SPEEI FI CATI ON STRUCTURE MEMBERS AND A METHOD OF JO NTI NG THE SAME 5
TECHNI CAL FI ELD The present invention relates to structure nenbers
constztuting pillars and beans of buildings, nore particularly to a
technical field for jointing structure nenbers nade of concrete and a
material simlar to concrete. The structure nenbers are used for ordinary

bui | ding, bridges, 10 sand guar piles, utility-line poles,
et c. BACKGROUND TECHNOLOGY The ﬁ%@gm‘gﬁﬁbﬂ he fields of earth working
and building are generally nade mainly materials of tinbers, reinforced
concrete and steel franes, and 15 which are however not a little resorting

to manual WTRUOTURE MEMBERSENBA MEFHOD OPJOYNTINGTHRSAMES bet ween
beans and beans, beans and pillars are conplex in a construction thereof,

and stress is applied much to such jointing parts, and which leads to
frequent manual working if they are finished with sufficient quality. Anong
them isn cCBEECHINICAE BTELTX ure nenbers concreted 20 in the site, the
manual operation and technical workers are required when constructing the
jointing parts.Thiovaesent titneendioar eelatesn do mstmacture| diengsenshicatstiudingoughl y
constructed ow ng to the | abor short, high aging of the technical workers,
and furt hepillars andcosams aofshuildisgs smoreoparticularlyeto reartechnigali Seldefurt ed in
Hanshi n (OGsaka, Kobe and nei ghbor hood) great earthquake 25, which occurred
on Januar yjoBtinEo gguchare; membersomadee of) ¢pnevete sand, akmateripl simac Honer e

built a decay ago have collapsed owing to the congtructiqn, error,. although
such bui | w%e%rxﬁecﬁmth dHETBPEFT @re ISR ifemora)a%hgmmmmge& it is
evident that the huildings ich,.are.built recently are 1 det eri orated
in qu pity“§¥h%€ma§&ﬂgmﬁﬁﬁtEﬁﬁ§upﬁéfpﬁﬁﬁﬁ&§d§”morkers whose | evel are | ower
than those of the decay ago. In addition to the deterioration of the
quality, the design of the building

BACKGROUND TECHNOLOGY
The structures in the fields of earth working and building are generally
made mainly materials of timbers, reinforced concrete and steel frames, and
15  which are however not a little resorting to manual working in the site thereof.
Particularly, jointing parts between beams and beams, beams and pillars are
complex in a construction thereof, and stress is applied much to such jointing
parts, and which leads to frequent manual working if they are finished with
sufficient quality. Among them, in case of the structure members concreted
20  in the site, the manual operation and technical workers are required when
constructing the jointing parts. However, there are found many buildings
which are roughly constructed owing to the labor short, high aging of the
technical workers, and further a low-cost consciousness. On the other hand,
as is reported in Hanshin (Osaka, Kobe and neighborhood) great earthquake
-~ 25  which occurred on January of 1995, 30 to 40 % of the buildings in Kobe city
which were built a decay ago have collapsed owing to the construction error
although such buildings were constructed by the technical workers.
Meanwhile, it is evident that the buildings which are built recently are



per ‘'sé has been sinplified recently. Accordingly, sonorous buildings |ike
the 5 nmedi eval European buil dings are not found recently, which makes a
city space bleak. If the design of the construction is not excellent,
peopl e are neither relax nor feel at ease, which |owers the |evel of
culture, resulting in devastation of cities. 10 DI SCLOSURE OF THE
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beans and Mqﬁeﬁﬂfhrp&moﬁﬁ%aééalﬁ , Wi th ease, and capabl e of
constructing sonorous buildings, and it is another object of the present

i nvention to priaviddetich fEihecibtddoratishioPithé iq%ﬁli’éﬁ%?é 'desigh WFeh8BUHEg 10

achi eve the above objects, the structure nenber of the present invention is
usabl e t o purl dechias beerb emnpliftuddreeeontird A@fmﬂirﬁ%‘y} Somorolde biildigs flike aher et e or
a material simlar to concrete, wherein the holl ow tube has an irregul ar
porti ol ommedievahE&urspedrabeildings ent . ndtafunidr reegutlgy wiieh moakex at bity20

i nner surface may have a helical shape or an inner formwrk may be enbedded
in the inepacsbleake If Khetdesign d¢fhhehaidstmdtioneistayt kavelent, pedpde rarent
portion to which an attachment is fixed or nmay have an aesthetic irregular
portion regitherirelaxyngrrfeel alcdase, vehichJowexsethiehlavebp! cgturd, resultingrin t he
structure penber may conprise a plurality of hollow tubes 25 which are

i nt egr at ecemastatipneolgideher while they are bundled, or the hol | ow tube may
be notched at a part or an entire thereof. A reinforcing plate my be
attached to the inner surface of the hollow tube. Further, a decorative
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beams and beams and pillars with ease, and capable of constructing sonorous

buildings, and it is another object of the present invention to provide a method
15  ofjointing the structure members,

To achieve the above objects, the structure member of the present
invention is usable to pillars or beams and formed of a hollow tube made of
concrete or a material similar to concrete, wherein the hollow tube has an
irregular portion on an inner surface thereof. Each irregular portion on the

20 inner surface may have a helical shape or an inner formwork may be
embedded in the inner surface. Further, the hollow tube may have an
attachment portion to which an attachment is fixed or may have an
aesthetic irregular portion respectively provided at an outside thereof, Still
further, the structure member may comprise a plurality of hollow tubes

25  which are integrated with one another while they are bundled, or the hollow
tube may be notched at a part or an entire thereof. A reinforcing plate may
be attached to the inner surface of the hollow tube. Further, a decorative

member or a reinforcing member may be attached to a part or an entire



5 jointing ends of two or nore structure nenbers, then introducing a
filler into the structure nenbers so as to be solidified. Further the
met hod is characterized in conprising attaching cover nenbers so as to be
fixedly attached to portions adjacent to ends of the structure nenbers
which are to be jointed, facing the ends of two or nore structure nenbers
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the latter method, 1t I's preferable to use the cover ne avi ng an
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structure nenbers of the pfese I nvention thus constructed as set fort

above is cihtisagdrtivded ids SOMBtEI dbvat isaehAragtctiZeadind espHiQing ®uf- t he
structure nenbers at a portion adjacent to an end thereof to be jointed

wi th af enjdintingamdsE tws lof bedrer Sraeiipe imethbésts; thénm inthghiche &fllepintohe one
structure nmenber with the end of the another structure 20 nenber, then

i nt roduci ndpeastriukcture mmenabérsesdags bodpessoliatifisdo HRutkpandhed method hizt bot h
structure nmenbers are jointed with one another. It is preferable as the
provi si on cifaratterized ibochmpiisingt atdathingbamorer imeibees sboamnotbe fixedly of t he
reinforcing menber or the cover nmenbers, or the bag body may be restrained
fr om bei ncatésehaddedastionsgdisicentito endscof thersbeucture neembcmsmﬁmhrgezts menber
or a restr.icti,on nmber so as fo stop the end of the bag hody at a given
posi tion. Huseinted, facing; the repds: afetwenpr bmose ovtrueiyre  memhayar havimgor t he

8.2 e 0 SRS R oS B A £

h 1.h Pl is fill ilizi . h b [ d
o oo bRt e et 0 i, R
port o IASRARE Kb LA Ui bad BRBAAE, SRBRTAER ARITIS, o1 200

fromthe gigferable to use the cover member having an elastic body at the periphery

thereof,
15 Another method of jointing structure members of the present invention
* thus constructed as set forth above is characterized in comprising attaching
a bag body to one of the structure members at a portion adjacent to an end
thereof to be jointed with an end of another structure member, butt-jointing
the end of the one structure member with the end of the another structure
20 member, then introducing a filler into the bag body so as to be expanded, so
that both structure members aré jointed with one another. It is preferable as
the provision of the bag body that the bag body is fixed to another end of the
reinforcing member or the cover members, or the bag body may be
restrained from being extended by way of the cover members, the reinforcing
25 member or a restriction member so as to stop the end of the bag body at a
given position. Further, a jointing frame may be provided at another end of
the bag body. Still further, when the jointing member is jointed with the

structure members, the structure members are butt-joined with the jointing



5 ’discharge port through the air discharge passage when the filler is
I ntroduced into the structure nmenber. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 is a perspective view of a structure nmenber according to a first 10
enbodi nent of the present invention. Fig. 2 is a perspective view show ng
an exanple of an inner formmrk to be used when the structure nmenber in
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structure Tefbgrefaftflt thad the yif ichihgd HhisbALA bl aif diblifarkb It SO ment
of the present”invention. Fig. 5 is a cross-sectional viewof a structure

menber accrisgeftivdl9 d@ﬁﬁai:meriﬁ@%lg?bm 6h th8nhdr' st FARRFYHESMlow | 9- 6

is a cross-sectional view of a s ure menber according to a 20 third

modi fi cat i tubepfwhidpéin afrSinsilebihd FEcturti BremberSisadiztlRgged Feémofl aiwi ew of a
structure nenber according to a fourth nodification of the first

enbodi fent distharge portthaoaglo tize siedischasde yaags Mdwnthefill@xiaintredededa
structure nenber according to a second enbodi nent of the present invention
i n whi ch 2#ito thestrncewefmember.k i s enbedded. Fig. 9 is a cross-sectiona

per spective view show ng anot her exanple of a structure nenber according to
t he second enbodi nent of the present invention in which an inner formwork

i s enbedded. 4 Fi@pgl'ﬁ 10 is a cross-sectional view show ng still another
exanpl e of BRIEFINESCHIPION OFEHE BRAVINGShe second enbodi nent of the

pr esent inventiI%n Jrn whi ch an inpner formwrk and a surface nenber are
embedded. Fig. H& 11s aperspestive gigwahbp sfresiurs member accgrdingdaipefirstccor di ng

102 30 ' boaiaR O IR bredent HfveRESRS" | NVention.
Fig. 2 is a perspective view showing an example of an inner formwork
to be used when the structure member in Fig. 1 is manufactured.
Fig. 3 is perspective view showing another example of an inner
formwork.
15 Fig. 4 is a cross-sectional view of a structure member according to a
first modification of the first embodiment of the present invention.
Fig. 5 is a cross-sectional view of a structure member according to a
second modification of the first embodiment.
Fig. 6 is a cross-sectional view of a structure member according to a
20  third modification of the first embodiment.
Fig. 7 is a cross-sectional view of a structure member according to a
fourth modification of the first embodiment.
Fig. 8 is a cross-sectional view showing an example of a structure
member according to a second embodiment of the present invention in which
25 aninner formwork is embedded.
Fig. 9 is a cross-sectional perspective view showing another example of
a structure member according to the second embodiment of the present

invention in which an inner formwork is embedded.



Fig’ 12 is a perspective view of a structure nmenber according to a fourth
enbodi nent of the present invention show ng an exanple where the structure
menber has an attachment menber which is attached to an outside thereof. 10
Fig. 13 is a perspective view of a structure nmenber according to a fifth
enbodi nent of the present invention show ng an exanple where the structure

menber conpri seﬁgalgllg bt dok- s%h{)’xﬁél%@% Eﬂ(}d]lﬂgf §tﬂp% otﬂ:érgenglﬁngle of'a

cross-sectional Vi ew show ng ano exanpl e ructure nmber having a

plurality Giuaund! Sl Q&O}Qiﬂgﬁto lhe second Ehﬂrodilrﬁeﬁts of ﬁi&éﬁﬁ&ftt i onal

vi ew showi ng a nodification o e structure nmenber shown in Fig 14. Fig.

16 is a crménﬁ&@tm%ﬁbhMh%ei«*}@ﬁh%nl@ﬂﬁ%%rfﬂt@lxﬁéﬁ%fafbéahbécnﬁedstructure
menber shown in Fig 15. Fig. 17 (A to Fig. 17 (C are cross-sectional

vi ews each shoviiiggdl Ris?4 crosstdedtibHAEVIERGRA seeird meniberactordify esraodi ment .
Fig. 18 is a cross-sectional view of a structure nenber according to a

sevent I5 enthodli erebédinteng of 82 presantimyeatisect i onal view of a structure nenber
according to an eighth enbodi nent which is subject to reinforcenment. 25
Fig. 20 (A ancFiEi 12 i2@ p&)speckive vieys - e at stouctiire irrevmbénacenrdirg to ag an
exanple of a jointing nmethod of structure menbers. Fig. 21 (A and Fig. 21
(B) are crivusthsembpdimad¢ntvifahe msemmvanuon@hawmgmn exazmle evldreatheoi nt i ng
met hod of structure nenbers. 5 Fi g. (m)b@and Fig. 22 (B) .are
cr oss- sect§towneture | membesrhas pnaattadgm@ntlme r hehichy mphiached ato ennt i ng
met hod of struct re nmenbers. Fig. 23 (A) and Fig. 23 (B) are
cross-sect? xRk for expl ai ni ng m)re still another exanple of a
jointi g’g nmet ho t.ructure menber IS a (chrosi sect i onal
I accor

Fig. 2
vi ew A8 expl aj as JaoP?i‘ESPﬁ‘é W%‘[VFR% 8? a structuré %’nemﬁe

fifth embodlment of the present invention showing an example where the
structure member comprises a plurality of bundled hollow tubes.
Fig. 14 is a cross-sectional view showing another example of a
structure member having a plurality of bundled hollow tubes.
15 Fig. 15 is a cross-sectional view showing a modification of the structure
member shown in Fig 14.
Fig. 16 is a cross-sectional view showing another modification of the
structure member shown in Fig 15.
Fig. 17 (A) to Fig. 17 (C) are cross-sectional views each showing a
20 structure member according to a sixth embodiment.
| Fig. 18 is a cross-sectional view of a structure member according to a
seventh embodiment.
Fig. 19 is a cross-sectional view of a structure member according to an
eighth embodiment which is subject to reinforcement.
25 Fig. 20 (A) and Fig. 20 (B) are cross-sectional views for explaining an
example of a jointing method of structure members.
Fig. 21 (A) and Fig. 21 (B) are cross-sectional views for explaining

another example of a jointing method of structure members.



structure nenbers injointing parts. Fig. 25 is a cross-sectional view

showi ng an exanple of a cover nenber. Fig. 26 is a cross-sectional view
showi pg an exanple of a rimframe to 10 which a bag body is attached.

Fig. 27 is a perspective view showi ng a bag body and core rods respectively
attached to the rimframe. Fig. 28 is a cross-sectional view show ng

anothe! - exan! qiglaf(A) Ad FRMB2!®) Wb ol DRHRA Vel B L26H

Fig. 29 is a croSs-section S re nmenber '8%%§gg bodi es

are attachgththbt xaniflleof OW%S@O?E%C&E%%%%’QQ a jointing state

usi ng the structure nenbe 1 1s a perspective view

show ng an exargiEe23{APaddFis! 290§ 4R @ os¥Bectional vidw Jfor 8&plathifs more
cross-sectional view show ng an exanple of a part of the ‘bags Ich are

attached tsiill other skdmplel dfaBintingthethodbf shi@tw@dmembarpartly cut
perspective view of structure nenbers for explaining a jointing nethod of
struct 8re nenbdfig. 24 i ke crosbakttignalaviess o gxplaithing adjoidtiss ntethbd ufal vi ew
taken along lines A- Ain Fig. 33. 25 Fig. 35 is a cross-sectional
vi ew of t hetrettune membersihgointing phitg. 33 in which a filler is filled. Fig.
36 is a perspective view of reinforcing nmenbers to be used in the jointing
parts. 6 Fi JFlig325( ) aarbsFisgeti®ral( Blevarshowing pac exameple @fisa eastershowi ng
a structure nber having a hollow tube a part of which is notched. Fig. 38
is a persdB8empbge view of a reinforcing nenber in a jointing part. Fig. 39
IS a perspecti vi ew showi ng assenbly of the reinforcing 5 nenber in
anot her j oi nti \ri'gg }sq cross-sectional view showing an example of a rim frame to

10  which a bag body is attached.
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Fig. 27 is a perspective view showing a bag body and core rods
respectively attached to the rim frame.
Fig. 28 is a cross-sectional view showing another example of a rim
frame to which a bag body is attached.
15 Fig. 29 is a cross-sectional view of a structure member to which bag
bodies are attached.
Fig. 30 is a cross-sectional view showing a jointing state using the
structure member of Fig. 29.
Fig. 31 is a perspective view showing an example of a jointing frame.
20 Fig. 32 is a cross-sectional view showing an example of a part of the
bags which are attached to the jointing frame of Fig. 31.
Fig. 33 is a partly cut perspective view of structure members for
explaining a jointing method of structure members in the jointing parts.
Fig. 34 is a cross-sectional view taken along lines A - A in Fig. 33.
25 Fig. 35 is a cross-sectional view of the structure members of Fig. 33 in
which a filler is filled.
Fig. 36 is a perspective view of reinforcing members to be used in the

jointing parts.



Fig' 40 (A) and Fig. 40 (B) are perspective views each showing a jointing
menber. Fig. 41 is a vertical cross-sectional view of the jointing nmenber
in Fig. 40 (B). 10 Fig. 42 (A) and Fig. 42 (B) are perspective and
vertical cross-sectional views show ng another exanple of a jointing
menber. Fig. 43 (A) and Fig. 43 (B) are vertical cross-sectional views

respectively shgyl g9 éﬁpi bﬁd‘iﬂgt B?Fg]agxéx@ 8rs?>fecéi9§ Ji?%gté% PRy a7 9. 44
is a perspective“view f'or expPaining a]orntiig part  of e’jolnting 15
meber s UAPactiFe SiEhbadhNIRE S0lloR tbedh ibbe Whidh RSHARGL Ve view of the

jointing part of the jointin ers after built up thereof in Fig. 44 and

Fig. 45 (B) is Hg @psz,@ j . e A dnaFi g, 45
(A). Fig. 46 (A)g;:flséi%lszkilg. 69?%%?’:&&%%@%?{#%2%\%2%5&13 ovl{nﬁggl;’%et& at the

20 top or nei giposBhoeda QerspbRR view WhoRthg! RskE&AbUPWT. thel Peinfofcing 2
perspective view for explaining a jointing part of another jointing

menber §. Bh&hbePirahiReCiRRhpafdd] THE | NVENTI ON 25 Fig. 1is a
per spective view show ng an exanple of a structure nenber according to the
present inventiKig. 40h@\)samd dfigr 40 iBybar perspettiveradews eachokhewiriguhe

manuf actured by concrete or a simlar material (ceramc, etc.) and has a
pl ural i ty jointingmeember. portions 2 at the inner surface thereof as 7

shown in Fig. 1. The structure nenber 1 is manufactured as follows in a
factory. That g 4hisinnerticadcrassriectionaldeiewf ofcthedpimtingem emiber in Fig.
positioned |inside an outer formwrk, and the inner formmork 3 has an air
hol e 3a th‘*‘b@h which air is introduced to be in an expandable state, and

Lhe QUL ° SRR B 10T R PR SR e Sradita O
Intervals ’vi&wgg ghowing another example of a jointing member.
Fig. 43 (A) and Fig. 43 (B) are vertical cross-sectional views
respectively showing still another example of the jointing member.
Fig. 44 is a perspective view for explaining a jointing part of the jointing
15 members under assembling thereof.
Fig. 45 (A) is a perspective view of the jointing part of the jointing
members after built up thereof in Fig. 44 and Fig. 45 (B) is a cross sectional
view taken along the line A-A in Fig. 45 (A).
Fig. 46 (A) and Fig. 46 (B) are perspective views showing that at the
20  top or neighborhood of a beam is turned upside down.

Fig. 47 is a perspective view for explaining a jointing part of another

jointing members.

BEST MODE FOR CARRYING OUT THE INVENTION

25 Fig. 1 is a perspective view showing an example of a structure member
according to the present invention. The structure member 1 is formed of a
hollow tube manufactured by concrete or a similar material (ceramic, etc.)

and has a plurality of irregular portions 2 at the inner surface thereof as



concrete-is introduced into a space between the inner and outer formworks,
successively air is extracted after concrete is hardened, and at the sane
time the outer formmork 3 is renoved. Accordingly, it is possible to

manuf acture 10 the structure nmenber 1 having the irregular portions 2
corresponding to pleats 3b of the inner formmrk 3. It is preferable to add
a reinforcgj dw ngnf g4.r.0 Al ' ' | ' e.g.
fibers sucdr?%gvsrf ﬁlypo%:q ar&%lﬁi sé‘fu%fﬁgegéﬁ e%géggﬁq&ﬁéﬁf%%%?g%%(g&!% g} %f orce
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portions gﬁ&ﬁﬁg?extg#%éyigupﬁgggﬁ%?kl %thfggruc?ﬁ§gﬂﬁgﬂggﬁsf c%%gnding on
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Fig. 3 is used, the structure nme I ng di scontinuous irregular

portions ahrblih WhidH aRys idgediddtede ﬁpaﬁ%s%gﬁdam dtatd, rarRDtRhAbuR@r t i ons
4b of the inner formwmrk 4 is manufactured. noted by 4a in Fig. 3 is an
air holse Woiekvork B&ving he sasfiRe ashdpaecortdspbadidg3to thatiof. thd. sthusturdct ure
menber 5 shown in Fig. 4 is a cross-sectional view of a structure nenber 5
havi ng helmealberrt egupadedpoutisidenthebinner €brnawerk 8rategiveh imtervaberthenr f ace of
a hollow tube. This structure nmenber 5 is manufactured in the follow ng
met hod i n @niceeteds \intrédadedi into arspace detweenmbloe indeevandyouter fAtmwouks,ace
shape corresponding to that of the structure nenber 5 is provided and

hel i cal pigwsessivelyiaipisastracted aier tanaretaiisthardenedniad abthe sginedime

I nterval s, then concrete is introduced into a space hetween the heli cal

pi pe and tihe cuterformuyonkos ks remevashf Aegordmglndt 1scpassihle do manyfagayreand
extracted at 8 an appropriate ti before concrete is hardeped,, thereby
manuf 8t urthegSEHetWe, Mephes g thadrr UPOFEIOBS 4 i BHESPAMAINER on t he
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51 shown i rti
aramid, glass, carbon) when concreted to reinforce the structure member 1.

It is preferable to form aesthetic irregular portions on the external surface of
15  the structure member 1 depending on uses thereof.

If an inner formwork 4 made of extendible rubber shown in Fig, 3 is
used, the structure member 1 having discontinuous irregular portions at the
inner surface thereof corresponding to irregular portions 4b of the inner
formwork 4 is manufactured. Denoted by 4a in Fig. 3 is an air hole which is

20 the same as the air hole 3a in Fig. 2.

A structure member 5 shown in Fig. 4 is a cross-sectional view of a
structure member 5 having helical irregular portions 6 which are formed at
an inner surface of a hollow tube. This structure member 5 is manufactured
in the following method in a factory. That is, an outer formwork having the

25 surface shape corresponding to that of the structure member 5 is provided
and helical pipes are disposed inside the structure member 5 at given
intervals, then concrete is introduced into a space between the helical pipe

and the outer formwork, thereafter the helical pipe is turned and extracted at



61 are formed of continuous trapezoidal helical screw grooves, while in a
structure nenber 52 shown in Fig. 6, irregular portions 62 are fornmed of

di sconti nuous trapezoi dal grooves. Irregular portions 63 of a structure 10
menber 53 shown in Fig. 7 are forned of a conbination of sem circul ar
grooves and projections in cross sections corresponding to an outer shape
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manner andsthasturt WRdHhéy, Portions at the outside thereof in addition to the

i nner formwrk nmade of rubber set forth above. Alternatively, it is
possi bl e to maMMHaftesdal PertidrsUfioHiRdGHTHEE Snit¥ HSFAS §NtHBGhcfiemor Kk

whi ch can be burnt or corroded, and renoving the inner formwmrk after

concrete imehﬂre@eémd,bealadbﬂtfmﬂ?S&éﬁedna@iagshhyindebefoiﬂﬂﬁii~kf BWMEV kni s
enbedded and the 20 inner surface thereof can be utilized as the irregular

portiods. dpprepsiapd shaye. dMsdificationsofmichestriaura g entbdriurerilliotaudr ik
enbedded therein is shown in Fig. 8 A structure nmenber 531 has an inner

f or mvor k 6Big. hiaw Figy 7.rbpe stiudtireimempet &1 ghovtri inBige Spadedar porttioasi nner
surface of a hollow tube. The shape of the inner formmrk is not limted to
25 that shbwteifarmed . of scomdimuions nagpéreidadrhelival edrew lgrodvese guiiter inpar t i ons
as shown in Fig. 4 to Fig. 7. The inner formwrk may include irregular
portions 4fraetuse sagmber %ﬂgshosvrué!pMi thdregulavepearsions B2 tare formedtafr e
menber. In,this, case, there eire one nef hod .of form ng@éhe I rregul ar
portions b‘ys iuous yaperoidal grooves | hregwlan portieny Gl #foat sirBeturae i nner

for rk to be c ugat ed nd anot her t hod of .form ng the jrregul ar

port i dits JRemREE 1 shawRom Big- (T a8 1ogneg ofr ramhination of otqouiR to be

corrugate t Loner.foraowork or .the irrequl ar nber,., iron, nqnferrous

net al s, r%rloﬁfe}s %’g%ﬁ@,gc%oéﬁ T geds s%ctbo&sa%mée,g%@a(ﬁngg% (AT gutey rs%@pa ic or

i norgani ¢ gdiflg&ss such as carbon, glass and nylon may be used when they are
: S .

fornmed into a plate shape or they are m xed

It is possible to manufacture structure members of the present

invention using an inner formwork which is extendible in a mechanical
15 manner and has irregular portions at the outside thereof in addition to the

inner formwork made of rubber set forth above. Alternatively, it is possible

to manufacture the structure members by using an inner formwork which

can be burnt or corroded, and removing the inner formwork after concrete is

hardened, and in case of necessity, the inner formwork is embedded and the
20  inner surface thereof can be utilized as the irregular portions.

An example of a structure member having an inner formwork
embedded therein is shown in Fig. 8. A structure member 531 has an inner
formwork 631 having trapezoidal irregular portions embedded in the inner
surface of a hollow tube. The shape of the inner formwork is not limited to

25  that shown in Fig. 8 but it may be corrugated like irregular portions as shown
in Fig. 4 to Fig. 7. The inner formwork may include irregular portions 4b as
shown in Fig. 3 depending on the uses of the structure member. In this case,

there are one method of forming the irregular portions by permitting an



with tenent. St'rength of the structure nmenber is enhanced when a high
strength nenber such as iron is used as the inner formmrk. A structure
menber having the inner formwrk enbedded therein is 10 illustrated in Fig.
9. Fig. 9 is a cross-sectional perspective view show ng the structure
menber in a cutting state from which the shape of the enbedded i nner
formwrk i F:g{}ﬂﬁ.r | . 2 HE[EP §§ ; ' f rk 632
whi ch incllar S a!%%ﬁl?%ﬁq@h%&%ﬁ%ﬁﬁ%%ﬁ?eﬂg m%ers&ég%bg{a%%@%%edf %éﬂ}l\ﬁsi de
t her eof anghWhbE hd d6doithe | f : t ube.
The proj eg%ll on nergbtg?ggggga n%;yﬁggﬂ?%lgggﬁgb@ Sa%%f&%lﬁgﬁpkﬁqgﬁég each
havi ng appgepy td;f:&ﬁ'%ﬁ@hoﬁ% Frdrib %o B dobfugated, CAL!thR iﬁﬁ&bmvﬁ)%ﬁThgorway be

|

the sanme as or fferent fromthose of the 1 nner formwrk 632.

pr oj ect i nothise iipagularieRbes) A} nfdrieils WethRe feBRR! cBifichaC elthloshe hol | ow
t ube depending on the uses of the structure menber w thout usi ng the 20

i nner f &r nvéBrkmicy tdn bamséd@i oegBiip beimirganis fiburs sifch aeeddonpghasbandng an
i nner formwork which is enbedded therein is shown in Fig. 10. An inner

f or mwor k G3doe mbeyHe asedwhen tthey hre fornmediinto HBRite shape orethdyyater mixbidng
vertical rods and horizontal rods in square cylinders, and anchors 633a are
provi ded awithsementpr Strengtle of dbe tstorcsusn ntdmbert fseenhmreed fveherwar kigh33 i s
fixed to the hollow tube with an excellent condition. The shapes of the
vertical ofttengthimembar snelties s ianbed asthe wmer framsyirkl s t hereof are the
sane as those of the inner formmrk. Decorative nepbers such as tiles or
surface nember AE§ mmberrha\ﬁnsrtbprien%mm\gor& elflh@fiﬁdr thereineisnenber

e
L R T N
[ b d jall whol t h f t [ Kk
e R OO Wt b RO S5l AL ™ on
for miork_Gifer SelinSil 10 CHAIRIRAL S 0 RRudthid WESADL 53" Rad it

menbers as shown i n
formwork 632 which includes a plurality of projecting members 632a fixed to

the inside thereof and which is embedded in the inner surface of the hollow
15 tube. The projection members 632a may be rod-shaped and may have tip
ends each having appropriate shape. Materials of the projection members
632a may be the same as or different from those of the inner formwork 632.
The projecting members may be directly fixed to the inner surface of the
hollow tube depending on the uses of the structure member without using the

20  inner formwork.
Still another example of a structure member 533 having an inner
formwork which is embedded therein is shown in Fig. 10. An inner formwork
633 embedded in a structure member 533 is formed by braiding vertical rods
and horizontal rods in square cylinders, and anchors 633a are provided at
25 appropriate positions so that the inner formwork 633 is fixed to the hollow
tube with an excellent condition. The shapes of the vertical and horizontal
rods are arbitrary and materials thereof are the same as those of the inner

formwork. Decorative members such as tiles or surface members 633b as

10



19. "The inner formwrks showmn in Fig. 9 and Fig. 10 nay be corrugated or
helically shaped. The irregular portions of the structure nenbers nay be
formed on the 10 entire of the hollow tube, or irregular portions 64 nmay
be formed on a portion adjacent to an end portion formng a jointing part
| i ke a structure nmenber 54 as shown in Fig. 11. A structure nenber having

oot RS nRLL AR (B PR Ble bl B s hd AtaERl) B XRERIR 0 “The
present i %ﬁ%tﬁ@%ﬂ&tﬁfgﬁ%ﬂlﬂe : ﬁ%%u%c?%ﬁ%ﬁnggx%ggﬁ éic)ag{'béﬂﬁii‘leatﬁf a

groove to an attachnment such as a a Ssas

attached VW@ AEAaDBMH SneF Bfindwbrdk d3C bR Y mﬁgrbeetsgdo@gg;\,/aﬂtﬁn?s e

structure nenber 55 shown in Fig. 12, one or nore than t et al

provi ded ag whellydd dedsBfTacdef thommt féhifwerk 638X0iSMAY b tifiaceasd Bar eof in
whi ch a panel 66 can be engaged. Projections 65a are provided at the side

opposi 5e teuten fodowetlaor enfledded info BRS Shhére fortwiikvV 688, 29RER Hulrfice
irregul ar portions on the surface of the structure nenber, in a vertical or

| at eral dimentheps cdndie whized for the steetultemchiberbas showniif Figskitb gt o
permt the structure nenber to have various external shapes on the 25

ext ernal slf.f The inhert foemstarks showenna®igr9 and Figs1 @ nsay deocsradutpéd dri ke
scul ptures or patterns. Like structure nenbers 56, 57 shown in Fig. 13 and
Fig. 14, &helicallyshapedsf hol | ow tubes which are bundl ed to be integrated
w th each other_can be_ 11 utilized. Further, structure nenbers may have
cross- secti ona!ﬂ!ﬂﬂmﬂaﬁ)%‘ﬁ@moﬁheﬁt@@%@ mealmrg map be foxmed onithe nenber
ot T uctdl o SREIBAN theroIbvE e, oA Tor U BEEE (HeMSDY b FEmetbom & pOrFPB. 16 has
e ST IR S5 ol TS R W A RERS T
the irr egLﬁsaéhown in Fig. 11. A structure member having irregular portions provided
on the entire surface thereof may be used while it is cut in an appropriate
length.
15 The structure members of the present invention may be formed to
have an attached portion such as a groove to which an attachment such as a
wall member, a door, a sash is attached when they are -manufactured in a
factory. For example, in a structure member 55 shown in Fig. 12, one or
more than two dovetails are provided as the attachment portion at the
20  external surface thereof in which a panel 66 can be engaged. Projections 65a
are provided at the side opposite to the dovetails 65. It is possible to provide
appropriate irregular portions on the surface of the structure member, in a
vertical or lateral direction (not shown), if need be. Further, it is possible to
permit the structure member to have various external shapes on the
25 external surface of the structure member such as a sonorous shape like
sculptures or patterns.

Like structure members 56, 57 shown in Fig. 13 and Fig. 14, a plurality
of hollow tubes which are bundled to be integrated with each other can be

11



portidns:2 are not necessarily provided on the entire inner surface thereof
but holl ow portions having no irregular portion may be provi ded dependi ng
on the uses thereof. Further, the structure nmenbers may have a solid

structure at 10 a part of hollow portion which is concreted in a factory
I nstead of having an actual hollow part. The structure nenbers conpri sing

' ' limted | | h d
ons. i or a8, Rt FFIfRke sRRBLT il BaBP enoserhesROnbl nBREE Uoncr bor
ones uhi ch"are"cont] _ . _ t
monber o seb oG gt ad Bk D Kt pleriber SELSbOMSIEIUL ASTHESE, T o

: i hiiavi g a cut g ..
R e e R A S S

portion. A4 hongkractifre! MeffberN§72 Whoal tih Mig>9b ﬁag i@&i@ﬁ g%r?@ﬁnk””er

hol |l ow wi dth 582 are determ ned depending on uses 0 ure 20

nenber § angteidsiateOwalls 2b fifh el strubRire! Rltsnber BY11 &M Piel £5.able thkat the
wi dth of the cut portion 581 is smaller than the size of the hollow wi dth

582 so as dteuctugemeetnbery of thé wgpeskowh dn Fig!t \8ab Fige 18djthe niguldrr uct ure
menbers. Still another exanple of a structure nenber is shown in Fig. 18. A

st ruct ur e portioas 25feimt desémprilly provilddasm thecantire smesrdsunfaderthereof drutwor k 25
69 fixed to the inner surface thereof. The inner formwrk 69 is enbedded in

t he st r ucthollowmorbions bavidgow irmgulart puttioPmjayp bei prgvided tdepersdifig anathe f or med
on the inner formwrk 69 by punching. Hol es 69b bored by punching the inner
f or mor k  rigsesiibergobs Eurther dhestmoturementhers may have sheolidsstingeture at  hol | ow
potions of the ;fH:LQ ture rrerrbﬁ{ci A1, 12. Tenporary fixin nbers 13 are
used fl8r t2RBHY lifb“f poition Whichds conengted ppaaciory instead of thavingiape. As
the filler crete, rtar, resin, ceramcs, rubber, etc. are used, and

C
mol t en norA%HA O¥PH s such as zinc and aluminum and nolten iron are 5
al so used. Furtjger

o S0 e T AL e, B RN, o T B L
may be invention are not limited to hollow shaped ones which are completely closed at
portions other than both ends thereof. As exemplified in Fig. 17 (A) to Fig. 17
15  (C), there are structure members 58a, 58b, 58¢ each having a cut portion
581 formed at one or more than two positions along a part or entire length of
one or more sides thereof. Appropriate irregular portions 2 are provided on
the hollow portion. Although a width of the cut portion 581 and a size of an
inner hollow width 582 are determined depending on uses of the structure
20 members and shapes of the irregular portions 2, it is preferable that the
width of the cut portion 581 is smaller than the size of the hollow width 582 so

as to assure the jointing condition between the adjoining structure members.
Still another example of a structure member is shown in Fig. 18. A
structure member 59 is U-shaped, and has a corresponding inner formwork
25 69 fixed to the inner surface thereof. The inner formwork 69 is embedded in
the structure member 59 when concreted. Projecting portions 69a are

formed on the inner formwork 69 by punching. Holes 69b bored by punching

the inner formwork may be closed by appropriate means, if need be, since

12



mxed inthe filler set forth imediately before. The kind of the filler
may be determ ned dependi ng on uses of the structure nenber. In an exanple
shown.in Fig. 21, covers 14 are attached to each of the structure nenbers
10 11, 12 at end portions thereof to be jointed to each other by way of
el astic nenbers 14a at the peripheries thereof A reinforcing nenber 15

e R ot R L PGl Bl L
L, 12 0 I O ST 1

portion of AkRfeSAllesCEoN@etEREFtAr! PeshilBdrafilic¥NAlbHeRE ef® e HEGy 14 are

provi ded at the innernost portion of the structure nempber, an assistant rod

17 shown imoltefl nobferrbus! sRMals THRHASS iz @ Bhd aPéminfurh Sahd 186ltdP idRear®f t he
cover nenbers 14. In an exanple shown in Fig. 23, two structure nenbers 11,

12 20 s esgle6tused! Fuither, Nigor) ehdrfatroins meehdl < lorpdici @Ninofzadi @ fibefd)teddl Wi th
each other. Central portions of the cover nenbers 18 in this exanple have
respect i vewhichpiremiixed irsthe steecturb nodinberel espa neiafbréiogan dteeizd may bieons of
the structure nmenbers 11, 12, wherein an adhesive, which has |ubrication
property vinixedtindhe fillesseteforth momedmateyrisfore. sThe kinddofohet filleranap be
peripheries of the elastic 25 menbers 18a, then the elastic nmenbers 18a
of the covdsterminsdrdependinge oncnsewof dhergrudture membenr Ioani exangplent i |

t hey reach predeterm ned positions. After the adhesive is hardened, the end
surfaces ofopInFig,@dyeeversifenre attached to eadduof theshawtyre mezabersot her

ot hdShol s B353¢ SHLPYHAES (hareohse eDBRhp HEh BATeRY (PR BbELNs by
Punch 10 Al 4ot Wrbhtet RIS bl ¢ 37
9, 5ot i PR B AR i TR N R oo

spacers 16, etc., thereafter, the end surfaces of the structure members 11,

12 are butt-joined with each other, and the filler A is introduced into a space

15  partitioned by the cover members 14. In case that the hollow portion of the

structure members is small or when the cover members 14 are provided at

the innermost portion of the structure member, an assistant rod 17 shown in

Fig. 22 is used. The assistant rod 17 is fixed to one of the cover members 14.

In an example shown in Fig. 23, two structure members 11, 12

20  respectively having helical irregular portions 6 are jointed with each other.

Central portions of the cover members 18 in this example have respectively

spherical surfaces which are expanded toward end portions of the structure

members 11, 12, wherein an adhesive, which has lubrication property when

the adhesive is not hardened, is coated on the outer peripheries of the elastic

25 members 18a, then the elastic members 18a of the cover members 18 are

screwed along the irregular portion 6 until they reach predetermined

positions. After the adhesive is hardened, the end surfaces of the structure

members 11, 12 are butt-joined with each other, and the filler A is introduced

14



Al t hough various types of structure nenbers are exenplified, these
structure nenbers need be reinforced dependi ng on shapes or uses thereof.
An exanpl e of a structure nmenber which was subject to reinforcenment is 10
shown in Fig. 19. In the structure nenber, there are provided reinforcing
parts 591a at appropriate positions inside a hollow tube thereof. The

por 1 on t naPERy e Rav? ot el L slles BEVLE bo BRI Vg Mobaftoriofi,

hol | t ' e ' ' I S.at
diof f g\rNe n? P%;rﬁl %%@ng Eggi%ﬁapmgfe}{% %?nﬁ%ﬁeﬁ?e?%%@?%%{epar ts
591a are oRgafRes WHolnt e 1g! 806 tIBe 100 fxeri@ﬂﬁééﬁlé%lfg%ﬁlyfﬁaﬂ%?&ed in a

space between two reinforcing parts 59la. Alternative IS possible to
use an i NnNRFmwYTNE3H, BBYC633 showhliaFigl sWIL Y 6Ad Mg Poiraid @Rl issyrr oded,
and the inner formwrk nay be renoved after it is hardened. There is still

anot hers nefoR@ehork 6% asathosth il FRErY e4nnber sdibea tHe Gtivleflireieitibérs
expanded by air, wherein the inner formmrk can be taken out fromthe

openi ngs SéhbwredriéiEg. TDOAY i Figi 7 @), dened. It is needless to say that such
reinforcing parts may be formed in any type of structure nenber. Descri bed
herei naft er ar eAlthough marioes ttgples of stimetmter members reretexemplified, tlseseet forth
above. In an exanple of the nmethod shown in Fig. 20, end surfaces of two
struct ur e stewtiaire mambers nees beireinforcese deneindingeerc shapés oy usasl theeof.l er A is
i ntroduced froma filling port 12a.. In this case, the filler Ais filled in
the entir eAn@xample of e strugturecmemberpghichowas subjeck te seinforeemantsis1g are

expanded at the_ cifcunfecence thereof owipg to the pressyre at .that tine

and tH& el Ib“?ré‘;ﬁ)e]:g i@éﬁsr%nmtan@mem £ W6H k¢ Pﬁﬁ"ﬂae‘fﬁ@nfqrf;‘@gul ar

portions 6. Ac i ngl there is no possi.bili that .the filler i's

eaked T r TS0 s it opiptriste. Besfiiofio 187ide i KoMWobie Thefesa The

[ rregul ar et BRo ol Adh Fidy Bilvd fdrGilubiopbiingh 59'tB ot AbeRASSitiod N ch
thereof. The reinforcing parts 591a may be integrated with the hollow tube or

it may be made of a material which is the same as or different from that of
15  the hollow tube wherein the reinforcing parts 591a are engaged with the
hollow tube. A formwork 691 may be embedded in a space between two
reinforcing parts 591a. Alternatively, it is possible to use an inner formwork
made of a material which can be burnt and corroded, and the inner formwork
may be removed after it is hardened. There is still another method to use an
20 inner formwork made of rubber which is expanded by air, wherein the inner
formwork can be taken out from the openings 591b after concrete is
hardened. It is needless to say that such reinforcing parts may be formed in
any type of structure member.
Described hereinafter are jointing methods of the structure members
25  as set forth above.
In an example of the method shown in Fig. 20, end surfaces of two
structure members 11, 12 are butt-joined with each other, and a filler A is

introduced from a filling port 12a. In this case, the filler A is filled in the entire

13



is not escaped froma gap between the jointing parts, exhaust ports having
appropriate sizes may be provided inside the cover nenbers 18 or the
structure nenbers 11, 12, and further there may be provi ded check val ves 10
or fillers 85, described |ater, in the exhaust ports for preventing the
filler A frombeing | eaked therethrough. An exanple of constructing

ai or enmnt 1 oty B o RGS o ik 595 SAREY 1 SR oRlolish ¥ 0"
refer ence dfifirodds RESE ARERCR Ao Hisdrtoft UG e oRRHHN ch are

enbedded in concre rernforcing dto

the base %@hﬁﬁr@llséfa&e%%@xt h%ncﬁlﬂagﬁnﬁ' @rnm&'ﬁbﬂg g.he

structure nenber is built up and tenporar I xed at” a"given position of the

| ower pil |A<Eco?<ﬁngi§”'@]i&%f1§ ﬁb oééi&lftz kh& tH filfer A0Sk P ol E%ébs"‘déﬂﬂeti' ng port

24 defined in the lower pil y a predeterm ned anou It iIs

defi ned i rbétheed@he bmwcmembarsmaaﬁatmé pvR@apseiongBeni ng of the | ower
pillar 23, if the filling port is not defined in the lower pillar 23, then

the | ower pill dnPBig 25td Figed3 tifairtie thaspad iatvisich the AlleaAds hetrodidetiod, t he
rei nforcing nenber 15 may be directly enbedded in the concrete of

f oundat i oriswiot lescapeut froinda Empt et wieen dhp ljointing Aiarss) dextiamstpobiy having

Successi vely, the cover nmenber 26 which is 25 attached to one end of an
assi st anceappydpriste sizesgmgydbe rprohded nioside theowovére megmpbersod8nonghef t he
lower pillar 23. In this exa al t hough springs 27 are provided at the-
peri phery stugtee mprabersehbek %ldtf@l’ﬂ@@ ere mayghp Previdese QleV@b\ﬁé nenber

26 and the i ortl ns 6, as, to support the cover menber 26
Wit h 3He r‘?é'sfir‘l %r‘g%% éqgw, mgihez exhayss EfB’fﬁ%rforeHbPVGPthHethﬁs@@’t%nt r od
25 may be suppott ﬁg S a aE‘roprlate method, if there is a |ikelihood

t hat %/he cfs\#l% @ké%{h ovmngtothe vveightm(;f thefiIIerdAdS
Then, beans 30 ructure nmenber are ovi ded on
Themt w1 A 38880k 6t dorifbing Bl e St B TR RbeRE Bf the

present invention using the aforementioned jointing methods is now described

in succession with reference to Fig. 24. Base plates 21 are fixed to anchors
15 22 which are embedded in concrete of foundation. A reinforcing member 15 is
welded to the base plates 21, if need be, then a lower pillar 23 comprising the
structure member is built up and temporary fixed at a given position of the
lower pillar 23. Thereafter, the filler A is introduced into a filling port 24
defined in the lower pillar 23 by a predetermined amount, if it is defined in the
20  lower pillar 23, or from an upper opening of the lower pillar 23, if the filling
port is not defined in the lower pillar 23, then the lower pillar 23 is fixed to the
base plates 21. As another method, the reinforcing member 15 may be
directly embedded in the concrete of foundation without providing the base
plates 21 and the anchors 22. Successively, the cover member 26 which is
25 attached to one end of an assistance rod 25 is engaged in the inside from the
upper opening of the lower pillar 23. In this example, although springs 27 are
provided at the periphery of the cover member 26 to reduce the gap between

the cover member 26 and the irregular portions 6, so as to support the cover

15



tehpoTary fixing nmenber 31, if need be. At this time, although cover
menbers 33 respectively di sposed on both ends of a connecting rod 32 need
be inserted into the beans 30, 30, it is preferable that the cover nenbers

33 100 are inserted into the innernost part of one of the beans 30 so as
to be out of the way of the opposite beam 30, then the opposite beam 30 is

provi ded or iRst d th reaf t he_caover er ret urned
to their %@%% VYIB}hgtﬂeTW«g beé\‘/‘gr&rngﬁr%espg“é %@3@ '%rpggi%()?%he factory
or buildi teghed it g the
cover 15 %%éﬁgwlé%éegﬁ%&&(?%ﬂgﬂg%%ﬁgr a{gwéegg%&%ed vmtgrll reference
to Fig. 2 N f fhlideer Als
filled i n'él1 ok i 1enusii%lctetﬁétc§ et aezeﬁﬁIt a%lhgbggl\?}grlﬁ%gngy Qg%haﬁﬂﬁ}teh%mééover
menbers 334 33 through a f||||ng port 36 and it is solidified, then the

| ower pillar 23, the upper pillar 35, and the beans 30, 30 whi ch are
respectsi vel y cormes dféadis aorﬂé@pwtﬁverlyrmﬁf;ﬁqs%gg thar grhétuné afeibel @ach

ot her. The beams 30 may be di sposed or provided at three or nore than four
posi tions, 1?1 rovided oh thaldweargpillar 28t atobotH tidesad the,lowsr pilkrdiPdrsimpgnti oned
exanpl e, e upper pillar 35 does not use the cover nenber. The reason is
that the fleldporgrpditingaeémbdef3heif need: be. upethipi tie; although cper

portion over a given filling range, so that the filler A can be 25 filled
in the spanenﬁmsn@3tmspa@ng§wusppsednenémth endswef erconnpeting hed 82ineed A i s

i ntroduced through the filling port 36 under a glven pressure_whil e the
cover nmentke inserted jute the bepmadph&0, #ils paefepsblothat thocaver| maghbess 8336, the
strength of the fi Ier can be enhanced after is solidified, a hence

it is1d praedn Hﬂ%wstmqflomé)f }P?h%‘mﬁem Ll Pé&ﬂ&’é’o‘“ﬁfﬂ t he
e g it b A G SR Tl & P
e e BT T o Bl S OSSR o, BRI
tire-shape;gi, ?)ogﬁﬁhgl orhé REVer RRnBoME  SSRARS e PEGvidP Ut EFadory or
building sites, and the reinforcing member 15 may be attached to the cover
15 members 33, if need be, in the manner as described with reference to Fig. 21.
Finally, after an upper pillar 35 is provided, the filler A is filled into the space
defined between the cover member 26 and the cover members 33, 33 through
a filling port 36 and it is solidified, then the lower pillar 23, the upper pillar 35,
and the beams 30, 30 which are respectively composed of structure members
20 are jointed with each other. The beams 30 may be disposed or provided at
three or more than four positions, or in a slanting direction, if need be,
In the aforementioned example, the upper pillar 35 does not use the
cover member. The reason is that the filling port 36 is defined in the upper
pillar at the upper portion over a given filling range, so that the filler A can be
25 filled in the space owing to the gravity thereof. However, when the filler A is
introduced through the filling port 36 under a given pressure while the cover
member is fixed to the upper pillar 35 over the filling port 36, the strength of

the filler A can be enhanced after it is solidified, and hence it is a preferable
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gi ven’ positions, successively conpressed air is supplied inside the hollow
portion of the elastic nenbers so as to expand thereof, finally the elastic
menbers are brought into contact with the irregular portions. 10

Fig. 25 is a cross sectional view for explaining another nethod for
attaching a cover nenber to the inside of a structure nenber so as to be

fixed th I [ TG 4 | nmb
41 and T e od CTR AR bl e B S AR M T e
ri ng-shap_e!qngla% Bg@ggﬂlélﬁaﬁﬂtsmc%ﬁwgg& rimframes 42, and an

|

i ntroducti‘on 15 e 44 chis nected to the rimframe 42. After the

cover menber 4QnithelcRaRIHIE s kBt Rrtl8bsvd, U & nfetABARE hithcRIinAtld ¥&RrPOSI Tion
usi ng an assistant rod 17, then a filler B is introduced fromthe

i ntroduct ipembepe t§4henitbudtiiee RrembBert 86 4316 be HRéd thérdiaothodiRic43 are
expanded to engage with the irregular portion 6 in the structure nenber 1.
Wien ti5e finkloder8 tosbhe clttdbhledeth peHphaiwesof ZRe dvwoPahedbers dré tadexed
state. According to this nethod, the cover nenber 40 can be brought into
cont act wihdiloanlikef 4 kieetshapée bfaivehide thentthe cover atamileenseadeesrotidedeart i f t he
irregular portion 6 has a conplex shape. It is also possible to enploy a
met hod f orgiven podifivingg subeestivielye coBpiressedt hir isi snpplisdeinsite the thollowag

bodi es 43 by way of the assistant rod 17 and the inside of the 25 plate
member 41.porHoBdithe efashememherscavas toeernandathareofafinallyethe elaskie i nsi de
of the structyre nmenper while it is fixed thereto,, and end portions of
two or norBeEDeLE atR Browg, &QCQP@%M@P@H%’iﬂtPPYHﬁESanOt her according to

the 17 af or ntioned nethod, .then .the filler, Ais introduced i nto the
spacelf}artitioﬁggL % Brt EBRerse vigy for explaining ﬁﬁl?tiil’g é’roga er so as

to joint ta&ﬁ ci&ructcure rrenb%rs wit%h.om(? aﬁgt el it The baﬂ bodi es 4% are made
of woven fREITEEE 8 “UWihIVER P’éfﬁ?l § IGOPHBLS Y ERC SPYRAFE 58129 Fﬂ). §ani c
mat eri al sﬂﬂéatﬁéreegb'.\?mﬂfkhis%ﬁ ﬁg%%isa&co%lr Hbm &AL QOmﬁ?irsQé) Q’plgtl;eaﬁ%lrme ers, and

they may be coa an or
41, and rim frames 42 provided at the periphery of the plate member 41, and

ring-shaped bag bodies 43 attached to the rim frames 42, and an introduction
15 pipe 44 which is connected to the rim frame 42. After the cover member 40
is inserted into the structure member 1 at a given position using an assistant
rod 17, then a filler B is introduced from the introduction pipe 44 into the bag
bodies 43 so that the bag bodies 43 are expanded to engage with the irregular
portion 6 in the structure member 1. When the filler B is solidified, the cover
20 member 40 is in a fixed state. According to this method, the cover member
40 can be brought into contact with and fixed to the inside of the structure
member 1 even if the irregular portion 6 has a complex shape. It is also
possible to employ a method for introducing the filler B from the rim frames
42 to the bag bodies 43 by way of the assistant rod 17 and the inside of the

25 plate member 41.
In such a manner, the cover member 40 is attached to the inside of the
structure member 1 while it is fixed thereto, and end portions of two or more

structure members are butt-joined with one another according to the
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pol yneric material. The bag bodies 43 are attached to the rimframes 42,
for exanple, as shown in Fig. 26 and Fig. 27. The tip end of each rimfrane
42 can be divided and opened into two parts, as shown in Fig. 26 and it is
hollow. 10 As shown in Fig. 27, the tip ends of the rimfranmes 42 are

arranged in a manner that core nmenbers 46 can be w apped by end portions of

he b bagh : ' dy i I ' 45 of th
i 7o A3on e e mhodSAnER 4 HEFTACK, iRl B9 M Tente” o cacn
h b : : [ L nt.o t hol |
por 1 ona. e ae e by e R s A AR tRORRREP sb B 0 oni ng

of the hol fhewtpgithi-®feriBersSwithbRS hRsthdgPending on a material of the rim
frames 42 as illustrated by dotted lines 42a. In case of providing such rim

frames 42 to beTlaslbakrioslidd 4B SAC N6l wodel AtabiRs BTRBWRNEN! Agriigvetai | s

and tenons may be added to the rimfranme 42 as shown in Fig. 28. There are

provi déd dbimedby @b dfgdnic ar M@ gaRIFILAteridistoh Aserbbeb| dedmitd, hydee
anot her, if need be, and which can be utilized for regulating the interval

bet ween t harabmidmearboiheglass dibezs, ahd tiheyr nay brmeod2dmmitlbear re@Ranic
nonferrous netals, inorganic or organic fibers such as resins, ceramcs,
carbon fi palymedicanabeirial. The bagibsdiesMBdirkiatthchal to the rimlfhrambes 48pfopod of
jointing the structure nenmbers using the cover nmenber as explained in the
af or enent i e¥agEmplemoshoveninsFiga 26 ge2¢h Theviép end feacherith franié 42d to the
inside of each structure menber in a fixed state, an enbodi ment for
at t achi ng %Meﬁ@@dw@ﬁn%um tyo pastss agshown indfigs26 angdtit ichollaw.menber
is desqaribed pnext.. FiLg. 29.0s.a cross, sectjonal view of a structure nenber
71 tom/ni ﬁg@“’ﬁd&i E‘g ?g' the tip ?’&gsn%la!%né“ Hnes dideare arangsd ha portion
adj acent to_the gn Qrtion, of e styucture nber,71 to be,j0i nted. The
bag bodi e$1n§%n%1~ ﬁéqd“e‘%(’:‘f’ MBGB%/ELE|%LWP§E§’4{ end; POFiioRs ﬂfehF"r A€ and
rear port 'H?)Hfr%:',ti‘.? EﬁafthgyQah%%yinﬁél%mt%tﬁdlﬁ%dpértnio%s%n})f A5 e H3hE Y
ret ai ni ng nenbers
42, then the bag bodies 43 and the rim frame 42 are fixed to each other by
screws 47. When the core members 46 are inserted into the hollow portions
15 45, the rim frame 42 may be narrowed when the elastic opening of the hollow
portions 45 is inferior depending on a material of the rim frames 42 as
illustrated by dotted lines 42a. In case of providing such rim frames 42 to be
adjoined with each other, a square member having dovetails and tenons may
be added to the rim frame 42 as shown in Fig. 28. There are provided only
20  plural square members which are combined with one another, if need be, and
which can be utilized for regulating the interval between the frames. The
material of the rim frame 42 may be iron, nonferrous metals, inorganic or
organic fibers such as resins, ceramics, carbon fiber and aramid, which is
solidified,
25 In the method of jointing the structure members using the cover
member as explained in the aforementioned embodiments, although each

cover member need be fixed to the inside of each structure member in a fixed

state, an embodiment for attaching the cover member to only one side of the

18



83, '84 or adhesive tapes 83a, wherein binding nenbers 77 |ike bendabl e
cords such as chains, wires, and ropes attached to the plate nenbers 74, 75
are accomodated into the bag bodies 73 while they are contracted. The 10

m ddl e portion of the bag body 73 is connected to an introduction pipe 78
fixed to the rear plate nenber 75. The introduction pipe 78 is arranged in

- shapei SIS be BT S for 'Bhery of “the pl at ﬁt menber 75,
The bag bodi es & i T i
e_bag bodi es 3 s6eRbNGA.LeskibmIAleRof DELSERLA! nflmblier bl ApRor 1 On

by spacers 81, are provi de several por

| ate ne ; t | at Y/ g ' : ctional
\F; i ew shovnvmﬂ[gg E&Jil(@)?gts iérilg gst?ﬁdth g%]gtﬁ%@g?ﬁ%ds"’?%{ta g rt}elé%eogg(e)é %Qgﬁé%gnpt her
structure fiR&Apofion YAtk sitactireUrEMber MBRHES joldted” Mdﬁaﬁ te?]dﬁa@f}ﬁw th

each other, both end portions 20 thereof are butt-joine each ot her,

then tise fardel Slandpddsbynplatsweaebiry 74! 176 fisth PR V&R hhaMdapepbitfongduct i on
pi pe 79 so as to expand the bag body 80 while the rear plate nmenber 75 is

made in a thiexesf anidahey ardemnintiinéd il &coRtriastddétane bgerbtaining enkag bodi es
73 through the introduction pipe 78 so as to expand the bag bodies 73.
Accor di ngl 88, 8ter adekivei taped B3t whereimtbindihg @&mbeemn 77olike beatlablet ur e
menber 72, and at the sane tine, they are engaged with the irregular
portion f otondsisach ashehaimsewireyradnaowpes attachbditb dhe pdatei membens 7d| A5t he
filler Afilled in the bag bodies 73 is solidified to beconme in the

i | | ust r at earej Mcptmedatedtiato the bagdodies 99 ivwhile they are castragtedhe Theont

pl ate 19 .Jjrenber, 74 for permtting air to, pass,therethrough_but not
per ni &0 n portiogof ghe b%&g&ymé&f %qnwt@#,% nErdncHRR PIDh aSHeder A i s

bodi es. 73 1PARAFERTRRE Beepels oLt BUEMUCRE 1hy T8 Jar e EsdtRaRBng
nolt v | ol e PSP ARG, MO b P S BB FRRECT 3,22,
of the ir rlﬁﬂl'&]ﬁf pl%gfc{eh% the periphery of the plate member 75. The bag bodies 73
remained positioned at the center of the hollow portion by spacers 81, 82
15  which are provided at several portions of the front plate member 74 and the
rear plate member 75.

Fig. 30 is a cross sectional view showing a jointing state between the
structure member 71 and another structure member 72. When the
structure members 71, 72 are jointed with each other, both end portions

20 thereof are butt-joined with each other, then the filler B is introduced into the
bag body 80 from the introduction pipe 79 so as to expand the bag body 80
while the rear plate member 75 is made in a fixed state, then the filler A is
introduced into the bag bodies 73 through the introduction pipe 78 so as to
expand the bag bodies 73. Accordingly, the bag bodies 73 extend into the

25  confronted structure member 72, and at the same time, they are engaged
with the irregular portion formed at the inner surface of the hollow portion,
wherein the filler A filled in the bag bodies 73 is solidified to become in the
illustrated jointing state. There are provided filters 85 in the front plate
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formed ihside the structure nmenber 71 is arbitrary. Accordingly, depending
on the shape of the irregular portion, if a thickness of the plate nenber
74 is.increased, the plate nenber 74 and the binding nenbers 77 are not 10
necessarily provided. Even if the thickness of the plate nmenber 74 is not
Increased, it is possible to restrain the bag bodies fromextending in a

I i tudi ' t : . ' : mb
12, et 0. anerler et KR pMmiife S5 Y5 pHSE (BRI ou AP bt el e (Pl he ©
structur e SIRFETS sl HerOMGAAN Whéreld Wigh (e GHAHA ik hiEndiagieuhag Dody so
as to be solidified is troublesome in respect of jointing and supporting
the bag bogbeSsuren i tHE b bodiek 07t 4iP Ordnlifinitle! HE tHE ShABHodles 78 fshe

jointing becones conplex, for exanple, in the case of providing the beans

at the | oi dibtHgeedsdIhs t@@fm_thbﬁa%IB_BQIesf?BCi'rélﬁ\mingthlloWl%pall)ﬂ Wheh a case,
a jointing frane 90 shown in Fig. 31 is enployed to 20 joint the bag

bodi es 5 Thiatsodudingrthe ffiller®, e Gordiingasember P83 MB4eor thnadhaiectagtl Whi ch
can be attached thereto with an arbitrary angle, wherein the bag bodi es can
be attache8Ba ard hemevediby uhe fillingpressure. hThowhape ofsthiel irtegulatpaition Fig. 26
and Fig. 27, wherein each of the franme bodies 91 has an appropri ate shape
dependi ng formed dnsiderble stifucture mepibes Tdeisi avbitrarty.t Aecor8inglyi dependingoi nt s
between the structure nenbers. The rimfranmes 48 having the square nenbers
as shown i theghare ofithe ipgider portiondiflathickngsswi the plate member (i isi zi ng
dovetails and tepnons ag shown jn EFig. 32 so as_ to formthe_jointing frame
90 i nst eadng¥eas I%}W rrgatehmmh% Tdo@nds the bipding Uﬁéﬂ?ﬁi’ﬁbgh pEthqts a

Fr amed O THSRASDY P Retn BV ff@e{f@ﬁ&%ﬁ%@[&é@eﬁé?%%ﬁﬁ%& f e
Gi oot i onanCHAgRE: It I SSuBlein RONEG the Ere Taiet BRm Uxterfhfe oy 1 he
ine A-A QbobindhitedRBhd Brllkfiwe et A1EATEIMELGobOPndlal | S
filled in %ﬂéhg%n?uc ure rreﬁg%rs I'n Fig. | ST e A&V A R Bwer  hal f

14, etc. as illustrated in Fig. 21 to Fig. 23.

The method for jointing the structure members by introducing the filler

15 into the single bag body so as to be solidified is troublesome in respect of
jointing and supporting the bag bodies in the manner of jointing the structure
members if the jointing becomes complex, for example, in the case of
providing the beams at the jointing points between the upper and lower
pillars. In such a case, a jointing frame 90 shown in Fig. 31 is employed to

20 joint the bag bodies. The jointing frame 90 comprises one or more frame
bodies 91 which can be attached thereto with an arbitrary angle, wherein the

bag bodies can be attached to the structure member in the manner as
illustrated in Fig. 26 and Fig. 27, wherein each of the frame bodies 91 has an
appropriate shape depending on the number of and angles defined at the

25  jointing points between the structure members. The rim frames 48 having
the square members as shown in Fig. 28 are connected and built up with each
other utilizing dovetails and tenons as shown in Fig. 32 so as to form the

jointing frame 90 instead of employing the frame bodies 91.
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portion of Fig. 35. Jointing franmes 100 are provided on the upper end of a
structure nenber 101 conprising lower pillars, and main pillar rods 103,
mai n beam rods 113, 123 are respectively di sposed to be accomobdat ed 10
inside the jointing frames 100. The jointing franes 100 are supported by
the main pillar rods 103 when there are provided the main beamrods, and

e B B L T Tl B BT
T RV A i S BERR R, S

surfaces SerbderigUii BATS K0 TS AR S eelllanesta 0
by nut s 1047 858ciRssti foloditbetRRdowRErdiG B séil 3Pa datkpditiBHent the

bag bodies fromnoving in an extending direction of the structure nenber.

In such a fakeAsflongthe lihe APADGATIE] B3 iSgHoHEn 85 Fis. SAVad ARABEwHede théhe nuts
106a are screwed into fixed plates 106b fixedly connected to the main beam

rods 123. fillepiefillédin the istirturemenibees in Kikl 34 1dillusliated d2tholowehhalfeans are
tenmporarily fixed to the structure nenber 101 of the lower pillar using the

t enpor ar y parkionef MigdsH. s Jaidtingafrdmesst00are peovided en the2uprerpeml ofiad
tenporarily on the 25 structure nmenbers 111, 112, 121, 122, and the upper
st ruct ur e stwdtare 10@mber {L@ipwneprising flowex piltarshend tmaisx pillarmediset(3,111,

112, 121, 122 using the ten‘Eorary fixing nmenbers 131. Since a filling pipe
i s provi ddgaimbeami redsn§1pod23 188 tespeetieelyadispesedaty be accommaiodatednd frame
bodi es, when the filler Ais filled into the bag bodies through the filling
port 180, 1Bsida thejoinfing,figmesdi0ls Hhsjointing frames 410G are sepparted pyrthed to be

menber . \WBA ADar 4Ll 0% e iersiire BrpidakiR Tach Geam e ed dhevs
oA g S B 88 SRR e AR SR S
an are not provided the main beam rods. At this time, the main rods are
respectively reinforced by stirrup rods 104, 114, 124. Successively, each one
15  end of the bag bodies 105, 106, 115, 116, 125 is attached to open surfaces of
the jointing frames 100. These bag bodies are aligned with these main rods
while they are contracted, and these bag bodies are clamped by nuts 106a
attached to distal ends of the main rods so as to prevent the bag bodies from
moving in an extending direction of the structure member. In such a manner,
20 the bagbodies serve as a cover member 135. The nuts 106a are screwed into
fixed plates 106b fixedly connected to the main beam rods 123. Thereafter,
structure members 111, 112, 121, 122 of the beams are temporarily fixed to
the structure member 101 of the lower pillar using the temporary fixing
members 131, and a structure member 102 is provided temporarily on the
25  structure members 111, 112, 121, 122, and the upper structure member 102
is temporarily fixed to the structure members 111, 112, 121, 122 using the
temporary fixing members 131.
Since a filling pipe is provided in a filling port 130 by penetrating bag
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application force with respect to the irregular portions of the structure
menbers. In the cases shown in Fig. 33 to Fig. 35, the bag body is not
utilized by the lower pillar 101 but it is utilized by the structure nenber
102. As 10 mentioned in the foregoing, in the jointing between the
pillars and beans, it is possible to enbed or not enbed the reinforcing

renber . oA RANLER B S RE HEHLR AR R Sl BRIPHRR Bt o5
structur e'thbglgl%gg'c%oﬁ’lfatd)eéa%h' sofsmwp?gk?{%gﬁhg cif()gf hg suspf 18818 0i nting

frames 15 - onprisrng two rim _ : alving’ squar’e renbers which
are over | axaffed th ba %ﬂl}gﬁ?ﬁn&sco?ﬁﬁwwiﬂh Ehd -in%%?lea}_ | rGi688% 6f edcRart!tion

plate 16a defining holes tTherein having appropri zes, at need, are
engaged W dthudaye iiinhiSerd Wheg 'ﬂl@@ﬁldl&‘;lA]Eibgo]icﬁﬁéﬂ, RO shhatfe hedthasone the
e

four sides thereof. This is provi or enhancing strength of the jointing

frame $00dntegrafpoitted t86ne hhbiiRs:. Sifcal@ganksiiig mdtefialls Mixddomith thei 9. 36
Is a perspective view showing jointing parts between the beans and pillars,

nanel y, rdilkkoArithg presbares msidd¢heldegd dbodieseis) frickéaded paringredss &hg. 33 to
Fig. 35, the reinforcing nenbers conprise the main pillar rods 103 and main
beam r ods dplicatien femck twith stespeaipto dhe livegubarb portidrac bf dhe ostirhetswe 25

rods. There is a case that steel frames 39a are used so as to increase the
cross sectmemdersrbuthexfasesshewnin Fig. 83rtetfigr35, the baghndpisnotartiizedof t he
jointing of the structure nenbers. Fig. 36 is a case where the steel frane

is used a .hth‘éik.m%'rﬁiinﬁ{; 19d vty 1t dppeilized by sherstinstureamemlory 1€2.a88ached to
pr ovi d8d Feealioid By asueeeing: Hase ioRtins Reesibeonliaamhhesna: Edtmy be
menber 50 ROSREUREP PRBCHLEF Poji e FotiEop s SRR R Fo0RaPPORE 113 shown
rect angul ae et egpbBs, A8 'R SF ISR, et e et B ng
menmber  may, BaYErihtd GOHA depending on the object of that structure.
In Fig. 35, there is shown an example of the use of the jointing frames
15 100a comprising two rim frames 48 having square members which are
overlaid one with another as shown in Fig. 32. The edges of a partition plate
16a defining holes therein having appropriate sizes, at need, are engaged with
dovetails and tenons of the jointing frames 100a along the four sides thereof.
This is provided for enhancing strength of the jointing frame 100a so that the
20 filler can be filled in each of beams.
Fig. 36 is a perspective view showing jointing parts between the beams
and pillars, namely, reinforcing members to be used at the jointing parts. In
Fig. 33 to Fig. 35, the reinforcing members comprise the main pillar rods 103
and main beam rods 113, 123 and the stirrup rod 104 to be attached to these
25 rods. There is a case that steel frames 39a are used so as to increase the
cross sectional areas of the structure members or enhance strength of the
jointing of the structure members. Fig. 36 is a case where the steel frame is

used as a reinforcing member. When the jointing frame 100 is attached to a
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po.rti‘ons‘, I f need be. The material of the reinforcing nenber is not limted
toiron, but it may be nonferrous netals, concrete, ceram cs or inorganic
or organic fibers such as carbon and nylon which are bundled. 10 A
structure nenber as illustrated in Fig. 37 may be used in case that the
structure nmenbers 111 of the beans, etc. can not be fixed while the main
beam r od Iechg% e Tychs| L At . rs of

t he beans%ﬁ]efopr rln%érgj after agggfgfsgtkgt%g}éfe\’l@??ﬁ?%@ﬁ? Zﬁ%%#@v@%&'ﬁ%ﬁ si ng

pi llars arghol by dbited Anbd, ¥ blifer!dhls bfl b5 irdcl§ Axelh! N9
menbers 15 0shov\% %Fﬁg "33, arll |ﬁogglgge9{‘%at te e relbﬁ?fcl)lrégflgg rrgr)c er 39

made of  stipelstbélofFBmehsWRIMrdhg rod6 The #biﬁﬁrciﬁ% Gnemdbef BD tdn fsBghepective
view of a structure nmenber 150 conprising a holTow tube a part of which is

not ched, anginpillar Pods()3 arsd thePRiad® Behin/fodsi 18 SHown G, 83hdrh@khet, ube 152
which is notched at two parts. An extent of 20 |engths of notches 151, 153
of eacl stthecshupe ofnberneirdfyrchey membed nigy baaedtangulan, elitulae & Ii-he

rei nforci ng nenber depending on the object of the structure nenber. A

f or mwor k Ishhpedayr lthe apptéréal ©b thepoeibforoingheremberf inhdprhaee limagathrout when
the filler is introduced into the jointing parts. If the bag bodies are
used, the Hovtionsrikndeslike. nEhe beatesiall ofthenneinforeivg deereber pnettlimiteddbj ect and
shape of the ba% bodies. If the bag bodies are fixed to the reinforcing
menbers, tiFE, duttcitasay she nopferspus metsls; woncretenesnsarics myyingrganieiori oned at
any part thereof, nanmely, up.or down, or left or tjght and these positions
may be det"é'gﬂmﬁﬁ]’eﬂ%ﬁ‘éﬂhﬁﬁﬁa’&?f%ﬂﬁ%ﬂpé&hl aggy €& he structure 23

menber .. 1 f such structure nbers.150,, 152_are _used,, the beans can be

cast ¥ 0bui 1t ik Shschire e Ben e dlusirited 3 Fidh 8 TonAY A M S (A% Bhtar ed i n

asi 1%bu P & 8 faseliat
which a stPesEudut migiaidd R yhaBhiE. B othaoEbf REE IR Hhe BFiahayi ng
the NOLCReS, 15Tod 153 ALCafiPhokBh SBEShrtchPwhSRThe Sidicodh hbnfhdig/gtooct | ve

view of the struc
the beams are provided after a plurality of structure members comprising

pillars are built up to provide the reinforcing member of the jointing members

15 shown in Fig. 33, and in case that the reinforcing member 39 made of steel
frame shown in Fig. 36 is used.

Fig. 37 (A) is a perspective view of a structure member 150 comprising

a hollow tube a part of which is notched, and Fig. 37 (B) is a perspective view

of a double hollow tube 152 which is notched at two parts. An extent of

20 lengths of notches 151, 153 of each structure member may be limited to a

part or an entire of the reinforcing member depending on the object of the

structure member. A formwork 151a may be applied to a portion where a

filler is leaked out when the filler is introduced into the jointing parts. If the

bag bodies are used, the formwork 151a may be used or not used depending

25 on object and shape of the bag bodies. If the bag bodies are fixed to the

reinforcing members, the notches 151, 153 of the structure members may be

positioned at any part thereof, namely, up or down, or left or tight and these

positions may be determined depending on the object of use of the structure
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menber having a jointing frame of the jointing part is positioned at a
crossing part between the pillar and the beam In Fig. 38, the jointing
frame . 100 having the jointing frame 90 to which a bag body is attached and
fixed to the 10 jointing part of the steel frame 99 by an appropriate
met hod. The bag bodies 115, 125 are fol ded and accommopdated in the jointing

The 1 ost r anamEe b yi o B BPas o Lag Al oo biS pESRRCbIE R ES O

expl ai ned d41CiRG1L 4% The opposite side is fixed to the plate nenber 75 15
attached to the Jointing formwrk 100 by the bolt 106a or directly fixed to

the Joi nti ng T eTP phOralo bl hd bERLL ADSGUERRATATE 98 PpEhe bol ts

106a, etc. Even in case of the Jointing shown e jointing

met hod shoyigk whettd the stBudtaPe Bferbérs £@0uselll ik &f lochBork 8 Whidk ARRFSsslid>: etc.

are provided on 20 the lower pillar 101 at an appropriate position

ther eofs, trhecledrdedlly appleed the sbilicthrd M enibdrchavhgd e AGEchied152f 158e | over
pillar 101, and a filler is filled, at need, Then, after the beans 111,

etc. are direpustcdtenided te brossdd. ORig0 38t f3ea jpeirspidchivrel visweof 1R, stirletusgper
pillar 102 is disposed. The filling pipe is disposed to penetrate the bag
body and tmhember having 4 joimtimgghfrahee ¢fithe joigting phrtlis @ositioted 2t a dresdingl er A is
filled therethrough. The cover nenber is provided on the upper pillar 102,
at need, araftthetweeihdbe pillamped 8Be heanpeelr Figf 38,bihet jointing friampe pf@ssure so

t hat the bag,bodﬁ/ I's opened to introduce the filler A therethrough. Wen
the cover havimgthe oinfingirame hta whichemhpg body dagttached 2 fived tortbe24

restraining nenber 77 _are unpecessary. If this jointing nethod is used, the
notch%ﬁ?Sl,Jg@p&‘gP&rEo #h?e%?@éisfgwﬁ %ﬂ@.’ aegppgom%@r@ Hi ve view for
expl ai ni ng t he gt tachpent apgt her .j.qintin art. In the same figure, the
not ches 15b ha\ﬁ}?ggﬁg]gg@ﬁﬁgéé’ g%@??é@@%ﬂﬂ?ﬂg@%ﬂme%@ﬁéﬁﬁ@% defi ned
inthe lo ' 10la,.at e portion where the bea are joi d to the
| ower pil @#m?ak%%gh%’%ﬂbﬁ%%{éy e tempor%y fixed %y the adhesive apergffa.

The restraining member 77 are fixed to the covers 135 by bolts 106a as

explained in Fig. 29. The opposite side is fixed to the plate member 75
15 attached to the jointing formwork 100 by the bolt 106a or directly fixed to the
Jointing frame 100 or directly fixed to the steel frame 99 by the bolts 106a,

etc.
Even in case of the jointing shown in Fig. 33, the jointing method shown
in Fig. 38 can be utilized. After the cover members 135, etc. are provided on
20  the lower pillar 101 at an appropriate position thereof, the steel frame 99 is
built up in the hollow portion of the lower pillar 101, and a filler is filled, at
need, Then, after the beams 111, etc. are disposed at the position of the
jointing frame 100, the upper pillar 102 is disposed. The filling pipe is disposed
to penetrate the bag body and the formwork through the filling port 130, and
25  thefiller A is filled therethrough. The cover member is provided on the upper
pillar 102, at need, and the adhesive tape 83a is peeled off by the filling
pressure so that the bag body is opened to introduce the filler A therethrough.
When the cover member is provided on the beam, the bag body 135 and the
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pl ates 15a are provided at the |ower ends thereof, at need. The projecting
pl ates 15a support the load applied to the beans and they nmay be repl aced
by the formmork if notches 15b , etc. are provided. In Fig. 39, a
reinforcing 10 nenber 15 forned by a reinforcing rod is provided. That is,
hol es t hrough which the reinforcing rods penetrate, are defined in the web
surfaces e i u . af. [ ' I After
the of ol (PraaRiRkSEmbEATT o3 el TP i HinkEPA BRI Sl sy 20 1

jointing fyapk 1590 hRedestary38 i s attached to a flange surface of the
steel frane by an’ 15 appropriate method. Accordingly, the reinforcing rod

and the bag bO@ig.C@g‘isbﬁ pePKRctiQ8 AR Torl ékplAiRingOiHR! 4 fRdcidhehbBf BRGIHer Af ter
t he beans 150 and the beans 150a are respectively disposed and tenporarily

fixed, thgo rpit. | dh tiee Mante dighie afkb RN EbY hhtngdthe diigpesover
pillar 101la, then the filler is introduced through the filling port. In

this j @i ntoorespidiag toithosdef ramslafh déhedeihchedbwee pilhgetidae thee
not ches 15b of the pillar, a firmjointing can be forned. The jointing as

shown i n RpogtiodGvlzerd the headds are joirddd tothe doedrr pidlai ri@1ap andvaojdetingpean
style sonorous buildings. Fig. 40 (A) is a perspective view of the external
appear anceplatest Hea poé provided & the bovef Bndsstherendy ah meed.v e Thie qwojecting

thej ointing renpving the upper pillar 162 and three_ beans 163 fromthat of
Fig. 40 (Mlatesntbapyppart the lead appliedaio thedsenme enddhey mapbeoteplaredj oi nt i ng
of Fig. 4 (5)1. The jointing menher 160 is manufactured by caoncrete,
pottery, e it npgches f elicr ates Pravidads | In Hig: J$hiac rejpfoseiggni ¢

fib h bon, 1 d j ch lidified fact d b
wor ki 36" & RGRDEE 1500gined b TgHcng ik FoBroVidsd. | RBrhdbales tHBRERCD { or
Y .f th t t nb 61,,,162 | Si
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built up, the iron rods are inserted into the holes. The jointing frame 100

shown in Fig. 38 is attached to a flange surface of the steel frame by an

15  appropriate method. Accordingly, the reinforcing rod and the bag body can be
used together in the jointing of the beams. After the beams 150 and the
beams 150a are respectively disposed and temporarily fixed, the upper pillar
is placed on and temporarily fixed to the lower pillar 101a, then the filler is
introduced through the filling port. In this jointing method, if the beam 150,

20 efc. are engaged into the notches 15b of the pillar, a firm jointing can be
formed.

The jointing as shown in Fig. 40 and Fig. 41 is used for constructing
medieval European style sonorous buildings. Fig. 40 (A)is a perspective view
of the external appearance of the jointing, Fig. 40 (B) is a perspective view of

25  the jointing removing the upper pillar 162 and three beams 163 from that of
Fig. 40 (A), and Fig. 41 is a vertical cross sectional view of the jointing of Fig.
40 (B).

The jointing member 160 is manufactured by concrete, pottery,
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nunber of the beans respectively at predeterm ned positions. Main pillar
rods 166 are enbedded in the jointing nmenber 160 in the vertical direction
t hereof to project therefrom and frane bodies 167 are al so enbedded in an
10 ‘appropriate manner at the edge end surfaces of main beamrods 169

whi ch are al so enbedded in the jointing nenber 160 at the left and |ight

ol nti LS”?@M:Efsi%@n%%xrfshﬁia@%#&fﬁ%%% Sk B S0UE R b

t t 161, 15.. | hS, : [
he ol | odaEPa e TR Fattached AL ARt Sopey TSR 1110
1612 0 a5t ik Ohla! oo SHGARS iGlies F6€ Y51 WERIVTRIUGIER 4 of e bears

are respec’? yinserted i ective grooves Iller Ais

| ntroducediitile MERBEFS 161! 265 MBpRNIAS 20 ubdh MMl Rerlyillak Nao UG an

I nt roduction por eh t er 20 Alis solidified. Finally,

structyre eéndl%e?‘;ﬁo&l@ﬁcéépﬂféi-e@ hh&r%xiolﬁxlr@masq@r iTacdibimguBRaEtgeooves

168 of “the joi nti ng menber 160, and’ the er Ais introduced into the

| ower par tyefnHel€ 188/chRiprizend boamsfatthe sidersigtavecthwpsifalepdiding onbthe
solidified, thereby conpleting the jointing. Fig. 42 shows a jointing of a
structure ngaBeF ofehobdunts pepebtiveldbat prédetérnginbd qokitionser Main Billar 42 (A)
is a perspective view of a portion adjacent to a jointing nenber, Fig. 42
(B) is a viedsilesl aer@nbeddedtindhal jointing ofeniber 160 m ithe veetitalrdisgctiong. 42
(A). The jointing menber in Fig. 40 is solid while a _jointing menber 200 in
26 Fi g.théPedfdohmiojestithenefromyearidbframenbodies h67 ase alse epﬂxedgedmgl #Bber 200
in Fig. 42 is simlar to that of the jointing nenber in Fig. 39.. A vertical
penet rl& i nappropriabomanmet lat thaedee erd syafaces 8f |l}la%rhge%i ?ﬂdﬁﬂ&%ﬁhﬁé‘r 200 is
defined in the joinpti enber 200, and irregul ar .partipons, ane pLovi ded on
t he i nner %ﬁﬁ’rfﬁ&% eé‘gﬁ% lflﬁgngBWt&qgﬁgewgﬁﬁéﬁS?gO&’eéﬁﬁ l.lghgfhéf’&m}‘?ol es 205
are defi ne&ﬁirnflhe jointing nenber 200 by the nunber of the beans, and

i rregul ar t¢lons are

When the jointing is formed, the grooves 168 of the jointing member

160 are engaged and provided in the upper end of the structure member 161,
15 then the filler is introduced under pressure into the hollow portion of the
structure member 161 through the filling port 161a so as to joint both.
Successively, structure members 163 of the beams are respectively inserted
into respective grooves 165, then the filler A is introduced under pressure into
the inside of bag bodies 171 through an introduction port 163a, then the filler
20  Adis solidified. Finally, structure member 162 of the upper pillar is engaged in
the upper grooves 168 of the jointing member 160, and the filler A is
introduced into the lower part of the hollow portion of the structure member
162 to be solidified, thereby completing the jointing.
Fig. 42 shows a jointing of a structure member according another
25  jointing block, wherein Fig. 42 (A) is a perspective view of a portion adjacent
to a jointing member, Fig. 42 (B) is a vertical cross-sectional view of the
jointing member of Fig. 42 (A) .
The jointing member in Fig. 40 is solid while a jointing member 200 in
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provi ded on the inner surfaces of the lateral holes 205 at need, wherein
the lateral holes 205 comrunicate with the vertical penetrating hole 206.
In the method of constructing the jointing nenbers, the jointing 10 nenber

200 is placed on the lower pillar 201 which is built up in the
af orenenti oned manner. Although the | ower surface of the jointing nenber

possi bl e (g b Helie, B G Fting G0 R s ne Tigrbey 8800 385 1,
o H1ar 15 255,ARRapEY 4N e SEERE mnclRb o il 30 % S8 peh R er is
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provi ded, jofntingen&@ber 2000 Ardetl ariditiods &rd P%&B?P'on ¥ fithe?'stirface
appropriately sel ected dependi ng on the object of the uses thereof. Wen

the beams dfrthebjirtingUiheintbdrn®00,04thhedtd. Liferal MRl 205 awb idefined! ifh tBej 0i Nting
nmethod as illustrated in Fig. 33, Fig. 39, or the grooves 165 may be

di sposed ijointingahember 800 &8t themwhbemof tHe leard$,. ankhrégulart pargiomsrdrer used
by the present invention includes that which is a conprom se between that
in Fig. 4Cpravided lvattheninbersudacesofjthedlatéra] hokesa2® mtimel, ehersinshet i onal
view of such jointing nmenber, and Fig. 43 (B) is a 25 vertical

cr oss- sectlateral holee 206 fcommouhieats withithe yentedl greneixatimgriiolen@06renber 210
shown in Fig. 43 g}f\) has a vertically penetrating hole 218 which penetrates
the joi nting ndfbthe metheddofcenstiiaetiing thguiointing memherat thea doipsinger

t heregf.. The pill hea(f of the | ower pillar 211 27 . i,i built up in a

hol e 295 JBfmAEY ihPlacgdnen the lewse pilaro20h which) isnbuilbiurecin dhet her eof |

516 of t nBemantigd Banher ! Al S the baten S o ibeoPRyEIREBb 0 and
216 of t | [ i , an
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e Lo YREHLARES b oBSHERRAC IClohaP Bl Ry W Ta mablE g T ¢
necessary RSl to drovidbH rdciivifl 'RC80d MR 4 Gpp8t Pilld1926% ™ fhen,

beams 203 are engaged in the lateral holes 205. Thereafter, the upper pillar

15 202 is built up in the receiving groove 204, then the filler is introduced into the
receiving groove 204 through a filling port 209. The reinforcing members 166
are embedded or the jointing frame 100, etc. are provided, or the cover
members 14, etc. are provided, which are appropriately selected depending on
the object of the uses thereof. When the beams are built up in the jointing,

20 there are utilized the jointing method as illustrated in Fig. 33, Fig. 39, or the
grooves 165 may be disposed in a lateral direction shown in Fig, 40.

The jointing member used by the present invention includes that which
is a compromise between that in Fig, 40 and that in Fig. 42. Fig. 43 (A) isa
vertical cross-sectional view of such jointing member, and Fig. 43 (B) is a

25  vertical cross-sectional view of another jointing member.

A jointing member 210 shown in Fig. 43 (A) has a vertically
penetrating hole 218 which penetrates the jointing member 210 and also has
irregular portions at the center thereof, The pillar head of the lower pillar 211
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210 through a filling port 218a provided in the vertically penetrating hole
218. Thereafter, the upper pillar 212 is built up in a hole 214 of the
pillar, and a filler is introduced through a filling port of the upper
pillar. 10 A jointing menber 220 in Fig. 43 (B) is different from
the jointing menber 210 in Fig. 43 (A) in respect of the provision of a

ateral v BRGS0 Rl PRerEd 066 bk AR P OA i e

nb 22041, ' . [ 1
renher 2205 BTl o e, Dbl e L3RRI WBD 5
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menber 220, an er Ais introduce ( I ng port 226a

provi ded igembee! F102%hdieHd PRLivife 3RodRBEZ1 Plaké Fespectively Tabvided Tike upper
pillar 222 is provided in the hole 224 of the upper pillar 222, then the
fillersA ithosetn Bikicd. ARGr the beands 213 4fe @M’i&écﬂm%e?bﬁm lefififer] Oi Nting
nmet hod when jointing the beamand the pillar, wherein Fig. 44 is a

per cept i ve2M byvthemeesgdazy miungbdéha filteris imgoduvet ibet shrcjpirdidpementieg a
pillar under assenbling thereof, Fig. 45(A) is a perspective view of the

j oi nting 2k0enugeafilimnpomi2lBarmoviddd i the viatiBhlly penetrating hekec2i&nal vi ew
t aken al on&t he line A-Ain Fig. 45(A). 25 Al t hough the notches 15b
are defi nébhémaften thewppepipillar 212 issbuilt wirén pdiole 2id ofathe pillarsi apd 89,

not ches 303a to, 303d (notches 303c, 303d are opposite to the notches 303b,
303a) are fﬂ@ﬂm’qdﬁc@‘ﬁ@rpﬁgbtﬂiﬁ"bﬂ&mﬁtQfﬁh‘r-'llgpem.ﬂal]?hat is, the notches

boarm 1t o pr oviAdHRERE Hemthex, 75030 dieads, Uk @i Somdah iombnd o 301
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placed on the pillar head of a lower pillar 221, then a filler is introduced

15 through a filling port 225a. Successively beams 223 are respectively
provided on a beam placement table 226 of the jointing member 220, and a
filler A is introduced through a filling port 226a provided in a hole 224 defined
in an upper pillar 222. Finally, the upper pillar 222 is provided in the hole 224
of the upper pillar 222, then the filler A is introduced.

20 Fig. 44 and Fig. 45 show another jointing method when jointing the
beam and the pillar, wherein Fig. 44 is a perceptive view for explaining the
jointing part between a beam and a pillar under assembling thereof, Fig.
45(A) is a perspective view of the jointing between beams and pillars and Fig.
45(B) is a cross sectional view taken along the line A-A in Fig. 45(A).

25 Although the notches 15b are defined in the lower pillar 101a in the
jointing part in Fig. 39, notches 303a to 303d (notches 303c, 303d are
opposite to the notches 303b, 303a) are defined in the jointing part in Fig. 44.

That is, the notches having shapes corresponding to hollow portions of the
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set "up, ‘thereafter hollow portions of the beams 304, 305 and the hol | ow
portion of the pillar 302 are aligned with the notches 303c, 303b, 303a of
t he beam 303 and they are set up. These nenbers are tenporary fixed, if
need 10 be, then the filler is introduced fromthe filling port 310. Al so
Is the jointing part in Fig. 45, the cover nenber 14, the reinforcing

nb 15 . : | structed.in the sane
gnng as I?Ielth% %ﬁflﬁﬁgbgg%}isﬁeec?’ﬁffﬁyE@‘?ﬁg’%ﬁ%ﬁé&o?ff’gséa_,g T?I nggg be,OI

d the di A% sl ' | .ar an
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bot t th rs ifie
2o 11T st P oipo ThStruchind BOAM S ard el 8 I R 1o P RaBRIART. | od,

anot her begapda§oinsingrmekber i2BU%aiﬁ’ﬁ%§Cﬁot\éht2|30tahﬁ %h(’)égpéi%nﬂafdj&éb%t%am 303,

then the filler is introduced into the beans 303, in the sane nmanner as

20 sets f othelveabaviherédfés phited ennke pille 30Nethentihe notéh B83d oPEiesSHEARI Ve Vi ew
of the top of the beam 303 or the nei ghborhood t hereof, which is turned

upsi de dov803 tw aligred|with the motdie 2804 of the julhtiog niel’mbélezwaﬁ&'theﬁw In
Fig. 46(A), the structure nenber 1 shown in Fig. 1 is used as the beam 303,
and t he i rsedgup,athareaften hellew spartions dfStheabedins 3G 305 tdnd thes dgloHowhood
thereof so as to provide a substantjally straight air discharge passage
121b, and Restignof gh%mﬂar 862 swe alignesd withntlei MheﬂJBQBQ,BQ%? BQEa afithehar grem
assage 121b defined in the structure nenber 1 in front of the cover nenber
ha. AT i rbaam 398@%{*@@@ arergbiupy Thesegmemberaares tamperanyr fixed,faneedber

usable to ,pil])ars of,beaps apd fqgrned of.a holl ow tube nade of concrete or
a mat gpl allpesid’ﬁqa?e lkrd%m@flﬁ’?dg’&né]g}%&“@&P%g@q%avi ng anti rregulngr
ortion on an ipner surface thereof. 2. e structure, nmenber
gccordi ng to o@ﬁ%ﬁﬁiﬂm@?’@ﬁ@@%&?@&éﬁwwowﬁ?r% l\Itlj}é‘l" reinforcing

member 15 and the bag body, etc. are disposed or constructed in the same

manner as set forth above. The jointing member 230 is provided, if need be,

and the disposing position is not limited to the head of the pillar 301 and it can
15  be disposed at the bottom of the pillar 302 or both the head and bottom

thereof. Further, the shape 6f the jointing member may be modified as

illustrated in Fig. 40 to Fig. 43. When the beam 303 is to be extended,

another beam 306 is brought into contact with the end 307 of the beam 303,

then the filler is introduced into the beams 303, 306 in the same manner as
20  set forth above, thereby connecting them.

Fig. 46 is a perspective view of the top of the beam 303 or the
neighborhood thereof, which is turned upside down for facilitating the
understanding. In the example shown in Fig. 46(A), the structure member 1
shown in Fig. 1 is used as the beam 303, and the irregular portions 2 are cut

25 at the top or the neighborhood thereof so as to provide a substantially
straight air discharge passage 121b, and an air discharge port 12b
communicating with the air discharge passage 121b defined in the structure

member 1 in front of the cover member 14. Air in the structure member 1 is
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3. THe’structure menber according to daim1 or 2, wherein an inner
formvmork 1s_enbedded in the inner surface of said hollow tube. 4. The
structure nmenber according to any of lains 1 to 3, wherein 10 said hol | ow
t ube has! "mugjﬂﬁmﬁ[w’ﬂl tion to which an attachment is fixed or an
aesthetic un respectively provided at an outside thereof. 5.
The structure mehbel dccdr di ng to ap ciyéj ains 1 to 4, wherein said
structure nenber conprises a plurall %Ly"’ hol | ow t ubes, said tubes

integrated w thy oNgANRLACH Mbe:E ugmét@r 11‘3&{&%%%% n\},\%and formefl- fTQe

structure menber accor I'ng to any erein sal hoI | ow

tube is noilagchte fialeiof hofdte St 4 ifatehial Shhilar’to Pocrdtd Ueha HRLIGR DS

according to any of ai s erein re|n orcing plate 1's attached

to the '”%’be%ﬁr%%nﬁieﬁﬂhﬁp&l@ioh%ﬁéﬁ'ﬁﬁ)ergurﬁ@@tﬁéréb'f?tUre nmenber accordi ng
to any of O ains to 7, wherein a 20 surface nenber is attached to a part

or an gntire s HeestttictiatnBmbep Weéorllihg & ClHiR B!whédeil SaidfERfeghilagCCOr di ng
to any of Clainms 1 to 8, further including an air di schar ge passage defined

in said Hpo@@uhashdiﬁalon on the inner surface of said hollow tube. 10. A
met hod of jointing structure nmenbers each conprising a hollow 25 tube nmade
of concrete or 3 T struaturei memder taceording tes @lainhlor @y whebeinhay imgran
irregular portion on an inner surface thereof, said nmethod conprising butt-
j oi nting efgth@i‘ k isyembeddedrin the mner sneface obsaid hollwrubet r oduci ng a fill er
into said structure menbers so as to be solidified, thereby jointing said

structure 33 4.cBhe sbrusturenmember psconding &0 aasf qfrcé.latms lleto Bs whereibduced
|n5|dethes u nber dtherelsac where air sta fter the
filledlis %ﬁ*&i E&iﬁ% @%f‘pngﬁauaﬁ‘gaféﬂc Hent mﬁy@m an attaphme yﬁzﬁa

Accor di ngl ir gcol.lected in the to he styucture me uring the
i nt roduc'? i Sltﬁ%tl? Prpgday 1o onﬂﬁ?ﬁ"r‘%v 3p0w%t@ryo%s@ﬁépﬁe@g f ro% t he
air dischar ge ROT Q%‘é%‘xfet ﬁ&%@;eﬁpchosr‘éf‘ar 98 aB3%FUGimE 100 47 whlekeihS Short

even in such a st’?h%ture
said structure member comprises a plurality of hollow tubes, said tubes

integrated with one another while they are bundled.
15 6. The structure member according to any of Claims 1 to 5, wherein
said hollow tube is notched at a part or an entire thereof.
7. The structure member according to any of Claims 1 to 6, wherein a
reinforcing plate is attached to the inner surface of said hollow tube.
8. The structure member according to any of Claims 1 to 7, wherein a
20 surface member is attached to a part or an entire surface of said hollow tube.
9. The structure member according to any of Claims 1 to 8, further
including an air discharge passage defined in said irregular potion on the inner
surface of said hollow tube.
10. A method of jointing structure members each comprising a hollow
25  tube made of concrete or a material similar thereto, said hollow tube having
an irregular portion on an inner surface thereof, said method comprising butt-
jointing ends of two or more structure members, then introducing a filler into

said structure members so as to be solidified, thereby jointing said structure
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an air discharge pipe 122b having small holes 123b is disposed in the air
di scnmmaumﬁmﬁﬂﬂ "iﬂllb as illustrated so as to discharge air fromthe

intr the filler or fromthe air discharge port 12b.

Ther eafter," 10 fhe' air dischar ge pipe is extracted or enbedded dependi ng
on the circunstances of the site. It is preferable that air is collected in
the air di S ' hg. h ' F L reul al, or
the like e@gg%g%ﬁgﬁou ert S egggtso etﬁjellﬂgs)\t{gr 3@%&}%@%%@? t%'éi %t&%l(éc\{gngul ar

to preventyaighefro ﬁh?tt‘h?éisé‘ %SErbﬁt?Igewh&reegglsﬁéyy%rfféroﬂ% Alar hgﬁtge(,%? t he

I nner surface thereo e case as Ilfustrated I1n Fig t he

ai r di schajegendingdndhe LRapes f RS ikRgHldr Holiend@N Q?cﬁ%ﬂéﬁﬁél?r, B% dolleseg Of the

irregular portions 2 are penetrated and the roots thereof are conti nuous

Wi th one &fichBebp ofithetdtAictard nthmekéal Sl fiRdmtrddiRtishofthaCiti G Passage
121b is notched simlar to the notches 151, 153 which are formed by

parti abl y metaedllyor figrcibhe digehargedofrbmotlte afr difchadBe pobtdmovight iR &irr

di scharge port 12b is forned in a rectangul ar shape simlar to the notch
303a i n Fidjschétge passage7i 1. df paris phottieven\in euch arstexgtuaé, fon exatniple,
jointing nethods in the jointing part between the beamand the pillar. The
j oi nting reat hiradigchrrge piped28bakadng|smalbloles 23 i24isppséd gn the air
appropriategly. The nethod of 25 constructing the jointing nenbers is
per f or med Hscharse passgee N2 lboiast ilhytratedso ag0tmdisthargepair fram the t he

ot hor t GnGRNEADT Bov ot e gieeion dazn #he bk isoh BB ionty 12he THarpeten12. |
bo usaf sithe) 25 SeHRrRaRDa orpetragied P 1L LidBd menerding GRpMhEnca i n
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omtted. the outer shape of the structure member 1 is rectangular to prevent air from

staying in the irregular portions. 2 provided at the inner surface thereof. In

15  the case as illustrated in Fig. 46(B), the air discharge passage 121b is defined
in the manner that the crests of the irregular portions 2 are penetrated and
the roots thereof are continuous with one another. As other air discharge
methods, the air discharge passage 121b is notched similar to the notches
151, 153 which are formed by partially penetrating the upper portions of the

20  beam or the air discharge port 12b is formed in a rectangular shape similar to
the notch 303a in Fig. 44.

Fig. 47 is a perspective view for explaining other jointing methods in
the jointing part between the beam and the pillar. The jointing method
employs those as explained in Fig. 24 to Fig. 46 appropriately. The method of

25 constructing the jointing members is performed by disposing the jointing
member 230 on the upper part of the pillar 331, aligning the end surfaces of
the beams 313 to 316 with one another to form a jointing opening 317, then
disposing the pillar 312. In constructing the jointing members, the temporary
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Al t hough the enbodi ments of the kinds of structure nenbers and jointing
met hod%}' mmﬁﬂ" cribed in detail with reference to Fig. 1 to Fig.
ﬂ[m monis not limted to these enbodi nents, and it is 10

47, th
needl es$ tb day "t hat the present invention can be enbodi ed by appropriately
conbining the concrete structure nenbers as set forth above with one
anot her or WAlS) -l.n Rl wW.thin a
scope of CH%?%B. (b)éi gigﬁﬁ‘&g@&ﬁ&fﬁ%ﬁ%ﬁf&e% ?tﬁgg‘%fﬁg%‘é@ ﬁggﬁat{hﬁeg\érﬁel?nforci ng
menbers 1 QA k N rr%%, : ]ﬁi&;’, : hllar in
Fig. 39 an al}ﬁeer %‘?%ioé}giga%%m r2?_he gg%t%ggn%}ﬁg&ggg%ye _ %éﬁ%@s%ghpi I 1 ar
in Fig. 4GhanRuhdaRebbiweahtheehbaRckt AdDFHE billaf 309idndithe Jpel edshe
inclined beams and pillars can be constructed. Further, new’jointing
IFG 3 s ket SO I0gof ey VMR ehe fhr sner i, 1
t ur ned518Gheredf, aFdriliee, iovepossiblate @AFloys at Miguriairet thig HREHEINLAGO | S
pl aced on the upper pillar 202, thereby preparing the jointing nmenber.
Still furthembea?236iisbmigedenber havi ng such a shape that the upper half or
| ower hal f of t&\lg)penetﬂgtion hol e Zligﬁilsdgn:]):dtged in the jo}i)nti ngdrrenber
210 in Fig. 43 oughy the eprhodiments of shé dkinds ¢f stiuctureamerebers iandt he 25
jointing menber 220 shown in Fig. 4358) the hollow part of the | ower
pi | lar 227ointingrretbads thevenf arecdaseribed int desail mitherefenge to Fighblto Hig.part of
the upper pillar 222 conmmunicate with the penpetration _hole 228 31
| NDUSTRI Al47aHme| present mpventinneis pet dimited to dbeseinmbodiments, prddiéris
i nvention in ud%\ hol | ow tubes nade of .concrete 0{0 terial sjm./lar
theret8, difgdiasate mgﬁ?fa@lepmeﬁ%mwﬁen%&aat & #Bbedied BYstRmaRBatAlYt he
the struotaPPingiro R copder bR mepBRrc aontan el Lriensidt gge” " ' ©
structure e . 0] | i 4 k.24 . | rregul ar
port1 ons. EORRCT B ultiEhe U SRR ot th okl WAHA'S ddobE

of claims.

For example, if the projecting plates 15a, the reinforcing members 15,

15  the jointing frame 100, the notches 15b of the pillar in Fig. 39 and the grooves
165 of the beam and the grooves 168 of the pillar in Fig. 40 are respectively
inclined, a structure building having the inclined beams and pillars can be
constructed. Further, new jointing members prepared by combining the
jointing members 210, 220 as shown in Fig. 43 (A) and Fig. (B), i.e. the jointing

20 member 200 in Fig. 42 is turned 180° and the lower surface 207 of the jointing
member 200 is placed on the upper pillar 202, thereby preparing the jointing
member. Still further, a jointing member having such a shape that the upper

half or lower half of the penetration hole 218 is embedded in the jointing
member 210 in Fig. 43 (A) may be prepared in a factory. Alternatively, in the

25 jointing member 220 shown in Fig. 43 (B), the hollow part of the lower pillar
221 communicate with the penetration hole 228 or the hollow part of the

upper pillar 222 communicate with the penetration hole 228.
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jdinred“mﬁth each other adopting the expansible filler appropriately
dependi ng on the object of the structure nenbers._Since the working in the
site is easy 10 and sinple, a worker having no special skill can engage in

S LS e s R
oron ey NRRIARD, EpiEAiay L he SLructure BROd ng cbmx Sing che
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bodi es are enbedded in the 20 structure nmenmbers, or fibers of grass,
carbons argh @lidifiyihgds Entibdecbdwhile tHesfrubhfie Hendess Afe Battijbmedagithe of the
stress applied to the edge ends of the irregular portions. Accordingly, it

i s possi blgachoothentsd tieatsthd s chiret Aenfierb Glaur be Haiatedr withtdnch Sthietace
menber or to subject the surface of the structure nmenber to an enforcing

t r eat ment .utiiing thesirkdgularhpontioas e Furfifer, the pimtimnmeanaspandbé surdly
structure of conplex jointing. Further, an ordinary jointing nmenber is used
or a sonorjoimted withteag omhetba?ont'mg.ﬁmdempsﬂﬂb fijenappropriaiélytependinge
structures, thereby permtting construction to be sinple and also the

desi gn t o dpetheiobiectiof theistragture memberss Since, theevarkinginthe site i eagyhod of
jointing structure nmenbers_each conprisjng_a holl ow tube nmade, of concrete
or a KAt erand sizple, arwqx{ffév baging ne #pecipk skill cany engage methe Morkor®bn on an

i nner surface thereof, said t hod conpr.i S 5 attaching cover nbers so
as to be APMBEFyits PassiRla toAchirYs eraontipalelficionsy endenbenee v ersitct ur o
menbers whisgh .are.to be jointed, facing said ds. _of, at | east t or nore
T oet or o teeiBh Sinich 1BE sblBitn bl ot e BianCbndtes e b4

When the structure bedding comprising the structure members is

completed, the stress is applied to the jointing parts of the structure

15 members. At this time, although stress is generated between edge ends of
the irregular portions of the structure members and those of the filler, the
inner formwork having the irregular portion at the inner surface of the
structure members is embedded, or the reinforcing member is embedded in
the jointing part of the structure members, or bag bodies are embedded in the

20  structure members, or fibers of grass, carbon, and aramid are mixed with the
filler depending on the degree of the stress applied to the edge ends of the
irregular portions. Accordingly, it is possible to coat the surface of the
structure member with a surface member or to subject the surface of the
structure member to an enforcing treatment. As a result, the present

25 invention can cope with the structure of complex jointing. Further, an
ordinary jointing member is used or a sonorous jointing member is used
depending on the object of the structures, thereby permitting construction to
be simple and also the design to be diversified.
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attached thereto, then introducing a filler into a space partitioned by
said cover nenbers so as to be solidified, thereby jointing said structure
menbers 10 wi th one another. 12. A nethod o&m’ oi nting structure nenbers

each ‘conprising a hollow tube made of concr Im"lﬁlnﬁﬂmluﬂu simlar
L urface thereof,

thereto, said tube having an irregular porti p
said nethaod c rishng attaghing a bag body to a portion adjacent to an end
FREES Wi s

of one st & B be jointed, facing ends of said one and

ot her structure e : ' ' i | sai d
bag body so ase]tld ‘ggﬁéet%gﬁg%@q&{'%gfrrgﬁgﬁﬁgfl %?’F";‘?gggg?}gg%‘?ﬁ}ﬂﬂ réeﬂggﬁgers W th
one anot Nefubeliadl it BRLAAE ' al Bifirld) Gsifiiletl (Hidk o/ RARPESH A HaGIH 8E 0 any
of C ains to : erein a reinforcing menber Is put in jointing parts
of sal d 20rrephldiC ot P &S inrdéh: shifhcBCtiadon! sdid fidthed Sédniiffisibg menbers
according to any of Clains 11 to 13, wherein another end of said bag body
is fixed tatseHifdglcBiél Metdbigs ¥BERED berfikdlyatiaviesd tepbdions ddjacetetonet hod
of jointing structure nmenbers according to any of 25 dains 11 to 14,

wher ei n s aérifishfgattbstyuétare esdnmbérseshich are beba joiatede fubing byidveandsaff atai d
cover nenbers, said reinforcing nenber or a restriction nenber so as to
prevent a leapt éwd orfmere striuetpteonheniberm Hmvimg) respeetistely covemmenkersi on
direction of said structure nenber w thout exceeding a given | ength 34
when sai d dfithéleed tlserietd, rthenciatrodntiog saifilleb infoo dpace neetitioned dwdsait: er sai d
bag body is attached to a Eortio.n.aqﬂacent to an end of one structure
menber to ¢sver srembelrs sthastobesalidifies; thereby jointing saigstirature membelsy wit h
one anot her_ at ends thereof. 5 16. The method of jointing structure
menberld acYY&hdmﬁg’mP&hﬁny of aims 11 to 15, wherein one end of said bag
o ot ned i T oAb af isibfE struthus mEmbits B3 comphistify'a Moo ! O

adj acent to sai

tube made of concrete or a material similar thereto, said tube having an
irregular portion on an inner surface thereof, said method comprising
attaching a bag body to a portion adjacent to an end of one structure member
15 to be jointed, facing ends of said one and other structure members one
another, then introducing a filler into said bag body so as to be expanded,
thereby jointing said structure members with one another.
13. The method of jointing structure members according to any of
Claims 10 to 12, wherein a reinforcing member is put in jointing parts of said
20  structure members.
14. The method of jointing structure members according to any of
Claims 11 to 18, wherein another end of said bag body is fixed to said
reinforcing member or said cover members.
15. The method of jointing structure members according to any of
25  Claims 11 to 14, wherein said bag body is restrained from being extended by
way of said cover members, said reinforcing member or a restriction member
so as to prevent a tip end of said bag body from being extended in an

extension direction of said structure member without exceeding a given length
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st r(¢tUre menber to be jointed. 17. A nethod of jointing structure menbers,
a JOI jointed with said structure nenbers to be jointed
m nﬂ“mﬂm} ﬂurts formed by said nethod according to any of Cains
hes met hod of jointing structure nenbers according to any of
Cla| ms 10 to 17, \/\herel n said structure nmenber has an air d| scharge

passage, é‘éiiEl EubH int& 555 dy 1 H‘%}Eﬁ%aﬁﬁi ?grge 15
passage, sal arr c arge passage andr-air “di sc por respec vely
defi ned i l«,ow t ube,
wher ei n am@ﬁglaggcgg?éa cturlegréebrzr%% a}r{‘ arge C?Irlg?nﬁggllﬂgi]gibr

di schar ge Rapfise, theh oHe Anddtherdtiuduss B?élﬂﬁelﬁsoélte RRED with nd ahbffer! S
introduced into said structure nembers.
at ends thereof.
5 16. 'The method of jointing structure members according to any of
Claims 11 to 15, wherein one end of said bag body is fixed to a jointing frame
when said bag body is fixed to a portion adjacent to said end of said one
structure member to be jointed.
17. A method of jointing structure members, a jointing member is
10  jointed with said structure members to be jointed by way of jointing parts
formed by said method according to any of Claims 10 to 16.
18. The method of jointing structure members according to any of
Claims 10 to 17, wherein said structure member has an air discharge
passage, said air discharge port communicating with said air discharge
15 passage, said air discharge passage and air discharge port respectively
defined in said irregular portion on the inner surface of said hollow tube,
wherein air inside said structure member is discharged from said air discharge

passage through said air discharge port when said filler is introduced into said

structure members.
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