HALF PRECAST FLOOR PLANK, AND SLAB CONSTRUCTION METHOD USING SAME
BACKGROUND OF THE INVENTION Field of the Invention [0001] The present invention relates to a
half precast slab (e.g. a half precast floor slab) and a method for structuring the half precast slab that is
mainly applied to a thick slab needed for a turbine foundation in a power generation house or other
structures. Further, the present invention relates to a method for structuring a slab by use of the half
precast slab. Background of the Invention [0002] In a construction work applying reinforced concrete
(i.e. ferroconcréi@.B [RBESHA LTNEMPQR NPBANHG UA NDf i IFAR It PAEEIRPGSEL OBt METH @B St in-Situ
concrete appro§%}%l\t’l&er§g¥4%n the precast construction technique, a plurality of reinforced concrete
members manufactured in a factory are conveyed to a construction site where each reinforced concrete
member is placed at each predetermined location and each adjacent reinforced concrete members is
joined to the ad'éai:gnt member. Thus, the reinforce% %oncrete structure by use of the precast construction

technique is formed 1R S gﬁBO(?ﬁ THE INVENTI

Field of the Invention
[0001]

The present invention relates to a half precast slab
(e.g. a half precast floor slab) and a method for
structuring the half precast slab that is mainly applied
to a thick slab needed for a turbine foundation in a power
generation house or other structures. Further, the

present invention relates to a method for structuring

a slab by use of the half precast slab.

Background of the Invention
[0002]

In a construction work applying reinforced concrete
(i.e. ferroconcrete), a precast construction techniqgue
is finding increasing use instead of cast in-situ
concrete approach; thereby, in the precast construction
technique, a plurality of reinforced concrete members
manufactured in a factory are conveyed to a construction
site where each reinforced concrete member is placed at
each predetermined location and each adjacent
reinforced concrete members is joined to the adjacent
member. Thus, the reinforced concrete structure by use
of the precast construction technique is formed in site.
[0003]

According to the precast construction technique, a



According to the precast construction technique, a series of construction work processes in site such as
structuring concrete-forms, curing the concrete installed in the concrete-forms and removing the
concrete-forms can be omitted; further, the reinforcing bar arrangements in laying the reinforcing
members in an area where concrete is installed can be omitted in a case where reinforcing bars are
previously embedded in the precast construction structure; hence, the construction time in relation to the
whole reinforced concrete work can be cut to a large degree. [0004] The precast construction technique
is classified intestwvoimajor CategoHes: the fullprecast comstructior technique} and thenhalprecast
construction tech@i%ueé in the full precast c nsjryction techni%ue., the thle precast member is
manufactured as a pr%cgsrtlsrfr%cturce? ?nctﬂ%%%lf p?ééna%f construction tec%nleque,caoﬁlacrf 8f£ae precast
member is manufactured atia factory beat thersite @sa-recast structurerandtherremainiag part of the

member is manufactured at site by installing concrete into the 1Precast structure brought in the site. When
. c%ncnete— oOrn’s %?n b omlttegx er her, the rﬁquo %%qﬁ
there is an apprehension of theé'weight increase regardihg the member manufactured by the full cast

construction techmiquerasawelt as thesexpendiyreriacrease due tortheweightdBerease; then the half
precast construction technique is preferably chosen. [0005] _ In general, in applying the half precast

construction tecHhiquieStd a'idor Straeture, IHe part thdt Tbtedsshdsas the flGSHcohEréte form in a case of

the cast in-situ goncrete i praviously: mapufactuged as a half precast floersstructure ey adhalf precast
slab) at a factory; the manufactured half precast slab is conveyed to the site and each end side of the half
precast slab is placet’oh ab&&if {idmeRP BA the! preteternfinéd posifich); aterthe arrdngement of the

reinforcing bars.as,needed+s perfermed inthe spage; averthe half pracastslab,copgrete is Installed into

the space over the precast slab; thus, an integrated composite slab (structure) is formed.
concrete work can be cut to a large degree.

[0004]

The precast construction technique is classified into
two major categories: the full precast construction
technique, and the half precast construction technique;
in the full precast construction technique, the whole
precast member is manufactured as a precast structure;
in the half precast construction technique, a part of
a precast member is manufactured at a factory or at the
site as a precast structure, and the remaining part of
the member is manufactured at site by installing concrete
into the precast structure brought in the site. When
there is an apprehension of the weight increase regarding
the member manufactured by the full cast construction
technique as well as the expenditure increase due to the
weight increase, then the half precast construction
technique is preferably chosen.

[0005]
In general, in applying the half precast construction

technique toa floor structure, the part that corresponds



[0006] According to the half precast construction technique as described above, the wood form needed
in structuring the slab in the site can be dispensed with; the advantage inherent in the precast
construction technigue can be made use of; further, thanks to the weight reduction due to the choice of
the half precast structure, the easiness regarding the component conveyance and installation can be
achieved. [References] [Patent References] [0007]

to the floor concrete form in a case of the cast in-situ
concrete is previously manufactured as a half precast
floor structure (i.e. a half precast slab) at a factory;
the manufactured half precast slab is conveyed to the
site and each end side of the half precast slab is placed
on a beam (namely, on the predetermined position); after
the arrangement of the reinforcing bars as needed 1is
performed in the space over the half precast slab,
concrete is installed into the space over the precast
slab; thus, an integrated composite slab (structure) is
formed.

[0006]

According to the half precast construction technique
as described above, the wood form needed in structuring
the slab in the site can be dispensed with; the advantage
inherent in the precast construction technigque can be
made use of; further, thanks to the weight reduction due
to the choice of the half precast structure, the easiness
regarding the component conveyance and installation can
be achieved.

[References]

[Patent References]

[0007]
Patent Reference 1: JP1999-247109
Patent Reference 2: JP1998-110498

Patent Reference 3: JpP2005-226252

SUMMARY OF THE INVENTION

[0008]



Patent Reference 1: JP1999-247109 Patent Reference 2: JP1998-110498

In constructing a power plant, early commissioning is
frequently required because of the increasing demand for
power or the other circumstances of the site area; and,
short construction time is a prerequisite condition as
is the case in constructing general buildings such as
an apartment house or an office building.

[0009]

In constructing a power house of a turbine plant (e.g.
a steam turbine plant), however, the floor foundation
of the turbine (hereafter, abbreviated to turbine
foundation) has to be a slab structure of high strength
and high rigidity in order that the turbine foundation
bears the weight and vibration conditions regarding the
turbine, for instance, in a case where the turbine
foundation 1s configured with reinforced concrete;
incidentally, the thickness of the slab often reaches
1 m or more and the main reinforcing bar which outer
diameter is as thick as 32 mm is usually used.

[0010]

Thus, simply on the basis of the conventional precast
construction technique that is applied to the slab which
thickness is at most as thick as dozens of centimeters,
it is difficult to convey the precast component to the
site and install the precast component into the structure
under construction, as the weight of the precast slab
(component) becomes excessively heavy. As a result, in
such a case (of the turbine foundation construction),
the constructors are compelled to give up the adoption

of precast construction technique, and make use of the



Patent Reference 3: JP2005-226252 SUMMARY OF THE INVENTION [0008] In constructing a power
plant, early commissioning is frequently required because of the increasing demand for power or the other
circumstances of the site area; and, short construction time is a prerequisite condition as is the case in
constructing general buildings such as an apartment house or an office building.

cast in-site concrete approach.
[0011]

In view of the background as described above, the
present invention aims at providing a half precast slab
and a method for structuring a slab by use of the half
precast slab; thereby, the structure by the half precast
slab (manufactured at a factory) can realize the
structure by the cast in-suit concrete approach, even
when the thickness of the slab in the site condition is
too thick to apply the conventional precast construction
technique.

[0012]

In order to achieve the objectives, as described in
claim 1, the present invention discloses a half precast
slab comprising:

a plurality of floor concrete form members, each of
which is provided with:

a bottom slab of a long length;

a pair of side walls installed upright along each
longitudinal edge of the bottom slab;

wherein, the floor concrete form members are arranged
consecutively along a direction perpendicular to a
longitudinal direction of each floor concrete form
member so as to be parallel to each other, and each of
the floor concrete form member 1is connected to its
adjacent floor concrete form member along the direction
perpendicular to the longitudinal direction of each
floor concrete form member so that one of the side walls

of the floor concrete form member is in contact with one



[0009] In constructing a power house of a turbine plant (e.g. a steam turbine plant), however, the floor
foundation of the turbine (hereafter, abbreviated to turbine foundation) has to be a slab structure of high
strength and high rigidity in order that the turbine foundation bears the weight and vibration conditions
regarding the turbine, for instance, in a case where the turbine foundation is configured with reinforced
concrete; incidentally, the thickness of the slab often reaches 1 m or more and the main reinforcing bar
which outer diameter is as thick as 32 mm is usually used. [0010] Thus, simply on the basis of the
conventional pre€asticonstraetionr technifue: that isigpptied to ther slab whicl thickiress és-at most as thick
as dozens of centitmetglhs {; isglifficult to convey tlﬁ% p(g%c%%econgponené[ ltq ghe %Ee angﬂrésrgall the precast

. &
component into the structure Under (::Lc?n’st?uéltﬁ)n?as the WelghtS ofdtﬁewprecastos (%omponent) becomes

excessively heautye As adesultainissiclva case=(ofnthetturbinedoundatien canstraction), thesconstructors
are compelled to give up the adoption of grecast construction technique, and make use of the cast in-site
concrete approach’ 16014} - I View” 6ftR8 HAckdrodnd as dBSéibed above, fhe'brédeht invention aims at
providing a halfyecast stalhandya methed farstiieturinga slab hyse of dheyhalf precastslab; thereby,
the structure by the half precast slab (manufactured at a factory) can realize the structure by the cast

in-suit concreteApprodth! éferPWh&f the thickngsd 6fthe $fED in e Site® CorfditidrPis 163 thick to apply
the conventional peecagt consttuctiontechniguéar arrangement space due to a

communication of adjacent upper spaces, each of the upper
spaces being a space over the bottom slab and between
the side walls of the each floor concrete form member.
[0013]

Further, as described in claim 2, the present invention
discloses method for structuring a slab by use of a half
precast slab, the half precast slab comprising:

a plurality of floor concrete form members, each of
which is provided with:

a bottom slab of a long length;

a pair of side walls installed upright along each
longitudinal edge of the bottom slab;

wherein, the method comprises steps of:

arranging the floor concrete form members
consecutively along a direction perpendicular to a
longitudinal direction of each floor concrete form
member so as to be parallel to each other;

connecting each of the floor concrete form member to
its adjacent floor concrete form member along the
direction perpendicular to the longitudinal direction
of each floor concrete form member so that one of the

sidewalls of the floor concrete form member is in contact



[0012] In order to achieve the objectives, as described in claim 1, the present invention discloses a half
precast slab comprising: a plurality of floor concrete form members, each of which is provided with: a
bottom slab of a long length; a pair of side walls Installed upright along each longitudinal edge of the
bottom slab; wherein, the floor concrete form members are arranged consecutively along a direction
perpendicular to a longitudinal direction of each floor concrete form member so as to be parallel to each
other, and each of the floor concrete form member is connected to its adjacent floor concrete form
member along thetdirectioncperpendicutse todhe bngitudiraladireetiemof eachrffeor €onerete form member
so that one of the side walls of the floor concrete form member is in contact with one of the side walls of
the adjacent concre?e fofm member; further wherein, a height of the side walls other than the side walls
on the most outer&dge siges pfrthe consecutivelysarcanged floiot ¢orcrete farmrmemipers is set at a
height that is smaller than the helght of the S|de Wallts on thg most outer ed%mades so as to form a single

reinforcing bar AfrAfgeRaht Shatk due 10’ EdmhuniRAfisH of Adjacart isPaP SPACES" £3¢h of the upper

spaces being aspace pveethe bettem siat and between the side wallsef the-each #ieorconcrete form
member. [0013] ,

a space over the bottom slab and between the side walls

of the each floor concrete form member, wherein the steps

of installing and connecting are performed at the same

time or in tandem; and

installing concrete into the single reinforcing bar
arrangement space;

thereby structuring a composite slab comprising the
concrete, the reinforcing bars, and the floor concrete
form member.

[0014]

Further, a preferable embodiment according to the
present invention is the method for structuring a slab
by use of the half precast slab; wherein, in relation
to the step of connecting the floor concrete form members,
the method comprises steps of:

providing prestressing steel wires to each of the floor
concrete form members along the direction perpendicular
to the longitudinal direction thereof;

applying tension force to each prestressing steel
wire; and

fixing each end of the prestressing steel wire with
a fixing member;

thereby connecting the floor concrete form members to

each other.



Further, as described in claim 2, the present invention discloses method for structuring a slab by use of a
half precast slab, the half precast slab comprising: a plurality of floor concrete form members, each of
which is provided with: a bottom slab of a long length; a pair of side walls Installed upright along each
longitudinal edge of the bottom slab; wherein, the method comprises steps of:
arrangingthefloorconcreteformmembers consecutively along a direction perpendicular to a longitudinal
direction of each floor concrete form member so as to be parallel to each other; connecting each of the
floor concrete fdrr® inember to its adjacent floor concrete form member along the direction perpendicular

to the Iongitudir}%al d]cr%ction of e{ach flkg)?r con%re'ggform member sp.that one aof the side Waclls of the floor
gl er. prerera e embodiment according to the presen
concrete formmember is inf contact

invention is the method for structuring a slab by use
of the half precast slab, wherein the prestressing wires
penetrate through a cross-section of the bottom slab of
each floor concrete form member.

[0016]

Another preferable embodiment according to the present
invention is the method for structuring a slab by use
of the half precast slab, the method further comprises
the steps of: removing the fixing members or removing
the fixing members and the prestressing steel wires after
the appearance of the strength of the installed concrete.
[0017]

Another preferable embodiment according to the present
invention is the method for structuring a slab by use
of the half precast slab; wherein, in relation to the
step of connecting the floor concrete form members, the
side walls that are adjacent to and touching each other
are fastened together by a plurality of bolts, thereby
connecting the floor concrete form members to each other.
[0018]

In general, forming a slab structure by use of the
precast slab can be feasible, in a case of general
buildings where the thickness of the slab is as thick
as dozens of centimeters; however, when the thickness
of the slab exceeds 1 m, forming the concrete structure
of the slab by use of the full precast slab 1is not

practical, as the weight of the slab becomes excessive.



with one of the side walls of the adjacent concrete form member; arranging reinforcing bars in a single
reinforcing bar arrangement space which is formed due to a communication of adjacent upper spaces,
each of the upper spaces being a space over the bottom slab and between the side walls of the each floor
concrete form member, wherein the steps of installing and connecting are performed at the same time or
in tandem; and installing concrete into the single reinforcing bar arrangement space; thereby
structuring a composite slab comprising the concrete, the reinforcing bars, and the floor concrete form
member. [0014] OFurther, a preferable embodiment according to the present invention is the method for
structuring a slab é% chheeOfo tthl(qeehaILprI(]agas?L %Ialb'é wherein inrrgl(gtié)g tsottpg Cslcelpr%f conrie%ting the floor

ol
concrete form members, the me od comprises sté:|c<))sn(§f:l Srowdlng prestressing sfeél wirés to each of

the floor concrete formemembersalang thetdirection perpendiculas te thedengitudinat direction thereof;

used in constructing a beam member of general buildings
is applied; thereby, the Dbeam concrete forms are
connected in the direction perpendicular to the
longitudinal direction of the beam concrete forms, and
the beam concrete forms are tied up. In order to structure
an integrated slabwith the beam concrete forms, however,
the connection between a beam concrete form and the
adjacent beam concrete form has to be robust; additional
reinforcements to ensure the robust connection become
necessary. Accordingly, for instance, in forming a
turbine foundation for which strength and stiffness are
required to reach a threshold of a considerably high
level, such integration as described is not practical
from the economical point of view.

[0020]

Further, according to the conventional way, in the
space inside of the beam concrete form, reinforcing bars
have to be arranged individually from one beam concrete
form to another beam concrete form; thus, the additional
reinforcements absolutely increases the consumption of
the reinforcing bars, and requires considerable amounts
of time as to reinforcing bar arrangement work
[0021]

The applicant has made the above-described invention
in view of the background regarding the field of the

technology; according to this invention, a suitable



applying tension force to each prestressing steel wire; and fixing each end of the prestressing steel wire
with a fixing member; thereby connecting the floor concrete form members to each other. [0015]
Another preferable embodiment according to the present invention is the method for structuring a slab by
use of the half precast slab, wherein the prestressing wires penetrate through a cross-section of the
bottom slab of each floor concrete form member. [0016] Another preferable embodiment according to
the present invention is the method for structuring a slab by use of the half precast slab, the method
further comprises thecsteps of sremovingrthe dixing hEmbersiererenioving the fixingcrmembers and the
prestressing stegf wires after the appearance of the styqnath,qf the Installed, concrete (09271
to the half precast slab can be provided, even if the
thickness of the slab in the site condition is too thick
to apply the conventional precast construction
technique.
[0022]
In other words, in the half precast slab according to
the present invention, the half precast slab comprises
a plurality of floor concrete form members, each floor
concrete form member being provided with:
a bottom slab of a long length;
a pair of side walls installed upright along each
longitudinal edge of the bottom slab;
thereby,
the whole floor concrete form members are connected
along the direction perpendicular to the longitudinal
direction of each floor concrete form member;
the height of the side walls other than the side
walls on the most outer edge sides of the whole floor
concrete form members is set at a common height that is
smaller than the height of the side walls on the most
outer edge sides.
[0023]
In this way, an upper space is formed over the bottom
slab of each floor concrete form member; the upper space
over each bottom slab does not exist independently of

other upper spaces; the whole upper spaces form a space

area. In other words, a single (simply-connected) space

10



Another preferable embodiment according to the present invention is the method for structuring a slab by
use of the half precast slab; wherein, in relation to the step of connecting the floor concrete form
members, the side walls that are adjacent to and touching each other are fastened together by a plurality
of bolts, thereby connecting the floor concrete form members to each other. [0018] In general, forming a
slab structure by use of the precast slab can be feasible, in a case of general buildings where the
thickness of the slab is as thick as dozens of centimeters; however, when the thickness of the slab
exceeds 1 m, farming tiveedonc¢reterstiuctutehaf thedstab byuse of the full preeaspslab is net practical, as
the weight of thg slab becomes etxcessive q%?lQ . On th ?tg%rgﬂacl@ld, ilgisoconsidered tg estructure a slab
. :

Fe 1{161er sSur acie? of 1Lae wa %r concr
by use of a plurality of beam concrete forms which'is used in constructing a beam member of general

buildings is appfied;ithetefdye the beamiconceete forms are donnected i theghinectionyperpendicular to the
longitudinal direé:ti?n of the beam concrete fgrms, and th% bearc? concrete f%rms are tied up. In order to
structure an integj"raFedp &5 Wit the Bédm concrated form@ hGWeVeY, thé conmediion Betdden a beam
concrete form and thesadjacent heam carcrete tori has:tolbe rekusthadditionaldeinforcements to ensure
the robust connection become necessary. Accordingly, for instance, in forming a turbine foundation for

which strength A& sfiffitessfark1equiretfto@ach thfeshofi ofa éc?ns%‘erﬁﬁlg}hfgrﬂb%l? such

integration as dgscelbed s et practicakirerm the esgnomicalpaintefviews [0020] 4 Further, according to
the conventional way, in the space inside of the beam concrete form, reinforcing bars have to be arranged
individually fron? bA& beam-&omierete forrPtotatotier beant ddtictetd fornt this) the addificnal

reinforcements apgelutely increasesthe consumption ofthe reinfogging Paks, andleduiressconsiderable
amounts of time as to reinforcing bar arrangement work [0021]
substantially a level plain comprising the upper surface

of the bottom slabs of the floor concrete form members.
[0024]

Hence, when reinforcing bars are arranged in the single
(simply-connected) space area as a reinforcing bar
arrangement space, a composite slab as an integrated
structure can be formed with the arranged reinforcing
bars and the concrete installed afterward; further, the
whole amount of the reinforcing bars required for
structuring the composite slab is substantially equal
to the amount of the reinforcing bars required for
structuring the cast in-suit concrete slab. Moreover,
since the integration necessary for structuring the slab
(by the half precast method) can be performed by the
arrangement of reinforcing bars in the single
(simply—-connected) reinforcing bar arrangement space,
the connected floor concrete form members may bear the
load only during the process of the concrete
installation.

[0025]

11



The applicant has made the above-described invention in view of the background regarding the field of
the technology; according to this invention, a suitable method for structuring a slab by use of the half
precast slab can be provided; naturally, the approach according to the half precast slab can be provided,
even if the thickness of the slab in the site condition is too thick to apply the conventional precast
construction technique. [0022] In other words, in the half precast slab according to the present invention,
the half precast slab comprises a plurality of floor concrete form members, each floor concrete form
member being prodidechwitlf: @ bettamn slablefla long lemgthne t raopairf ofrsidé walls installed upright along
eaChkw@nUdmgl%q%%PE@nggug?Skgéﬂwg??ybrecast slab according to the

present invention can be widely applied to thick slabs,

especially, the slabs that are to be provided with high

rigidity and strength; the range of applications of the

present invention includes a slab for a special

construction use such as a turbine foundation in a power

house and a slab structure for a general construction

use (e.g. for office buildings or factory buildings etc).

[0026]

There are two types of floor concrete form members:

the first floor concrete form member has a cross-section

of a J-shape; and the second floor concrete form member

has a cross—-section of a U-shape; hereby, the

cross—-section 1is 1n a plane perpendicular to the

longitudinal direction of each floor concrete form

member. The J-shape is configured with the bottom slab

and a set of higher side wall and the lower side wall;

the U-shape is configured with the bottom slab and a pair

of lower side walls; each side wall is installed upright

along each longitudinal edge of the bottom slab.

In connecting the floor concrete form members in the

direction perpendicular to the longitudinal direction

of each floor concrete form member, the first floor

concrete form members (J-shaped cross—-section members)

are arranged at the most outside locations, while the

second floor concrete form members (U-shaped

cross—-section members) are arranged between the first

floor concrete form members; the higher side walls of

12



the whole floor concrete form members are connected along the direction perpendicular to the
longitudinal direction of each floor concrete form member; the height of the side walls other than the
side walls on the most outer edge sides of the whole floor concrete form members is set at a common
height that is smaller than the height of the side walls on the most outer edge sides. [0023] In this way,
an upper space is formed over the bottom slab of each floor concrete form member; the upper space over
each bottom slab does not exist independently of other upper spaces; the whole upper spaces form a
space area. In othervords,reesingte (simplyconnected) spaceaisdarmedetherebyh the sidle boundaries of

the space are the inner surfacfest%f the side W%HGSdOff[ %gloor concrete form members on the most outer

edge sides regé)rlcjjmg]’[ﬁg halt precaestcs?arbr;1 e upper ouﬁd%?yncﬁﬁﬁet gpagerfg énFeI{l/eleﬁlgih including a
virtual line that corietts the top end of the side wall on one side (e.g. right side) of the most outer edge

sides to the other Tc,ide (e.rg. Iefttsjde intresponfe to the rirght sigle) %f the most %uter ed ehsides; the lower
boundary of the spélcecl(sj sﬁﬁsciaﬁt?a(i’ly a}}ng p%?nrcocrr(l)prf:slfneg the u%ﬁgr Stitface of the bottom slabs of

the floor concrete fasermembers [0024]r Hencerwben reinforciag barsare-artanged indke single
(simply-connected) space area as a reinforcing bar arrangement space, a composite slab as an

integrated struciire &t B& fotfhed Withthe arfarigedrémfordhiy Bart &hd thé Eontleteifstalled

afterward; furtheg the wheleamountiof dhe reinforeing haks requirad for syuettieing the gemposite slab is
substantially equal to the amount of the reinforcing bars required for structuring the cast in-suit concrete
slab. Moreover"$SiR&Ethe infeyraficr netEssar for'structlifiig the Slab fbythé KatfpTeast method) can

be performed by the,aprangementof reinforcingbars, in thesingle (simply-eennected) seinforcing bar
arrangement space, the connected floor concrete form members may bear the load only during the

pKEESSOfﬂE(ﬁ#@ﬁﬁeﬂﬁﬁﬂ%ﬁéﬁ[éeﬂﬂ member. However, at both the most

outside locations, the floor concrete form members of
the J-shaped cross—- section are placed so that the higher
side wall faces outside; and the J-shapes are placed
symmetrically, facing to each other. The minimum
configuration regarding the floor concrete form members
comprises one U-shaped cross-section member and two
J-shaped cross—-section members; and, in response to the
size (the sum of the widths of the floor concrete form
members) of the to-be-structured slab, the number of
U-shaped cross-section members may be increased as
appropriate.

[0028]

In the bottom slabs of the connected floor concrete
form members, prestressing steel wires with tension
force are embedded along the direction perpendicular to
the longitudinal direction of the floor concrete form
members, so that a pre-stressed structure is formed; thus,
the bending stiffness (as well as shear stiffness) of

the connected floor concrete form members around an axis

13



The half precast slab and the method for structuring a slab by use of the half precast slab according to the
present invention can be widely applied to thick slabs, especially, the slabs that are to be provided with
high rigidity and strength; the range of applications of the present invention Includes a slab for a special
construction use such as a turbine foundation in a power house and a slab structure for a general
construction use (e.g. for office buildings or factory buildings etc). [0026] There are two types of floor
concrete form members: the first floor concrete form member has a cross-section of a J-shape; and the
second floor coneretel foerh miembérehas@ncrosstsection of atd-shape) hereby rthéaressisection is in a
plane perpendicular to the longitudinal direction of each floor concrete form member. The J-shape is
configured With%ﬁg %gt%oer% 'slg% an %ns%?%%ﬁigh%?%igé \C/!lvgllwrfr?(;}L tﬁeCI%\r/lvteFél 1éE/veal1f;(%h4£;ﬁ~?-shape is
configured withdhe battem stab and a pairilof lowver sidetwalls) each side wadl is installed axpright along
each longitudinal edge of the bottom slab. In connecting the floor concrete form members in the direction
perpendicular t& tHe IonditUdinal diféttior 8 ea&h fiod? &bAcrete forn? mEmber the Hrst fddr concrete form
members (J-shapeteraas-seation memhers)xareg atranged atdhe most eutside tocationsowhile the second
floor concrete form members (U-shaped cross-section members) are arranged between the first floor
concrete form rfiéMBErsttheltighersideiwaifs-of the J-shaped cross-section members are placed at the
most outsides of glieognnected floor concrete form members. [0027] In connecting the floor concrete
form members, the number of the floor concrete form members required may be arranged in the direction
perpendicular to thé forfgtadinardiréctionof the flosr Edn&tate formTmeMbers: BotRAMIRE Side wall keeps

of a floor concrete form member contact with the side-wall gfthe-adjacent floor concreteferm member.
However, at both the most outside locations, the floor concrete form members of the J-shaped cross-

section are placed’sbithafthe highériside waRk facesfoutsitie; dntithé J-SREgeSHré placed™symmetrically,
facing to each qther, The minimym configuration regarding theflaar conerete farm meyphers comprises

one U-shaped cross-section member and two J-shaped cross-section members; and, in response to the
size (the sum of the widths$ efthe flodrephercde foim members) ©f theto-bestriictiiret Stab, the number

of U-shaped crosszs&cfion mempets.ruay,he jncreased as.appropuate: [0028] . o priate .
Further, in the step of connecting the floor concrete
form members, prestressing steel wires may penetrate the
parts (i.e. side wall parts) of the floor concrete form
members other than bottom slabs; thereby, prestressing
steel wires with tension force penetrate the floor
concrete form members along the direction perpendicular
to the longitudinal direction of the floor concrete form
members, so that the pre-stressed structure is formed;
and, both the ends of the prestressing steel wire are
fixed with the fixing members. In addition, when a side
wall of a floor concrete form member and the side wall
of the adjacent floor concrete form member keep contact
with each other, both the side walls may be fastened with
a plurality of bolts that penetrates the side walls. In
this way, a lot of variations in which the floor concrete

form members are connected can be considered.
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In the bottom slabs of the connected floor concrete form members, prestressing steel wires with tension
force are embedded along the direction perpendicular to the longitudinal direction of the floor concrete
form members, so that a pre-stressed structure is formed; thus, the bending stiffness (as well as shear
stiffness) of the connected floor concrete form members around an axis parallel to the longitudinal
direction is preferably enhanced. Incidentally, the side walls contribute to the enhancement of the bending
stiffness of the connected structure around an axis parallel to the direction perpendicular to the
longitudinal direlction of the floor concrete form members. [0029] The approach by which the floor
concrete form megmbgrcshaerg conng:-ce:trelzd atI%neg the dirsetcyog per endiscylaer%t}o the, Ilgggitu%ingl direction of
the floor concrete Tform menbers s not limited to the method as describe above; for ins]fance, instead of
prestressing steet nires cprestressing stest reds ean be madeause afras approprate ckurther, in the step
of connecting the flo%r concrete form_members, prestressing stee| wires may enetrate the parts (i.e. side
wall parts) of the %Io%r gor?c%—‘tié%grrﬁ %naek?nﬁeerg o hdelr ?ﬁaneggtPor% %%%5; t%%re‘%,eﬁreesﬁggé?ng steel wires
with tension foree peretratenthe floor cercretedarn membersialongdbesdieection perpendicular to the
longitudinal direction of the floor concrete form members, so that the pre-stressed structure is formed;

and, both the ends &f'tfie brestre8sifig SteePiire afe Bt the Tikihg MemBESSm dddftion, when a

side wall of a flearconeretesform member and the sidewall afithe adjacest floerconerate form member
keep contact with each other, both the side walls may be fastened with a plurality of bolts that penetrates

the side walls. IAfthishFdy? 26 VaridlisRs in whichRE iBGHconcrett form Midmibers BPé connected can

be considered. {0030} cFutherowhen theqrestiessing steelwites are arranged sothatithg wires
penetrate the cross-section of the bottom slab regarding each floor concrete form member, then the

prestressing stesl iires abe A6t &xpsed in thesremfdréing Daf drrafgémentspaterhétitekthe
prestressing stegl wires do nat hinder the araggemgnt of rginfarcing bars, Agcordingly, the interaction

between the prestressing steel wires and the reinforcing bars can be evaded; the efficiency of the design
work as well astthé aikfokcing bararahgement work is remarkably enhanced. [0031] Incidentally, the
prestressing steﬁ! M‘@rﬁ and the fixing thereof may be temporary work materials; namely, these materials
may not be embedded in the constructed slab. In other words, these materials may be used only while the
floor concrete form mremisers atd gonnektedsodhatrthe flooocontrete formmmembers fdrhrean integrated
structure and thgicxolnnecgergesrtreug%reaca% Ié)egre meocgggret% (DV\éq(lgrqta dtuerirng attf% i_n%tglrlnaetif)n of concrete;
and, after the strengtﬁ%f fhe installed concrete aﬁjpears,}fhe prestressing steel‘wires and the fixing thereof
may be removedh By ¢thenway rnihérs thesprestressing steet svired and the dixingnmemberssthereof are
removed, the fixi g _ergl%erg qra)bnrbewp%rregtgrltetc_jlﬂ‘reostne b%iglgeegggﬁ%d rc()lgtyofbbeott\J ;heedsigg fyrfaces of the
constructed slab (in egrated stla

while the floor concrete form members are connected so
that the floor concrete form members form an integrated
structure and the connected structure can bear the
concrete weight during the installation of concrete; and,
after the strength of the installed concrete appears,
the prestressing steel wires and the fixing thereof may
be removed. By the way, when the prestressing steel wires
and the fixing members thereof are removed, the fixing
members can be prevented from being exposed out of both
the side surfaces of the constructed slab (integrated

slab).
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BRIEF DESCRIPTION OF THE DRAWINGS [0032] The present invention will now be described in
greater detail with reference to the preferred embodiments of the invention and the accompanying
drawings, wherein: Fig. 1 shows a bird view of a half precast slab 1 according to an embodiment of the
present invention; Fig. 2 shows a plan view of the half precast slab 1 according to an embodiment of the
present invention; Fig. 3 is a cross-section that shows how a reinforcing bar arrangement space 33 is
eventually formed when a plurality of spaces 31 and 32 communicate with each other in a horizontal
direction by corBRTEAY HESE CRBERIONNOFMSHBeBRAMINGS Fig. 4 shows a cross-section of the slab
configured by usg (%t‘h]e half precast slab according to an embodiment of the present invention;

The present invention will now be described in greater
detail with reference to the preferred embodiments of
the invention and the accompanying drawings, wherein:

Fig. 1 shows a bird view of a half precast slab 1
according to an embodiment of the present invention;

Fig. 2 shows a plan view of the half precast slab 1
according to an embodiment of the present invention;

Fig. 3 is a cross—-section that shows how a reinforcing
bar arrangement space 33 1is eventually formed when a
plurality of spaces 31 and 32 communicate with each other
in a horizontal direction by connecting floor concrete
form members 2 and 3;

Fig. 4 shows a cross-section of the slab configured
by use of the half precast slab according to an embodiment
of the present invention;

Figs. 5(a) and 5(b) explain a method for structuring
a slab, the method being a modified example according
to the present invention;

Figs. 6(a) and 6(b) explain a method for structuring
a slab, the method being another modified example

according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0033]

Hereafter, a half precast slab and a method for
structuring the half precast slab according to the

present invention will be described in detail with
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Figs. 5(a) and 5(b) explain a method for structuring a slab, the method being a modified example
according to the present invention; Figs. 6(a) and 6(b) explain a method for structuring a slab, the
method being another modified example according to the present invention. DETAILED DESCRIPTION
OF THE PREFERRED EMBODIMENTS [0033] Hereafter, a half precast slab and a method for
structuring the half precast slab according to the present invention will be described in detail with
reference to the embodiments shown in the figures. Incidentally, the substantially same component in the
present inventioreds: thercoemponent rethe cormventiemal techholagy i$ matked withaiganse numeral; the
explanation reg rdgn%ghr(;:- same corpgonentk\)/vsiljanot b.earf:-E)eated. Loogéln Fiﬁ- 1 ghgvr\{s tahbird view of a

half precast sla 1 %accor u%ftloythe emebosdlllmentaorﬁﬁe pregeﬁtairﬁventlon?lglgéﬁ shows a Slan view of the

half precast slab Asaceording to:=the iembaediment ot theqpresent invention. Asshewn i kigs. 1 and 2, the

half precast slab 1 accordirg?géto the embodiment is configunred with a floor concrete form member 2 and a

floor concrete forAT Membe? 3: the ool SoNErete forht MemBaF2 ltormed With a Bstioht Slab 4 of a long

length, and a paie gbside walls b and Slastaied upright atongleachdongitudimakedgeiaf the bottom slab 4.
Further, as is the case with the floor concrete form member 2, a floor concrete form member 3 is formed
with a bottom slbb%’df'a long length, and a set of side walls 7 and 8 is installed upright along each

longitudinal edge efithe bottam siab 6 thereby, thecheight okthe side walld isarranged sa that the height
is higher than those of the side walls 5 and 7; in addition, the cross-section of the whole floor concrete
form members 2 F6ri<d Bross Sektish 6 OSHAPE “wRéreat the Efvss-3kctidh’6Fthe Whole floor

concrete form reembers 3faumssa grogs sectionof aJsshape. [A03H precast s1ab 1

according to the embodiment of the present invention.
As shown in Figs. 1 and 2, the half precast slab 1
according to the embodiment is configured with a floor
concrete form member 2 and a floor concrete form member
3; the floor concrete form member 2 is formed with a
bottom slab 4 of a long length, and a pair of side walls
5 and 5 installed upright along each longitudinal edge
of the bottom slab 4. Further, as is the case with the
floor concrete form member 2, a floor concrete form
member 3 is formed with a bottom slab 6 of a 1long length,
and a set of side walls 7 and 8 is installed upright along
each longitudinal edge of the bottom slab 6; thereby,
the height of the side wall 8 is arranged so that the
height is higher than those of the side walls 5 and 7;
in addition, the <cross-section of the whole floor
concrete formmembers 2 forms a cross section of a U-shape,
whereas the cross-section of the whole floor concrete
form members 3 forms a cross section of a J-shape.
[0035]

In the half precast slab 1 (in Fig. 1), two floor

17



In the half precast slab 1 (in Fig. 1), two floor concrete form members 2 and 2 are connected so that the
side wall 5 of one floor concrete form member 2 keeps in contact with the side wall 5 of the other floor
concrete form member 2, and each floor concrete form member 2 is parallel to the other floor concrete
form members 2 in the longitudinal direction regarding the side walls. Further, on the other edge side of
one floor concrete form member 2 where the one floor concrete form member 2 does not keeps in contact
with the other floor concrete form member 2, the side wall 5 of the one floor concrete form member 2
keeps in contact withthe sideowall 7 oftierffodr contréteefoemanembert 8 sothatthe tfloon eoncrete form
member 2 and tshe floor c%crgteof rrgnrréer?l?%ro?, arceo%ocnlpggtgd feéach otheer{ %nd gwi(fleoeor goncrete form
member 2 is paré%?towt%e otherfloor concrete form members 3 in the P(])ngffu&nal irection regarding the
side walls. Further, therfloerconetete formememibiers 2 and the floor conerete fosm nie@mbers 3 are
mutually connected tightly in the direction intersecting at right angles to the above-described longitudinal
direction, by use of a p‘futrglit); of Brergter%)seiﬁg s%téelav{/]iresega.cf Oﬁ]ére%(fl,né:sr %ﬁoewnfl%rﬁg. 3, the height
H1 of the side wallsib-and 7 Dthes dhan theside>walis:8 ©nrthe most outer edge sitdes foatranged so that
the height H1 is smaller than the height H2 of the side walls 8 on the most outer edge sides; further, a

space 31 is forfiEd87érthé bbltoslal 818r theodF coricréte $6rn? enmiset 3} aRd atdpace 32 is

formed over theshettomslabs4 (er;theifloer concrate form member2) thus, becawserof the-condition that
the height H1 is smaller than the height H2, the upper spaces 31 and 31 (cf. Fig. 3) and the upper spaces

32 and 32 (cf. Fi§. 3 aré BohREGERSAA98vEl Hirsctipn-$5as 6 forme arefiftareiytrarafahgement space

33.[0037] Forjastance,the yidth, the longitudingl lepgth.and thecthickness {e.g--betiom slab thickness)
regarding the floor concrete form members 2 and 3 are 3,500 mm, 10,000 mm, and 200 mm, respectively;

and, the height H2'6TtRé Siderwalls'8aRE 8 1,500 rhfrind thelhéight HI 6f thessidé dvalls 5 and 7 is
200 to 300 mm[0038]. Jacidentglly, the thicknegs of the composits slab manufagtured; by use of the half

precast slab 1 comprising the floor concrete form members 2 and 3 as described above becomes 1,500
mm. wall 7 of the floor concrete form member 3 so that the

floor concrete form member 2 and the floor concrete form
member 3 are connected each other, and the floor concrete
form member 2 is parallel to the other floor concrete
form members 3 in the longitudinal direction regarding
the side walls. Further, the floor concrete form members
2 and the floor concrete form members 3 are mutually
connected tightly in the direction intersecting at right
angles to the above-described longitudinal direction,
by use of a plurality of prestressing steel wires 9.
[0036]

Hereby, as shown in Fig. 3, the height H; of the side
walls 5 and 7 other than the side walls 8 on the most
outer edge sides is arranged so that the height H; is
smaller than the height H, of the side walls 8 on the
most outer edge sides; further, a space 31 is formed over
the bottom slab 6 (or the floor concrete form member 3)

and a space 32 is formed over the bottom slab 4 (or the
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[0039] In the first place, in order to form a slab structure by use of the half precast slab 1 according to
the embodiment of the present invention, the two floor concrete form members 2 and 2 and the two floor
concrete form members 3 and 3 are placed on the already constructed beams, columns or walls 21 and
21 so that each concrete form member 2 or 3 builds a bridge in a direction parallel to the longitudinal
direction of each concrete form member 2 or 3; thus, the floor concrete form members 3, 2, 2 and 3 are
arranged so as to be connected along a direction intersecting at right angles to the longitudinal direction
(cf. Fig. 2). [0040] o tirthe mextrplace, Onder the oordition)thattthe side wadl suafehefioor lIcencrete form

member 3 touches tggtsidenwgu 5 of tge floor, c%%crﬁte form me beerr Zﬂzlagr\{vecllhas, the sgjt(_? wall 5 of the

£t h
one floor concréte torm member 2 touches the side Wall 5 6F another floor concrete form member 2, the
floor concrete form members 2 andsthe 4look concrete Torm Mmembers 3 are mutLiadly bovad tightly in the
direction intersecting at right angclie% o the Ion%itudinag! direction rergardingetdhe,floor concrete form

members 2 and®3, By s 6F tA8 préstressing Staél wird 9°[004 T "AS SHdwn i Fig. 1 iHThe connecting

process as deseribed-abiove, each:floarconerete formemember 3 isyprovided withnaybele 10 in the side
wall 8 and a hole 11 in the side wall 7, so that the prestressing steel wire 9 is inserted into the holes 10
and 11; further,84¢h %l00r concrete form member 2 is provided with two holes 12 and 12 in the side walls
5 and 5, so thatjthe prestressing steel wire 9 is Inserted into the holes 12 and 12; after the prestressing

steel wire 9 is Inserted through the holes 10, 11, 12 and 12, the prestressing steel wire 9 is tightened with
a tension force; thefr at-@athfeHoPaf the préstrEsting <teel\Wire9 Fa fixiRg meriBer 22 it Provided so that

the preStreSSin& ﬁ‘@% k\f\ﬂrcek% @JB(G@EWtSh tB% E@ﬂ%&@@, i%rﬁet Méﬂg}l ess) regarding the
floor concrete form members 2 and 3 are 3,500 mm, 10,000
mm, and 200 mm, respectively; and, the height H; of the
side walls 8 and 8 is 1,500 mm and the height H; of the
side walls 5 and 7 is 200 to 300 mm.
[0038]

Incidentally, the thickness of the composite slab
manufactured by use of the half precast slab 1l comprising
the floor concrete formmembers 2 and 3 as described above
becomes 1,500 mm.

[0039]

In the first place, in order to form a slab structure
by use of the half precast slab 1 according to the
embodiment of the present invention, the two floor
concrete form members 2 and 2 and the two floor concrete
form members 3 and 3 are placed on the already constructed
beams, columns or walls 21 and 21 so that each concrete
form member 2 or 3 builds a bridge in a direction parallel
to the longitudinal direction of each concrete form
member 2 or 3; thus, the floor concrete form members 3,

2, 2 and 3 are arranged so as to be connected along a
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Incidentally, when it is required that concrete leakage be prevented in installing concrete into the half
precast slab, then a sealant is preferably arranged between the side wall 7 of the floor concrete form
member 3 and the side wall 5 of the floor concrete form member 2, so that the side wall 5 keeps contact
with the side wall, via the sealant. [0043] Similarly, a sealant is preferably arranged between the side
walls 5 and 5 of the floor concrete form members 2 and 2, so that the side walls 5 and 5 keep contact with
each other, via the sealant. [0044] As described above, when the floor concrete form members 2, 2, 3
and 3 are bound tightly:by use afrthe prestressing steel wiresdh a spacey 3t is forneed oviee each bottom

slab 6 (or each Ilgor (:otncre.te fcirm member 3)n€nd§ space 32 Es)formed over each bottom slab 4 (or each
spaces 31 are formed over the bottom

floor concrete form mem de% Iii asddle]f)lec(t‘é:d‘L in ié.c - furthet, the
slabs 6 (or the flaory £oncrete form members 3) and the spaces 32 are formed over the bottom slabs 4 (or
the floor concrete form members 2); each space 31 or 32 does not exist independently from others
spaces: namely, the uppér S5aces B31%and 31 (& Fig 3 atd the UppeP spaces ’éi" a g 39%cf. Fig. 3) are
connected so as 4a form the reinforeingdarasrangement spacend3hda this wayw thesreinfarsing bar
arrangement space 33 is formed; thereby, the side boundaries of the space 33 are the inner surfaces of

the side walls 8%0ffie fld0r conCreté 6t hittib&R S 6T the mMosTolife Bage SidéSrétatding the

connected floorconcrete formdnembers; the uppes heundary:oftbe spaee 38ds a levelplain including a
virtual line 34 that connects the top end of the side wall 8 on one side floor concrete form member 8 to the

top end of the stdé Wafl'8ch tHeFofhet SidefldorcaricrRie fofmmenber 8 e bfEF bbbRdary of the

space 33 is substantially & levelLplain, compsisingdhe uppen sifaces-af the battom: staps H-of the floor
concrete form members 3 and the upper surfaces of the bottom slabs 4 of the floor concrete form

members 2. In RYEiRFdTEing baF afraigehéntspace 33X6HMdd ds Hesctibet abbve Yeinforcing bars are
arranged. [0043], o

direction intersecting at right angles to the
longitudinal direction regarding the floor concrete
form members 2 and 3, by use of the prestressing steel
wire 9.

[0041]

As shown in Fig. 1, in the connecting process as
described above, each floor concrete form member 3 1is
provided with a hole 10 in the side wall 8 and a hole
11 in the side wall 7, so that the prestressing steel
wire 9 is inserted into the holes 10 and 11; further,
each floor concrete form member 2 is provided with two
holes 12 and 12 in the side walls 5 and 5, so that the
prestressing steel wire 9 is inserted into the holes 12
and 12; after the prestressing steel wire 9 is inserted
through the holes 10, 11, 12 and 12, the prestressing
steel wire 9 is tightened with a tension force; then,
at each end of the prestressing steel wire 9, a fixing
member 22 is provided so that the prestressing steel wire

9 is fixed with the tension force.
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Fig. 4 depicts an example that shows how a plurality of reinforcing bars 41 is arranged in the reinforcing
bar arrangement space 33; as shown in Fig. 4, the reinforcing bars 41 comprise a plurality of upper end
reinforcing bars 42, a plurality of lower end reinforcing bars 43 and a plurality of shear reinforcing bars 44
(that resist against the shearing stress in the concrete structure). Further, the reinforcing bar arrangement
space 33 is an integrated space comprising a space over a bottom slab 31 and a space over a bottom
slab 32; thus, the reinforcing bars to be arranged in the space 33 can be freely arranged without
interaction from(the 4l@or concrete form members 2 and the floor concrete form members 3, in the area
from the left end ta the right end of the half precast slab 1 in Fig. 4. [00 n Fig. 4, the reinforcing bars
that are placed in%rh%lrié%ﬁltgﬁglrleyc‘[ionw(ﬁgrlglelyl,%ln al(ﬁrecﬁi%%%errgﬁd%u grl'c tot erjlgﬁgellttu%inal direction
regarding the floeracongretesfaraeme mberss 2nand 3j) atel especialhcimpostant for forming lan integrated
structure as a composite slab; since these reinforcin% bars are arraryed in the horizontal direction, it is
understood that’ tﬂe%?r%%gesmgr?t’caﬁ Loftributd 6 the strutture” iﬁ?eg?éft?ok?llfgr f%?rﬁi%ﬁ?ﬁed composite
slab. [0047] Inmaddition, when thedheight H1706 the sider walls-5anec# becomes higherpthe bending
stiffness of the floor concrete form members 2 and 3 is enhanced; hereby, the bending rigidity relates to
the bending of the’fltor coficieté forff membérad & HehhP2ibng IRE o fudinaruifedtibh of the member;
thus, the functign, ofstheside-wall as @i rigidifysenhancing-rix isiptensified,,Qn the pthes hand, in a case
where a higher measure is adopted for the height H1, the side walls are apt to hinder the reinforcing bar
arrangement; hBAcde, it BEcdmie’Jesséasy th form an integrated structure as a composite slab. [0048]
Therefore, in detgrmining the height H1 of the side walls 5 and 7, it becomes a guide to adopt the height
H1 that is lower than or equal to the setting height of the bottom bar, in addition to the condition that the

height H1 is lowerSth&n - RéighttHZ BRthe Sidelwwalkr 8 fEis hertebyriotéd fhaf tHesBotori bar is arranged
in the direction pgrpendicular to,thedongiudingl direction of the flgar.concrete form.mempers 2 and 3.
[0049] 2 and 2, so that the side walls 5 and 5 keep contact with

each other, via the sealant.

[0044]

As described above, when the floor concrete form

members 2, 2, 3 and 3 are bound tightly by use of the
prestressing steel wires 9, a space 31 is formed over
each bottom slab 6 (or each floor concrete form member
3) and a space 32 is formed over each bottom slab 4 (or
each floor concrete form member 2), as depicted in Fig.
3; further, the spaces 31 are formed over the bottom slabs
6 (or the floor concrete form members 3) and the spaces
32 are formed over the bottom slabs 4 (or the floor
concrete form members 2); each space 31 or 32 does not
exist independently from others spaces; namely, the
upper spaces 31 and 31 (cf. Fig. 3) and the upper spaces
32 and 32 (cf. Fig. 3) are connected so as to form the
reinforcing bar arrangement space 33.

In this way, the reinforcing bar arrangement space 33
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By use of the approach as described above, it can be surely realized to arrange the reinforcing bars that
effectively contribute to the formation of the composite slab, along the direction perpendicular to the
longitudinal direction of the floor concrete form members 2 and 3. [0050] When the arrangement work as
to the reinforcing bars is finished, then concrete is installed into the reinforcing bar arrangement space 33;
thus, the composite slab is constructed, the composite slab comprising the installed concrete, the
reinforcing bars 41 and the floor concrete form members 2 and 3. [0051] At the tail of work, after the
strength of the instdlledrcodcreté beedimes apparent sthedixingemembers 22taxze semowed 3Further, in a

case where prestressing steel wires 9 are inserted into sheath pipes (not shown) previously arranged in
the floor concrete For?ng%e%n ers Zséln]ﬁ%rf, these E(Jrlelcrs]ktlreesgﬁ]%gestge%vs\‘/ll(rses% %?e %l?eg\%ato 51}/ the sheath
pipes so as to hecremoved. [0052] Asdescrbed thus faresinribe half precastsiaje1 and asmethod for

structuring a slab b use of thtehhalf grecastt slab 1l according to the pfresent emgodim'er%t the height H1 of
the side walls 5'and 7 other thart thé side wails § oR e MOt outsr e&dfems?loee% iS ]érsrangea so that the

height H1 is smaerthandthe heightd12 of the sideavalis 8s0a the weastatenedge sides;Hfyrther, the
spaces 31 are formed over the floor concrete form members 3, and the spaces 32 are formed over the

floor concrete f6rnf hiemiGers 2L BEch $paté 3161 8200es it exist ih fEofhtioh: hamely, e upper spaces
31 and the upperspaces32 areconneetedin alevel direction so.astformdhe geipforeing bar

arrangement space 33.
top end of the side wall 8 on the other side floor concrete
form member 8; the lower boundary of the space 33 1is
substantially a level plain comprising the upper
surfaces of the bottom slabs 6 of the floor concrete form
members 3 and the upper surfaces of the bottom slabs 4
of the floor concrete form members 2. In the reinforcing
bar arrangement space 33 formed as described above,
reinforcing bars are arranged.
[0045]

Fig. 4 depicts an example that shows how a plurality
of reinforcing bars 41 is arranged in the reinforcing
bar arrangement space 33; as shown in Fig. 4, the
reinforcing bars 41 comprise a plurality of upper end
reinforcing bars 42, aplurality of lower endreinforcing
bars 43 and a plurality of shear reinforcing bars 44 (that
resist against the shearing stress 1in the concrete
structure). Further, the reinforcing bar arrangement
space 33 is an integrated space comprising a space over
a bottom slab 31 and a space over a bottom slab 32; thus,
the reinforcing bars to be arranged in the space 33 can
be freely arranged without interaction from the floor

concrete form members 2 and the floor concrete form

22



[0053] Hence, by arranging reinforcing bars in the reinforcing bar arrangement space 33 as a single
(connected) space as described above, an integrated composite slab can be surely realized; thus, even in
forming a slab with a great thickness, a precast construction technique can be introduced without
reducing the strength and stiffness required for the to-be-formed slab. [0054] According to the present
embodiment as described above, the fixing members 22 are removed after the concrete maturation so as
to prevent the members 22 from protruding from the floor concrete form members 3; in a case where
there is no need tonteeovesthe fixingimembers 22; the membees 22 enay beoleftlas theware. In addition,
whether the meénbogr% §2 a}[leelekflt %gemgved can tggtér el¥ deterEnined. Llo'055] Further, in the present

. a ecas 1 1J. .
embodiment as dnescrlbeat above, the prestressing stee Wires 9 aregarranged SO as to pass through and in

a level plain overtthe ®opttom slabs 4 and 6 (cf. Figs. 1 and 5(a)); instead of doing so, the prestressing
steel wires 9 may Ibe aFrr,angegl S0.as to pass through and in a Ie\flel 1]E)Iain in the bottom slabs 4 and 6 (cf.
Fig. 5(a)), by providing & Plurality of throtigh-hdfes 514cF Fig: 58} in the bottohT Sfabs % &nd 6 in order to
insert the prestressing steeh wires$ inta-the dwles 5148561, in a direction

perpendicular to the longitudinal direction regarding
the floor concrete form members 2 and 3) are especially
important for forming an integrated structure as a
composite slab; since these reinforcing bars are
arranged in the horizontal direction, it is understood
that the arrangement can contribute to the structure
integration for forming the composite slab.
[0047]

In addition, when the height H; of the side walls 5 and
7 becomes higher, the bending stiffness of the floor
concrete form members 2 and 3 is enhanced; hereby, the
bending rigidity relates to the bending of the floor
concrete form member as a beam along the longitudinal
direction of the member; thus, the function of the side
wall as a rigidity enhancing rib is intensified. On the
other hand, in a case where a higher measure is adopted
for the height H;, the side walls are apt to hinder the
reinforcing bar arrangement; hence, it becomes less easy
to form an integrated structure as a composite slab.
[0048]

Therefore, in determining the height H; of the side
walls 5 and 7, it becomes a guide to adopt the height
H,: that is lower than or equal to the setting height of

the bottom bar, in addition to the condition that the
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According to the variations of the present embodiment, the prestressing steel wires 9 are not exposed in
the reinforcing bar arrangement space 33 so that the wires 9 do not hinder the arrangement of reinforcing
bars. Accordingly, interaction between the prestressing steel wires and the reinforcing bars can be
evaded; the efficiency of the design work as well as the reinforcing bar arrangement work is remarkably
enhanced. [0057] Further, according to the present embodiment, the prestressing steel wires 9 tightly
bind the floor concrete form members 2 and 3; there is considerable flexibility in determining how the floor
concrete form membérs 2land<3 arevconnected inttke diéction plerpendicutarstodise tongitadinal direction
of the floor con%rg-:-te. formsmt-%-ine”lbe?i/a%glgpe)icciteglhiré11 Figﬁ‘g%@o ngo%b%g”rﬂ%ad of the bind(i]pg approach as

. 1 1 re S arrange
described above, thetfloor concrete formmembers may be connected among ot(ﬁers, by use of a

plurality bolts 62 and-huts 63;thereby theokalb62 isiinsarted into a pak of throggh+holes=61 that are
provided in the side wall.7 and tfhe cﬁj.qide ]\%Vla” 5 as well as the sfide wall 5 abnd the d'acgn side wall 5 so
that the Inserteéjb]éﬁ B2 llé)f?grﬂenet By scr%‘@ﬁngcfﬁrécnru? %@; hé)rEB‘y,nfﬁg Side wall %ﬁnd he side wall 5 as
well as the side walk® and the adjacent side wall 5 touch each other. Incidentally, the numbers of the
bolts and the pitch (i.e. arran%ement distance) of the bolts may be determined, in view of the bolt strength

to be required in ifistalfiig cOncrets EPRMS 1" Aalfisraécast b édmpifsing: © afiidrdiify of floor
concrete form raembers, eachiaf whichis psovidethwithihe reinforcing bars that

effectively contribute to the formation of the composite
slab, along the direction perpendicular to the
longitudinal direction of the floor concrete form
members 2 and 3.

[0050]

When the arrangement work as to the reinforcing bars
is finished, then concrete 1is 1installed into the
reinforcing bar arrangement space 33; thus, the
composite slab 1s constructed, the composite slab
comprising the installed concrete, the reinforcing bars
41 and the floor concrete form members 2 and 3.
[0051]

At the tail of work, after the strength of the installed
concrete becomes apparent, the fixing members 22 are
removed. Further, in a case where prestressing steel
wires 9 are inserted into sheath pipes (not shown)
previously arranged in the floor concrete form members
2 and 3, these prestressing steel wires 9 are pulled out
of the sheath pipes so as to be removed.

[0052]
As described thus far, in the half precast slab 1 and

a method for structuring a slab by use of the half precast
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a bottom slab of a long length; a pair of side walls installed upright along each longitudinal edge of the
bottom slab; wherein, the floor concrete form members are arranged consecutively along a direction
perpendicular to a longitudinal direction of each floor concrete form member so as to be parallel to each
other, and each of the floor concrete form member is connected to its adjacent floor concrete form
member along the direction perpendicular to the longitudinal direction of each floor concrete form member
so that one of the side walls of the floor concrete form member is in contact with one of the side walls of
the adjacent conérete forarmembeng fukhehwhereds @heightcof diensidée wallsotherithan the side walls
on the most outﬁr edgetsri]des aof O}fe]e con?ecugivglx grrgngeg éllgort%%ncr%tg forrri mergvbelrf is set at a

height that is smallér than the ﬁeighfqgfjt & side walls o the most Guter e&gessﬂgs 56 as o form a single

reinforcing bar arrangementspaceduedo accommsnicaton of adjaeent axppepspaces, eaeh of the upper
spaces being a_s acgl over the bottom slab and between the side waIIFs of the each floor concrete form

member. 2. A M&thSd for striGtihg 2 Siab by Use 8 a half Precast 3fab, e haft précast Slab

comprising: a plusality o€ flaersconsrete fora members,ssachuaf wyhich istprevided wath: 31
are formed over the floor concrete form members 3, and
the spaces 32 are formed over the floor concrete form
members 2; each space 31 or 32 does not exist in
isolation; namely, the upper spaces 31 and the upper
spaces 32 are connected in a level direction so as to
form the reinforcing bar arrangement space 33.
[0053]

Hence, by arranging reinforcing bars in the
reinforcing bar arrangement space 33 as a single
(connected) space as described above, an integrated
composite slab can be surely realized; thus, even in
forming a slab with a great thickness, a precast
construction technique <can be introduced without
reducing the strength and stiffness required for the
to-be-formed slab.

[0054]

According to the present embodiment as described above,
the fixing members 22 are removed after the concrete
maturation so as to prevent the members 22 from
protruding from the floor concrete form members 3; in
a case where there is no need to remove the fixing members
22, the members 22 may be left as they are. In addition,
whether the members 22 are left or removed can be freely

determined.
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a bottom slab of a long length; a pair of side walls Installed upright along each longitudinal edge of the
bottom slab; wherein, the method comprises steps of: arrangingthefloorconcreteformmembers
consecutively along a direction perpendicular to a longitudinal direction of each floor concrete form
member so as to be parallel to each other; connecting each of the floor concrete form member to its
adjacent floor concrete form member along the direction perpendicular to the longitudinal direction of
each floor concrete form member so that one of the side walls of the floor concrete form member is in
contact with oné @f thelside walls of the adjacent concrete form member; arranging reinforcing bars in a
single reinforcing p%rr%rﬁaenrgeryent space which is fo%med due to a communis ag%nﬁq% a\cflg;.lcent upper

t d
spaces, each of the upper sbacréstbeln %essp%%e over the bottom siab and between the site walls of the

each floor concrete form memberi whesein ¢hewtepssobinstalliag and connectiag are perfarmed at the
same time or in tander; and ;installing congrete Int the single reinforeing bay ajrangement space;
6 (cf. Figs. 1 and 5(a)); instead of doing so, the
prestressing steel wires 9 may be arranged so as to pass
through and in a level plain in the bottom slabs 4 and
6 (cf. Fig. 5(a)), by providing a plurality of
through-holes 51 (cf. Fig. 5(a)) in the bottom slabs 4
and 6 in order to insert the prestressing steel wires
9 into the holes 51.
[0056]

According to the variations of the present embodiment,
the prestressing steel wires 9 are not exposed in the
reinforcing bar arrangement space 33 so that the wires
9 do not hinder the arrangement of reinforcing bars.
Accordingly, interaction between the prestressing steel
wires and the reinforcing bars can be evaded; the
efficiency of the design work as well as the reinforcing
bar arrangement work 1s remarkably enhanced.

[0057]

Further, according to the present embodiment, the
prestressing steel wires 9 tightly bind the floor
concrete form members 2 and 3; there is considerable
flexibility in determining how the floor concrete form
members 2 and 3 are connected 1in the direction
perpendicular to the longitudinal direction of the floor
concrete form members; as depicted in Figs. 6(a) and 6 (b),

instead of the binding approach as described above, the
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thereby structuring a composite slab comprising the concrete, the reinforcing bars, and the floor concrete
form member. 3. The method for structuring a slab by use of the half precast slab according to claim 2;
wherein, in relation to the step of connecting the floor concrete form members, the method comprises
steps of: providing prestressing steel wires to each of the floor concrete form members along the
direction perpendicular to the longitudinal direction thereof; applying tension force to each prestressing
steel wire; and fixing each end of the prestressing steel wire with a fixing member; thereby connecting
the floor concrefé form orembers tofeach othekers 2 and 3 may be connected among

others, by use of a plurality bolts 62 and nuts 63;
thereby, the Dbolt 62 1s inserted into a pair of
through-holes 61 that are provided in the side wall 7
and the side wall 5 as well as the side wall 5 and the
adjacent side wall 5 so that the inserted bolt 62 1is
tightened by screwing the nut 63; hereby, the side wall
7 and the side wall 5 as well as the side wall 5 and the
adjacent side wall 5 touch each other. Incidentally, the
numbers of the bolts and the pitch (i.e. arrangement
distance) of the bolts may be determined, in view of the

bolt strength to be required in installing concrete.
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4. The method for structuring a slab by use of the half precast slab according to claim 3, wherein
theprestressingwirespenetratethrougha cross-section of the bottom slab of each floor concrete form
member. 5. The method for structuring a slab by use of a half precast slab according to claim3 or 4, the
method further comprises a step of: removing the fixing members or removing the fixing members and
the prestressing steel wires after the strength of the Installed concrete appears. 6. The method for
structuring a slab by use of the half precast slab according to claim 2; wherein, in relation to the step of
connecting the floor concrete form members, theGidelN&lls that are adjacent to and touching each other
are fastened together by a plurality of bolts, thereby connecting the floor concrete form members to each
other.

1. A half precast slab comprising:

a plurality of floor concrete form members, each of
which is provided with:

a bottom slab of a long length;

a pair of side walls installed upright along each
longitudinal edge of the bottom slab;

wherein, the floor concrete form members are arranged
consecutively along a direction perpendicular to a
longitudinal direction of each floor concrete form
member so as to be parallel to each other, and each of
the floor concrete form member 1is connected to its
adjacent floor concrete form member along the direction
perpendicular to the longitudinal direction of each
floor concrete form member so that one of the side walls
of the floor concrete form member is in contact with one
of the side walls of the adjacent concrete form member;

further wherein, a height of the side walls other than
the side walls on the most outer edge sides of the
consecutively arranged floor concrete form members is
set at a height that is smaller than the height of the
side walls on the most outer edge sides so as to form
a single reinforcing bar arrangement space due to a
communication of adjacent upper spaces, each of the upper
spaces being a space over the bottom slab and between

the side walls of the each floor concrete form member.

2. A method for structuring a slab by use of a half
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precast slab, the half precast slab comprising:

a plurality of floor concrete form members, each of
which is provided with:

a bottom slab of a long length;

a pair of side walls installed upright along each
longitudinal edge of the bottom slab;

wherein, the method comprises steps of:

arranging the floor concrete form members
consecutively along a direction perpendicular to a
longitudinal direction of each floor concrete form
member so as to be parallel to each other;

connecting each of the floor concrete form member to
its adjacent floor concrete form member along the
direction perpendicular to the longitudinal direction
of each floor concrete form member so that one of the
sidewalls of the floor concrete form member is in contact
with one of the side walls of the adjacent concrete form
member;

arranging reinforcing bars in a single reinforcing bar
arrangement space which is formed due to a communication
of adjacent upper spaces, each of the upper spaces being
a space over the bottom slab and between the side walls
of the each floor concrete form member, wherein the steps
of installing and connecting are performed at the same
time or in tandem; and

installing concrete into the single reinforcing bar
arrangement space;

thereby structuring a composite slab comprising the

concrete, the reinforcing bars, and the floor concrete
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form member.

3. The method for structuring a slab by use of the half
precast slab according to claim 2; wherein, in relation
to the step of connecting the floor concrete form members,
the method comprises steps of:

providing prestressing steel wires to each of the floor
concrete form members along the direction perpendicular
to the longitudinal direction thereof;

applying tension force to each prestressing steel
wire; and

fixing each end of the prestressing steel wire with
a fixing member;

thereby connecting the floor concrete form members to

each other.

4. The method for structuring a slab by use of the half
precast slab according to claim 3, wherein

the prestressing wires penetrate through a
cross—section of the bottom slab of each floor concrete

form member.

5. The method for structuring a slab by use of a half
precast slab according toclaim 3 or 4, themethod further
comprises a step of:

removing the fixing members or removing the fixing
members and the prestressing steel wires after the

strength of the installed concrete appears.
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6. The method for structuring a slab by use of the half
precast slab according to claim 2; wherein, in relation
to the step of connecting the floor concrete form members,
the side walls that are adjacent to and touching each
other are fastened together by a plurality of bolts,
thereby connecting the floor concrete form members to

each other.
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