*19 € i ncli ned

portion ZLle.bhe fidest il dgy haptsbagor Lhdaisng, | Aediapgdhyneseciyed to form
the first side thereof; a
10  the coupling. After the hollow core bodies 100 have been

coupled to the steel bar spacers 300, even if a given
buoyancy is applied to the hollow core bodies 100 while the
slab concrete 420 is being cast, the floating of the hollow
core bodies 100 is suppressed by the weight of the uppsr
15 distributing bars 413 coupled to the steel bar coupling
pieces 310 of the steel bar spacers 300, and thus, the hollow
core bodies 100 are stably buried at a given position into
the siab concrete 420. The bidirecticnal hollow core slab
made by using the steel bar spacers 300 is shown in FIG.16.
20 While the present invention has been described with
reference to the particular illustrative embodiments, it is
not to be regtricted by the ewmbodiments but only by the
appended claims. It is to be appreciated that those sgkilled
in the art can change or wodify the embodiments without

25 departing from the scope and spirit of the present invention.



second side bent bar 220 bent and divided into a second inclined portion
221 and second horizontal portions 222 20 formed on both sides of the
second inclined portion 221, the second side bent bar 220 being inclinedly
erected toward the first side bent bar 210 in such a manner as to face the
first side bent bar 210, thereby forhing the second side thereof, and the
second inclined portion 221 being |ocated in a 25 direction crossing the
first inclicnedvgdortion 211 of the first side bent bar 210; an upper bent
bar 230 bent and divided into a third inclined portion 231 and third

hori zont allcpait ildns 232 folLned on both sides of the third inclined portion

231, the upper bent bar 23 el 30 .hori zontal |y Located 1 upper
portion betmé%ﬁm%ﬁgwfng gﬁgysgg%ndmgf:e Eéﬁ%{ é?% ioggnggiﬁ%pfacing each
ot her, t herebyofierddengctrhenapperstsidei shereaf 1ightdwdightt kbndret23 hori zont al

portions 232 being connect to the first and second horizontal portions
212 and ?%§¢8F'tFé&?q%sﬁ(gﬁigogeﬁQﬁRTQﬁ &&Obgﬁthﬁr%lﬁfﬁ%aﬁnaeﬁﬁﬁfn g first end

tilt bar 24hehocated tentnel inadcy esanesindrhe rbunsda Rathzertald portion
surfaces, thereby providing a generally doughnut-shaped outer
case.
[claim 2]

10 The hollow core body as defined in claim 1, wherein a
cavity area 120 is formed in the doughnut-shaped outer case.
[claim 3]

The hollow core body as defined in claim 2, wherein the

cavity area 120 ig filled with an insulation material or a
15 vibration-proof material.
[claim 4]

The hollow core body as defined in claim 2, wherein two
oY more constitutiom.garts 100a and 100b are coupled to each
other to form the hollow core Dbody 100, each of the

20  constitution parts 100a and 100b being made of any one of
reinforced plastic into which glass £fiber is mixed,
biodegradable plastic, and biomass plastic.

[Claim 5]

The hollow core body as defined in any one of claims 1

25 to 4, wherein a height H of the hollow core body 100 is in a
range between 120mm and 150mm, lengths L1 and L2 therecf in a
range between 920mm and 270mm, and a diameter D of the hollow
portion 110 thereof in a range between 15mm and 45mm.

[claim 6]
30 A bidirectional hollow core slab comprising:

steel bar cages 200 made by coupling steel bars;



5 212 on one end of the first side bent bar 210 to the second hori zont al
portion 222 on one end of the second side bent bar 220; and a second end
tilt bar 242 located to inclinedly connect the first horizontal portion 212
on the other end of the first side bent bar 210 to the second hori zont al
portion 10 222 on the other end of #he second side bent bar 220, and

each doughnut - shaped hol | ow core body 100 conprises fitting slots 140a

f ormed cor r espugtnngt shaprdbort osi dese frdieg eéfdehsprdrsdly RFTF9R/HI ch t he
first and_second_inclin portiops_2 fi. & ' second side
bent bar slnlgoﬁoa%&]nd:ozlﬁlgggr gﬁ iénugglr tae$\%§§$?t%%&&sb§ [}%{Ck% eEdﬁglql ow core
bodi es 1GBearecdindert eshdnt2oot he steel bar cages 200 and the first and

second inclined portions 211 and 1 of t first and_seco i_de bent bars
210 and 220 éﬁ@biﬁ%@??éﬂfvifP?F%d%@oaPﬁeéggtFF%%F% 81§ri%6§gitsereby bei ng
restrai negdibhnberd henRGisteebuthiary cagese2faty Arai mtékl bar Fhes

bi directional hollow core slab as defined in claim®6, wherein the first and
second si“®8ibent bars 210 and 220 and the upper bent bar 230 of each steel

bar cage 200 @@ 2ppcPNdddaiousty bentardso sast rapezaidak-shapeas e provide two
or nore first, second and third inclined portions 211, 221 and 231, thereby
formi ng tRénf ppEt ansecHRGT b F 9 PATROPT ZbR aft95dr £RENS2PA2,2%922 and 232 at
bot h end%ﬂgf the respective inclined portions, and each steel bar cage 200

has the 30 plurality of doughnut-shaped holl ow core bodies 100 restrainedly
i nserlled t hersdiait oonf Gt Mm28] cagy Micdire8ctp onathidinesw EBFEIY ab

conprising:. steel I ing.stegh-bars;y ..q
doughnut-slggegh%obﬁ%ﬁﬁ%%gg %%gfggg%0g¥§%gg§%{y érfangéaa§n rows and
col ums is4sueh mxiedner as to be restrained in 5 the steel bar cages 200;

slab | ower steel bars 411 arrapged as i.n _bars. beneath.the steel bar cages
200; A6 UppeT sﬁ%ﬁgﬁ g% scﬁﬁf4ggpr§ﬁﬁgfﬁ%ﬁ§'n§iElﬁg$s§%ﬁ% the steel
bar cage®«200bin a:disLect =08 paraddelinte theissabidcavdeerdlfostiesl bars 411,

and 15 211 and first horizontal portions 212 formed on both sides of
the first inclined portion 211, the first side bent bar 210
being inclinedly erected to form the first side thereof; a
second side bkent bar 220 bent and divided into a second
inclined portion 221 and second horizontal portions 222

20 formed on both sides of the second inclined portiom 221, the
second side bent bar 220 being inclinedly erected toward the
firast side bent bar 210 in such a manner as to face the first
side bent bar 210, thereby forming the second side thereof,

and the second inclined portion 221 being located in a

25 direction crossing the f£irst inclined portion 211 of the
first =side bent bar 210; an upper bent bar 230 bent and
divided dinto a third inclined vporticn 231 and third
horizontal portions 232 formed on both sides of the third
inclined yportion 231, the upper bent Dbar 230 being

30 horizontally located on the upper portion between the first
and second side bent bars 210 and 220 facing each other,

thereby £forming the upper side thereof, and the third



sl ab concrete 420 cast and cured to a thickness through which the slab

| ower and upper steel bars 411 and 414 are buried, wherein each steel bar
cage 200 conprises: first and 15 second | ower horizontal bars 251 and 252
spaced apart fromeach other in parallel with each other; first and second
upper horizontal bars 253 and 254 spaced apart fromeach other with a width
smal ler than the first and second | ower horizontal bars 251 and 252 above

t he firsthoangersedonmbitowers 202hdrdizgntainnbatsd 258 aig 252sta dnidr st si de

tilt bars 261.adapted tq connect t firs er.and | r..hari.zontal bars
251 and 753°F% gﬁghz%ﬁﬁﬁgyrqﬁ%iﬁasbgﬁ%gEF%%I?%%dO otggcﬁﬂgfﬁefﬂglong t he
| engt hwi secedhd ectdsonenaf chhe fio sindupper anfitowendhatlzasi:alo4bars 251 and

253 in such a manner where_the 25 incljined directions of the .neighborin
first sid@ered HarSPORPRE GHBOETY othD EHOH iftdPeREek oRGF S e tilt bars

262 adapted tp s@nnegt drhenseconst upper pand dovericheei zeat&dcdaars 252 and
254 to each other, while being inclined to _each other along the |engthw se
di rect i oB€THFCRYTE BEEBHI FPpef™ MTtF FBfe?t I hSRFIMhtHSARR" 35F and 254 in

such a ”%@B?ra%@e%35kkénd end tilt bar 242 lcocated to inclinedly
connect the first horizontal portion 212 on the other end of
the first gide bent bar 210 to the second horizontal portion
10 222 on the other end of the second side bent bar 220, and
gach doughnut-sghaped hollow core bedy 100 comprises
fitting slots 140a formed correspondingly on both sides
facing each other, into which the first and second inclined
portions 211 and 221 of the first and second side bent bars
15 210 and 220 are insertedly £fitted, s¢ that the heolliow core
bodies 100 are inserted into the steel bar cages 200 and the
first and second inclined portions 211 and 221 cf the first
and second side bent bars 210 and 220 are insertedly fitted
to the fitting slots 140a, thereby being restrained into the
20 steel bar cages 200.
[claim 7]

The pidirectional holliow core slab as defined in claim 6,
wherein the first and second side bent bars 210 and 220 and
the upper bent bar 230 of each sateel bar cage 200 are

25 continuously bent to a trapezoidal shape to provide two or
more first, second and third inclined pertions 211, 221 and
231, thereby forming the first, sescond and third horizontal
portions 212, 222 and 232 at both ends of the respective
inclined portions, and each gteel bar cage 200 has the

30 plurality of doughnut-shaped hollow core bodies 100
restrainedly inserted thereinto.

[claim 8]



inclined directions of the second side tilt bars 262 are opposite to those
of those of the first side tilt bars 261 in 75 such a manner as to cross
the first side tilt bars 261; upper tilt bars 263 adapted to connect the
first and second upper horizontal bars 253 and 254 to each other, while
being inclined to each other al ong ¥he | engthwi se directions of the 5 first
and second upper horizontal bars 253 and 254 in such a manner as to connect
the first an@d bedomdtdpdel thdlitloparer@lagndo@e2 sfiagi ng each other; a first

end tilt bar 241. adapted jncli t portion of the first
upper horizoﬁ%gFlg%?Pfgge%ﬁﬁkbﬁgagﬁﬁl%8%??%%§5¥%%§eg§%%ond | ower 10
hori zont al bawugdbit-ahdpad Seddnd ende thddicban 024 aadapy edrtaageicl | nedl y

connect the other end_portion of the first upper horizontaldbar 253 and the
ot her en&anPY?dﬂ“%ﬁnﬁﬁ%n%éfbﬁﬁmpoﬁepaﬁ%ﬁﬁi%£551bﬁafeﬁgﬁugF t 67 nclinedly
connegt thhe etdar nend-eit kom; of the second upper horizontal bar 254 and
the 15 other end portion of the first |ower_horizgntal bar 251, and

each doughnutsi8RapBtEthdIteew BaFe Hddy IBDIThMs i"ses PRTT i9RISErBt s 140a
formed cepcespondipglsager besh sides facing each other, into which the
first and second side tilt bars 261 and 262 are insertedly fitted, so that
t he hol | ow 2@labr eriridieselobass e4lhserrEedefntd PHEN EE Barheages 200 and

the first. apd 4000 eSiAR thlit bats.26] #nd1262 ayed.nsest edhy fitted to

the fitting slots Oa, thereby being restrained into the steel bar cages
200. 1pA a@icreD]ba25TheL biadidr ect i onal hol | ow core slab as defined in any one

of claim 6 108 -aheleln bhe fldtng aloks J40a.algach doughput-shaped
hol | ow core boay 90 are forned in a shape o corresponding™to the
ar r angenemt 8h othd heldd ristweandndecpper i acdeInechypordlilons:d2 kl4anpde221 of the
first and second side 30 bent bars 210 and 220 or corresponding to the
arrangen@ﬁfl% "the first and second side tilt bars 261 and 262. [C ai m 10]
26 A bi di reetbonakabiol bovecoper Stade Compr bshgsedoughrut - shaped hol | ow
core bhodi es 100 spacedly arranqu in rows and col umms;
second lower horizontal "hars 251 and 252 spaced apart from
each other in parallel with each other; first and second
upper horizontal bars 253 and 254 spaced apart from each
other with a width smaller than the first and second lower
horizontal bars 251 and 252 above the first and second lower
20 horizontal bars 251 and 252; a first side tilt bars 261
adapted to connect the first upper and lower horizontal bars
251 and 253 to each other, while being inclined to each other
along the lengthwise directions of the first upper and lower
horizental bars 251 and 253 in such a manner where the
25 dinclined directions of the neighboring first side tilt bars
261 are opposite to each other; second side tilt bars 262
adapted to connect the second upper and lower horizontal bars
252 and 254 to each other, while being inclined to each other
along the lengthwise directions of the second upper and lower
30 horizontal bars 252 and 254 in such a manner where the

inclined directions of the second side tilt bars 262 are

opposite to those of those of the first side tilt bars 261 in



slab | ower steel bars 411 and 412 arranged as main bars 5 and distributing
bars beneat h t he doughnut - shaped hol | ow core bodi es 100; sl ab upper
steel bars 413 and 414 arranged as main bars and distributing bars on the
doughnut - shaped hol | ow core bodi es 100; 10steel bar spacers 300 di sposed
bet ween t he doughnut- shaped hol | ow*tore bodi es 100 and the distributing
bars 412 and 413 of the slab | ower and upper steel bars: and sl ab
concr et e 42D gasnnandeTcedreds a-tchifékakssidehtabighPass ehlt heePsFab | ower and

upper Stq%htbg5§s§%%’aﬁ%%te&léaqggu%ét4%§eaff%é&”gﬁ%deecond %Eeiﬂ each
steel bar “spaceéer conprises: a steel bar coupling piece O foined to be
wel ded omofiitdethit cbddee @3t mnbutigyy bar adh?2 aredrd13shidrd Eipgot rusi on 320

formed to be fitted tq each doughnut - shaped hol | ow cor.e _bod 0, and 20
each doudﬁﬁgf9§ §ﬁe8aﬁﬁfﬁ%ﬁFc%$%Eb§§§ ?ﬁ%ﬁgg%ﬁﬁi§?§s%ffpfﬁa¥§%%ts 140b and

140c fsor radsenaidect-0pd anshainderskae-sunhasess§ agicngseach atdwern, so t hat
the protrusions 320 of the steel bar spacers 300 are fitted to. the fitting

slots 140578R8 A%0C, SPRRTEby Hefng=t ¢¥tT &°AeDYi T t1HétdP3ti%Bdt i ng 25 bars

412 and 413 2E¢ sddmnbllafn Consdy UG ixQR-FeLhOO: Ofc ®ali dit egddr@ral hol | ow
core slab as defined in clainms 6 or 7, conprising the steps of:

cr ossed| JEoar FHRGREY e IIFACs FEL ¥ BYStrb A ngaf S350 WFPETas sl ab

| ower St%ﬁhﬁ?@ﬁéﬁl 2t 253 angigﬂgsgﬂg ﬁ&fﬁyonb%ﬁ Qﬁgeéeggghiiﬁw&rwhiCh
doughnut - shaped hol |l ow core bodies 100 are restrained on the main bars 411

of tHé sltarikowerl SerebSbarsd er essend yerar Lahyi PR FA4St ARBREIh G bars 413 and
oL, oo S SRR ShR SHE RPN YLl chesecages 2005 and
horizontal bar 253 and the other end portion of the second
lower horizontal bar 252 or to inclinedly connect the other
end portion of the second upper horizontal bar 254 and the
15 other end portion of the first lower horizontal bar 251, and
each doughnut-shaped hollow core body 100 comprises
fitting slots 140a formed correspondingly on both sides
facing each other, into which the first and second side tilit
bars 261 and 262 are insertedly fitted, so that the hollow
20 core bodies 100 are inserted into the steel bar cages 200 and
the first and sgecond side tilt bars 261 and 262 are

insertedly fitted to the fitting slots 140a, thereby being
regirained into the steel bar cages 200C.
{cilaim 9]

25 The bidirectiomal hollow core slab as defined in any one
of elaims 6 to 8, wherein the fitting slots 140a of each
doughnut-shaped hollow core body 100 are formed in a shape of
X corresponding to the arrangements of the first and second
inclined portions 211 and 221 of the first and second side

30 Dbent bars 210 and 220 or corresponding to the arrangement of

the first and second side tilt bars 261 and 262.

[claim 10}



and upper steel bars. [Oaim12] A construction nethod of a
bidirectional hollow core 10 slab as defined in clains 8, conprising the
steps of: crossedly arranging main bars 411 as slab | ower steel bars;

di sposi ng steel bar cages 200 into which doughnut-shaped hol |l ow core bodies
100 are restrained on the main bars?411 of 15 the slab | ower steel bars,
while first and second | ower horizontal bars 251 and 252 of the steel bar
cages 200 ar e: leidagecricangedoiimwercoss shad meimprbaig:411 of the slab | ower

steel bars; arrangi ' 4 S e I t he 20
steel bar cagé%“%%ﬁ?gﬁ%gﬁg Fﬁ%ﬁﬂ%%ﬁm%aP§é4 4%@? %ﬁ%&%ﬁgbgg%%% Qisteel bar s
are bei ngrarpanged ktolamess first and second upper horizontal bars 253 and

254 of U Stoel, Ut o208 20050 s dpgor-ERTid Sar B S L9 o1 2D
5 and distributing bars beneath the doughnut-shaped hollow core
bodies 100;
slab upper steel bars 413 and 414 arrvangsd as main bars
and distributing bars on the doughnut-shaped hollow core
bodies 100;

10 steel bar spacers 300 disposed between the doughnut-
shaped hollow coxe bodies 180 and the distributing bars 412
and 413 of the sladb lower and upper steel bars; and

slab concrete 420 cast and cured to a thickness through
which the slab lowsr and upper steel bars 411, 412, 413 and

15 414 are buried,

wherein each steel bar spacer 200 comprises: & steel bar
coupling piece 210 formed to be welded or fitted to the
distributing bars 412 and 413; and a protrusion 320 formed to
be fitted to each doughnut-shaped hollow core body 100, and

20 each doughnut-ghaped hollow c¢ore body 100 comprises
fitting slots 140b and 140c formed on the top and underside
surfaces facing each other, so that the protrusions 320 of
the steel bar spacers 300 are fitted to the fitting slots
140k and 140c, thereby being restrained into the distributing

25 bars 412 and 413.

[Clzim 11}
A construction method of a bidirecticnal hellow core
glab as defined in c¢laims & or 7, comprising the steps of:
crogsedly arranging main bars 411 and distributing bars

30 412 as =slab lower steel bars;
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disposing steel bar cages 200 into which doughnut-shaped
hollow core bodies 100 are restrained on the main bars 411 of
the slab lower steel bars;

crogsedly arranging distributing bars 413 and main bars
414 as slab upper steel bars con the steel bar cages 200; and

casting and curing siab concrete 420 onto the slab lower
and upper steel bars.
[ciaim 12]

A construction method of a Dbidirectional hollow core
slab as definad in claims 8, comprising the steps of:

crogsedly arranging main bars 411 as slab lower steel
bars;

disposing steel bar cages 200 into which doughnut-shaped
hollow core bodies 100 are restrained on the main bars 411 of
the slabk lower steel bars, while first and second Ilower
horizontal kars 251 and 252 of the steel bar cages 200 are
being arranged to cross the main bars 411 of the slab lower
steel bareg;

arranging main bars 414 as slab upper steel bars on the
steel bar cages 200, while the main bars 414 of the =slab
upper steel bars are being arranged to crose first and second
upper horizontal bars 253 and 254 of the szteel bar cages 200;
and

casting and curing slab concrete 420 onto the slab lowsr

and upper steel bars.



