12 SEP 2005 UNI T CONSTRUCTI ON METHOD BACKGROUND OF THE I NVENTION 5 Field
of the Invention The present invention relates to a nethod of 12 SEP 2005
constructing a building, and in particular, relates to a unit
construction nethod in which a building is constructed by connecting a
plurality of rectangul ar holl ow box-shaped units that are manufactured in
10 advance. Description of the Related Art In this type of unit
construction nmethod, a building is constructed by on-site assenbly of
the units manufactured in advance according to predeterm ned standards,

n compari con to the  convenPh NS RUEHION METHRAD T ,0" The | O

construction of buildings having a small-scale and sinple structure such
as detached houses has becone nore w despread than conventionally. In
addition, recently there has been a trend to apply this type of wunit
construction nethod to conBAGKIGROYNDROFEHE ANVENIIONN ngs made of
concrete. 20 Investigations are being carried out on constructing
bui I di ngs such as condom nium residences by fabricating in advance

rect angul ar hol | ow box-shaped units nade of concrete, and connecting
themin plyrali in h horizontal and vertical directions. However,
when t he uEFﬁégé%gg?ﬂ%?%gn nmet hod descri bed above is applied to

bui I di ngs made of concrete,  each of the surfaces of.the unj.ts de of
concrete nust bde€ PZSSCE'O%‘?N%%‘fOé‘de{‘)’EFQé?Hé’?e‘?#%‘aﬁ%ﬁﬁr‘-}‘f‘i“&kﬁb‘é‘ c}él?ge.agakfﬁ‘mever,
this type of operation is not always 12 SEP 2005 2 easy to carry out. In
parti cul ar paitiqukahirglateg pea ghit gangtrucbers methodiinnwieh anbdildingds eAnghieeted hut

connecting a plurality of rectangular hollow box-shaped units that are manufactured in

10 advance.

Description of the Related Art
In this type of unit construction method, a building is constructed by on-site
assembly of the units manufactured in advance according to predetermined standards,

15  and it allows reductions in both the construction period and in costs in comparison to the
convention construction method.  Thus, the construction of buildings having a
small-scale and simple structure such as detached houses has become more widespread
than conventionally. In addition, recently there has been a trend to apply this type of
unit construction method to comparatively large-scale buildings made of concrete.

20  Investigations are being carried out on constructing buildings such as condominium
residences by fabricating in aavance rectangular hollow box-shaped units made of
concrete, and connecting them in plurality in both horizontal and vertical directions.

However, when the unit construction method described above is applied to
buildings made of concrete, each of the surfaces of the units made of concrete must be

25  connected together in an air-tight state. However, this type of operation is not always



the degree of conpletion of the units fabricated in advance is, the
on-site work becones reduced, and thus is advantageous. Therefor%

during unit fabrication, incorporating even interior furnlshlngé and 1003
carrying out the interior finishing work on the unit as well have 5 been
consi dered. However, in this case, in order to apply this type of unit
construction nethod to buildings made of2concrete, it is indispensable
to develop an effective method of connecting the units together reliably

and sinply usiyng ey YuoPan phitiasr, ik &is 8ipe of aait codruetibn aietividdenedfigheh ehat
unit because carrying out the operation of connecting the units together

frominsi detﬁer@c]g%' df do ?jétfo@'o‘f't'llletlt)m%q 1§W%R}{ag/:an-@€"1:s Illrl\évmltmoﬂ(becomes

consi deration of the a escri prob ems, a first aspect of the

invention is u n onpri.sin
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concrete and connecting these units in a vertical 15 directian,
horizontal Hiterestfpgrshiegs adrcaringeut theiateriphirishipg vk op tog lilmgaSawell have
buil ding, conprising the steps O Providing an engagi ng device for
connect ifng béen aumsidsreddogé&ldwever, anthisase)it erdeoto spply dietypt of heit nonstraciion
advance; and connecting together and integrating units by using this

engagement gemidiqo %13@,%& BRLL BT ENRr X LK iRdispns{RAE &S dQk1dp M dfftictiSe method
together tightly, and t he connection operation between the Units

can be Ca”{)feg%%ngynggﬁ%e GO0 18450 206 DG Lo AR O RgReT | O

effects tha etene

sufficientlg h and the hlckness can he decreased because the
rigidity isC4THES eussideef ! dml‘r‘i’écﬁuﬁféﬁ?)é{{‘%w b Opﬁrétl%agwgcwtbeumé%d
thus the unit can be nmade |ight weight. According to the second aspect
of the pres@ﬁ@ﬂﬁhﬁ@ﬁﬂmﬁﬂeﬂWhému&ﬁﬂﬁé@hstructlon 25 nmethod according to
the first aspect conprising the steps of formng a shearing cotter in 12
SEP 200® 3

SUMMARY OF THE INVENTION
In consideration df the above described problems, a first aspect of the invention
1s unit construction method comprising the steps of fabricating in advance rectangular
hollow box-shaped units made of concrete and connecting these units in a vertical
15  direction, a horizontal direction, or both directions, thereby constructing a building,
comprising the steps of providing an engaging device for connecting the units together
on the exterior surface of the units in advance; and connecting together and integrating
units by using this engagement device by fastening the exterior surfaces of the units
together tightly, and thus, the connection operation between the units can be carried only
20  from the outside, and therefore has the superior effects that the degree of completeness
of the units can be made sufficiently high and the thickness can be decreased because the
rigidity is increased due to the integration of the engaging parts, and thus the unit can be
made light weight.
According to tﬁe second aspect of the present invention, the unit construction

25  method according to the first aspect comprising the steps of forming a shearing cotter in



advance to serve as an engagi ng device on the exterior surface on both
sides of the units to be connected together and connecti ng togethmE@mmm
integrating the units in a state that provides shearing strength.in the
i n-plane direction by using said shear cotter and said hardening filler
by conpression attaching these units tog&ther using a hardening filler, 5
and thus the units can be reliably and rigidly connected by an extrenely

easy and sjinlee 1 PREVALS AenghSiag e iBdoh heteh@riohish fa@siAsdth 9fdet betenaaent
invention, the unit construction nmethod according to the first or the

] “constru thod acc o the f
Serve as o WrgRgERES eylise -G pelie BRIl e A RE b e g ©

both units that are to be connected together; and overl i ng both .
connect i ngPIPNirss shearingsirgagtl an fheripmae GigELIILRMET RS f7jd tsg%tcﬂ Fr 2 aid
integrating the units by engaging these connecting nenbers using the
har deni ng hardesing fillat by cothpreshien atavbig, thesa ainith tegethee using tdhacdemingoleller,
connected together reliably and rigidly by an extrenely easy and sinple

oper at imn. LGk tHeNthids @ah be ré1RbIY hdash@e coplectdiebypiresarsmedlyvatandRimplbe
unit construction 15 method according to any of the first through third

aspects co errgé'lpg the steps of providing a recess and an anchori ng
menber di sposed I'nside this recess to serve as an engagi ng device on the
external surface,of qQne of the .units at is t.o be. copnected; and.

di sposi ng an ancﬁﬁ?‘?raﬁ]gﬁ@ﬁlbeeﬁhlrldﬁéf"?féoétgfiBr‘?sg’&téggc%‘r?nt uélfthcé’?’s%(?]ton
project, and connecting together and integrating the units by | apping
both of theethodeeardiperie trelist onthe seqone aspecHCqTRRRYBE HISHIIPIS PR HEINERese
anchoring nmenbers by a hardening filler that is filled into the recess,

t her eby cocomeettimpgmemter totsegreassiangngdpingidevics, inarrdcdshos thdextemial surkzaaof be
connected together reliably and rigidly by an extrenely easy and sinple

oper atjioon. bk @Afts ina0ato bBRohndcidd 18gdMRG! ardf ovieR@ppiny ®0tH €hneéthfy wBinbers
construction nethod according to any of the first through fourth aspects

CorL ' nh R Bk R B R S e
connecting members using the hardening filler that fills the recess, and thus the units can
be connected together reliably and rigidly by an extremely easy and simple operation.

According to the fourth aspect of the present invention, the unit construction
15 method according to any of the first through third aspects comprising the steps of
providing a recess and an anchoring member disposed inside this recess to serve as an
engaging device on the external surface of one of the units that is to be connected; and
disposing an anchoring member inside said recess on the other unit project, and
connecting together and integrating the units by lapping both of the anchoring members
20  inside said recess and fastening these anchoring members by a hardening filler that is
filled into the recess, thereby connecting and integrating the units, and thus the units can
be connected together reliably and rigidly by an extremely easy and simple operation.
According to the fifth aspect of the invention, the unit construction method

according to any of the first through fourth aspects comprising the steps of: boring a

25  splice sleeve into the external surface of one of the units to be connected as an engaging



4 device; and inserting the end of a reinforcing bar On the other Unit
into this splice sleeve project, and connecting together and inteagrsgp 1005
the units by inserting and engaging the end of this reinforcing bar iIn
said splice sleeve, and thus the units can be connected together

reliably and rigidly by an extrenely easy4and sinple operation. 5 BRIEF
DESCRI PTION OF THE DRAWNGS Fig. | is a schematic draw ng showi ng the

first embodidewat; £ ihetiRs B of hNMBY¢iAH barrdrdthe dMherDdit Mg thig Bpldessieeve
enl arged draw ngs of the essential elenents. 10 Fig. 3 is a draw ng

show ng an Rﬁﬁg@l&Oogonggﬁgyk??)gaﬂéﬁlgﬁﬁg%ﬁﬁng{hetJh‘?ts%2??@(eﬁt(iar@-s%rgeefl‘lg5%n§the5

drawi ng sho g an exanp ano ear-cotter

is a drawin how. ng . ex l.e of ot her sh cotter of the sane

Fg. 6A and R gt DDA QAT e gPGh SR e EMPREDEHBIR IR B EBENE e of
the present invention. 15 Fig. 7 is a schematic draw ng show ng anot her
enmbodi ment  &gethse rediabbeand nglglyebnaw.tremeb/. eagy prA SIMPpEhePRIRtQRN. dr awi ng

show ng anot her enbodi nent of the present invention. Fig. 9A and Fig. 9B
are schémtic drawi ngs showi ng one exanple of the 20 manufacturing

met hod of the unit in the present invention. Fig. 10A, Fig. 1013, and

Fig. 10C are drawi ngs shovwgRErt DESERIETION o8t HifE DRAWINGSL1IA and 11B are
diagranms for integrating two panels by jointing ends of both panels. 25

DETAI LED DESCRI PTE:%\.I l% aE'El'r:exJ]A\%Ed}JI\LQE sillgw;%@:t)hggpé embodiment of the present

invention.
Fig. 2A and Fig. 2B are enlarged drawings of the essential elements.
10 Fig. 3 is a drawing showing an example of another shear cotter of the same.
Fig.'4 is a drawing showing an example of another shear cotter of the same.
Fig. 5 is a drawing showing an example of another shear cotter of the same.
Fig. 6A and Fig. 6B are schematic drawings showing another embodiment of
the present invention.
15 Fig. 7 1s a schematic drawing showing another embodiment of the present
invention.
Fig. 8 is a schematic drawing showing another embodiment of the present
invention.
Fig. 9A and Fig. 9B are schematic drawings showing one example of the
20  manufacturing method of the unit in the present invention.
Fig. 10A, Fig. 10B, and Fig. 10C are drawings showing the same in detail.
Figs. 11A and 11B are diagrams for integrating two panels by jointing ends of

both panels.

25 DETAILED DESCRIPTION OF THE INVENTION



5 An enbodinent of the present invention will be explained while
referring to Fig. 1, Fig. 2A, and Fig. 2B. Fig. 1is a schenathZjGEWlﬂ%
showing the situation in which a building is constructed by horizontally
stacki ng and connecting the rectangular hollow box-shaped units 1 that
are made of concrete, and Fig. 2A and Figx 2B are 5 enl arged draw ngs of
the essential elenents thereof. Unit 1 in the present enbodi nent

conprises a flooraglabodimét 6?!h|e|pﬁ'gse§ﬂ iARentionandl bdxiplShedowhile rfacingnade
of concrete. Furnishings have already been di sposed therein, and

finishing has {l)eﬁg £A L9 %ﬁlylgtf{e%egﬁaﬁﬁmdr@w&%dﬁhwlﬁ el 5 1

shown in Fig: e seque oril zon connected, and

h Fi g. .2A and th t 10, bet hes ts
e carri co bt sy LB BRirR A by AEHERGTY SO GaTE LA R BF R

1 on the bottomand the floor slab 2 of the unit on the top using nDrtar
5, and t heradloy bon-gyped hyitehiaypmegnadseofcentrrisgand kis- 2Aand sl #16or sl ab

2. Shearing strength is provided to these engagi ng surfaces in the
i n-pl and dignkapéddrabynds@f Mg sémiabelemens thabefar ot 1 r he prassnesgbgiimgnt
devices at necessary |locations on the exterior surface of the 15 ceiling

slab 3 and ristO9 o8] 4k, 2.2 GRE f14183] dny. wﬂﬁsl%maémmgﬂtgof donckdiél. 2A,
and Fig. 2B, relative proj ect ons are formed bétween these recesses 7

8
by these I anesRE el phE 18,005 %@sﬁ%@elé A R

peri phery of erl oor slab

2 of the wunits and the she cot t hese recesse
and projections én ”P%Prleﬁé“ﬁ’@% %é’é“nbft}’? H‘é" g}%’f n‘éﬂ%ﬂ/\%arer’?e??@“ﬁﬁ&ﬁﬁaﬁ e

the positions and shapes of the shear cotters 6 on both sides are set
such that theeizpeley sedcanneted irndasishown inFigh24 g dios B e gangieeidansons 8
of the floor slab 2, and at the sane tine, the projections 8 of the

cei | i n§0sl det\Beanppesamits Nare exnsd est by ainpresidnl aachisg aie &ilindslebde(f the f

t hese shear cotters 6 can exhibit effective resistance in the direction

in which thgisheameRies AQlthe NbbesIANBBEHARItWNSEe R RIndPonkes, ardi near ,
or a grid shape. In addition, these shutter cotters 6 can be provided
thereby integrally engaging the ceiling slab 3 and the floor slab 2. Shearing.strength is
provided to these engaging surfaces in the in-plane direction by forming in advance
shear cotters 6 as engaging devices at necessary locations on the exterior surface of the
15  ceiling slab 3 and the floor slab 2.

Specifically, as shown in Fig. 1, Fig. 2A, and Fig. 2B, relative projections 8§ are
formed between these recesses 7 by these recesses 7 being formed at equal intervals on
the outer periphery of the ceiling slab 3 and the outer periphery of the floor slab 2 of the
units 1, and the shear cotter 6 is formed by these recesses 7 and projections 8. In the

20  case of the example shown in the figures, the positions and shapes of the shear cotters 6
on both sides are set such that the recesses 7 of the ceiling slab 3 oppose the projections
8 of the floor slab 2, and at the same time, the projections 8 of the ceiling slab 3 oppose
the recesses 7 of the floor slab 2. Moreover, if these shear cotters 6 can exhibit

effective resistance in the direction in which the shear force acts, the shape can also be

25  pointed, linear, or a grid shape.  In addition, these shutter cotters 6 can be provided



12 SEP 2005 6 across the entire surface of the ceiling slab 3 aquk$%mm
“floor slab 2, but as shown in the figure, providing themat the

peri pheral part where the shear Stress is nbst intense is wusually
sufficient. As shown in Fig. 2A, in the operation of connecting
above-described the units 1 5 together, gortar 5 is spread at a
predeterm ned thickness over the entire surface of the ceiling slab 3 of

the bottom éj&lb S tille em shﬁ%&ljnmﬁpé:?ﬁigg éfagtghaéiair%cr {]%érsséa%%%%f]gﬁglo%fjin the

| ower ed. Thet eby, as shown i IS trapped i n the

recesses 7 due to the dead ight of the to nits 1, and in this state,
e cer 11 nobmanorevidiee PR 11t 0 e yart s e shimsFiry dnelethfe fhe
mortar 5 in a state of conpression attachnment due to the 10 nortar 5

har deni ng, eswdlly Seffigpt. t he upper and |ower units 1 are mechanically
connected together. Furthernore, the shearing strength in the in-plane
di rection (the hoakzbswalin Fidj. Acid thappekitivief emgagingpbBue-tlesceibed she units 1
sufficiently guaranteed by between the upper and |ower shear cotters 6

and t he smor {o8k: her, htfar i5Ss 5phesd ROSHEadIBehiBBEINGS8ss dver {Heichitifdiifice of the
according tothe unit construction nmethod of the present 15 invention,

with only ap.ext I i e and.eas i i be
reliably a‘%&ﬁ & £g]|§tg§>9¥ (t:%nt%gk: megnl?t%g%qd%tgggsé\(ﬁ% tl?‘:rl}rb P ﬁ%gﬁ%?&@?{’dﬁ%@gossi bl e
to carry out thi eration conpletely fromthe outside of the upits 1,
and any ope]toé?’tcfecﬁisoﬁ‘r?éq%deast Warindig. 2B, he ’EBﬁﬁriFéﬁaﬁp?fﬁWég%é?ﬁﬁ?s Q?Hﬁéo,
it is possible to sufficiently increase the degree of conpleteness of
the unit 1,thadgad waight pf dettgpuniod Lianidtin dunsteteudeicehingstahcpnddhe fleonyab 2
effectively applied to a | arge-scal e building nade of concrete.

Fur t her nor egre iimtegialy abgaged dgsbe moetdr £ asa statelod comiptessign aitadhnZEnadde tortbe
floor slab 2 can be regarded as one sl ab because they are structurally

i nt egr aiged rlﬂMrtélhEhﬂa@ﬂh%,Cﬁdttﬂé&b ), th@iyshek B MWl ahitd1 ardedhagicell Pennetiae
ceiling slab 3 and the floor slab 2 can be made thin, and as a result,

the dead wejghheOf FABcHRbkSink sEARinBRIBRSR S8R In-pTAk 31 BBARSth R ridoRtal he

direction) of the engaging surfaces is sufficiently guaranteed by between the upper and -
lower shear cotters 6 and the mortar 5 that is interposed therebetween.
In this manner, according to the unit construction method of the present
15  invention, with only an extremely simple and easy operation, the units 1 can be reliably
and nigidly connected together, and furthermore, it is possible to carfy out this operation
completely from the outside of the units 1, and any operations inside the unit 1 are
completely unnecessary. Thus, it is possible to sufficiently increase the degree of
completeness of the unit 1, and thus this type of unit construction method can be
20  effectively applied to a large-scale building made of concrete.
Furthermore, in the above-described case, the ceiling slab 3 and the floor slab 2
can be regarded as one slab because they are structurally integrated by the shear cotters 6
and the mortar 5, and therefore, the ceiling slab 3 and the floor slab 2 cah be made thin,
and as a result, the dead weight of the units 1 can be decreased. This means that in the

25  conventional technology, the ceiling slab 3 and the floor slab 2 are not considered to be



25 conventional technology, the. ceiling slab 3 and the floor slab 2 are
not considered to be 1 2 SEP 2005 7 actively integrated when thgySrerms
stacked in an air-tight state, and thus the ceiling slab 3 and the floor
sl ab 2 behave structurally independentlﬁ and therefore their
respectively required thickness nust be optimally set independently.
However, in the present enbodi nent, when the ceiling_slab 3 and the
floor sl atpctively éntegraied sheanbeyi 3ie sgekad 1) 28 aurighy sate, @H@@‘Eéh%l%‘h&& sIgb dni t
and thereby the rigidity is increased. Thus, the respective thickness
can be decmndasefiodrslahr? laahaunstraquniaimlimpendgntlhand itherefmas theinrespecgvay t y.
Concretely, the rigidity of a slab having a Young's coefficient E, width

b, and t htgkRasbickndss muePbEesRthAL, Y indéferdehtly: EWEFer, ianHe phgenti gi dity
in the case that two slabs are stacked is represented by 15 2 Bl =

E- bh2/ 3. ﬂ?@ﬂlm@w&qhg c&'nﬁg%’lab 3%3@5@%&%% 2 H&E‘sd K9 dhé Ym@%rﬁ pe sl ab

having a t ness h, and two s abs aving a ckness
h2 are.represe 20 h22/3, .and hl12 = 2h2 t hus hi =
12 43" ha( nangepdyiy Bdiast apuose gﬁ@f%&%ﬁ%&@et& S R i e
prOV|ded as shown below. Since the rigidity obtained by stacking two

sl abs, ead#fPR@iMcAbickpesscampbe Aeareasphby BB ampbRiquival ok Hethat ingTeage in-

rigidity.
Concretely, the rigidity of a slab having a Young’s coefficient E, width b, and

thickness h is represented by:

10
E‘l = E'bh?/6,
and the rigidity in the case that two slabs are stacked is represented by:
15 2 E-] = E-bh%/3.
Thus, when their rigidities are equal, the rigidity of one slab having a thickness h; and
the rigidity of two slabs having a thickness h; are represented by:
20 E-bh;%/6 = E-bh,%/3,

and
h;? = 2h,?, thus

hy =141 hy (hp =~ 0.71 hy).



200 M) is equal to the rigidity of one slab having It, = 141 nn} t@gl%ﬁ
t hi ckness of the conventional structure enploying the ceiling s gé

havi ng a thickness of 100 nmand 5 the floor slab 2 having the thickness
of 100nm can be reduced to 141 mm when they are integrated, which
suggests that each thickness of the ceilighg slab 3 and the flooring slab
can be reduced to 70.5 nmm. Accordingly, the total thickness can be

reduced by 59 mmy Jhysi. r{u rﬁchté}(Iam?‘?éa%g}m\%e& zﬁeshﬁ%tbeilow S S]ﬁé@'ﬁ)@‘i’lgﬁﬂ@

the cost of the unit Is also reduce I's thereby possible to

obtain an extr. aso abI stryct ural r. Ihe
operati ng ? Wﬁ}ac ?/%labs | ?éhcléavbr%?s}%% 'bil(g@fno Qﬁgl %8} é‘q?kr?{g%drggﬁ

two slabs as being h integration is p055|ble In the case
that the fiZ99/msp) rSequalrt@dhc 51@515 Ytorfloékﬁ]@§g‘ahmg|hs 1A rmigy iy hiskness gf ﬁ*ﬁ]

is possible to obtain a slab having a thlckness of 100 mm and havi ng a
ri gidity egoabvertiondlsatucofre amplaiingtheiceiging stahiddiavepsa thickné @@ npy and
integrating two slabs each having a thickness of 50 mm 15 An enbodi nent

of the Brespnflob AN hWinp ke BakReRd180MafcAReduddiio 141 snm eHen didyRind
is only one exanple and the present invention is not |imted by the above

embodi ment ; L,»gra't , RASH B gestt§) hﬁPQechB{hl‘i:i?ﬁesé‘PP%ﬁ% c@fm d1BBNInd @E ﬂ\é%h Y3b

appl|cat|ons to chafr e structure tor vari us structura esi gns.
For exanpl e can

al so be uséd® ﬁv% ggbaigtte ﬁ %%P H%%ﬁﬂ%§$?t$“§ngﬁo beﬁe (ﬁdgésgornt

relative recesses bet ween the praqjections 8 orm ng projections 8
on the cei [Ty t8¢ émalswaghtt Pfehg Hmt 11S yedyegd ang th? ﬁoqt ﬁé”t?d%“t"sls 3tSRépducehand

t he shear cotter 6, the thickness of the ceiling slab 3 is thicker that

t hat shown if in thkirgby possibdnid qbitein @ skeemelynsasénaiie strettersbwhich ipable e
ceiling 3 and the floor 2 respectively oppose each other. In the shear
cotterl® shmprovienh&ogeratdng tffieieptat fMoracsérapedpasiblent donitetélyanegte fwar med
on both the ceiling slab 3 and the floor slab 2. In the shear cotter 6

shown in 121,6ERs BQQE h9= d:5 g, 1f5mte£1§§@§ %ep%sglbfchatln DR\ @seSthAl thdfinally required
sem -circul ar shapes are forned hese
slab thickness h, is, for example, 100 mm, it is possible to obtain a slab having a
thickness of 100 mm and having a rigidity equal to that of a slab having a thickness of
100 mm, by integrating two slabs each having a thickness of 50 mm.

15 An embodiment of the present invention has been explained above, but this
embodiment is only one example and the present invention is not limited by the above
embodiment. It is possible to modify the above embodiment for various applications
and to change the structure for various structural designs. For example, the shear
cotters 6 shown in shown in Fig. 3 to Fig. 5 can also be used advantageously. The

20  shear cotter 6 shown in Fig. 3 forms relative recesses 7 between the projections 8 by
forming projections 8 on the ceiling slab 3 of the unit 1 (that is, in the parts other than
the shear cotter 6, the thickness of the ceiling slab 3 is thicker that that shown in Fig. 2)
and the projections 8 and recesses 7 of the ceiling 3 and the floor 2 respéciively oppose

each other. In the shear cotter 6 shown in Fig. 4, the platform-shaped projections 7 are

25 - formed on both the ceiling slab 3 and the floor slab 2.  In the shear cotter 6 shown in



enbodi ments described attain the sane effects. O course, irrespective of
the shape of the shear cotters 6, the position and range can beg BSER 2008 y
set depending on the anticipated shear stress. 5 In addition, in the
enbodi nent descri bed above, a nortar 5 is used as hardening filler that
is interposed between the units 1 to attach them by conpression, but the
units 1 can be integrally engaged together by filling the space between

the units WIg]E 80 F:efsgesgﬁﬁ}até ea}ﬂah&gseﬂﬂfkn%bia&)%@gs BIQEfoHP&f.arﬁdﬁo? helar den

naturally. suffircie r strength can provi ded, e I nvention

isnot limted . to th rtar. 5, .and fo xampl e, _various typ Q _of
adhesi ves, erpg‘é‘ihﬁhe?tsﬁsﬁrf}ﬁ?dlai"ﬁ@ tégﬁarﬂ%eﬁgczﬁ. n@]‘édutgsfe’ BI%EPE Ig%lc’g%}é%(%’ﬁﬁ‘? e to
be used in place of the nmortar 5 is CRC 30 (Conpact Reinforced

Conposi t e) theshGRCoERS, Hiegtospionfae fenee<ap Gasbitlpsct depgndare on hegn
ultra-high strength fiber reinforced conposite nade of special high grade
cenent, aggioggaddsheaddriess.ure (AE water reduci ng agent, high performance
wat er reduci ng agent, 15 and hi gh performance AE water reduci ng agent),

and filers whi chij felistde idiHe et B¥dHRent Tes@ el Bb&¥ee 8 mdridp8ris @edodshRFdening
fibers. In general, CRC 30 has a water cenentitious material ratio is

less than gQde.,and ‘gﬂ%%g%d%%%é&%ﬁ% Bl woﬁ%%cﬂ Vt\ﬁgerrr]] BY ﬁém%)%@@i/omt 6l:rll;€hl§nits

j oi nt strength of i's around onpress

strength is 130 . N . 20 Furthernprg, . above on an expl anat.ion of the
case T wh £ PhE AL TagbloRE SR LB TPACE BUREED (T R VITOhT &P
direction has been explained, but in the case that the units 1 are
connect ed lemasnipg end gliowiggteemonar Stethardsomeriralie df sdfigiant sheppgirengthrdant
form the units 1 can be simlarly connected together and integrated. In
addi ti on, beprioheledahe invendon isher éindated totdyepgachaneé saaxdmple, tvaripud typass
and beans in the units 1 and these 25 nenbers nmust be connected together,
t hese 10 MbE = heFVed) BesGRNBEGE Eifte tOUBE fgd. and 1 2 SEP 2005 10

One c;f preferable examples to be used in place of the mortar 5 is CRC 30
(Compact Reinforced Composite) or CRC-like high performance composites. CRC 30
is an ultra-high strength fiber reinforced composite made of special high grade cement,
aggregate, admixture (AE water reducing agent, high performance water reducing agent,

15  and high performancé AE water reducing agent), and fibers which include ultra high
strength steel fiber or other fibers. In general, CRC 30 has a water cementitious
material ratio is less than 20%, and has a compression strength of over 100N/mm®  The
joint strength of CRC 30 is around 55 N/mm?, when the compression strength is 130
N/mm?®.

20 Furthermore, above only an explanation of the case in which the units 1 are
connected when stacked in a horizontal direction has been explained, but in the case that
the units 1 are connected in a vertical direction, of course the side wall slabs 4 that form
the units 1 can be similarly connected tégether and integrated. In additibn;‘in the case
that there are members corresponding to pillars and beams in the units 1 and these

25 members must be connected together, these members can be connected together and



integrated in a simlar manner. Above, an enbodi nent and nDdIfICatIEpi
"t hereof have been expl ai ned, and bel ow ot her enbodi nents w || ble2 SEP 7005
described. Fig. 6A and Fig. 6B show an exanpl e of a three-di nensi onal
structure by 5 engaging iron reinforcing bars 11 as connecting nenbers in
the recess 10 as an engagi ng device for ggnnecting units 1 in both the
hori zontal and vertical directions Specifically, as shown in Fig. 6B,
in the enga |g§t QV|ce IP resent enbodi ment, a recess 10 is forned
on the oute FFAEE? 3D pe |pheral edge of the ceilings 3 of both of
the units 1, and at the sane tinme, reinforcin bar %%% OV|ded SO
as to project froftPeueRDEMACHEna apd 1ipgs MOt PRY H@F HFF ndg; e
and the distal end thereof is disposed inside the recess 10 of the other
unit 1. Botbelow ather emdiodiroends mgll badesctibedverl ap in the recess 10, and
they are engaged in the formof a lap joint by the nortar 5 that fills
the recess 10. ThHRl 6A)andlRg feBhdwhen extinipic bf atigecoinaeiondl andture by

i ntegrated. Wen the aforenmentioned CRC 30 is applied to the unit 1 in

the conngct} d—{%g%fh@ ﬁ}nrﬂdﬁ{f?&][cﬁ] oW AdednnBeti ankrﬂbﬁg"i’r?ﬁle%cefs@% 094 8fgaglde

follow ng a t &geous e S are confir Since the ceiling and
the floor of the.three-dinen i a
hi ckness ofe" ffofoirsori%gwﬁ%?e@%fﬁggiﬁ%r Zém? 8"? Vﬁ’i‘ TEResnTaly Srtcls, 2

as small as pOSSIb|e Waen CRC 30 .is used, one side of the recess can be

an 20 appr opr3aw@ 1B 08, dhtherengpsing deice i he PEAIER e IR 3 fecetsriict ur al
strength can be obtained when a reinforcing bar wwth a dianeter of dis
covered by fn@RCo8hadweiunigce hhhe pgriphesilzasgefof therceilinge$ of both) ofohe uhs 1,
di aneter of the reinforcing bar. (2) It is desirable to produce the three
di mensi onal ardod uhesamed g, Rirgheidg Hagy M arSipicded fteasGREra@bct fadne kel ofahn be

solidified within half a day, the three dinensional nodule 25 can be
constryet ededbsk&d 10 Aitd@¥-otler2niBRi@QQRd the distal end thereof is disposed inside the
recess 10 of tilc other unit 1. Both of the reinforcing bars 11 overlap in the recess 10,
and they are engaged in the form of a lap joint by the mortar Sthat fills the recess 10.
Thereby, both of the units 1 are connected and integrated.
When the aforementioned CRC 30 is applied to the unit 1 in the connecting
15  structure shown in Fig. 6B in place of the mortar, the following advantageous effects are
confirmed.
(1) Since the ceiling and the floor of the three-dimensional module 1 are formed by
slabs having a thickness of 100 to 120 mm, it is desirable to form the connecting recess
as small as possible. 'When CRC 30 is used, one side of the recess can be an
20  appropriate dimension of about 10 cm because a necessary structural strength can be
obtained when a reinforcing bar with a diameter of d is covered by a CRC 30 cladding
having a size of ten times (10d) of the diameter of the reinforcing bar.
(2) 1t is desirable to produce the three dimensional module within a shor.t tcrm. Since

the CRC 30 material can be solidified within half a day, the three dimensional module

25  can be constructed within a day.



11 (3) It is difficult to fill, for exanple, a nortar 5 in the rF?%ﬁ?zm&
because many reinforcing bars are crowded in the recess. However

beconmes easy to fill the recess when CRC 30 is used, because it is
possible to arrange the reinforcing bars in one plane w thout crossing
each other or bending, and it even becomgs possible to fill while the
reinforcing 5 bars on both recesses are separated. (4) Since the CRC 30

ror t ar 12 Wikl Y E lemg b I drfa@5iNRe [REES Be% dube hl%n??éﬁfopélﬁg to

fill CRCB even I'nto a sha narrow recess W thout formng void

i11ing op8 ?rata.r%ﬁr%e?ﬂs?nsfﬂﬁiéc'e{s%i%%rat Ol bR S B e SR, o
it

content thereof is |ow, S possible to apply the CRC 30 nateri al
to the joi ADihusedebiconsedt lstméﬂblﬁrt@érréilgﬁe‘hsF"dﬁfé’FCln #sIe onf PRBEVIPEYN ng
t hrough hol es (no-I| eakage) even when applied to the finished surface.
(6) Since ardshingeadt seasordreadingpdidlieewarbebemenpagibid wdfilmhile thearegtiaicing
period by use of the CRC 30 naterial, it is possible to denolish and

di smantd e b&g&mp;&g%em%m%@d 15 used for securing the accuracy of
the nodule without delay. In Fig. 7, in the case that the units 1 are

S e Y DR B (IR AL Sl MO Sl OSSP R dec

in the out surtace one O om unit

figure) an hor i ng 12 | rovi ded he .recess 1 t her eof
as an enggﬂ?cﬂ%égg\ﬁvﬁ%l TR ngﬁg% é” {fFYS Wlihot“b 88 VR PY WFE?‘P In
the other unit 1 (the 20 top . in the sanme figure) an identical anchorlng
menber 12 m@p%swkllhdmp@tqre%@égtq@nym%jtlé“cﬁllémg@ﬁerailﬁnthe recess 10 both
t he anchoring nenbers 12 are horizontally |apped, they are engaged in

t he form ofS)&ih@phg ARG 3bynottaeSiswiscans nd thatwatdricbstenhibereof eslewld s and
thereby the units 1 are connected together and integrated. In this case,
an anqiior i péssibleacappay thelGTC 30 SndtéHi 8 Beljyinting FERSLOH thBehde Sinddnspind] Of

the reinforcing bar can be suitably 25 used as an anchoring nenber 12.
module without forming through holes (no-leakage) even when applied to the finished
surface.

(6) Since a three-dimensional module can be integrated within a short period by use of
the CRC 30 material, it is possible to demolish and dismantle the temporary materials
15  used for securing the accuracy of the module without delay.

In Fig. 7, in the case that the units 1 are similarly connected horizontally and
vertically, a recess 10 is provided in the outer surface of one of the units 1 (the bottom
unit in the figure) and an anchoring member 12 is provided in the recess 10 thereof as an
engaging device for engaging the units 1 together horizontally. In the other unit 1 (the

20  top in the same figure) an identical anchoring member 12 disposed in this recess 10
projects, and in the recess 10 both the anchoring members 12 are horizontally lapped,
they are engaged in the form of a lap joint by the mortar Sthat fills the recess 10, and
thereby the units 1 are connected together and integrated. In this case, an anchering

head part that is integrally formed on the distal end of the reinforcing bar can be suitably

25  used as an anchoring member 12.



1 2 SEP 2005 12 The above-described integration of nodul es shown in
“Fig. 7 can be carried out by use of CRC 30 in place of nortar. WyenSERE05
30 is used, the preferable effects are obtained as descri bed below. (1)
Since the ceiling and the floor of the three-di nensional nodule 1 are
formed by 5 slabs having a thickness of 390 to 120 mm it is desirable to
formthe connecting recess as snall as possible. Wien CRC 30 is used,

one side of Lhe " PESRR. E30:DBA T ARREODF bRk A LIRS, of cAPMardls 61T

because a necessary structural obt ai ne

naving & Sibaansrol G B oEIREa Lot | NADGR GGt b SBPeE I PRI EIRG B

10 (2) It is desirable to produce the three dinensional nodule within a
short ter mobsiinedas daseri@mRdbedov.mat eri al can be solidified within half a
day, the three dinensional nodule can be constructed within a day. (3)
It is diffi(eyl Sidce the tdiling awd evedivpk ef tha threeidimertsiomal tloduleekcars Sormacause
many reinforcing bars are crowded in the recess. However, it becones

easy tosfi 'shaﬁshﬁv{ngca%?qkﬁ\&%f@ﬁ’@;o 10 Bh, iSis e rhblORABHE €hd EornEctfSibdik €
to arrange the reinforcing bars in one plane w thout crossing each other

or bending, _and.it evepn begane i.pl e it il L r.ei nf or ci ng
bars on bot™ > eaclzleag?é’éaglre e g@]peé]f%?@gﬁ l%)h edS?%%ééd%ﬂ%ﬁéﬁ%e%%&%%%{ 5 has a
high fluidity when filling %he reéess, it is Jaossi ble to, fill CRC 30
even into &PEFRAHIIEIFESIARPE 8P dE CELOSHPYIFARCE PR Hcirsslfirengy can be
therefore, 20 even an unskilled operator is able to carry out the
filling opebsinghwhema Riigfor@ng harsypith & diastesenad diig coeerprbbrd GRft 80 cleddwgt er
surface of one of the units 1 (the upper one), and at the sane tine, the
di stal end$aeingdeza ef taf anes (i0d)af tHeddismeter af the reinfecihgthai. nto this splice
"sleeve 13, and thereby both of reinforcing bars 14 are engaged by the

spliceigl eey?) 1% @sphBIeto pidd@cdline tidree @liflerforal@iob6le Widfif b RBoMRArml 4 Jisce
inserted into _
the CRC 30 material can be solidified within half a day, the three dimensional module
can be constructed within a day.
(3) 1t is difficult to fill, for example, a mortar 5in the recess, because many reinforcing
bars are crowded in the recess. However, it becomes easy to fill the recess when CRC
15 30 isused, becausé it is possible to arrange the reinforcing bars in one plane without
crossing each other or bending, and it even becomes possible to fill while the reinforzing
bars on both recesses are separated.
(4) Since the CRC 30 mortar Shas a high fluidity when filling the recess, it is possible to
fill CRC 30 even into a shallow and narrow recess without forming void; and therefore,
20  evenan unskilled operator is able to carry out the filling operation.
In Fig. 8, a splice sleeve 13 is bored into the outer surface of one of the units 1
(the upper one), and at the same time, the distal ends of the reinforcing bar 14 that are
inserted into this splice sleeve 13, and thereby both of reinforcing bars 1-4 ére engaged

by the splice sleeve 13 project, the distal end of the reinforcing bar 14 is inserted into

25  and engaged with the splice sleeve 13, and both of the units 1 are connected together and



25 and engaged with the splice sleeve 13, and both of the units 1
connected together and 1 2 SEP 2005 13 integrated. In order tol g@ﬁgm5
the reinforcing bar 14 to the splice sleeve 13, either the reinforcing
bar 14 can be inserted first and then a hardening filler such as a nortar
MIlled into the splice sleeve 13, or whgm the reinforcing bar 14 is
inserted into the splice sleeve 13, their nechani cal connections can be

aut omati cal | %’g{ gif Ofnn&ge rﬁ&??esﬁe rélrlll%lrcgﬁ barts RN fle %ﬂi%ess e 1§ Shebgkur e

for |ntegr5¥ mo ane s of both panels by engagi ng

anchor relnforC|n bars 1 aof ea and fi he
corner W tFFIQfR@“?%) arTiecan é@?eé‘teﬁgﬁg gﬂgt’i‘ealol%a éerﬁﬂ%iﬁﬁgrb Cgﬁﬁagﬁorfaé

advant ageous and the follow ng effects are observed. (1) Since the

cei | i ng andfill¢rkinte Gorspbee slpevet I ewaﬁrn’élﬁgmfmcmgrb@uﬂfé1811na¢r&edfla&0rf€%iswe 10
sl abs having a thickness of 100 to 120 nm it is desirable to formthe
connect i Ngsle@&EES thesSmschahicabsormestsotdloan b¥\h entodkTicaDy perfosed, woneassi de of
the recess can be an appropriate dinmension of about 10 cm because a

necessayy struct gl 154 heDgiH sERHs PRruclRt Bl MIBR tHolpahslk OF §binGnbéids
W th aqglaneter oﬁgdr?i coveréd by aanC 36 cl §gg|%g Oﬁ§V|ng§gls|££ of

ten. times (00 ool B (ALANRL SIcy O B6 B LI ELABCRB0 B Zlnd b e

desirabl e uce |nen5|on ort Vternr
Since the CRC 30 mat C he sol.i di |ed thin h the three
di mensi onalPeROERFT & 1thC§1%Cf;é) g‘ﬂ?t‘?‘ﬁ&‘i‘"@ﬁ“ﬁf Pa}ﬂe}’?v%a’bda‘ﬁ/py ?:%C ?@ 19 VAP RETRSI ¢t
to fill, for exanple, a nortar 5 in the recess, because many reinforcing
bars are camwedoliowinpeffects assobseit@ver, it becones easy to fill the

recess when CRC 20 30 is used, because it is possible to arrange the
rei nf orci n@)b&iacd me@aiebingIaaaehe/\ﬂcbd‘rmﬁuhecthm&limgnﬁand} noddude 1 are foened g, and

it even becones possible to fill while the reinforcing bars on both
recessigs agSoSIRNARd B5kknedd ofI006 120 erRCsHsiFAYIE & fopmnBe conrfticBhg fecelsdi ty
when filling the recess, it is possible to-

as small as possible. 'When CRC 30 is used, one side of the recess can be an
appropriate dimension of about 10 cm because a necessary structural strength can be
obtained when a reinforcing bar with a diameter of d is covered by a CRC 30 cladding
having a size of ten times (10d) of the diameter of the reinforcing bar.

15  (2) It is desirable to produce the three dimensional module within a short term.  Since
the CRC 30 material can be solidified within half a day, the three dimensional module
can be constructed within a day.

(3) It is difficult to fill, for example, a mortar Sin the recess, because many reinforcing
bars are crowded in the recess. However, it becomes easy to fill the recess when CRC

20 30 is used, because it is possible to arrange the reinforcing bars in one plane without
crossing each other or bending, and it even becomes possible to fill while the reinforcing
bars on both recesses are separated.

(4) Since the CRC 30 mortar Shas a high fluidity when filling the recess,.il .is possible to.
fill CRC 30 even into a shallow and narrow recess without forming void; and therefore,

25  even an unskilled operator is able to carry out the filling operation.



fill CRC 30 even into a shallow and narrow recess w thout form ng voi

and therefore, 25 even an unskilled operator is able to carry oul ZtSIEB 2005
filling operation. 12 SEP 2005 14 (5) Since the CRC 30 nortar 5 is

vi scous and the water content thereof is_low, it is possible to apply
the CRC 30 material to the jointing regi 3 of the three di mensional

nodul e wi t hout form ng through hol es (no-I eakage) even when applied to

t he fi ni shetb) Suefthe €ERG3( B)orGr hiseviwonharekethd watarsiooteal thepdlisdovart ihe
integrated within a short period by use of the CRC 30 naterial, it is

possi bl e t opelgmBK icsdppin thedTROBOthAerid1 €0 {HRITPIRKIE }’eg‘mﬁi of ihalthree dsaehsional
securing the accuracy of the nodule w thout dela (7) When the CRC 30

having a st raefem oujt(?(grrdlﬁ§ﬁ§8%¥1 Bdled G n&g@@wnweg%ﬁgﬁm bettﬁe%m%héd

nunber and near not bent steel Accor

connecting recess can 10 be filled by CRC 30 easily. In each of the
enbodi nent s>H&&Er i bed above, similar to the first enbodinent, the units
1 can be rellably and rigidly connected together only by operatlons

carri ed dut (6) Sircsiafdrachdimgasipaal moduieicayi hedategraias! withineSher; pesiod fygise of
integrated in an air-tight state, the thickness of each of the units can
be made 50 t}mOKﬁ/oBOhhmméal,itﬁrasteibm/temiemhalh hnd diamantld Bietthmporalemareirials 1
can be made |ight weight. Mreover, the enbodi mrent showed in Fig. 6 can

al so be apphdeddot @chififg GRS cibcy the hddbR wihdus ddlagr e connected
hori zontally, and the embodi ments shown in Fig. 7 and Fig. 8 can also be

applied to (]t QVH t‘fqe'dR(‘l"@ ‘BQwhE% éH@h%é of1 %&Qdi‘rl?f‘strﬁa@eésﬁxg%\ﬁ@é bhi$3!small

di rection. 1tion, ts shown I n can be
Flg 5 SRR O e UREEAET L0 e e
\e/(rartr)f)ld::ﬁé)ndl redéﬁ{d%)ﬁgg%@%ﬁyt hat t he units 1 used in the each of the
In each of the embodiments described above, similar to the first embodiment,
the units 1 can be reliably and rigidly connected together only by operations carried out
outside the units 1, and since each of the units 1 is integrated in an air-tight state, the
thickness of each of the units can be made 50 to 70% thinner than conventionally, and
15  thus the units 1 can be made light weight.
Moreover, the embodiment showed in Fig. 6 can also be applied to the case in
which the units 1 are connected horizontally, and the embodiments shown in Fig. 7 and
Fig. 8 can also be applied to the case in which the units 1 are connected in a vertical
direction. In addition, the embodiments shown in Fig. 6 to Fig. 8 can be arbitrarily
20 combined with the first embodiments shown in Fig. 1 to Fig. 5, and the units 1 can be
connected in both the horizontal and vertical directions.
We note that the units 1 used in the each of the embodiments described above
can be manufactured by suitable methods, and one of these advantageoﬁs manufacturing

methods is shown in Fig. 9 to Fig. 10. As shown in Fig. 9A, the floor mold 20 for the

25  floor slab formation and the wall mold 21 for the wall surface slab formation can be



can be manufactured by suitable nethods, and one of these advantageous
manuf acturing nethods is showmn in Fig. 9 to Fig. 10. As shown in ﬁi&ﬂ’ 1005
9A, the floor nold 20 for the 25 floor slab formation and the wall nold
21 for the wall surface slab formation n be 1 2 SEP 2005 15 assenbl ed
by bei ng supported by the tenporary sup t frame 22 and platfornms 23,
concrete poured into these frame nolds, and thereby, as shown in Fig. 9B,
the precasssemblsdrbatheingosuppedsd ythe depporantryPPa fRMs2 apdpathoramd: he

wal |l slabs 4 is formed in an inverted state. At the sane tinme, as shown
in Fig. | Qhncrdepoaictiimg thdsalfratei moldaramddhérelsg paslavel yn g. 2B fthapregastcast
concrete slab 1B, and the box body 1A and precast concrete slab 113 that

serves as &diRra€bbk B ARoApAERoARS RO $4b 2Bkl (hR VeI MR, isdbenddiaraby
the wunit | is conpleted. Inthis case; the integration of the box body

TA and the prec C re st n.be. c i 4 ar o the
structure ]inﬁer‘\?\%oﬁééutet h%HEIFﬁ {agnesthrﬁg’/najs?lﬁ&gﬁlgﬁ%@é’r@gg%ﬁhéglagdé i?ofg%ﬁ?er .
That is, as shown in _Fig. JOB, recesses 10 are for 10 on the upper end
of t he Dl JePEHH Y aba pLBecist swafr?tﬁélalaé?% 6%}*1&&’%3’@3? gf\ PHPTEES] F%P%‘T ab
3, and as shown in Fig. ICC, after engaging the edges of the ceiling 3
into the rdgkeiBékatservesns thegelalislabu 4ra eesesi g, intsgratcdoang Hrereby the
reinforcing bars 11 are bent and overlapped in the recess 10 of the

cei ling 3,uiihkigangsdsed. 1h thisscabs, lthenhtagritionaofms ba@r bdly dnd Herpboasbot h
reinforcing bars 11 are engaged in the state of a lap joint. Thus, the
wal | surf acmcrh@fab 4Blan d8dakea cuesitdiRgy3b e shruliufe inWBigh Ahd YnitRBSALd,
and the unit 1 is conpleted. 1 2 SEP 2065 16 What is clainmed is: 1. A
unit constg:yck [ Si h - qf: f i i i ce
rectangul aIiralaéh%}i3 ?%w&ﬁ%’ggg%a%eg et’nif}%t #’ﬁg%%?ﬂf:lgﬁg'e@?’ gﬁgggg gggé%f ?)glség?hese
3|n Ir E:(S:tlpgngon ﬁé}})lg%rsénggokéﬁf {’j’léﬁ Ewézﬁ:&@?arljls %Oarrll%%e génrp%%}all E’é'ge &r thg géiﬁng slab 3,

and as shown in Fig. 10C, after engaging the edges of the ceiling 3 into the recesses 10
of the wall surface slabs 4, both of the reinforcing bars 11 are bent and overlapped in the
recess 10 of the ceiling 3, the recesses 10 are filled with a mortar 5, and thereby both

reinforcing bars 11 are engaged in the state of a lap joint. Thus, the wall surface slabs 4

15 and the ceiling slab 3 are integrally connected, and the unit 1 is completed.



bui |l di ng, conprising the steps of: providing an engagi ng device for
connecting the units together on the exterior surface of the uni tis2 S&P 2009
advance; connecting together and inte%rating units by using said
engagenent device through a close att®hment of exterior surfaces of
said units to each other; formng a shearing cotter in advance to serve
as an engagi ng device on the exterior surface on both sides of the units
to be conngcted tagether; and connecting and integrating said units by
conpr essi o f%.ﬁﬂﬁﬂl%aid shearing cotters together through
solidification of said hardening filler into a state that provides
shearing strength in the in-plane direction by use of said shear cotters
and said har dent AGynf {drshiorch éhmém@%gg {i131d0 0 FRIRRMH ARCORAARY 1O
claim1 conprising e steps o providi ng”a connecti ng ber to serve

as an. engagécgaglgqsymw Rofsh 8RO Malid6f &HcRIORd SHEAGR AEsLQLR iMAi ts

that are to connecte ogéet her; and overl appi ng both Tctonnecti ng

menbers i ngigieashiettis s @aRizaMdl GRRNSE I MEth LiRGELACkhAEY ddnsRGERNg the
units by fixing these connecting nmenbers using said hardening filler

that fill sphiling&ea§sisink tBe SR #4005 17 3. A unit construction met hod
according to claim1 conprising the steps of: providing a recess as a
connecti ng menbeprdvidiag ag xh@ighid destveffacendbctingah®tnitdh@gethet 6n dierteriak e t o
be connected and an anchori ng nenber di sposed inside said recess to

serve as aburéngadiheounde\in aévandé;sposi ng an anchoring nenber in a recess of
another unit protruding fromsaid unit; and connecting together and

i ntegrating sai dchmteatingntogsthbyaidapfegragingamtis by usihg said engagement device

through a close attachment of exterior surfaces of said units to each other;

forming a shearing cotter in advance to serve as an engaging device on the
exterior surface on both sides of the units to be connected together; and

connecting and integrating said units by compression attaching said shearing
cotters together through solidification of said hardening filler into a state that provides
shearing strength in the in-plane direction by use of said shear cotters and said haidening

filler.

2. A unit construction method according to claim 1 comprising the steps of:
providing a connecting member to serve as an engaging device in a recess on
the external surface of both units that are to be connected together; and
overlapping both connecting members inside said recess and connecting
together and integrating the units by fixing these connecting members using said

hardening filler that fills the recess.



anchoring nenbers inside or said recess and fastening these anchor
nmenbers using said hardening filler that fills said recess. 4. k2§EPﬂW5
construction nmethod according to claim1 conprising the steps of

- enbedding a splice sleeve as an connecting device in the external surface
of one of the units to be connected; protruding one end of a reinforcing
bar fromthe external surface of the other wunit to be connected; and
inserting the end of a reinforcin th uniI.iq o said

gar of. e ot her

splice, sléeve of A BRibCqITRCHQs e Grerding g elaHm § fopPnsing the §igpy of:
construction nethod a cording to claim?2 co rLsin% Ehe st eps é?: !
enbedding a spli c&QNTEE8 Sy B EHRECVIRIGORET Ban sl SuUpch olane of feace
of one of the ynits to conn X t.rudi one .of. .einfor.cin
b From t ABNE R e QP FrfROBE ShE B aiiahhl Hcithf ARpENT Rla8 sdif k! N9
i nserting ts@ﬁzeea@%%ﬁg%riﬁ%eﬁélﬁ&[ cing bar of the other unit into said splice

t

sl eeve of one uni ntegrating both units.
disposing an anchoring member in a recess of another unit protruding from said

unit; and
connecting together and integrating said both units by lapping both of the
anchoring members inside or said recess and fastening these anchoring members using

said hardening filler that fills said recess.

4. A unit construction method according to claim 1 comprising the steps of:
embedding a splice sleeve as an connecting device in the external surface of
one of the units to be connected;
protruding one end of a reinforcing bar from the external surface of the other
unit to be connected; and
inserting the end of a reinforcing bar of the other unit into said splice, sleeve of

one unit for integrating both units.

5. A unit construction method according to claim 2 comprising the steps of:

embedding a splice sleeve as an connecting device in the external surface of
one of the units to be connected;

protruding one end of a reinforcing bar from the external surface of the other
unit to be connected; and

inserting the end of a reinforcing bar of the other unit into said splice sleeve of

one unit for integrating both units.





