2 7 OCT 2003 1 CONSTRUCTI ON METHOD OF AN ELEVATED CONCRETE SLAB USI NG
PRECAST CONCRETE PANELS AND TEMPCORARY ELEVATED SUPPORTI NG NEANSgFiE%F B{
the I nvention The present invention relates generally to the fiél™ OH
concrete slab construction and particularly to the field of concrete slab
construction using precast concrete panels to ease and accelerate the
construction. Background of the Invention, Two typical techniques are
utilized in the prior art for the construction of concrete slab. The first

t echni que CONSTBRECTAIONEMETHOIDGE ebe BIFSIATED MMGCERETE hwigwe" and the
second technique may be called "a partial cast-in-place technique". The
present i nVEANCOoRRERRSTe CBICRETE SANRELS' ANThew partial cast-in-place

t echni que" C cast-in-place technique, all works are

per f or med gﬁﬁélo%.gﬁgt %‘ﬁ‘zﬁgﬁ %%Pp%f%ﬁﬁ%{s the fornulation of concrete
sl ab formwrks covering open areas between supporting nenbers, the |aying
out of concrete slab reinforcing bars and the pouring of wet concrete

m xture o¥épltheft apesunfages@f formwrks to forma conplete concrete
slab. On the other hand, by the partial cast-in-place technique, partial
wor ks are perf of RBdPEfSsinte istvantiiog ralahes geremwable, te hehe nBialdat i on

of precast concrete anels on the tap of nel supportjng nenbers coverin
opeﬁ ar eag%bgf’%gﬁtglﬂ g&ﬁ icr?dlsﬁEWé;rlEO,n tarTEiaIWtrfgcp‘g]tﬁﬂdf gt%othké‘? ettekdap )
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surfaces of precast concrete 2 7 C
to ease and accelerate the construction.

> Background of the Invention

Two typical techniques are utilized in the prior art
for the construction of concrete slab. The first technique
may be called “a complete cast-in-place technigue” and the
sezond technique may be called “a partial cast-in-place
technique”. The present invention may be considered as “a
new partial cast-in-place technique”.

By the complete cast-in-place technique, all works are
performed on site starting from, for example, the
formulation of concrete slab formworks covering open areas
between supporting members, the laying out of concrete slab
reinforcing bars and the pouring of wet concrete mixture
over the top surfaces of formworks to form a complete
concrete slab.

On the other hand, by the partial cast-in-place
technique, partial works are performed on site starting
from, for example, the installation of precast concrete
panels on the top of panel supporting members covering open
areas between supporting members, the laying out of
concrete slab reinforcing bars and the pouring of wet h

concrete mixture over the top surfaces of precast concrete



2 panels to.forma conplete concrete slab which is a conposite of in-situ
concrete and precast concrete panels. Precast concrete panels cand péCT 2003
fabricated as required elsewhere prior to the beginning of concrete slab
construction at the construction site. These precast concrete panels are
desi gned such that after installed on 5panel supporting nenbers they can be
used as horizontal parts of concrete slab formwrks by thensel ve, w thout
any use of sh rig% %grbers arising fromthe ground or the |Iower floor
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constructed. NotireeadtatcdH@tasd FONECILtCaPADE! BabPi s o Reuithy
partial cast-in-place technique play an inportant role in easing and

accel er at i ®g sehwbegengirriuet iton Wfe doewimret eng stAbcoMEtdtpr etabt concrete
panel s, the formul ation for nost parts of concrete slab formawrks, which
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the laying out of concrete slab reinforcing bars and the
pouring of wet concrete mixture over them, they can be used
as a part of permanent concrete slab being constructed.

Notice that precast concrete panels introduced into
the partial cast-in-place technique play an important role
in easing and accelerating the construction of concrete
slab. With precast concrete panels, the formulation for
most parts of concrete slab formworks, which has to deal
with the installation of shoring members on the ground or
on the lower floor, is not necessary. Thus, most
difficulties of concrete slab construction due to inability
properties of ground or of lower floor to support shoring
members adequately are eliminated and the construction is
made to become a lot easier and, of course, a lot faster.
In addition, some necessary works on ground or on lower
floor may be performed simultaneocusly, without any
obstruction of shoring members during the construction and
curing periods of concrete slab on the upper floor, results
in the acceleration of the construction as a whole

drastically.



3 However, the construction nmethod for an elevated concrete slab using
precast concrete panels in the prior art still has sone disadvang? es in
itself. These disadvantages result fromthe necessity of having Cé& 883
a nunber of supporting nenbers for precast concrete panels to be placed
on, to avoid the direct support of pregast concrete panel s by a | arge
nunber of shoring nenbers. In the prior art, these panel supporting
menbers may be a nunber of reinforced concrete beans constructed on top of
supporting pil eslcasev@rppdhs mprsdinatsiometdiodd o st e befeguade types of

er manent supportin nber.s. These er manent supporting nenbers are
Eonstructg&C%gFﬁFg t m%iqﬁﬁHﬂIHﬁQQﬁ?é;c?ﬂ%iﬁﬁﬁ Réﬁ%%iﬂ pERI BT 1Y ¢ he
constructi g ;9. %f%& ‘éﬁtsaf%‘ifalm{‘a%ﬂ%s SﬂPploééé[f@. mefbers, the

or mnor

fornmul ati on of el evated concrete S, Ssupported by "Supporting
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between the supporting piles or the supporting colums. Hence, al
di fficulti&sngudero dinaypbant inopembiesss ofor grrarbtorcoictewerpheds to

support shori nber adequat el .y. cannot, be avoided in this case. In
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constr uct i Brelr JRCSARATINLR 1SURRD I SED A LI Pifemibdps| nstal | ation
of precast concrete panels c¢an be ™perforned. Summary ©of the Invention It

I s an obj etheofportilver @rresenthdswy gririadn uppgrdde memivet hata§ ovet be
construction of an elevated reinforced concrete slab such that the
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sl ab Qn th%u%ﬁéf??ﬁg?%%ies or supporting columns, or may be other
‘ adequate types of permanent supporting members. These

permanent supporting members are constructed before the
installation of precast concrete panels at the construction
site. To comnstruct permanent supporting members, the
formulation of elevated concrete formworks, supported by
supporting shoring members installed on ground or on lower
floor, must be performed between the supporting piles or
the supporting columns.

Hence, all difficulties due to inability propérties of
ground or of lower floor to support shoring members
adequately cannot be avoided in this case. 1In addition, a
relatively long period of tiﬁe must be allowed for the
construction of these permanent supporting members before
the installation of precast concrete panels can be

performed.

Summary of the Invention

It is an object of the present invention to provide a
method for the construction of an elevated reinforced
concrete slab such that the construction of permanent

structures of an elevated reinforced concrete slab on the



4 supporting vertical nmenbers at the construction site can be perforned
conpl etely above ground or above |lower floor wthout any use of shoring
menbers. It is another object of the present invention to providg%ﬁﬂgpqmpd
for the construction of an elevated reinforced concrete slab whi 'S
easier, faster, better quality and alio | ess expensive than any existing
conventional nethod. It is yet another®object of the present invention to
provi de a nmethod for the construction of an elevated reinforced concrete

sl ab whi ch $sppPpt isgblervhese hbgbee% ki weC%Yle%tr'u%%'oﬂmé Sc é‘Ot
applicable effectively, efficiently and econom cally. Accord'ng to t

present i nvesfennedheonel dvelypabuirdedrbandt be eboster Uehican fifodn elevated
relnforced gbcrete sl ab conprises the steps of installing supporting
verti cal LonRY odfE BF SRCYdREr MEMBEES i nstalling tenporary

el evat ed support g h S form ng sets ar.ound the heads
of supporting ve%?l%%Fgﬂét%%%rgefgﬁgt8? k%& BF88§§? F@Wﬁ?&?ﬁﬁhtﬁﬁncrete
panel s on pgespary méenad edosUpRer tbRgrFBaRs oW b anpradatardg ned width
of spacing gaps; installing spacing gap formwrks to close the spacing
gaps directigimfordrd ouvreroeei sbakbrehoth tenpasdey ,elfesatead Sagyrass i ng

means and at the bottom _surfaces of precast reinforced concrete panels, as
vel | as i MBI YPhPRT 2L $0r HABP KSXBERELVEY TR BBYoS&H SSiidss of  precast

rei nforced congr.et &, papel sq1,Layi ng out concrete reinforcing bars around
t he heads of supporting vertical nenbers, along the spaci ng gaps between

precast reinforced 1§0p@ﬁeéﬁo®5@elébjébtoegheﬂb bhe seprer St to

surrounded by the side formwrks and on the areas in the vicinities of
pr¥ovide a method for the construction of an elevated
reinforced concrete slab which is applicable where the
existing conventional methods are not applicable
effectively, efficiently and economically.

According to the present invention, the method
provided for the construction of an elevated reinforced
concrete slab comprises the steps of installing supporting
vertical members on ground or on lower floor; installing
temporary elevated supporting means with access hole
forming sets around the heads of supporting vertical
members; installing precast reinforced concrete panels on
temporary elevated supporting means with a predetermined
width of spacing gaps; installing spacing gap formworks to
close the spacing gaps directly at the outer perimeters of
temporary elevated supporting means and at the bottom
surfaces of precast reinforced concrete panels, as well as
installing side formworks directly at the open sides of
precast reinforced concrete panels; laying out concrete
reinforcing bars around the heads of supporting vertical
members, along the spacing gaps between precast reinforced
concrete panels, throughout the upper surface surrounded by

the side formworks and on the areas in the vicinities of



2 7 OCT 2003 5 supporting vertical nmenber heads; pouring of concrete slab
m xture over the laid out reinforcing bars; renmoving all renovable
conponents, including tenporary el evated supporting nmeans, after %Eﬁ 00
reinforced concrete slab has gained enough strength and finishi® J
surface of reinforced concrete slab. The supporting verti cal nenbers
according to the present invention cah be a number of reinforced concrete
piles which are vertically driven or fabricated deep down into the ground

or can be guppterir Vit otk RONeret £ C%é&;ﬂf@ng\h@ﬁhc@ﬁ@rge@%&w ed or
installed ontop of reinforced concrete piles or on top of |ower

r ei nf or ced miconereeteerepol sl a ikhecwsthapes £ ¢ heisg Zesrandréhevposi tildns  of

t hese supporting vertical nenbers are chosen and de3|9ned i n correspondi ng
to other nERFFERIR SVERRFSH § helneHHIRUCESBROFREROBLIBY2ERE present

i nventi on. 33 rﬁ:{fgng{j%eyart%evaaéteq: oLl ! ng. IEans, c\émné%egg(:SEgb hol.e

form ng set’s nven fon are prOV|de he~present

i nvention. gEiesel teaMQfarat & Auat ethd SHPPPELiRNg @R@%ui/vfabea%ess hol e
form ng sets are designed ina manner that they are easy to be installed

around t he renedds afd suppordtiscgshadsti cal nmenbers and all renovabl e
conponents are eﬁ y to be renoved and also are reusable. Their structures

are designed to ﬁﬁaﬁﬂfQﬁﬂﬂnﬁ?WQ#C%ﬁuﬁﬁﬁ?e{ﬁe%%%@r¢éﬂﬁfBPcéﬁeconcrete
panel's and aidgy o | 0a0%, 2 ofy Aol lur i ng. s be.gonstrugt o of
apes an &

concrete sl ab. fkelr Sl zes ‘as we as o gcilities
are chosen mﬂdasd&s-i:gﬂedaﬁen vm:r@sppﬁoumvé@ ot hespreaheeg bBa¥gl yona in the

construction nmethod of the present invention. In addition,
into the ground or can be a number of reinforced concrete
columns which are constructed or installed on top of
reinforced concrete piles or on top of lower reinforced
concrete columns. The shapes, the sizes and the positions
of these supporting vertical members are chosen and
designed in corresponding to other members involving in the
construction method of the present invention.

The temporary elevated supporting means with access
hole forming sets utilized in this invention are provided
by the present invention. These temporary elevated
supporting means with access hole forming sets are designed
in a manner that they are easy to be installed around the
heads of supporting vertical members and all removable
components are easy to be removed and also are reusable.
Their structures are designed to be strong enough to
support precast reinforced concrete panels and other
temporary lcocads which occur during the construction of
concrete slab. Their shapes and sizes as well as other
included facilities are chosen and designed in
corresponding to other members invelving in the
construction method of the present invention. In addition,

the included access hole forming sets are designed to form



the included access hole form ng sets are designed to form2 7 QC 1 2003 6
access holes fromtop surface of concrete slab to bottom surface of this
tenporary el evated supporting neans such that the | owering of tenporary

el evated supporting neans during the renoval process can be perfdrintel 003
conveniently fromthe top surface oféﬁoncrete sl ab. The precast reinforced
concrete panels utilized in this invehtion are provided by the present

i nvention, these precast reinforced concrete panels are designed such that

they can becwtdds Zzedeas fmst sy ts0f f£ONCHEt CosbAbr E0EMUBr ks Wokhewt any
use of shoring nenbers arising from the ground or the |ower floor, and
al so as paft¥igice g fdHentt epaR Ly eslefaaed ebewpoetingi mkansedueancr et e
sl ab beingtgpnstructed. Their shapes and sizes as well as _other included

faci:i;ies_ P& 5ﬁ5%éﬁ“§ﬁ&l&é§r ROr 3 LR pONT ngUPBOBEABE FEABETs
1o 1 e, il O LGS ol e BLEREPL el ga Toe Soeci

gap formwrks utilized int I nventi on  ‘afe prov yot

i nventi on. fHesehepacGgdtcd BMEiksSrad e deshgned in a manner that they
are easy to be installed directly at the outer perineters of tenporary

el evat ed suppor iy PiERes tarik @f atredotenmrste frarslef ut piécast inei nf or ced

concrete papels,. to _cl.ose spacing g bet ween precast reinforced_concrete
panel s and% etweédn © %é%brad'%y Férl"%{fa‘f%?sj WPt LR FGSHRansDVRRERBHE AR¢SEse of

shori ng ﬁE@Q%b%é@*ﬁﬂﬂHIJﬂéHﬁtéBhéEé%%ﬁ?éHeigmhigmﬁés% Hgﬁ'sugﬁekﬁaﬁhapes

and sizes as well as other included facilities are chosen and designed in
corr espondithgyt caat frer utenibieresd dswmbasti ngaith dhecenaseétdckiap net hod of the
present invention. In addition, they are designed to be renoved
ormworks without any use of shoring members arising from

the ground or the lower floor, and also as parts of

permanent structures of an elevated reinforced concrete

slab being constructed. Their shapes and sizes as well as

other included facilities are chosen and designed in

corresponding to other members inveolving in the

construction method of the present invention.

The spacing gap formworks utilized in this invention
are provided by the present invention. These spacing gap
formworks are designed in a manner that they are easy to be
installed directly at the outer perimeters of temporary
elevated supporting means and at the bottom surfaces of
precast reinforced concrete panels, to close spacing gaps
between precast reinforced concrete panels and between
temporary elevated supporting means, without any use of
shoring members arising from the ground or the lower floor.
Their shapes and sizes as well as other included facilities
are chosen and designed in corresponding to other members
involving in the construction method of the present
invention. 1In addition, they are designed to be removed

conveniently and to be reusable.



conveniently and to be reusable. 2 7 OCT 2003 7 The structural designs of
reinforcing bars utilized in this invention are also provided by the
present invention. These structural designs are given in a nmanner that,

i ncorporating with structural designs of reinforcing bars of pg@dastlll]
rei nforced concrete panels and of suppPrting vertical nenbers, all |oads
applied on the elevated concrete slab’ can be transferred onto supporting
vertical nenbers effectively and, in addition, the supporting vertical
menbers are hel Fhen siiace frahidesighe ebleeinfoxupporbans| uttansedr iad

| oads effectively as well. These structural desjigns conprise the. head
cover rei nft%‘ll(,si AV O %1 3451y %?%Yﬂfge‘g@ﬁo??gr@r%%gchéPvﬁﬁﬁﬁ@Ps

heads, theyheamdike rai focgecé%ée)a%%e ié#&s\;ggldigga%ggge§p@ﬁg99 gaps

bet ween precast” reinforced concr hef’s and Ccrossing over fthe top of

suppor ti ng jyekrigeda el esssh téeridBnes 1 i&‘@si%@é ndor€éNPLOaEsngnBkakl i ng
t hroughout the upper surface surrounded by the side formwrks, and the cap
li ke reinfdr giregasdr srdstardedraveretdecimplaraad ¢h shppovidhgi ti es of

supporting vertical nenber heads.. The nethod for the construction of an
el evat ed P’Eirr?fjﬁrage&‘ed‘g%ﬁ%’tea AP I OARRILBY PhetpF et ﬁYaFﬁ?}enti_on as
descri bed %%%‘é%ef&laes %‘aﬂ%.ﬁ@r%ﬂﬂ@f' '@nyéeérlﬁ%p FhangcLert SLLgs,
anong ot her useful characteristics, as ol | ows: ?lrst characteristic

I's to suppaeindeanperffiecd Daslsy NNd supPddgi mef ttleal suppbet sngTenporary
| oads which occur during concrete slab construction are supgorted on
g

vertical sUYSFoidadg HEMRrs awe hekdpor arlaes ebbxely sepberebhg Feans,

| nst ead Ofs%%ﬁ%}l“&if”téﬁhéf&%%eélfggds effectively as well. These
structural designs comprise the head cover reinforcing bars
installing around supporting vertical members heads, the
beam like reinforcing bars installing along spacing gaps
between precast reinforced concrete panels and crossing
over the top of supporting vertical members, the plane like
reinforcing bars installing throughout the upper surface
surrounded by the side formworks, and the cap like
reinforcing bars installing over the top areas in the
vicinities of supporting vertical member heads.

The method for the construction of an elevated
reinforced concrete slab provided by the present invention
as described above has at least three remarkable useful
characteristics, among other useful characteristics, as
follows:

The first characteristic is to support temporary loads
on supporting vertical members. Temporary loads which
occur during concrete slab construction are supported on
vertical supporting members with temporary elevated
supporting means, instead of on ground or on lower floor

with shoring members.



wi th shoring nmenbers. 2 7 OCT 20U3 The second characteristic is to place
precast reinforced concrete panels on the tenporary el evated supporting
means. Precast reinforced concrete panels which are utilized az "@ﬁtmﬁfrts
of concrete slab formwrks. and as parts of permanent structur g

concrete slab are placed on terrporaryghel evat ed supporting nmeans

I medi ately following the installatioh of the tenporary el evated
supporting nmeans on the vertical supporting nmenbers, instead of waiting
for a rel ativel Fheosgaead ethaofadtiers stdc be plageldan perd@dient supporting
menbers being constructed on the supporting vertical nbers. _.The third

char act er | $ELBIPECEE (SROCHAT S RAGIF §ab M0 RARRALTH 1 FY3°¢D the
t enpor ary g'ggﬁ%%qngug%%%s'ﬁg prLRANS 3N (DG AULAAN LA DT OLfefls CORELRt ©

panels. Sp g “ga rrmior ks are utilize e spaci ng gaps

bet ween prgeastichainker Gad riic he PyFelorant hetyran £éenporasyaatevat ed
supporting neans are installed directly to the tenporary el evated

supporti ngaseagastand it peymeecast stmeiatiorecedtomoretet papedls #net ead of

bei ng supported by shoring nemhers arjsing fromthe ground or.the.| ower
floor. ThePaByest PBr HEMPTE GT SAHEh G RRTH OIS SURO t 1 HBSC HBRBAYS. on

ground or eRhausrfeqr 4 Ie QARSI Rl SIBAPN SYALERUT e Of an

el evated rernforced concréete on the verti porting menber s at

the constrdapbeRtinie neamHerparHeo et ieaip| aimior whoy engrband, or above
| ower floor wthout any use of shoring nmenbers. This results in the
construct i ensteedoeff eraiding dent &d nediatfiorsled konEreeel gl aBi whikBR £8

casier. fagfer, hetier qualily,and QlSa | ess, SREns Ng A0 BoABY Xk el no

on the supporting vertical members.

The third characteristic is to install spacing gap
formworks directly to the temporary elevated supporting
means and the precast reinforced concrete panels. Spacing
gap formworks which are utilized to close the spacing gaps
between precast reinforced concrete panels and between
temporary elevated supporting means are installed directly
to the temporary elevated supporting means and the precast
reinforced concrete panels instead of being supported by
shoring members arising from the ground or the lower floor.

Thereby after the step of setting vertical supporting
members on ground or on lower floor, the construction of
permanent structures of an elevated reinforced concrete
slab on the vertical supporting members at the construction
site can be performed completely above ground or above
lower floor without any use of shoring members. This
results in the construction method for an elevated
reinforced concrete slab which is easier, fastexr, better
quality and also less expensive than any existing

conventiconal method.



2 7 OCl 2003 In addition, since the present invention allows for nost .
works to be carried out above ground, including the |owering of teﬂﬁﬁrary

el evat ed supporting nmeans fromthe top surface of concrete sl ab, 21 Xkde
wor kability of inportant works is not effected by ground or by |ower floor
conditions after the installation of suypporting vertical mnenbers. This
excel |l ent advantage nakes it possible for the present invention to be
applicabl e where the existing conventional nethods are not applicable

effectively, effhcaédityoandseaegofheapkgseAd exaspkecnWagnewshgor
construction nethod of the present invention can be applied effectively,
ef fici ent| ynosthdveeleford che| garsieecsbnsbouet fonuof, annellevddngd the

rei nforced concrete S%a covering the area with soft togging surface such

as nud or ST LR ®F BRERPTBEY ofi L6V 2ER BRRRPRGSTFhBSHFEsERE™ MAnt i on
wll becomsdprsufthly ofndshstoed Ligh thg,detall od Aeaihiny ik aiven
o gi'vén by way of

herein bel ow™ and the acconpanyi ng draw ngs whi are

i | lustrati dmmpstyanamndotkesiar foBokfFateadedyagraundebirnibhi Qwelr tthedd mts
of the present invention, and wherein;, Fig. 1 illustrates supporting
vertical mefREdst seks onftenetiroindtaddsrdpngof osappenbodigneet téfcatlhe

present invention. FiLg. 2 illustrates a tenpora el,evat ed ;supparting
means with "&H access t%+§ ?6Fﬁ$i§n5ef35685fggn6akésaﬁt BREGA nttoF t he
present | nwald | 9Res&nt quéggggnlgoFbg'aﬁpl§c§b@@r§ﬂggg'%ﬁeVQQWsQEn%
precast reinforced ‘
conventional methods are not applicable effectively,
efficiently and economically.
An example, where the construction method of the
present invention can be applied effectively, efficiently
and economically is the construction of an elevated

reinforced concrete slab covering the area with soft

topping surface such as mud or water.

ief T - f the Drawi

The present invention will become more fully
understood from the detailed description given herein below
and the accompanying drawings which are given by way of
illustration only, and thus are not intended as a
definition of the limits of the present invention, and
wherein;

Fig. 1 illustrates supporting vertical members set on
the ground according to an embodiment of the present
invention.

Fig. 2 illustrates a temporary elevated supporting
means with an access hole forming set according to an

embodiment of the present invention.



concrete panel according to an enbodi nrent of the present invention. Fig. 4
illustrates a bottom plan view and a side view of a spacing gap formwrk
according to an enbodi ment of the present invention. Fig. 5is g7gngq$m '
sectional side view of supporting piles driven into the ground an ut of f
to a desired level according to an e gdinent of the present invention.

Fig. 6 is a cross sectional side view tenporary el evated supporting
means of Fig. 2 installed around supporting pile heads according to an

enbodi ment of theigpresest ai peeBpeerivel Giel It & PrRTuSECtd pnpbrside Vview
of precast reinforced concrete panels of Fig. 3 placed on tenporary

el evat ed suUppoErEhg penas according to am enbadiiment: off tdise present
invention. Fig. 8.is a plan viewof Fig. 7 illustrating spacing gaps

bet ween pretA8ERFEPHAf orced concrete panels according to an enbodi ment of

t he present inveﬁ£§9ﬂ4 F%?ngr%§eg B'%%EQA%ﬂ§155§§§2%éFP z %%iggégf v

formvorks of Fig. I ns 0 "Cl 0s€ “"spacl Ag

rei nforced ¢pngrep&cpagelspand rhfbware R @AY Yo &\ SWPPerd+ ngnaeans
according to an enbodi nent of the present invention. Fig. 10 is a cross

sectional spuesenewinvénsienting head cover reinforcing bars installed
i nsi de holl ow cores and covering around the top of supporting pile heads
according to an BhBod?P mbfit2ofTPRE SEESERPAINPERE FieY [Ty SUPPPEL HEr oss

sectional sidecyi g {LEUSLERtLAG SLELAMOLES R 1 A | g8k 2089 spafi N9
gaps, throughout U~ 1 40
according to an embodiment of the present invention.

Fig. 6 is a cross sectional side view of temporary
elevated supporting means of Fig. 2 installed around
supporting pile heads according to an embodiment of the
present invention. l

Fig. 7 is a cross sectional side view of precast
reinforced concrete panels of Fig. 3 placed on temporary
elevated supporting means according to an embodiment of the
present invention.

Fig. 8 is a plan view of Fig. 7 illustrating spacing
gaps between precast reinforced concrete panels according
to an embodiment of the present invention.

Fig. 9 is a plan view illustrating spacing gap
formworks of Fig. 4 installed to close spacing gaps between
precast reinforced concrete panels and between temporary
elevated supporting means according to an embodiment of the
Present invention.

Fig. 10 is a cross sectional side view illustrating
head cover reinforcing bars installed inside hollow cores
and covering around the top of supporting pile heads
according to an embodiment of the present invention.

Fig. 11 is a cross sectional side view illustrating

reinforcing bkars installed along spacing gaps, throughout



top surfaces of precast reinforced concrete panels, and over supporting
pil e heads according to an enbodi nent of the present invention. Fisd,, 14, s
a plan view of Fig. 11 illustrating reinforcing bars installed as a beam

| i ke al ong spacing gaps, as a plane |ike throughout top surfaces of
precast reinforced concrete panels, ag? as a cap |like over supporting

pi |l e heads according to an enbodi nent the present invention. Fig. 13 is
a cross sectional side viewillustrating access hole formng sets of Fig.

2 install edopveuriiangisngf pramef ALMFyies elvatast %&Wéi Ngndeans
according to an enbodi nent of the present invention. Fig. 14 is a cross

sectional ovds ¢upmoritigst pdtiendreadst sconmordirg Motan emoed ueabove

reinforcinﬁhbars but l.ower than top ends of access hole formng sets to
forman i h®§i PUSEEREr &SRS i ng to an enbodi ment of the present

i nvention. Fig. F%g I § 2 3Qr %Sialsa%cgiwloéiﬁﬁte%‘r’ijtel‘r’]"iillllxi’s%f%tfizgg raccess

hol es formed throdgh an in-situ concrete a €~ renov enovabl e

component srefngeeesachole <f Qi 138 s Ao AL Arviegbodaseny of the
present invention. Fig. 16 is a cross sectional side viewillustrating the

pi | es suppgared ekewvatd@dncondiat ¢ viaiphobttaitm saftferces hef reprevast of
t enporary eleﬁgted gypportin% means through the access hol es according to

an ermbodi nEREPSPIERE SPESERTS BRI 0f D 3F GCEAR0SLKD PESEri ption of the
LT, SIBSHERSA Y e Rl 0l WRLenRuh. acehion v
present invention.

Fig. 13 is a cross sectional side view illustrating
access hole forming sets of Fig. 2 installed over hanging
frame of temporary elevated supporting means according to
an embodiment of the present invention.

Fig. 14 is a cross sectional side view illustrating
wet concrete mixture poured above reinforcing bars but
lower than top ends of access hole forming sets to form an
in-situ concrete according to an embodiment of the present
invention.

Fig. 15 is a cross sectional side view illustrating
access holes formed through an in-situ concrete after the
removal of removable components of access hole forming sets
according to an embodiment of the present invention.

Fig. 16 is a cross sectional side view illustrating
the piles supported elevated concrete slab obtained after
the removal of temporary elevated supporting means through
the access holes according to an embodiment of the present

invention.



drawings. Fig. 1 illustrates supporting piles 1 which are chosen to be
supporting vertical menbers. These supporting piles are the aqpfgﬁgl®@oss
sectional shape reinforced concrete piles with inner dianeter ter
dianeter 3, driven vertically into the ground 4 and cut off or set at a

gi ven horizontal |evel above ground 5. Fig. 2 illustrates a tenporary

el evated supporting neans 6 with an abtess hole fornming set 7 to be used
with the supportlng pile 1. This tenporary eIevated supporting neans 6
conprises & 1\ g of ¢ | g i 4 phed tightly at a given
position ar ound the supportlng p|Ie 1, a reanabIe supporting bracket 9
fitting around tHef Qﬁﬁﬁﬁw?W?@P¥W¢%¢§.%ﬁdﬁ%@t@¥%566ﬁ {REePEABYalial be
supporting | l.ar a d a br cket . hangi ng_set. 10_hangi.n on.top of
supporting mﬁiaﬁneéip %h%if e bot T87 o °r%%%vaBF8%P§ﬁ§ OPting collar 8.
I'n addi tiomyKihgl also illustrated an access hole formng set 7 standing
on top of the bracket hangi ng set 10. The renovabl e supporting collar 8
conpri ses two samnig. annulBlustostse sesippat 1py ecesesntowharat brg to be an
annul ar cross sectional shape collar 8 by neans of bolts and nuts 11 with
an inner dichfEer 5% l%a)pﬁttﬁ@%@ew Yéret ieahenesberst heThaser SUPRABLANT3 of

t he supportl ile mnth riate w dt t hat |ncorporat|ng
with a frlcf't fparrl?bb aiz ‘gﬁ c%?%bl?lﬁaﬂe?aégﬁ FﬁﬁgF §SF]T ace of

the remvawcﬁlmrﬁﬂ& GRl t i Sh@ndiidife QL €5 2341 bacerofiihheta¥PBOrting
pile 1, this renpvabl'e supporting 27 OCT 2003 13 collar 8 can be installed

tlghtly ar gumdrerherestipipa Ingintd | £hd qncacdns sap@octtt bEfr empeabl etsapport

bracket 9 with
given horizontal level above ground 5.

Fig. 2 illustrates a temporary elevated supporting
means 6 with an access hole forming set 7 to be used with
the supporting pile 1. This temporary elevated supporting
means 6 comprises a removable supporting collar B8 installed
tightly at a given position arcund the supporting pile 1, a
removable supporting bracket 9 fitting around the
supporting pile 1 and sitting on the removable supporting
collar 8 and a bracket hanging set 10 hanging on top of
supporting pile 1 and holding the bottom of removable
supporting collar 8. 1In addition, Fig. 2 also illustrated
an access hole forming set 7 standing on top of the bracket
hanging set 10.

The removable supporting collar 8 comprises two semi-
annular cross sectional pieces incorporating to be an
annular cross sectional shape collar 8 by means of bolts
and nuts 11 with an inner diameter is approximately the
same as of the outer diameter 3 of the supporting pile 1
with an appropriate width such that, incorporating with a
friction rubber band 12 sandwiching in between inner
surface of the removable supporting collar 8 and the outer

surface of the supporting pile 1, this removable supporting



an appropriate safety factor. In addition, this renovable supporting
collar 8 includes four collar access holes 13 for the bracket hangi ng set
7 to be installed through them Referring to Fig. 2, the renovalfa T
supporting bracket 9 conprises two senm -annul ar cross sectional pQ%cg@3l4,
15 incorporating to be an annul ar cross section shape bracket 9 by neans
of bolts and nuts 16 with an inner dialketer 17 is slightly larger than the
outer diameter 3 of the supporting pile 1 to fit around the supporting pile
1 confortabllyarng fean beghirssdl Dad detgH B8l dhcandodher sugpatetiat 19 is

| arge enough to place on precast reinforced concrete panels 20
approprlat@uﬁe\mtﬂmdaQﬂnﬂﬁnpmmrtsUb@ox@mﬂgahbtesuQmoatobﬁéCkﬁ§ Sutwaich

t 22 t t f k th | h
Choul der gna,a?amqprfﬁefwf%"‘%@? $28erT20 Tor b8t hoeet PhBusFROHAR 1ene & op
of ~supporti sig tgul(});feacdci]ﬁfaf” g Of iuéé?s 1%81.1{{‘ ?oﬁgéir gk é@s' Roglluqgoncrete

26 around th e suppor I Ng pi eep t e supportlng pile

head firmggy m@ IeB AderniNgi €9NPL et ¥ 0bo Obe COASE LY B8l @BrctonsS theat.i on.
In addition, this renovabl e supporting bracket 9 includes four bracket

access hol es 27Hﬂﬁannﬁngvmwcmlghe2brah$eremangbhg sapp@@tang brratcilelted.

The bracket hanging set 10, il|lustrated in Fig gprlses a_hangi ng
frame 28 wutl‘? rlsr?asnd%% FRES S ARY ?6%?%%%@&8}"@ hRAGFRS B81't s >30.
The hangi ng d,ov o n d t he
supportlng p|| dlg%‘R#ﬁggf%ﬁrgé%%%%%b?¥8%%ng?gEggglF?ggs %&a% g%ted

into the f@uuowzmmnw 5o POs dfi@Mbest om aithhgn sHpper tiingeteld ar7 8
through the four collar access holes 13 2 7 OC T 2003 14 and the four
bracket acd@ss$lighisly7laxgehotidarhehe outer diameter 3 of the

supporting pile 1 to fit arcund the supporting pile 1
comfortably, with a higher shloulder 18 with an outer
diameter 19 is large enough to place on precast reinforced
concrete panels 20 appropriately, with a number of
supporting holes 21 arcund its outer perimeter 22 to
support spacing gap formworks, with a lower annular shape
shoulder 23 around its inner perimeter 24 for being set
lower than the top of supporting pile head 25 in order to
form a part of an in-situ concrete 26 around the head of
the supporting pile 1 to keep the supporting pile head
firmly in place after the completion of concrete slab
construction. In addition, this removable supporting
bracket 9 includes four bracket access holes 27 through
which the bracket hanging set 10 are installed.

The bracket hanging set 10, illustrated in Fig. 2,
comprises a hanging frame 28 with four hanging nuts 29 and
four removable hanging bolts 30. The hanging frame 28 is
placed over and covering around the top of the supporting
pile head 25. The four removable hanging bolts 30 are
bolted into the four hanging nuts 29, from bottom of the

supporting collar 8 through the four collar access holes 13



supporting bracket 9 in place and hang both renovable supporting collar 8
and renovabl e supporting bracket 9 on top of supporting pile 1 such that
all tenporary |oads which occur during the construction are to be
supported on top of supporting pile 1. The access hole form ngd7s&kl #3 al so
illustrated in Fig. 2, conprises four concrete access hole form ng sheath
pi pes 31 and a renovabl e set of four i%%erting bars 32 with four handle

bars 33. This access hole formng set 7 is installed on top of the bracket
hangi ng seengothe flicqur myaakes faogescomaria® dcd® Mot $%F ni ng sheath

pi pes 31 vertically around the end.of the ur r vabl e h ing bolts 30
and st andi FFPERTERES giﬁa ihgt i o5 %%%%q er n|K?1\(§::|1glgﬁ‘$em)vabl e
set of four| t.i r ' : ' egf gyr
concrete a€g§§§%ﬁ:&n§g %rl%lﬁsa &id;tméng#{{oae{@%% ti%le h%?é%ééhfgur hangi ng
nuts 29 w et ke fspporteimy ghille: hangidly diedd saBD todmpdueaby at&edshangi ng
set 10 and the four concrete access hole form ng sheath pipes 31_ with the
removabl e sdticdf dasmr idwseimy i am S UG tied are fankt eSBREPST 88d0PMt he
access hole forming set 7 are forned along the sane vertical line. If the
hei ght 35 &FF k& POXIGTE di’e %clcess hol e forming sheath pipes 31 is set

hi gher than tha.ton udaoe 34 Al@ihd sl L oS el p1@berhbea supon the
o}

renoval of the four renovabl e hanging t 30 and the renoval of the
renovabl e Faiy.of2 ,f aimpmisedd | Tghbaren Gt avi ddeéosirhdbadf erbang38hehobr
conpl ete access holes 36 are fornmed fromthe top surface 34 of _an in-situ
concrete 2Gipss t3He 3wl tomeNRYalle 3R IOE HEPWENUEST ©1RYpEBE Ei Ag Wolthar 8.

These Tour Lol el &ACGEss: e es A% are.lorged 10rphghifhesed ¥ kel 2183 15

' installed on top of the bracket hanging set 10 by fitting
the four concrete access hole forming sheath pipes 31
vertically around the end of the four removable hanging
bolts 30 and standing on the four hanging nuts 29 and then
inserting a removable set of four inserting bars 32 with
four handle bars 33 into the four concrete access hole
forming sheath pipes 31.

Notice that the four hanging nuts 29 with the four
removable hanging bolts 30 of the bracket hanging set 10
and the four concrete access hole forming sheath pipes 31
with the removable set of four inserting bars 32 with four
handle bars 33 of the access hole forming set 7 are formed
along the same vertical line. If the height 35 of the four
concrete access hole forming sheath pipes 31 is set higher
than the top surface 34 of an in-situ concrete 26, then
upon the removal of the four removable hanging bolt 30 and
the removal of the removable set of four inserting bars 32
with four handle bar 33, four complete access holes 36 are
formed from the top surface 34 of an in-situ concrete 26 to
the bottom surface 37 of the removable supporting collar 8.

These four complete access holes 26 are formed through the



four concrete access hole sheath pipes 31, the hanging frane 10 wth the
four hanging nuts 29 which are left 1inside an in-situ concrete 26, after
the renoval of the four hanging bolts 30, the four bracket ac ? _h,bes
27, and the four collar access hole 13. Thus, the renovabl e Zué@ﬁr@ang
bracket 9 can be | owered conveniently fromthe top surface 34 of the
in-situ concrete 26 through the four Lonplete access holes 36 after the
in-situ concrete 26 has gained enough strength. Fig. 2 also illustrates

the positiepgrotopeeedst adwidy Hicrd aenciietgipenet s, 20hel herding top of
the tenporary elevated supporting neans 6. The precast reinforced
concrete pémehe 20 wiitth tthee cigumffanpraerzuds 2arehptacedeohefhe hi gher

shoul der 18,in a manner that the w dth of ggacing ga%s 39 be% gn the two
adj acent pRBEASE aeilAf-¢rided VLTt Panet tHe SHBUEPRALi 3 Yg the sane

as of the_quter _di aneter of.th p [ | C of f
corners 38f8|uér P e gapoplr%:osi(iBrréa’t :ﬁ@é‘af&g%egﬁg%%gég %%?lél%gt %??28 ?j?'the

hi gher shoyhder hL8 fRfiurt e remvahtes s SpPOris ng Prasketh@, remoprbikde the
spaces for the head cover reinforcing bars to be placed inside. Fig.3 is a

per spect i veupipewtdihng fergurecast gl forbederedncervenpantly28rpactifqul ar

in shape with the cut off corners 38,bei€8 used in th%s e ogbnegt. By the
present i HPENEYVEHE AN S L s st eFn v Hed- €PRRERRS r 8P nF FBPEB Ps™8T" are

enbeded i nsj de-th re ' e c e: pa 2 t t
ends prolr%lg 15?%%%%‘%%%%1%%1@%?gfhgkfgg E%%p%gi?gkgigggeggfggbgfﬂﬁﬁg "

precast reigafiolecee edttreadre] 20 as the protruding L-shape reinforcing
bars 53,53 by a length of approximately the sane as of the w dth of
spaci ng gaps 39 Féfg-Fiy.alsr slbssaretes| yhehposahiors 6f PTr2C®SET 2033

reinforced concrete panels 20 placed on top of the
temporary elevated supporting means €. The precast
reinforced concrete panels 20 with the cut off corners 38
are placed on the higher shoulder 18,in a manner that the
width of spacing gaps 39 between the two adjacent precast
reinforced concrete panels 20 is substantially the same as
of the outer diameter 3 of the supporting pile 1, and the
cut off corners 38 are limited approximately at the inner
perimeter 40 of the higher shoulder 18 of the removable
supporting bracket 9, to provide the spaces for the head
cover reinforcing bars to be placed inside.

Fig.3 is a perspective view of the precast reinforced
concrete panel 20 rectangular in shape with the cut off
corners 38 being used in this embodiment. By the present
invention, the cross over wided-U-shape reinforcing bars 51
are embeded inside the precast reinforced concrete panel 20
and let their two ends protrude horizontally out of the two
opposite sides 52,52 of the precast reinforced concrete
panel 20 as the protruding L-shape reinforcing bars 53,53
by a length of approximately the same as of the width of

spacing gaps 39 of Fig.2 or substantially the same as of



16 the outer. dianeter 3 of the supporting pile 1 of Fig.1. After the
installation of the precast reinforced concrete panels 20 on the renovabl e
supporting brackets 9 with the wdth of the spacing gaps 39, t .

over | appi ng protruding L-shape reinforcing bars 53, 53 of two %P%éw
precast reinforced concrete panels 20, form spaci ng gap U shape

reinforcing bars in between the spaci rﬂgf gaps. The beam I|ike reinforcing
bars will later be installed conveniently wthin the spacing gap U shape

reinforcingpbapge el 59 REthe PIESeNe IAWRM I Qg tdie1d NVest ediy); shape
reinforcing bars 54 in Fig. 3 are enbeded i nside the precast Teinforced

concrete pafickr2@ handrsetaltlkeiion off ends praydese werin et dgd abonereébe upper
surface 55 of the precast reinforced concrete panel 20 as the protruding

i nver t ed- UPagikadFe 2Peioff ¢HE Fenisarad 156 HPROPrisubteranirls hdi yheh The

pl ane-1ike and.th p-1ike .reinforci ars will . later b |.a

conveni ent Iw.ﬁ%g\}/’e!p%t %Z‘eprs@[m%@a\ﬁﬁ/&rﬁg'e A3 et 2Rk ﬁ%fﬁﬁugggg 56. In
addi tion, E'-%-h%ﬁe' LS HTRLRS B Py Y9I o ANGROT LY Q@éﬁt%&@cab‘ﬁs S7
anchored into the precast reéinforced concrete panel” 20 on the bottom si des
at the - gi veinfesiceidornmeatd arsdlde G o fad iy pyacalt shapenf or ced

concrete panel 20. The spacing gap formmrks wll later be installed
conveni ent F§ifd oFlfe nghdladrse d Thdres- wein - Hutsea7ing gaP®se The BpaRi ng gap

bet ween t he .precast . rei.nforced concret anel s. 20 e . N ter

perineters eofeﬁgoFgﬂ%ﬁ?%rw&nﬁeﬁs&foro&%i JQIES_ZFQI{;?%54&%§$§§E§'F§F22 a set

of spaci ng ,aap ifrO RO dE R8I géﬁ&ﬂ-éﬂhﬁ@hﬁﬁi@%f@tbafaset of spacing
racket side

gap formwrk 60 conprises two pieces of fitting formworks
61,61 with a nadiser kof thea threpdrar si9énoimn pitdoe diverted-U-shape

' reinforcing bars 54 in Fig. 3 are embeded inside the
precast reinforced concrete panel 20 and let their top ends
arise vertically above the upper surface 55 of the precast
reinforced concrete panel 20 as the protruding inverted-U-
shape reinforcing bars 56 by a predetermined height. The
plane-like and the cap-like reinforcing bars will later be
placed conveniently over the protruding inverted-U-shape
reinforcing bars 56.

In addition, Fig.3 illustrates eight formwork
anchored bars with nuts 57 anchored intoc the precast
reinforced concrete panel 20 on the bottom sides at the
given positions near the sides 52, 52 of the precast
reinforced concrete panel 20. The spacing gap formworks
will later be installed conveniently to the anchored bars
with nuts 57, to close the spacing gap between the precast
reinforced concrete panels 20 and between the ocuter
perimeters 22 of the removable brackets 9 of Fig.2.

Fig.4 illustrates a set of spacing gap formwork being
used in this embodiment. A set of spacing gap formwork 60
comprises two pieces of bracket side fitting formworks

61,61’ with a number of fitting bars 66, one piece of



2 7 OCT 233 17 central area closing formmork 62, and two pi eces of
supporting pipes 63 each with two adjustable plates 64 and two bolts 65.
Each one of the two bracket side fitting formworks 61,61 inchoges @
formwrk 61 with a nunber of fitting bars 66, for fitting into the
supporting holes 21 at the outer perineter 22 of the renovabl e supporting
bracket 9 and an integrated plate 61' ¥br attaching along bottom sides of
the precast reinforced concrete panels 20 and bei ng supported underneath
by the centealt rarleardosiIngs idorinwmkoB2. 6 Theanént wal pageascPdsi ng f or mwor k

62 has the width |ess than the distance between two ggpoiite fgrnmork
anchored b&USPAMHNSUIEITER of2 tSRFAN HeRnEwpr 2EassTaPLPnPOREEE &6néFtt e

panels 20 Ryt s enauoh Lo ousil ape WINADC, baLiom sides cel the or ecas

rei nforced SO0 has't engt ong enough to

overlap and 4@, SupPo dhe potiom sigdesoshwbir. 61 Woitnt eghamddrt bifn
plates 61' of the two bracket side fitting formwrks 61,61 . Each one of

the two sugpadimg Hpess®3 has fhecitenghbol bhg enppghttogshppest 2the
central area closing formwrk 62 on bottom sides of the two adjacent
precast r éitnftave eV qRin e e §BF i AigP t hel8 paeTRY28ap FHPBRYH 1P s

adj ust abl e.pl at.es 64. ch one_of_ the.adi apl e t :

supporting h%la}fé(ebts %a%nE% ?Iﬁr%%%?gﬁ%‘f%df%%gf%e%ol ?5?6(51?%%%&19%0}3{1%3% nto
the formorfo@anghagibdbass WD prbcddr whighoanehlotetcirate phaelsecast

rei nforced concrete panel 20 on the bottom sides at the given position
near the siated b&ifdsufperted eufestabtk byaths 6ansrelnsrals €19$dma hat
they can be adjusted to bolt the two bolts 65 into the formwrk anchored
bars with mARMESE6% he precast

The central area closing formwork 62 has the width
less than the distance between two opposite formwork
anchored bars with nuts 57 of two adjacent precast
reinforced concrete panels 20 but wide enough to overlap
with the bottom sides of the precast reinforced concrete
panels 20, and also has the length long enough to overlap
and to support the bottom sides of the. two integrated thin
plates 61’ of the two .bracket side fitting formworks
61,61’. Each one of the two supporting pipes 63 has the
length long encugh to suppoft the central area closing
formwork 62 on bottom sides of the two adjacent precast
reinforced panels 20 forming the spacing gap through its
adjustable plates 64. Each one of the adjustable plates 64
of the supporting pipe 63 has a through hole for the boit
65 to be bolted into the formwork anchored bar with nut 57
which anchored intc the precast reinforced concrete panel
20 on the bottom sides at the given position near the sides
52,52. The two adjustable plates 64 are movable such that
they can be adjusted to bolt the two bolts 65 into the
formwork anchored bars with nuts 57 of the precast

reinforced concrete 20 conveniently.



rei nforced concrete 20 conveniently. 2 7 OCT 2003 18 The installation
procedure of the spacing gap formmork 60 conprises the step of installing
first the bracket side fitting formmrks 61,611, and then the step of
installing the central area closing formmrk 62 with the two ends??&ppmjt
underneath the two integrated plates 6} of the bracket side fitting
formvorks. 61,611 sinultaneously with § he step of installing the two
supporting pipes 63 wunderneath the central area closing formwrk 62 by
bolting the twilislirsesllatbonpranefioredobatbewspAchngscBp Gbriwerk
precast reinforced concrete panel s_20. 5to 16 il | ustrate typical

Fi g. Fi
steps for t eC?ﬂﬁﬁﬂﬁ?ﬁt?%ﬁ ?Boﬂfo$n%?%8éﬁﬁﬂ Fé%%FoFE@db€6ﬁ5F§tél§Pab
usi ng precasity ¢ Sinf AL LRELFPDCE BT LY panﬂ‘;ét ﬁfégnt @HBOE@E?SHSEUEHQEB'ZLE?&%

brackets, accordimg to an enbodi ment © present nfion;

i |l ustrat exHehecaragiai dge $t €PoOind heor®wBsk! U8t W@Bh thet Blvs Ehawre, the
supporting piles | with the inner dianeter 2 and the outer dianeter 3 are
shown to FalRR9NeriremeoWn it otvheigregndtad phetgsvén’ pdsichieons

71,72,73, and are cut.at_the given pile cut off leyel 5 above the ground.
The instal%&ﬁ 1N%ﬁ§ﬁhﬁ%§T%#%tféF£§%55%r§?n@lpiFé@ultﬁgePﬁélgaWétg% of a
conventionalhe RIQEEdE € n &l 0y Bl ] rates yﬁg cond the
constructioné I'n thisq??gur%?l%ieeﬁéh%%ga?ﬁ ?gggﬁgdpgé%%og i ng neans 6
provi ded byiratemmdeoch e ©ént hel piesendlo8vegt E6Pmwask sbown bbBlkigg2, are
shown to be installed around the top of the supporting piles 1, in a
manner t hattBh&EeRI et §helntepchardnekorad odparnewi honabbe53upfoithieng

bracket s gﬂf%cast reinforced concrete panels 20.

Fig.5 to Fig.16 illustrate typical steps for the
construction method of elevéted reinforced concrete slab
using precast reinforced concrete panels and temporary
supporting brackets, according to an embodiment of the
pPresent invention; |

Fig.5 illustrates the beginning step of the
construction. In this figure, the supporting piles 1 with
the inner diameter 2 and the outer diameter 3 are shown to
be driven deep down into the ground at the given positions
71,72,73, and are cut at the given pile cut off level 5
above the ground. The installation procedure for the
supporting piles 1 is the same as of a conventional
procedure.

Fig.6 illustrates the second step of the construction.
In this figure, the temporary elevated supporting means 6
provided by an embodiment of the present invention, as
shown in Fig.2, are shown to be installed around the top of
the supporting piles 1, in a manner that the level of the
top surface 74 of the removable supporting brackets 9 is
substantially the same as the pile cut off level S. The

installation procedure for the temporary elevated



substantially the same as the pile cut off level 5. The installation
procedure for the tenporary elevated 2 7 OCT 2003 19 supporting. neans 6
begins with the installation of the renovable supporting collars 8
followed by the installation of the renopvable supporting bracke@t’s0

then the installation of the bracket hanging set 10. Fig.7 and Fig.8
illustrate the third step of the construction. In this figure, the precast
reinforced concrete panels 20 provided by an enbodi nent of the present

i nventi on, sappshowngi mefing. ¥, ragenshevimht ¢ hse linsstaal lagdion of Reheop surface

74 of the renovabl e supporting brackets 9, in a nner. that t w dth 39
of the spaBfRGVERPE SRPPREtAEEh Cold atfo Sadicddéme bt ddte rle‘?%"f%f%%amn

concrete papelg. 20,15 3ubstanti gl d he SATE AS, ofnd N gptege i ameter 3 of

t he supporting piles and corners 38 are mted
appr oxi mat ¢h¥rat 168 cnNRET PR iHFRlees Harfirdd esedigher shoul der 18 of the

renovabl e supporting brackets 9 as explained in the description of Fig.?2.
Noti ce that aft@dgtﬁeah@ﬂﬂﬂgé&iﬂﬂiuanmaqﬁwﬁhauﬁhxrdLﬁt%ma®£ %eenforcing
bars 53,53 of two adj acent_ precast_, rei nforced concrete Eggels 30 form

spaci ng gapCBSERYEFE Lofei nfidy GG FHRITEL iTRHRVRAT T HeS $PHERT NG gaps 82 of
two adjac i.nf or CONgr. RANE! ]gﬁﬁ{ L ned ¢ N f be t
descriptio%g%FEEF%.%?géﬁg.%ﬁfﬁﬁﬁg??ate§§?%§13%%5| f%?%urth ste%rgfe?he
constructi @Avehn ibhi,s afd @Hown tite FRRAG NG A EHewmos Kise 60nspab¥iedednby an
enbodi mrent of the present invention, as shown in Fig.4, are shown to be

i nstal | ed shengopheusifteare Herdfmsther RGP ke oipPRrPet SigelratkeRE Bott om

surfaces of | Lhe BLePthd S HOG C YW & & RaNglS 20y §Qp6! 838 the
between the two adjacent precast reinforced concrete panels
20 is substantially the same as of the outer diameter 3 of
the supporting piles 1, and the cut off corners 38 are
limited approximately at the inner perimeters 40 of the
higher shoulder 18 of the removable supporting brackets 9
as explained in the description of Fig.2.

Notice that after the installation, two protruding
L-shape reinforcing bars 53,53 of two adjacent precast
reinforced concrete panels 20 form spacing gap U-shape
reinforcing bars 81 in between the spacing gaps 82 of two
adjacent reinforced concrete panels 20 as explained in the
description of Fig.3.

Fig.9 illustrates the possible fourth step of the
construction. In this figure, the spacing gap formworks 60
provided by an embodiment of the present invention, as
shown in Fig.4, are shown to be installed along the outer
perimeter 22 and along the sides at the bottom surfaces of
the precast reinforced concrete panels 20, to close the
spacing gaps 82 between two adjacent precast reinforced
concrete panels 20 and between the outer perimeters 22 of

two adjacent removable supporting brackets 9. The



spaci ng gaps 82 between two adj acent precast reinforced concrete panels 20
and between the outer perineters 22 of two adjacent renovabl e supporting
brackets 9. The 2 7 0C12003 20 installation procedure of the spigi% Zﬂﬁp
formwrks 60 has been explained in detail in the description o @ig. /
Notice that the installation of the Sﬁgfing gap formwrks 60 can be

performed at any convenient step of t construction, after the
installation of the precast reinforced concrete panels, before the step of
pouring. ¢gRekele tiod Wrciide JRitHorspNgirsd ramd Uesnwedritdies 0 Cloner et e
slab. Fig.10 illustrates the possible fifth step of the construction. In
this figurbeerhexpdad ool dm rdsitifior cimg: hdaiess @B BiF v ded DL ah- enbodi nment

of the present invention, .are own, to be installed inside.holl ow cores 87
and cover PRG Gre{tf‘tt tfg’ec o R 'alte‘-%af%iﬁ Ghe FRITINA F°B EWeE Fs

attached at .t | J ' S t B9 of each one of
t he head ctg\(/)e:&%rng?% %’Bclf}ﬁdélt%% sgé]gaé?}ypﬁél}g\é%ﬁ |?1tsi%%étt9h%lf ﬁ%l | ow core, to

limt the geaRitirtict n CHRTet e HE Xdnkes1 nst den tde tiod | precase 87 of the
supporting pile 1 at the bottomof the cylindrical structure 89 of the
head cover redinfloragchgdngret® gatebnd M i1 the ustertef tFeUposSi bl e sixth

step of the construction. In this figure, the beamlike_ rei rcing bars
91, the pl &&9GUE M HFOrTi MY ?sf%é%éﬁﬁfl?%es%ﬁﬁF?$?%sr%?n?%gcing bar s

93 provide@ggkfgké?ggggnent of the present invention, are shown to be
install ed along the spacing gaps 82 between the precast reinforced
concrete panel ¥i20,10 hi dugdorit e ehevabediplantifimd snephefatba over the

top of supporting pile heads 25, respectively. . .
construction. 1In this figure, thé head cover reinforcing
bars 86 provided by an embodiment of the present invention,
are shown to be installed inside hollow cores 87 and
covering around the top of pile heads 1. A circular plate
88 is attached at the bottom part of the cylindrical
structure 89 of each one of the head cover reinforcing bars
86, plugged inside the hollow core, to limit the quantity
of concrete mixture inside the hollow core 87 of the
supporting pile 1 at the bottom of the cylindrical
structure 89 of the head cover reinforcing bar.

Fig.1l and Fig.12 illustrate the possible sixth step
of the construction. 1In this figure, the beam like
reinforcing bars 91, the plane like reinforcing bars 92 and
the cap like reinforcing bars 93 provided by an embodiment
of the present invention, are shown to be installed along
the spacing gaps 82 between the precast reinforced concrete
panels 20, throughout an elevated plane and cn the area
over the top of supporting pile heads 25, respectively.

The beam like reinforcing bars 91 are placed within the
spacing gap U-shape reinforcing bars 81 and cross over the
top of supporting pile heads 25. The plane like reinforcing

bars 92 are placed over the protruding inverted-U-shape



The beam like reinforcing bars 91 are placed within the spacing gap
U-shape reinforcing bars 81 and cross over the top of supporting pile
heads 25. The plane like reinforcing bars 92 are placed over ﬁgz
protruding inverted-Ushape 2 7 O C T 2003 21 reinforcing bars? 6806i08he
precast reinforced concrete panels 20. In addition, the cap |like
reinforcing bars 93 are placed by ad@ﬂng nore reinforcing bars to the
plane |ike reinforcing bars 92 on the area over the top of supporting

pile headsr@?nE@r@ﬂﬁgr%a&@eskr%@SE%@”ﬁﬂbdﬁsﬁﬂﬂe1dﬂﬁ¥bédﬁﬁéhéhetéOp of
supporting pile head™25. Fig.13 illustrates the possible seventh step of

the constpaateien20ln ﬂhlsdﬁuguba, tthe acye sisi Heolxee froron aigng elpars79are
shown to be installed on tgggpf t he bracket hanging set 10 of_the

t enpor ary éFévE@éGe§u5ﬁbﬁ@ %ﬂ&%ﬁ? FeIHOTG NG MA% itdh FREnBYBTBy fitting
the f te. heat | d
e four Qn%%gr]gégl %?-’%Sin@a% ?Zm ng sheaart%agl an% S\%hge%%cgk y aroun

the end of remo nglng ndi on the four

hangi ng nutgp %%refmrgh?t;rea%_%tdshaz@gltrw Shiudd e theand eePPLAGY ofl avat ed
supporting neans then inserting a renovable set of four inserting

bars 32 w flbaflsucntandlhe thar 33 uprdartiey fouke dored el - access hol e
formng sheath pipes 31, as explained in the descri t|on for the,access

hol e forning sefi?-il3 H%}%Ftrﬁﬁﬁﬁrﬁﬁ%ﬂ??ﬁ?%ﬁﬂ%fs? thEEER ﬂ E%or mi ng
set 7 can F:% 3.5, g rforrrejﬁ,l yﬁecﬁ%é]eer\l.l’?@taéé solfxofé’”%frhﬂﬁhb()@e%fter
i-on “of eva or

t he instal ary el evated supporting feans 6,

before the %&%pswbwﬂﬂﬂdlHk<EHEHéﬂrédﬂdﬁLﬁ@pO@ftbﬁerBra&EéC|hgngahguctures
of the concrete slab. Fig. 14 illustrates the possible sixth step of the

constructi eet N9 ofi $He diampondry corrvated n$ WPReEt BRg gfeans 6.  The

installation is made by fitting the four concrete access
hole forming sheath pipes 31 vertically around the end of
the four removable hanging bolts 30 and standing on the
four hanging nuts 29 of the bracket hanging set 10 of the
temporary elevated supporting means 6 and then inserting a
removable set of four inserting bars 32 with four handle
bars 33 into the four concrete access hole forming sheath
pipes 31, as explained in the description for the access
hole forming set 7 in Fig.2. The installation of the
access hole forming set 7 can be alsoc performed at any
convenient step of construction after the installation of
the elevated temporary elevated supporting means €, before
the step of pouring concrete mixture on the reinforcing
structures of the concrete slab.

Fig. 14 illustrates the possible sixth step of the
construction. In this figure, the concrete mixture of an
in-situ concrete 101 is shown to be poured on the
reinforcing structures 102 of the concrete slab. The top
level 103 of the concrete mixture of an in-situ concrete
101 is kept at a predetermined level which is lower than

the top ends 104 of the concrete access hole forming sheath



In-situ concrete 101 is shown to be poured on the reinforcing structures
102 of the concrete slab. The top Ilevel 103 of the concrete m xture of an
in-situ concrete 101 is kept at a predetermned | evel which ia Hﬁﬁ?@w@han
the top ends 104 of the concrete access hole form ng sheath 2 [ 003
22 pipes 31, in order that the access Jiole through an in-situ concrete 101
can be obtained after the renoval of t renovabl e set of four inserting
bars 32 with four handle bars 33 and al so the renpval of the renovable
hangi ng be@littes3G1 Fiih kS ddt udiz@at ese thecposshdle skveayh shepnebithe
construction. In this figure, the renovable set of four inserting bars 32
with four KesdretfarkdBFamdal ot 2ired rehptabiee naaprvalbeft 5080 of Fig. 14

h b d f_thei | h I 106 f
The top SUFPESH0F 1ot HEL | TG (1 COROY Sl o4 13 TAER BREoNReRtFace 108

of the rempuahl & Sunperding €0l Andval fof f OF Rl AbRGvadile haueihgg of the

renovabl e supporting brackets 6 can be perfornmed conveniently fromthe top
surface 10bddftd B in-situ concrete through the access hole 106. Fig. 16
illustrates the conplete elevated reinforced _concrete slab supported by
the supporting pgiiiesla. ikbeskratss peaonapsibeonporents FREPuBLnghehe

temporary el evaled. . supporting, reaps haye been, Lenpygd. gLl BEOLUding

concrete € Shea pi pes ve beeén renove an al

access hol g, ame dipaha 8& oyt ofi vh t ho@P RRRADEIbate 38BLAAI al soTheepr ecast
rei nforced concrete panels 20 becone nost of the bottomparts of the

concrete slramestahict baEsginghecbuppdd t oHgF pd |t &4 hentdsskswar eokbpgt in pl ace
firmy by removed out of their places, and the access holes 106 from
the top surface 107 of the in-situ concrete 101 to the
bottom surface 108 of the removable supporting collar 8 are
formulated. The lowering of the removable supporting
brackets 6 can be performed conveniently from the top
surface 107 of the in-situ concrete through the access hole
106.

Fig. 16 illustrates the complete elevated reinforced
concrete slab supported by the supporting piles 1. After
all removable components including the temporary elevated
supporting means have been remcved, all protruding concrete
access hole sheath pipes have been removed or cut off and
all access holes have been grouted with an appropriate
material. The precast reinforced concrete panels 20 become
most of the bottom parts of the concrete slab structures.
The supporting pile heads 25 are kept in place firmly by
the bottom part 26 of the in-situ concrete 101.

According to the description of the preferred
embodiment explained above, it is evidently clear that the
construction of permanent structures of the elevated

reinforced concrete slab on the supporting vertical members

at the construction site can be performed ccmpletely above



the bottompart 26 of the in-situ concrete 101. According to the
description of the preferred enbodi nent expl ai ned above, it is evidently
clear that the construction of permanent structures of the eley§t
reinforced concrete slab on the supporting vertical nenbers at “t'h 200
construction site can be performed conpletely above 2 7 0 ¢ r 2003 23
ground or above |ower floor w thout agﬁ use of shoring nenbers, as the
first aspect of the present invention. The utilization of the tenporary

el evated sgppahti Bg aMRARS 1WuWdl FCCRSS A UOIdA LSetSs $herPrgcast
rei nforced™ concrete panels and the spacing gap formwrks, which are

provi ded bwemberpgr, esentt henvfemstorsadtow ime drddent comsdénucénon works to

be perforned conveniently and al so i ndependently fromthe ground conditions
or the lower fl38f UscAdizAtaRe 1fs Hhes HSTRNE ChtFRE$SnS WP PHEL WHi ch i s
and_al so ess

Chan oy CORTER Pae SRRt aE 8 LIt e BFOTRE" pf esareced °

t han any conventi asp

i nvention. chAcaddit i@he N rGesHd Rid0% lgfa*‘p?_ﬂ&ﬁﬁv%f}@g, whPedi geat has

denonstrated clearly that after the™ installation of the supporting pil es,
al | const r pebivadecwbyk & hee lpatessebrito dtrhesrperarenentl st runstuireS ohet he el evat ed
reinforced concrete slab including the |owering of the ¢tenporary el evated

suppor t i ngCRBERE VAT OF MAREP (16 R REFHITERE D ROBBBVEE T bUntRdr 24BBve | ower
e T o A0S L0 s i gp S g pecpigeen

I nvention ectrve, and econom ¢ exanp
constructi epndfitaengl eeaiad g aeimfai< atheanei@l fon Shatbth®Yeghacheiy soft

t oppi ng surface area which has its border adjacent to a hard topping

surface ar €aeawhar §egs to be easier, faster, better quality and also
less expensive than any conventional method, as the second
aspect of the present invention.

In addition, the description of the preferred
embodiment has demonstrated clearly that after the
installation of the supporting piles, all construction
works related to the permanent structures of the elevated
reinforced concrete slab including the lowering of the
temporary elevated supporting means are allowed to be
carried out above ground or above lower flooxr. This makes
it possible for the construction method of the present
invention to be effective, efficient and economical, for
example the construction of an elevated reinforced concrete
slab over a very soft topping surface area which has its
border adjacent to a hard topping surface area, where as
the conventional method cannot be applied effectively,
efficiently and ecomically.

Many different embodiment of the present invention may
be constructed without departing from the spirit and scope
of the present invention. It should be understood that the
present invention is not limited to the specific

embediments described in this specification. To the



t he conventional nethod cannot be applied effectively, efficiently and
ecomcally. Many different enbodi nent of the present invention may be
- constructed w thout departing fromthe spirit and scope of the.m?géﬁﬁmm
invention. It should be understood that the present invention is not
limted to the specific enbodi nents described in this specification. To the
2 7 OCT 1003 24 contrary, the present vention is intended to cover
various nodifications and equi val ent arrangenents included wthin the
spirit and sope.of the chaldm. e dnldowi 1 i el didms abs tovbe accor ded
t he broadest T ntérpretation, so as to enconpass all such nodifications and
equi val ent vasti et oS fard il 008 . e @bl VaTert Dunoefdemasts lindluded
construction nethod for an elevated reinforced concrete slab including the
steps of wnshdnl it sEIport iang \erepe 2f nElber k2 s t heThgr HahdCHENBover

fl , installi t I ti .the head f
ai d SuppofiPigSverts B HRrmradcd ShY It qTey JresaarerarAPGrcas
concrete panel ahocilald GPOTAIN, Ghoy Sl £EL SUPROT LA A0 8B E08 1 ¥AEN { he

pr edet er mi ned spacing-gaps, installing spacing gap formmwrks to close the

spaci ng gags rhettweens said fletporaty. el evated supporting neans and bet ween
sai d precast reinforced concrete panels, directly at the outer perineters
of said tenporary el evated supporting neans and at the bottom



surfaces of said precast reinforced concrete panels, as well as installing
side formwrks directly at the open sides of said precast rmlﬁgyg@ﬁ 0]
concrete panels, laying out concrete r2fnforcing bars around the eaés
sai d supporting vertical nenbers, along said predeterm ned spacing gaps
bet ween said precast reinforced concrete panels, throughout the -upper
surface surrounded by said side formmorks, and on the areas above the
heads of said_supporting vertical nenbers, pouring concrete over said
concrete rei 88d8Shg bars to formreinforced concrete slab, and renoving

all renovabl e conponent Locl uding sali t orary. el evated supporting
means, after saigB'reghispggausgﬁE?epﬁkngbgagsaEugéavﬁﬁegttained adequat e
strength; chaeaaferceadcofickBee sakH $HPROAIALHILMBET kkepgs genbers are
installed permanently at the corner positionS of said precast 26 2 7 OCT

203 rei nforced coABFERélpageFsprpachingaverhbcalljmembhersconnths of said

precast rein ner nels can be placed on said tenporary
el evat ed sup%gégﬁggggegﬁgggwﬁiﬁogaid pr edet er mi ned spaci ng gaps, and said

precast reinforcednsoatlehg ﬁgmgbﬁafﬁcél@ﬁgtémC&ﬁ#@%f@iﬁﬁfﬁeéﬂgh t hat
i ncorporating with said concrete reinforcing bars salid precast reinforced

concret e pangFSuednthe hepfif,ed saigasupportieg meechical rmemverspf said

el evated reinforc e nd ai d permanent structure of said

el evat ed reinforcg sgggﬁéﬁét%féegﬁtgﬁ%i?féﬁﬁﬁ rCHTTIRRARIRAMy onto

said supporsaig vemporarynebbessed $REPGr i dndys aoER | oRal
predetermined spacing gaps,

of

installing spacing gap formworks to close the
spacing gaps between said temporary elevated supporting
means and between said precast reinforced concrete
panels, directly at the outer perimeters of said
temporary elevated supporting means and at the bottom
surfaces of said precast reinforced concrete panels, as
well as installing side formworks directly at the open
sides of said precast reinforced concrete panels,

laying out concrete reinforcing bars around the
heads of said supporting vertical members, along said
predetermined spacing gaps between said precast
reinforced concrete panels, throughout the upper surface
surrounded by said, side fofmworks, and on the areas
above the heads of said supporting vertical members,

pouring concrete ovef said concrete reinforcing
bars to form reinforced concrete slab, and

removing all removable components, including said
temporary elevated supporting means, after said
reinforced concrete slab has cured or attained adequate
strength;

characterized in that

said supperting vertical .members are installed

permanently at the corner positions of said precast



supporting beans, after the renoval of said tenporary elevated supporting
nmeans. 2. A construction nmethod for an elevated reinforced concreZzéﬁlaB
according to claim11 including furtheﬁgthe step of installing acc ﬂdl@

formng sets on said tenporary elevatéd supporting neans to form access
hol es through said reinforced concrete slab; characterized in that said
access hole formng sets incorporating with said tenporary el evated
supporting means can form access holes fromthe top surface of said

rei nforced cos¢ngbecesl @bnb@eﬂ:be?léﬂfetl%ms%%f 200% ¢heSaiddcmrorary el evated
supporting neans, and |owering of said tenporary el evatéd supporting neans
during the rBRBVEFSpPECESE dc RR S SerRdnFed coghrpaizate yaedm e t op

surface of said l.afor.ced. : Go | ab.through sai d _access holes. 3. A
constructionsﬁe Eggghoéﬁaﬁaéﬁegéﬁgégaigi%ﬂgﬁ@gﬁ%%&HEng %2 or ding to
claim2 whereinh eatd predetecszaiidegupparctingg gupist,i ealg nenbers is a 27 2 7

OCT 2003 supporting pile with an annular cross sectional shape being
driven vertical | ySRABoPERE2§EOLRANARACEE AGRETELoPRNGAShANIFIUSEL at a

gi ven hOfi295&8£rhegﬁ§ BQ?!esbgﬁ tﬂ%@ugﬂgpéao?g%qﬁngﬁghi%%i%FthOd for an

el evated reinforce oncrete slabaccor crai whierein each one

of said tenpocacyetkevetiadosuppor bang wedds priereistdes ia foemedabl e

supporting C8££32e¥%t2aﬁg gaga%c gsgtilized as parts of permanent
structure of said elevated reinforced concrete slab, and
said permanent structure of said elevated reinforced
concrete slab can transfer all loads directly onte sald
supporting vertical members without using any additional
supporting beams, after the removal of sald temporary
elevated supporting means.

2. A construction method for an elevated
reinforced concrete slab according to c¢laim 1 including
further the step of

installing access hole forming sets on said
temporary elevated supporting means to form access holes
through said reinforced concrete slab;

characterized in that

said access hole forming sets incorpecrating with
said temporary elevated supporting means can form access
holes from the top surface ¢of said reinforced concrete
slab to the bottom surfaces of said temporary elevated
supporting means, and

lowering of séid temporary elevated supporting
means during the removal process can be performed
conveniently from the top surface of said reinforced
concrete slab through said access holes.

3. A construction method for an elevated
reinforced concrete =lab according to claim 2 wherein

each one of said supportihg vertical members i1s a



holes installed at a given position around the head of said supporting
.pile, a renovabl e supporting bracket wth bracket access holes fiQWqu L)
around the head of said supporting piley; and sitting on top of said" v
renovabl e supporting collar, and a bracket hangi ng set- hangi ng on top of
said supporting pile and hol ding said renovabl e supporting collar and
sai d renovabl e supporting bracket through said collar access holes and
sai d bracket access holes. 5. A construction nmethod for an el evated

reinforced CRRERIR iH@kDiAGC WHMNAT QriohdiaP 4 0hey QidttSHrh Y el e
supporting collar conprises of two sem -annular cross sectional pieces
i ncor por ati nipetiag lokr inenamenitarcadrlys d ndec thhen gir ostmeh @ nsb Hedm tyCuteans  of

bol t d nuts with.a.number of coll, holes,, wi-th an i
di ameter of SBsEEHAY Hife Narfe HY B DO S AR of ai ¢

supporting pigrumnd With an appropriate w dth such that, i ncor porating
with said friction rubber band sandw ching in between the inner surface
of sai d renovabl e supporcaingg rusitisn aedhode foguedy e@vBE&S of said

supporting pile,: .G or_t] I : ' tightly
around said Zg%fnﬁé%eﬁe%wgt&p%ﬁ%%ngaéﬁgggg g?pf)%ﬁﬁgaa: ﬁ%réoi\?gbl e
supporting breadetonsd (I &3 iappeapdaing sdfetat dh@umppoftingy awresis uction

met hod for an elevated reinforced concrete slab according to claimb5
wherein sai d iEHdEEA e supporting bracket conprises of two seni- annul ar

cross sectional pieGes JAGAPYAIIE ity ¥ 130r WAV UorWASHARAY onal

shape bracket by nmeans o
holes installed at a given position around the head of

said supporting pile,

a removable suppdrting bracket with bracket access
holes fitting around the head of said supporting pile
and sitting on top of said removable supporting collar,
and

a bracket hanging set hanging on top of said
supporting pile and holding said removable supporting
collar and said removable supporting bracket through
said collar access holes and said bracket access holes.

5. A construction method for an elevated
reinforced concrete slab according to claim 4
wherein said removable supporting collar comprises of
two semi-annular cross sectional pieces incorporating tﬁ
be an annular cross sectional shape collar by means of
bolts and nuts with a number of collar access holes,
with an inner diameter of substantizlly the same as of.
the outer diameter of said supporting pile, and with an
appropriate width such that, incorporating with said
friction rubber band sandwiching in between the inner
surface of said removable supporting collar and the
outer surface of said supporting pile, said removable

supportin§ ccllar can be installed tightly around said



and nuts with a nunber of bracket access holes corresponding to a nunber
of collar access holes and wth an inner dianeter is slightly |arger 53 n
the outer dianeter of said supportingogile to fit around said sdggQF i&@
pile confortably, with'an outer diameter is |arge enough for said precast
reinforced concrete panels to be placed on appropriately, with a nunber of
supporting holes around its outer perineter to support said spacing gap
formwrks, with a | ower annul ar shape shoulder around its inner perineter

where sai d bsapketrtiagceidehabesugperrosatied rerdvia® llee sSipdrawaig t han the
top of said Eugpgrting gile in order to forma part of said reinforced
concrete sl aBT8FEGRdVERE RBaBPBFOPALALesSFF6IY AGOHOTe to keep said

supporting pile fkt”‘FaEBHSQEBQEi°$7me%P§?2?EEﬂ%§i%ﬁﬁgg%gﬁp for an el evated

reinforced concrete s according to C r said bracket hanging

set conprisesedhfarbedgcngcteaseslabt Acacrdiber tof dlanai Mg whereiand a
nunber of renovable hanging bolts both corresponding to a nunber of said

bracket acce§3iAoFEBCViRRéfe SYRPRIEARGI REaCkale CoBDPIigesd ofoveio @Rficoveri ng
around the tgp aj p A i d.sai.d.renpvabl e hanging bolts
are bolted i%tgggg?dbgﬁgﬁgggé£%gggefFgﬁfg%elgnggﬁ%gEli i c%%ﬁ%@ I ng
collar throeghudardccobbaseatdieaslhshepeabdaskied bragieensacfessldwles to
hol d said reanabIﬁ suggﬁrtinﬂagrack%t in place 27 O 26n 29 and hang said

g ¥ P

renovabl e suBBgrPP doFPaf BHECSAI 8% PERGEEDI 8CSESFoPSS bracket on top
of said suppeblira@poRtlifgStehat RahbkemBer aby 130d 4 re@%n%tléfsom whi ch

occur during the constrdction are to be supported on top o
with an inner diameter is slightly larger than the outer
diameter of said supporting pile to fit around said
supporting pile comfortably, with an outer diameter is
large enough for said precast reinforced concrete panels
to be placed on appropriately, with a number of
supporting holes around its outer perimeter to support
said spacing gap formworks, with a lower annular shape
shoulder around its inner perimeter where said bracket
access holes are located and to be set lower than the
top of said supporting pile in order to form a part of
said reinforced concrete slab around the head of said
supporting pile to keep said supporting pile firmly in
place,

. 7. A construction method for an elevated
reinforced concrete slab according to claim & wherein
said bracket hanging set comprises of a hanging frame
with a number of hanging nuts and a number of removable
hanging bolts both corresponding to a number of said
bracket access holes, where said hanging frame is placed
over and covering around the top of said supporting pile
and said removable hanging bolts are bolted into said
hanging nuts from the bottom of sald supporting collar
through said collar access holes and said bracket access

holes to hold szid removable supporting bracket in place



said supporting pile. 8 A construction nethod for an elevated reinforced
concrete slab according to anyone of claim1l to claim?7 wherein eag Lene;
. ; : . 403
of said precast reinforced concrete pagels is triangular or parallelogram
in shape wth cut off corners, conprising a nunber of protruding inverted
U-shape reinforcing bars arising fromthe top surface of each one of said
precast reinforced concrete panels, a nunber of protrudi ng L-shape
reinforcing bars projecting out along the sides of each one of said

precast rei nbauCed neORGQ & Bl e %@%P%rQuﬁ%ekoQﬁaQ“%hﬁf%@ihﬁrS with nuts
on the bottom surface near the sides of each one of said precast

rei nforced cororseslgaselppording dorstkedc cinot opettifod afish saPre rdVa®ed

rei nforced cgngrete sl ccording to _claimB_wherei.n ach .one of said
spaci ng gap P&ﬁﬁm&Pﬁ %gﬁ%rﬁf °§%IYIéggtpﬁﬁgapﬁgﬁtﬁgﬁé%ﬂ4§ﬁ§?cﬁc‘%%cket
side fittingduk@nhanks c@aGh roRe jWnt Ara runBer sebdrtddebarsy far fitting

into said supporting holes around the outer perineter of said renovable
supporting bEadketPpoEitdsd Fdadéh bracket side area of said spacing gaps,

one pi ece of centgal %r%%n%EQEE@QoEO&%%?E% QL aﬁ'%ﬁ%@%t%@? remai ni ng area
WO

of each one of said spacing ~gaps, an pi eces of supporting pipes with
bolts to suppdntcszied cemcratearsdabclzasiongiplcatte anyweld ofs claidr 30 2 7 Q

CT 2m bracket side fitting faormwrks by ans ,of tightenin aid bolts
"t o sal d_ anGfioFed 1Bhrls MAPEH UGS i ofe OF S218 pretast Feinedided

concrete panels 1s triangular or parallelogram in shape
with cut off corners, comprising '

a number of érotruding inverted U-shape reinforcing
bars arising from the top surface of each one of said
precast reinforced concrete panels,

a4 number of protruding L-shape reinfoxcing bars
projecting out along the sides of each one of said
precast reinforced concrete panels, and

a number of anchored bars with nuts on the bottom
surface near the sides of each cone of sald precast
reinforced concrete panels,

8. A construction method for an elevated
reinforced concrete slab according to claim 8 wherein
each one of said spacing gap formworks comprises at
least

two identical pieces of bracket side fitting
formworks each cone with a number of fitting bars for
fitting into said supporting holes around the outer
perimeter of said removable supporting bracket to close
each bracket side area of said spacing gaps,

one piece of central area closing formwork for
closing the remaining area of each one of said spacing
gaps, and

two pieces of supporting pipes with bolts to

support said central area closing plate as well as said



bottom surfaces near the sides of said precast reinforced concrete panels.
10. A construction nmethod for an elevated reinforced concrete sl ab
‘according to claim8 or claim?9 mhereép said concrete reinforcgqg_fﬁ@ﬁ
conprise a nunber of cage like reinforcing bars each one wth cg cllVar
pl ate at the bottom end plugging inside the hollow core and covering
around the head of said supporting pile within said |ower annul ar shape
shoul der of said renpvabl e supporting bracket to limt the quantity of

Suppor ti ng. WFECFEFaPeeenthraets SORndePs ofy  BERRsr BF IRAFERIMEC over

said protrusihng bosbepentei svachnghdeed Phrsadthr ga@st onr ehef or ced
concrete panel s along said predeterm ned spacing gaps between said precast

rei nforced dopkeFemesUphAces BRAratPBs8i¢ns AEaB8816f PaSpRELal ity of said
supporting pﬁéfﬁfggcggrgbﬁgfepgaﬁ%ﬁéfg structure along the straight |ines
' t'he 17Ty

connecti ng eads of a ' plura of said supporting piles, a nunber of
reinforcing bars placed ovestsacdioprredétivcdngorneartedvibietape rei nforcing

bars of said recast .rei nforced concrete panels throughout the plane of
conposi te foF%ﬁ%f?§C€8v€?Pﬁ§EBQp?ﬁ?%l??905 184 §° Féﬁﬁgaglersﬁéﬁngﬁng

brackets, sajePE a8 i&ei:8f1€£fl€€ rEONELeLenpansks gegpz“:%g spaci ng gap

formwrks, to form the plane e structure”on sai ane of conposite
f ormwor ks, and a aummebenfofddage ohbke reeivhborciggbbassadded tame said pl ane

like structure, to formthe ca i ke, structure 3 1 7.0 C. T 2Q03 .on the
areas over t%%t%eﬁdEIBFugaﬁlHgak?tﬁtth§aP8 tom end plugging inside

the hellow core and covering around the head of said
supporting pile within said lower annular shape shoulder
of said removable supporting bracket te limit the
quantity of said concrete inside said hollow core and to
keep the head of said supporting pile firmly in place,

a number of reinforcing bars placed over said
protruding L-shape reinforcing bars of said precast
reinforced concrete panels aleong said predetermined
spacing gaps between said precast reinforced concrete
panels and across the heads of a plurality of said
supperting piles to form the beam like structure zlong
the straight lines connecting the heads of a plurality
of said supporting piles,

a2 number of reinforcing bars placed over said
protruding inverted U-shape reinforcing bars of said
precast reinforced concrete panels throughout the plane
of composite formworks covering a plurality of said
removable supporting brackets, said precast reinforced
concrete panels-and said spacing gap formworks, to form
the plane like structure on said plane of composite
formworks, and

2 number of-additional reinforcing bars added to

said plane like structure to form the cap like structure



supporting piles. 11. A construction nethod for an el evated reinforced
concrete slab according to anyone of claim7 to claim 10 wherein each one
of said access hole formng sets conpgjses a nunber of concrete qqn$§p2w3
hol e form ng sheath pipes corresponding to a nunber of said renovable
hangi ng bolts fitting vertically around the energing ends of said
renovabl e hangi ng bolts and standing on said hanging nuts with the top
ends set higher than the predetermned |evel of said reinforced concrete

slab, and a pHnkge erekemevabll ehenpeatisngsbar pleeenespord RGid 0 a nunber
of said concrete access hole form ng sheath pipes inserted into said

concrete accEYBPRETENHOPHLRG- sheath pipes. 12. A construction nmethod for
I d i b di ' wher ei h
an elevated reiniorced Ganctele.sbaPyaeagrdieng Lo chabmly wherein the

pouring of said cOncre orméi'nforced concret over said

concrete rei peantorgeacenicistal kedboaccsaidnpl ane aalceenpdsidle ifrimor ks
Is made up to the predetermned |evel of said reinforced concrete slab

which is | owEP FRaA™ R MEETEABs S8ENSANEG ©8nsPdtie 286€66shHE &fBHfighg
sheat h pi pes_Qf .sai s hole formng sets. 13, A construction nethod
for an elevafgds ?gﬁﬁggggéd concrete slab according to claim12 wherein

sai d renovabl e harginngbkd ©tF ebnsticdebhackes hane Formsehs sar@t3ai d
renovabl e i nserting bars of said access _hole formng sets _are renoved to

form access RoP8S CCAFESHRNEARE EBnérEp@b§6c€§ssﬁéﬁerﬁ@PNﬁP@esheath pi pes,
32 "T T 2003hanging bolts fitting wvertically around the emerging

ends of said removable hanging bolts and standing on
said hanging nuts with the top ends set higher than the
predetermined level of said reinforced concrete slzab,
and

a number of removable inserting bars corresponding
to a number of said concrete access hole forming sheath
plpes inserted into =ald concrete access hole forming
sheath pipes.

12. A construction method for an elevated
reinforced concrete slab according to claim 11 wherein
the pouring of sald concrete to form reinforced concrete
slab over said concrete reinforcing bars installed on
said plane of composite formworks is made up to the
predetermined level of said reinforced concrete slab
which i1s lower than the top ends of said concrete access
hole forming sheath pipes of said access hole forming
sets.

13, A construction method for an elevated
reinforced concrete slab according te claim 12 wherein
said removable hanging bolts of said bracket hanging
sets and said removable inserting bars of said access
hole forming sets are removed to form access holes

through said concrete access hole forming sheath pipes,



t hrough said bracket access holes and al so through said collar access

hol es. 14. A construction nethod for an elevated reinforced concrete slab
according to claim 13 wherein a pIuraé y of said renovabl e supportlnq
brackets can be |owered by nmeans of %DVIng tools fromthe top surfdcé 2003
of said reinforced concrete slab after its curing period through said
‘access holes. 15. The tenporary el evated supporting neans as being used in
the construction nethod for an elevated reinforced concrete slab according

to anyone of telrdiugid sdiQ HrdidRek a&es@%ﬂﬁ%ﬁfg r8i 4y Urres @?ﬁéf&e

panel s as beln%@tsed In the constructio or an e eva
rei nforced c68eré&Ie agicgissaddredi.ng to claimB. 17. The spacing gap

formwrks as being .used in the Qnstruc n met hod for an el evat ed
rei nf or ced concreaé %aﬁ°£é§ &QntHEG%ﬁqﬂﬁ?r e chevai@ftrete

rel nf or ci ng ers RSt Rbriesetd 13N LORLTIE IR MBI, gl AL 2 evat ed

reinforced concrete slab according to claim access ho
form ng setsPasngdilfy wfedaid mehmeveddst rmupgiont imet ok diast sinc et QV@t ed

reinforced gopeneleys) aR.ec 'e%ov1n%|%5015 from the top surface
of said reinforced concrete slab after its curing period
through said access holes.

15. The temporary elevated supporting means as
being used in the construction method for an elevated
reinforced concrete slab according to anyone of claim 4
to claim 7.

16. The precast reinforced concrete panels as
being used in the comnstruction method for an elevated
reinforced concrete slab according to claim B.

17. The spacing gap formworks as being used in the
construction method for an elevated reinforced concrete
slab accerding to claim 9.

18. The concrete reinforcing bars as being used in
the construction method for an elevated reinforced
concrete slab according to claim 10.

19. The access hole forming sets as being used in
the construction method for an elevated reinforced

concrete siab according to claim 11.





