7 May 2004 JO NI NG CONSTRUCTI ON FOR PLATE- LUKE STRUCTURAL NENBERS FI ELD OF
THE I NVENTION 5 The present invention relates to a joini ng %b@ tion for
pl ate-1ike structural nmenbers, nore particularly to a const for
joining a pillar nenber provided in the formof a plate W|th a beam nenber
provided also in the formof a plate via a force transmtting nenber

t her ebet ween. 10 BACKGROUNJODNINBECONHRIFCNON HOR EMATFRIBE as structural
nenbers, those fornmed of such arté’{‘}%ﬁb@?&?ﬁ ‘FH%J{%:? steel, concrete,
etc. other than natural materials JABEE been used. In this
respect, plate-like structural nenbers nmade of glass or synthetic resin
are beginning to be used in certain applications. In particular, there is
a growing interest in structural FiEii&BTHH INVENIHGNucent materials such
as glass plates. Such plate-like structural nenbers conprised of gl ass

‘pl ates are alFready in use in both a 20 roof and waII of sone buil di ng

constructions. Fos. 207A08:&dncO¥hadIbaBER d foBlih@ otk foriediceds

pl ate-1i ke structural Accor Ing to typ| C nown construction

for joining-such strattarallmémbeat; motapalticiklyetosa canspriction forgbiasiss ppilaas,
first a plate-like pillar _penber 1 wil] be ins alh)ed erecf at a Sit

Then, to this insleﬂambsapmweo@fmébeﬁﬁrﬁbeﬁapkatﬁm PG BERheTRIREded 2lso
conpri sed al so of i Q'féﬁﬁoPA@fa‘geWa'a!foPc%&rﬁ{sSﬁfé}?memeQ% Ghdthesn the
conventional pr actice 1s providing rigid jolning construction between an
end portionld of the plate-like pillar nenber I--and an end portion 5 of

the plate-like beam nenber 2 so that the nenhers re rigidly fixed
not to be pivotable relative t%&%@ﬁmro-ﬁ‘g‘@ M@l\?fi rst, 30 netal

joining menbers 12 are secured on the ends 4, 5, respectively. Each 1

In recent years, as structural members, those formed of such

artificial materials as steel, concrete, etc. other than natural materials such

15 as wood have been used. In this respect, plate-like structural members

made of glass or synthetic resin are beginning fo be used in certain

applications. In particular, there is a growing interest in structural

members using translucent materials such as glass plates. Such plate-like

structural members comprised of glass plates are already in use in both a

20 roof and wall of some building constructions.  Figs. 20 and 21 show such
application of glass plates as plate-like structural members.

According to a typical known construction for joining such plate-

like structural members comprising glass plates, first a plate-like pillar

“member 1 will be installed erect at a site. ‘Then, to this installed pi]lai‘

25 member, a plate-like beam member 2 comprised also of a glass plate will be

attached. In doing this, the conventional practice is providing rigid joining

construction between an end portion 4 of the plate-like pillar member 1 and

an end portion 5 of the plate-like beam member 2 so that the members 1, 2

are rigidly fixed not to be pivotable relative to each other. Specifically, first,

30 metal joining membexrs 12 are secured on the ends 4, 5, respectively. Each



7 May 2004 of these nenbers 12 is provided in the formof a plate-like
menber which can be engaged and fixed to the plate-like pillar nenber 1 or
to the plate- |ike beam menber 2. Next, fasteners 16 such dsMBYEP are
inserted into though holes defined in the respective netal joint nenbers
12 and also in 5 the respective ends 4, 5. Thereafter, either the

pl ate-1i ke pill ar ofihresemembays lﬂhepm\adelin t&mfwmmfrmpbém hke membet whéch t o

t he respective ends . nme .,0i n r stened
oget her by oper atihie eRb et A 0T HRley Rnar 3RS, 55 B Gralihe

metal joint menbefge Ram! RERHBLD. CONRLE, tfHét%n@rszT G&cH AP &%'ﬂ&r%ﬂiﬂﬁf or
means 7 provided at a 10 jointing portion 3 between the plate-like pillar

member 1 and the . phaigb- hqlé&deﬁ:edmlrthﬁb%pezmvwm@alpmnttlmahhﬁﬂsw ant dsgagi ng
portion 13 of af st netal i ni nmber 12A, 0|n|ng
Tembers 12, i% fi eeﬁﬁsg?f&éfﬁéyﬁs 87 Threaereiica tho plateiiks s syt
plate-likeplllar Fﬁmjﬁ% @bl ner 6
are inserted into the 'r:%]lljlé éﬂ(eﬁls?‘rlénegse%%etﬁhﬂd the réa‘%bggﬁ‘fe{(‘gﬁ%%f? ar?(ldl

menber 1 and t he the swomeétal qut ntemli»ermairzt aﬁeZﬂasamhdt tcxgatheoﬂm Giieeaﬂ:utg)tﬁaast en

the first netal I nt member 12A to the pIateI| p||| nenber
thereby to form a(B strses g 6p o hien the Basteners (16 Eﬂl ok m‘f:TP]éﬁré 33 ke’

pillar nenber 1. ‘5’9%%“25’
menber 12B is fixe %gr?ﬁlés%ug?gmm aE)rﬁ:'am menoer ,r %Bmg%st%ﬂ#ogﬂég %
correspondi ni0 j oi fuuRnPpoittionrs Betateen tive plade-bkepilldrimembet ahd kiee jlatedlilcenber

2. Thereafter, copnecti ngbportlons 14 of the two netal joining nmenbers
12A, 12B are conn@eBMYROLLh other via a connecting bl ock 15 interposed

t her ebet ween by using tpﬁke A 36ARLTy 16 eﬁ/ggé]ﬁgxmmﬁf gh%tf%il]—ll to eo{h}%i“g%

menber 1 and the plate- am nmenber 2 are rigi y10|ne
ot her. Now, supposenibee 12Aabee bf e petahjoeiEgememliess iﬂbjseﬁttedchlde@vaqa over

fo “cause an i n- pRATBPGFE RERIBNE oHLPAL KRERIH MPHPERTS TPAFESH B boan

15 plurality of fasteners 16 are inserted into the through holes defined in the

plate-like pillar member 1 and the first metal joint element 12A and then

operated to fasten the first metal joint member 12A to the plate-like pillar

member 1, thereby to form a joining portion 3 at the upper end 4 of the

plate-like pil_lar member 1. Likewise, a second, i.e., the other, metal joining

20 member 12B is fixed to the plate-like beam member 2, so as to form a

corresponding joining portion 3 at one end 5 of this plate-like beam member

2. Thereafter, connecting portions 14 of the two metal joining members

12A, 12B are connected to each other via a connecting block 15 interposed

therebetween by using the fasteners 16, whereby the plate-like pillar

25 member 1 and the platelike beam member 2 are rigidly joined to each
other.

Now, suppose the plate-like beam member 2 is subjected to an

external force effective in the direction along the surface thereof thereby to

cause an in-plane deformation, such as flexion, in this plate-like beam

30 member 2. In such case, the joining portions 3 of the two members 1, 2 will



30 nenber 2. In such case, the joining portions 3 of the two nenbers 1, 2
will 2 7 May 2004 be subjected to an associ ated external bending force
effective in the direction parallel to a plane including H¥ay Z0R dynanic
axis of the plate-like pillar nenber 1 and the dynam c axis of the

pl ate-1i ke beam nenber 2 However, in order to conpensate for their

weakness to bendi rigp shidjetadaioi anmssodiatedrextdrhalbandinghoreefecive it ilee @ikation! | ke
structural nenbers arg .di sposed . such tha j or conponent of the inner
stress resul ting fl?ad‘ﬁﬁ%lﬁe "eRfaé‘PﬁaFl“&Ftﬁ g@{‘v&ip{ﬁaw pstof fae plagabike pdlar
i n-plane directiong I p ezl LU I RRer g er,
since these nenbers?ﬂli)?ehf%ﬁelt%% a%@#lﬁﬁe&h%)iﬁ%@%%ew&lﬁgar{%’b%lﬁgmer 2.
pl ate-1i ke beam nefibeeve?, inardey oGotpenpatieft:etheirovddknescis beh gk, defdringtion
j 0i ni ng construction can [ﬁr ovide high_ rigidity against in- _plane external

T

forces. Notwi Phst ditdith§iutiane dpetion, Hbegplatesliky sruchErpEeMbRT aipcdispesed

pl ate-1ike struct IH—E@ . I].e.
conpressi ve st rent;k{‘%i?t or ﬁ{laé{}}ﬁg@o@%%rtgagnﬁarlﬁﬁg#%%’%%ﬁﬁ&%%e %’f:tslf}’rarled,
15 can result in Homekaid bef efflitiveesloas e id-plaperdirabiond &fethiede phate-like

subjected to such tensile stress. Hence, according to the conventional
construction, the StiustwiahaneyabersonMaregyes, sincpitheseomamiersp ieadhe platetikpy

using the netal | qQi:fi e ver, in th se_of. eart hquake
or the like, ther %lgml‘nlnﬁ]en{(}g\gg %%d %ﬁ%ﬁ@%ﬁtﬁe% ae{n\?’gg%r glfﬁ 35@%@}?31“8& en
the plate-1ike pildagh ofRexdEhi8gbining dehdthe:tidhaiad- prokide 19N ABARE hednstiy. Ch

di spl acenent causes an in-plane bending external force acting on both the
plate-like pillar Hanperte foxees: he pl ate-1i ke beam nenber 2. In general,

structural analysis is diffj . ' 0,4l €e t.in low analytical
precision for such cons%ﬁ%&%#nvéﬁﬁg%hgggo‘%ét%eﬁ?‘léscqlg% ?gmg%r 'imrlll-)l%%%f?ﬁ Ane
external bending fplaedilendtirtvadal i snemhiste dasa agl wstkep| iBilbayirbgth SHEM |
tolerance for tensile strain. Therefore, there arises need for _Increasing
its safety coeffi COBRIesSHEfeneHb e wdnsisngeeven pymakl dafopmagionnid occurred,

15 can result in breakage of the member at its portion where it is subjected to
such tensile stress. Hence, according to the conventional construction, the
joining portions 3 are firmly joined to each other by using the metal joining
members 12. However, in the case of an earthquake or the like, there will
develop sig_niﬁcant relative displacement between the plate-ike pillar
20 member 1 and the plate-like beam member 2, which displacement causes an
in-plane bending external force acting on both the plate-like pillar member
1 and the plate-like beam member 2.
_ In general, structural analysis is difficult tending to result in low
analytical precision for such construction which can be subjected to an in-
- 25 plane external bending force and which is made of a glass plate having a
small tolerance for tensile strain. Therefore, there arises need for
increasing its safety coefficient, hence, need for physically enlarging the
metal joining members 12. As a result, transparency of such construction

using glass plates would be impaired.

30 In view of the above, an object of the present invention is to provide



metal joining nenbers 12. As a result, transparency of such construction
using gl ass plates would be inpaired. 30 In view of the abqve, an object of
the present invention is to provide 3 7 May 2004 inprovenerﬁMP)ﬁ29% j 0i ni ng
construction for plate-like structural nenbers through sinplification of
the force tramaovesennintbé finmgsionpiritionden plaelike atrectiirat enqanbbdrathronghrber

and the plate-like beam nenher at the joinjng paortions thereof so as to
b i

al | ow econont'ERIifigaden At theTofee raggmissiopaetationshipbepneen derplals-endlas and
or eover a_Oheai,et aﬁ@@ﬂ@gfﬁe-fiﬁ% BLAN Sn@HELE &' th !jéﬁk@fﬁ&ﬁft&hs tﬁ&%\(ﬁo THE
] co -I'rke u

| NVENTI ON The 'J o1 ni'ng struction for plate ctural nenbers
proposed by illwy ceoaseival ideyign! howdiiaas icbmphases 6h e fdigngZmethbetahnd € of
the plate-like pillar menber and the plate-like beam nmenber being joined
to be pi vot aBOECOVET agrepterirangeceionlative engwlar displacemsenst her uni que features to
‘be described respectively below. The plate-like structural nenbers joining
construction relating to claim1 is characterized in that a plate-Ilike

pillar menber and a pl ate-|i ReVICRR YEMOELEBNVERGION uct ural nmenbers are
joined to each other via a force transmtting nenber wth respective faces

of the pillar menbbke jcinidgtdosstoeionnfonbiate-bike styuétnral menobars proposed bywher ei n
an end of the plate-like pillar nenber and .an epd, of t plate-like beam
morber are | BN st iBR R chAgeetg TOREE of D PTG PileRbor
so that the pj N SR ni%“% : | .t i o]
each other a g}tfﬂtb@{ ﬁ?gﬁﬁlﬁ%ﬁ B%r?hl n gé;tri c%m%d)ﬁg%g%%ae@grr ?i%tr%ggtt%
Figs. 4 andedshsifilvarias gveinaseothemirdqud featueds todrsiescrtddasspdctieclylteler. | ke
pillar nenber de i'mr;es fz\lt( an uppiar end thereof, a pi.n hale for rotatably
recei ving the pi nl iepks-like sisscipml megbersioing spnstmistion glating taeclpian his

menber, therg.i ' 101 0{.12Q1; ' defi | | e.
Then, by i nsg}a#%ﬁ%ﬂ%agpﬁh%tn% g@%%@%%i%%@&e%a ?l‘?za?“’ gi?étbggﬁll %8&%r ers
are joi ned theberupiuvglt @bindersedratjpined tto caéle btk Ved a Midehtridignith@vRember
construction, it is F,ossi ble to restrict in-plane bending defornation

1

af f ecting t hwith| rgsRective dfapss phthevpitiasr membes apd cdhe rhgany nigrelecabging fin a
common plane, wherein an end of the plate-like pillar member and an end of the
plate-like beam member are joined via a pin member acting as a force transmitting
member so that the pillar member and the beam member are pivotable relative to
each other about the pin member within said common plane. Referring to Figs. 4
and 5 showing an 'example of such construction, the plate-like pillar member
defines, at an upper end thereof, a pin hole for rotatably receiving the pin member
therein. To the end of the plate-like beam member, there is fixed a joining member
6 which also defines a pin hole. Then, by inserting a pin into the two pin holes, the
plate-like members are joined to be pivotable relative to each other.

With the above construction, it is possible to restrict in-plane bending
deformation affecting the plate-like pillar member, thus preventing breakage of
this plate-like pillar member due to bending stress. Specifically, the construction
acts to restrict the bending moment from being transmitted from the plate-like

beam member to the plate-like pillar member, so that



this plate-like pillar menber due to bending stress. Specifically, the
construction acts to restrict the bending nonent frombeing transmtted
fromthe plate-1ike beam menber to the plate-like pillar rngB)é?goﬂso that 4
7 May 2004 the in-plane bending |oad affecting on the plate-like pillar
menber may be restricted. For instance, when a vertical displacenent

shoul d occur at t ; f Rk &AM

pl ate-1i ke beam ne@ﬂn%lerfﬁ%gﬁ bg‘g%gth%g%t t%:‘)dpffﬂr%epr%gnber, efneeg{/blgt?mag be

di spl acenent occuredtnigiedt FhreinStaichewheand veftidahdisplatmeht dwubdanmurmantier can

be prevented from hei ng ransmtted as a nogent, to the plate-like pillar
menber. ConsequenCHpr e Otfttﬁ%lﬂﬁt%rilge beR TBPTPSF. the MASF-1k degm mepsber can

pl ate-1ike beam RE=T, oLired f ihe | Yol e
menbers forned 01[“5 ggt}gﬁb rfgtgqelg Rt gfr%}ce]é’l %Egrrlxl%h?? gﬁﬁs%%%%%ﬁgﬁé%?g%%%@di ng
to the plate-5ike othierusidioBtherphitelike | lnsam ngernberstan bei preverted dtdnn befry

claim2, as shown in Fig. 1 for exanple, a pair of joinjng nbers _ar
pi votably int ercoﬁ??é‘é?’é'ge i’%aflﬁ’é“ftﬂtﬁoﬁlé%@tt‘?‘hkﬁﬁﬁiﬁ nf“ﬁgﬂ’?roi ﬁg?ﬁq“%b s
being fixed to th Eng]p_- = [ f r

] 0i ni ng nenber be?irl\‘g |xiéléé{;%a?hge&€%% a@tﬁgbgh{: e- ?’E%ﬁlr}g%élnﬁﬁre%rgﬁne&
Further, the pin oefragle matcliadnsgthgenfihenenibers Sirnied odsuchifeagile attetink e

pillar nmenber and the plate-like beam nenber. More particularly, of the
pai r of joining nepydrecrcapwentedst j oi ni ng menmber is fixed to the end of

the plate-like pillar I ( 1 L.l -1 ' -10 the
end of the %) ate-like W@P%?%‘%pﬁgﬁﬁ%&ﬁkﬁgIgg%\gg@%%?%%%gﬂm he

j oi ni ng nenbers arélatihk eslclaines pecshiowaliy ig 1 foeeenmplef a phie ofjoiitieg hietebepi | | ar
menber and the end of the  plate-like beam genber, 'so that these j.oining
menbers are pi vot &8¢ Pivatakls: tienseraasted, ivaa t1he Pioh TARIRbREy oRet phhedommesr ce
transmtting nmenb : Ll i Eln*_'-]gé' '

bendi ng force aff nge%r?bnegggﬁﬁg %&%E&&%;étﬁ g(ﬂﬂﬁ%ﬁ%}t arﬁ!rlrlég tgﬁﬁ)eiﬁ%?&{%tger

ext ernal force tr goiaingt neshbur deidgefipéd to the end of the plate-like beam member.

15 Further, the pin member is disposed on the outer sides of the plate-like
pillar member and the plate-like beam member. More particularly, of the
pair of joining members, the first joining member is fixed to the end of the
plate-like pillar member and the second joining member is fixed to the end
of the plate-like pillar member.

' 20 With the above construction, the joinjng members are fixed
respectively to the end of the plate-like pillar member and the end of the
plate-like beam member, so that these joining members are pivotably
interconnected via the pin member acting as a force transmitting member.
Hence, it is possible to minimize the external bending force affecting on the

25 plate-like pillar member. And, this external force transmitted via the pin
member may be transmitted in a dispersed manner via the fixing portions
of the joining members to both the plate-like pillar member and the plate-
like beamn member. Whereby, local concentration of load applied to the two
platelike members may be restricted. As described above, with this

30 construction, it is possible to restrict the in-plane bending stress in the



menber may be transmitted in a dispersed manner via the fixing portions of
the joining nmenbers to both the plate-like pillar nenber an,qgth? &L{ate-

| i ke beam nmenber. Wereby, |ocal concentration of |oad appli W % he two
pl ate-1i ke nenbers may be restricted. As described above, with this 30
construction, it is possible to restrict the in-plane bending stress in the
5 7 May 2004 plat %lhﬂeklﬂ{epphlﬁraﬁ@%egﬂﬂ%&ﬁﬂ@x%! $hub M é’!lﬁbﬁ!&h&@&a g of
these nenbers even when they are forned of fragile material. According to
the plate-like stmenbewsleveewbendhppard fogmednbfragibtmaterial.el ating to claim

3, as shown in Fig. 4 foy e e,, the pi.n er . is 5 disposed within a
vertical disposing widt Cﬁ?ﬁ%%@&tr@@ﬁe% Sg’r‘?‘fn‘;ll8 FREVIREES JORNDE sphTastion
realizing this congidieti i f he mi- Ny ' ' t:he
pin menber in and thr oggﬁo(?ﬁ?g’z%tse%m pi I%ar q%]eg%z{erﬁl.ﬂe’ %% Eﬁftjﬁfee a 5\/15
construction, 5t he digrosedwithimadveapipdli disbdsmg walthlofitke platelipe il menber

fromthe plate-like beam er j.s transmtted.to the 10 plate |Ijke pillar
menber within its ‘%‘E@F?@He gP§66]'§’f’ﬁ§ V%’r‘%ltcﬂ‘.lsmi‘%"@fbgr& fo%rfg‘f*r@ndh?lér tion
of the plate-Ilike;pj '%ﬁ{ﬁgﬁf]nﬁ@}i i 'g‘pgqi‘. A &g

pl ate-1i ke struct urgrll)&?%n ers joini R%qgggr?sﬂt%ct | ot#e%?%%%?ﬁ@%gﬁt}ont‘%ﬁ%‘?rm 4, as
shown in Figs. 7 and 8 fWithakampbe: cddseruptia,athk iviketicapldadaapphiedibethegsldtet he

pl ate-1i ke beam er._are jgined in such a nner 15 that the dynam c axis
of the plate-Ii kgﬁ‘% nillar member %a%%%@fm-ﬁkﬁewwgmb% W%é“%éé-tp ithe
beam nenber e | (<Y N . P ' t t '

member wi 11 b0 di Saaeade, s HHBE, MG 11d Qoldsef aRpatng . helire,

pl ate-li ke pill ar headingrdeformatidoinsf tloé platglikopidiar votoiben m4yhlesr @idmezedpr ovi ded

two plate-like pillar menbers di sposed erect. And, at .the upper 20 ends of
these plate-like pillar ‘fEmdErgto ‘&em?%*&r structural membersioRRe eansBugHON t he

two plate-like pil - Ht?:%n@n LA i 1.0 >
Then, the plat-1li krg hlelgﬁ% me e%’ ?%Qﬁ%%?%?g%% ﬁé‘?ﬁ?ﬁgfﬁ%ﬁ %%%E%E% ©
pl ate-like pillar podadeesberad thegplptedikedrdaer membien assr pigtdiintsoct Hmapinar
hol es

15 that the dynamic axis of the plate-like pillar member and the dynamic axis
of the plate—]iké beam member are located in a common plane. In this case
too, the pin member will be disposed within the vertical disposing width of
the platelike pillar member. In this joining construction, there are
provided two plate-like pillar members disposed erect. And, at the upper

20 ends of these plate-like pillar members, pin holes are defined in and through
the two plate-like pillar members in the plate thickness direction thereof.
Then, the plat-like beam member is interposed between the two opposed
plate-like pillar members, and the pin member is inserted into the pin holes
of the plate-like pillar members and the other pin hole defined at the end of

25 the plate-like beam member, thereby to join the pair of plate-like pillar
members with the plate-like beam member together. Under this condition,
the dynamic axes of the pair of plate-like pillar members and the dynamic
axis of the plate-like beam member intersect and are located within a
common plate.

30 With the above construction, when an external force is applied from



of the plate-like pillar nenbers and the other pin hole defined at the end
of 25 the plate-like beam nenber, thereby to join the pair 7of pE@M&-I I ke
pillar nmenbers with the plate-Ilike beam nenber together. Y S
condition, the dynam c axes of the pair of plate-like pillar nmenbers and
the dynamc axis of the plate-like beam nenber intersect and are | ocated

within a conmon phat platSBLV béh henciiibare t60ttsd rpletelind, pINEN ndilfrs R
force is applied from6 7 May 2004 the pl ate-1ike beam nmenber to t he
plate-1ike pillar caeshsetion edneeffesively ue,ﬂtn@tnb@rahnéffm@etaﬁe@lqg thes phaitelike

bendi ng f ff te-hik for tendi .bend
Chese il Lar - mombarieamsrBRrbleR Faint S Brd Boo RS rimtRye bEe iy e ™"
these plate-like plided CBARYLENIRbrESkBze20feheRdplatbIBke IR thEmBsismsy bé he

pair of plate- I|ke pillar menbers actin as one conbined or integrated
pillar nenberSis |ayeidedd 'Bb@dmmch@geo the pair jof platplike pillagrendyabegs attings, i f

th |ate-like b nb t b
i s plate- i ke baRfREENBEReRor FREPTRteh Bilat SRR G e R el gratate:
plate-like pillar RriBLAS meﬁ{lﬂars aST‘lﬂ%Sﬁ' thd FXESHIA Bedn® G@drelky 18 <& ?&%@n

plate, it is possible to restrict the of f-pl'ane external force affecting
on the plate-|ike thtdebeiwernntibe sdyridemic eaxis hofs this oplete-likt ibeamc arenéfel ewill vel y

conpensate for the nhe nt , weakness | ate-1i ke, nenber _agaij nst
o e 0 el A ARt S g diate e Tl St gﬂ@%%@ellke
pillar menbefg aSS%&é@Eﬁ‘@'lo\éﬁﬁeﬁ i ‘é‘(’irﬂ?donofvlfat@|1@§§*)&S§1bk@ﬂﬂi‘é3&lét%ﬁ@%m
effectively avoi ded even when this plate-1like pi I's forne of a

gl ass pl ate whi ch enstesnilofoece tﬁesﬁﬂ@ st tleen gldtetlenpilleo nperebeisy e Hence ndtis.

According to the pI ate-|ike st .ur.al nenbers ni n constructio
Lot ing t o cl o mOBStiFHg poB AAG VR SO RpBUeAtE A PHeBereDl eigiess of such

constructions, 2Qiak Hk@%&émmeag%s%@k&rﬂmpzhh&seMéf?sicermn@@l{s@ader&nﬂ the

pl ate-1ike beam nember is formed of -a gl ass pl ate.
breakage of the plate-like pillar member associated with external off-plane

15 bending force may be effectively avoided even when this plate-like pillax
member is formed of a glass plate which has lower tensile strength than
compressive strength.

According to the plate-like structural members joining construction
relating to claim 5, in any one of tﬁe above-described joining constructions,

20 at least one of said plate-like pillar member(s) and the plate-like beam
member is formed of a glass plate.

By means of the non-rigid joining construction between the plate-
like structural members, i.e., the plate-like pillar member and the plate-like
beam member, by using the pivotable joining member therebetween, the

25 force transmission relationship between the plate-like pillar member and
the plate-like beam member at their joining portions is simplified, so that
degree of redundancy may be reduced. As a result, the precision of
structural analysis of the construction may be enhanced for allowing
economical designing of the same. | Further, by using e.g. the pin member

30 at the joining portions, the aesthetic appearance of the joining member may



By neans of the non-rigid joining construction between the plate- |ike
structural nenbers, i.e., the plate like pillar nmenber and 7\5\@(3 %(ﬁ]e-l I ke
beam nenber, by using the pivotable joining nenber therebet ah: e 25
force transm ssion relationship between the plate-like pillar nmenber and
the plate-like beam nenber at their joining portions is sinplified, so that

degree of redundanky BEptodel, QEiHE bomParad I RRMU! tthet BshvRhA6AA! G1Ei® joining
structural analysis of the construction may be enhanced for allow ng
economi cal desi gni ¢gsEpRciterrided Imfweere the platedike giltlargnemher pidhtheeplags- 30
at the joining porgy t he yaestheti c _appear.an of .the joini menber may
> ey 2004 be' i MiFEbEm RS Mk et MR RR SO v istlt SRR en ng
const ructi on provi gegdbebepesen Bee plabskkifBaPichdAberBAD he Fokelil@ BLahe-

| i ke beam menber. Moreover, tolerance for relative angul ar displacenent
af f orded bet wBen timempprmey beliecrpsadas wadkber and the plate-1i ke beam 5

menber may be :i ncreased |. \Wth the above ¢cgnstructi.on “a gl as
plate is enployed with _ﬁﬁ%\ﬁh%r%{{‘)i‘%ncofiﬁtrf T hd ?ﬁfegr""%f’ b'édémploye‘g with
characteristics ofcohbidlerfioRi NG tRONALEHLAdsBhed \Nhar@MBASHREHIS YR Bhdd
plate is enployed, breakage of the plate-like pillar nenber and/or th

pl ate-1i ke beam negebstruetion. beAnd) eveniwlenh suchugass plat¢ & emplyyed gtaliagei ofin
may be provided as,a gonst.ruction | th superijor. |light-transnm gsion o
transl ucent pr oper%.lﬁ?{}?fﬁf]??epﬁlafﬁﬁe‘\ﬁh%‘r %@ﬁ%me B}atf%geei’@??‘hﬁ’te eﬁﬁ’b@’a&’ﬁnpe
of the joinipg Megpeleds aThasthe ?aﬁh% @h§Pudtonl Mgy %_@B&&x&é@ﬁaefnﬁ%t}ﬁt Ic

appearance of the entire glass structural construction- Also, i
joining 15 nmenber Wwithisupered lighittyansmassiothartemslocenh spepeetyce of the gl ass

plate will not be conprgm.sed. ,Therefore, in.e.g. ui | di ng construction
having a transparent ou]?'éﬁrﬁ%lﬁhef 1pprovement ?fptlhgl g?sgl?%f’péi’p‘_?aga’?‘fﬁ ﬂé&t{Sf
such plate-like pijbiniig HBABE cHRIGNfib@ted kRS Std/tBE GimprBltdm@it bfracihlelic not
interfere with the view
appearance of the entire glass structural construction. Also, if this joining
15 member is formed slim, the inherent transparence of the glass plate will not
be compromised.

Therefore, in e.g., a building construction having a transparent
outer wall face, if its pillar member is formed of such plate-hke pillar
member made of a glass plate, this pillar will not interfere with the view.

20

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing an example of joining portions
of plate-like structural members relating to the present invention,
25 Fig. 2 is a plan view in section showing principal portions of the
joining portions shown in Fig. 1,
Fig. 3 is a side view showing princpal portions of a jomming
construction for plate-like structural members relating to the present
invention,

30 Fig. 4 is a perspective view showing another example of joining



20 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a perspective view show ng

an exanple of joining portions of plate-like structural rreﬂﬁgr? %{el ating
to the present invention, 25 Fig. 2 is a plan view in sectio b3 % ng

principal portions of the joining portions shown in Mj. 1, Fig. 3 is a
si de view show ng principal portions of a joining construction for

pl ate-1ike struct ywoationestipdate-likelsthichgral meitlRrPrsig to the pesdehPivedQorl 9- 4
is a perspective view showi ng anot her exanple of joining 8 7 May 2004
portions of plate-like sfigugfsaplapsAeEls seelren phrying priwinn edioms of the

I nvention, Fig_ %oﬁuﬁl@o@hﬁlﬂs&l@ﬁgﬁlﬂ%&?% i on showi ng principal portions of

the joining portions own'in gs. .6 and 7 are perspective,

vi ews showing further exEigpl®@andf7 ake p&ispediiePasws ehownl fubfePleilplesh®
structural nmenbers relating to the present invention, Fig. 8 is a plan
'view i n secti®n sHeNHREPEHPRT pide phefetiksradrustural menmhsrs relating to thepsessnbwn
in Fig. 7, Fig. 9ii1§ q;per spect I ve view show ng..still another exanple of
10 joining portions ot pfate like structural nenbers relating to the

present invention, Fig.Fig08ii§ agplahdiew iftWektibnS Sedvwing pibﬂifda_l‘ﬂoﬂidn@@fﬁﬁé o
portions of the joining portions shown in Fig. 9, Fig. 11 is a perspective
vi ew showi ng sti | Joiamsapratiorsshasireindfig. 15 j oi ni ng portions of plate-like

iew 11 secti on show ng SE Acvpd PSBFEBHS Vi FREVIEotSH ol PBRPE Kbun
In Fig 11, 10 joining portions of platelike structural members relating to the present
‘ invention,

Fig. 10 is a plan view in sectaion showing principal portions of the
joining portions shown in Fig. 9,

Fig. 11 is a perspective view showing still another example of

15 joining porfions of plate-like structural members relating to the present
invention,

Fig. 12 is a plan view in section showing principal portions of the
Jjomning portions shown in Fig. 11,

Fig. 13 is an exploded perspective view of the joining member also

20 shown in Fig. 11,

Figs. 14-16 are side views showing still further examples of joining
portions of the plate-like structural members relating to the present
invenﬁou,

Fig. 17is a perspecﬁve view showing still another example of

25 joining portions of glass structural members relating to the present
mvention,

Fig. 18 is a plan view in section showing principal portions of the
joining portions shownm in Fig. 17,

Fig. 19 is a perspective view shoﬁng still another example of

30 joining portions of glass structural members relating to the present



Fig. 13 is an expl oded perspective view of the joining nenber also 20
shown . in Fig. 11, Figs, 14-16 are side views show ng still f'}wé)%?ﬁj‘l exanpl es
of joining portions of the plate-like structural nenbers tje g to the
present invention, Fig. 17 is a perspective view showi ng still another
exanple of 25 joining portions of glass structural -nenbers relating to the
present inventionpvéntgpn,18 is a plan view in section show ng principal
portions of the joining_portions showm in Fjg. }1;7,_ Fig.. 19 is a.
perspective view show ng™t i40 IaRoPRHEPeEREmAeY shovsms) BrRciRg! povionsref af

gl ass structural AL Gl? lihBdol rldiBnRE ERRHLu e e D04 dyent i on,

Fig. 20 is a perspective view siow ng principal portions of a conventional
joining construction of Bigags ishi explodad parepdtive viandf thegoinig pertians also
expl oded perspectiye view. of the joining portions also 5 shown in Fig. 20.
'DETAI LED DESCRI PTIsOQ"ornHig: 29ReFERRED EMBODI MENTS Next, t he j oi ni ng
construction of plate-like structural nenmbers .10 - relating to the present
invention will be described with reference to the drawings. Fig. 1is a

perspective vi ew sh®ETAILED SESCRIPTION OFTHE BREFERREDOEMBQIIMERNTS
construction of a plate-like pillar nmenber and a plate-like beam nenber
relating to the present invention. Fig. 2 is a plan viewin section 15

showi ng the_const uot T OrELOThY Bl VhnedFlion%of e BLESAIL il o"

showi ng an exanple in whicC I'ning constructron is
enpl oyed in agbui l@lathectntid pedsbidininvientibhl eillabd Wesckibed Gl aaerdnse to the

provi di ng identi Ca&Ia%Engssi‘ mlar functions to those shown in Figs. 19 and 20
Fig. 1 is a perspective view showing an example of joining portions
or a joining construction of a plate-like pillar member and a plate-like beam
member relating to the present invention. Fig. 2 is a plan view in section
15 showing the construction from the above. Fig. 3 is a side view in section
showing an example in which the above-described joining construction is
employed in a building construction. Incidentally, for components
providing identical or similar functions to those shown in Figs. 19 and 20
referred to in the above in the description of the prior art, identical or
20 related reference marks or numerals used in Figs. 19 and 20 will be given
and some parts of detailed discussion of these components will be emitted
here.
As shown in Figs. 1 and 2, a joining member 6 consists of a first
joining member 6A and a second joining member 6B. Each of these joining
25 members 6A, 6B includes a pair of members and respectively defines, at one
end thereof, a plurality of bolt inserting through holes 9.
The first joining member 6A defines, at the other end thereof, a pin
hole 10 in which a pin member 8 acting as a force transmitting member 7
may be pivotably and loosely engaged. This pin hole 10 is deﬁned- adjacent
30 a side edge of an end 4 of the plate-like pillar member 1 made of a glass

10



referred to in the above in the description of the prior art, identical or
20 related reference marks or nunerals used in Figs. 19 an %di be
given and sone parts of detailed discussion of these conponen¥s Wil b
emtted here. As shown in Figs. 1 and 2, a joining nenber 6 consists of a
first joining nenber 6A and a second joining nmenber 6B. Each of these

j oi ni ng 25 nenber splakk totl vetedhedles a pair of nmenbers and respectively
defines, at one end thereof, a plurality qQf bqlt in(sie ting t rough hol es
9. The first joining menbd$ SEndeioinag, mgmbes bk gl %lj?:‘RFSt Rerterother gnd

ol e 10 in which . ' BEhaiie
tay be pi vot abl y alRRETERRh 183t PRoBBIP ah RIS ORI I haTHEREL £
30 a side edge of thereind ¥ iis thee tiobathe-pin keld10 isaformeiradinceht Batde @fgeaf

glass 10 7 May 2004 plate to be retained. The second jtoi ni ng mrenber 6B al so
‘defines, at tRe otw@@fféthw%hk?baarpimernb%z-lo%ﬁ) hereaeapl the membeyssel v

retaining the pin r | LS :Gase i S
f ormed agj acen!to a (g‘? eﬁg%%ec%?&@%tﬂeennﬁ&g#ﬁﬂﬁgﬁ% g‘?feﬁp F% Eg %élgbn%.' rgréan(r%%getgdz
The other ends of with eaElirbete in Ghe pefifBaiySofche Pin holei 10y tHhe oslesand dfehai ng

menber GB can be contacted wth each other in the peri pher%/ of the pin
hol e 10. The ot hersesopil Wining menhes GRdisjipsartetinfeater iepeddeiwecathepairado a

gap formed betwee %&%Fﬁe})ifrtﬁéj sﬁ%”%%%TQ&bgpgA.ﬂ rst joining nmenber 6A 10

Incidentally, in the TTTustra €, I'h"order to prevent danage to

the plate-1ike pillar nemeRlentalBNEH €He illiStratedicgampkeirh@de: HRITEGMt damiager €
Is provided a gap between . the plate-like pillar_nmenber 1 and the first

j oi ni ng menber GA farthe patedtika pillee mgraber ) andlondeplatedie beam anembere. these ond

b 15 Titted for AaRoRTel  Eekibetiien th MACIRET B8P nduSOF bud g HAE PO

a sheet of fiber npinlig alembeer 6o sadpbetwedidhe thdate-1ikbdsdant Bpib2er2 and the
second joining member 6B, respectively. And, within each gap, a shock

15 absorber 6a is fitted for maintaining this gap. The shock absorber 6a can
comprise a sheet of fiber material, for example.  And, this shock absorber
6a can be bonded to the plate-like pillar member 1 and the plate-like beam
member 2 by using epoxy bonding agent, elastic bonding agent, emulsion
latex bonding agent or the like. Alternatively, such sheet impregnated

20 with the bonding agent may be bonded to the plate-like pillar member land
the plate-like beam member 2.

Further, there is formed a gap also between the first joining
member 6A and the second joining member 6B for facilitating the relative
pivotal movement therebetween.

25 As shown in Fig. 2, both of the joining members 6A, 6B clamp the
end 4 of the plate-like pillar member 1 and the end 5 of the plate-like beam
member 2, respectively via the shock absorbers 6a. Into the plurality of
inserting holes 9 defined through the respective ends 4, 5, a plurality of
fasteners 16, such as bolts, having shock absorbers 17 fitted thereon are

30 inserted, whereby the joining members 6A, 6B are fixed to the respective

11



Ga can be bonded to the plate-like pillar nmenber 1 and the plate-like beam
menber 2 by using epoxy bonding agent, elastic bonding agen{,t egg(%gi on
| at ex bondi ng agent or the like. Alternatively, such sheet i%¥ ted 20
wi th the bondi ng agent may be bonded to the plate-like pillar nenber |and
the plate-like beam nenber 2. Further, there is forned a gap al so between
the first joini ngendmkiier Aidattest frinimgoneadbersi 6A, NGB firaber tiGBerfdard, 5 are

facilitating the relatjve i votal npvenent therebetween. .25 As shown in

Fig. 2, both of tWé“ﬁ%o{%Fﬂlferfé‘ﬁb&’esp@Afn | S ASHNR eAS g‘?fdf%%itratlﬁéuttmg

plate-1ike pillar nf@ﬁiﬁé?'ﬂ%s@%%él@%ﬁﬂﬁtﬁe@hﬁoﬁ'@ #l ate-1i ke beam nenber 2,
absor nt o t}]

respectively via the shoc ers A. e plurality of inserting
hol es 9 defined throughid tie lbspedsd weamepidsthe, ist janplgunahbéry6is fitadstoener s

16, such as holts, having shock absorbers 17 fitted thereon are 30 _
inserted, wh ebytll%‘épfi%i%%n‘gogé%@?@?&? P e e%éda%‘g_tb%ée%@p@emgve 11
7 My 2004 ends 4memhefil itNEREL 9! eNGHJTHBE the FhatThd IHKEH hitulilp £NS
4, 5 are joined together via the pin nenber acting as the force

transmtting mnenheidentdlhosied yppuskdheadshif thd faetgpiers MO rbfoivddfidshewithin
Il lustrated exanple, th rst j.oining ne r | xed to .5 the upper

first nher GA is f
end 4 of the plat EﬁC?%SR%ﬁgﬁnqdam pnng members 8As 6B s dhpbihesn Jeadadmiet 6B
is fixed to the epg.: iy t -@'ﬁt =i amenenber 2. Incidentally, the
opposed heads of ?%%e%@‘gtfﬂedﬁetggj 5&3&1}%%&%?% flush within recesses
defined in tlfe joi ni ng Wathhehesatode-defribad thainidies ctheglats-idke pliir mdtrkdrect
outside the joining nepbers 6A, 6B. 10 Wth the above-descri bed ]
construction, the!pgrdihe plate-like heam member 2 are paptebly ipnad do pacheotheryia

ronber 2 are. Pl vOuahit lguiath | SAEhALDE e RIP U TRAREL: Soutiince,

when a rel ative ang I splacenment’” occurs 1n eam nenber
2 relative to thethel date-likkbeqnl mamberedhelative tot thesatelitbe pllaaneenbearol,ed
relative to each t tegee rmérgbtg:rsegx%n&)iéogé I1'e g%we to each other to prevent in-plane
15 bending moment from occurring in the plate-like pillar member 1.
Further, as this construction has eliminated the necessity of bearing the
bending moment, the joining members 6 may be formed small also.
In addition, since the joining members 6 are attached to the
respective ends of the plate-like pillar member 1 and the plate-like beam
20 member 2 over a predetermined area relative thereto, the force transmitted
via the pin member 8 to the platelike pﬂlar member 1 and the plate-lhike
beam member 2 may be distributed appropriately between the plate-like
pillar member 1 and the plate-like beam member 2. As a result, it becomes
possible to restrict damage to the plate-like pillar member 1 and the plate-
25 like beam member 2 each of which is formed of a glass plate which is said to
be generally weaker in its tensile strength than its compressive strength.
Moreover, as the joining portions or construction 3 may be formed
small, if, in particular, the plate-like pillar member 1 and the plate-like
beam member 2 -are formed of glass plates, the translucency may be

30 maintained for betterment of aesthetic appearance.

12



15 bendi ng nmonent from occurring in the plate-like pillar nenber 1.

Further, as this construction has elimnated the necessi ty?%a;b?(?fﬂ ng the
bendi ng nonment, the joining nenbers 6 nay be formed snmall al'so. 1n
addition, since the joining nenbers 6 are attached to the respective ends
of the plate-like pillar nenber 1 and the plate-like beam 20 nenber 2 over
a predeternined area relbBgi 8eshblwerat exarle if orldeh thea pawingt motivnsaor joénipgn

menber 8 to the plate-like pillar nmenber 1 and the plate-like heam nenber
2 may be distri but@&s%’ﬂ?‘{ﬁ’pﬁﬁ?@%t%&{%ﬂéﬁ@? HB’eBE% g*—‘?“f‘l% Ye‘%’r“ia}%{gﬁ‘ﬁé%gr 1
and the plate lik r}ﬁﬂgﬁf e tolate 1 RSIAES '

restrict damage t?otglﬁlgdpgl at e- gl‘%é‘s'gﬁf'?%rg srrleﬂr?ﬁréartbfkg%d theerﬁl}ggltsgis%&ln?t%g

beam menber 2 eachorodn ekiegibr sisuétmraiademben2 )l wssead Gieeplate-lite beanspiethtew be
generally weaker in.its tensile strength _than_its conpressive strength.
‘Moreover, as Phe j%fsnmﬁgnﬁgrtpi%hguﬁsr eeér?&arwef?%ﬁn%mg% Perhueeem shalde,
if, in particular, -1l i pi ol €3 b Eninkeam
menber 2 are formsé}%?m%{lg{segn%r?és,mfémg}rigﬁg u%‘éﬁdg?/n%ggelggﬁ%%rﬁm nt gi ned
for betterment of walbtlidhé Gightpeaingnem bZojéctivizy rat0thd-boildidgsdvansuetion.
exanple in which the jojning portions or jaining _constructign 3 relating

to the present invE isHle plugysalomember 28 45 ghsEMET thgoracbextiension ddng

construction. The =] ] i r gq?” . : er k-
structural nenber @gfﬁ'%ge#égxsatﬁéﬁquan@e- | dgl%ggﬂr#%ﬁgérggﬂgaﬁﬁ%%hﬁgéd to
an outer endi1of a pillaf nexilensi anddheopatediltgbéan mémberde argtfotigédibhlglaggnber

23. The exterior structural nenber 25 1S.a ret%ing wal |, of the
si ght - seei ng r oom JatsE aad; 315 Ippedate sach othegiviaythegpuing sember 6. Trkhegplgte-

structural nenber |- ' . | Vel om a
wal | of the buil d.%%@%ﬁ?’%ﬁﬁe}”gﬁs%@ggﬁgﬂt fﬁ%%?‘gi%‘iﬁﬁﬁ?g@b%eﬁ%e@?%e A
and the plate-likelosam 2@ miemntéd anchkaxmaibrafinghast mehbdére35 and aajomnipgi ned

it tached via a pi rRGHSEReS Do e o-Nsiowe: Ff of dhe plate o pifar Tember 1. ' ©
15 Similarly, the plate-like beam member 2 is attached via a pin member 8
between a pivot metal member 20 mounted to the outer end of the roof
extension 24 and a joining metal element 19 fixed to the other end of the
plate-ike beam member 2. Preferably, like the above-described
 attachment of the joining member 6, shock absorbers may be fitted between
20 the joining metal elements 19 and the lower end of the plate-like pillar
member 1 and the other end of the plate-like beam member 2.

Incidentally, a similar joining construction to that of the joining
portions 3 described hereinbefore is provided between the end 4 of the upper
end of the plate-Tike pillar member 1 and the end 5 of the one end of the

25 plate-like beam member 2. Between the upper end of the plate-like pillar
member 1 and the upper face of the roof extension 24, there is mounted a
“window sash to be pivotable relative to the plate-like pillar member 1. And,

on this sash, there is mounted a roof panel 21 comprising a double glazing.

On the outer side of plate-like pillar member 1, there is attached an extexior

30 wall panel 22 comprising also a double glazing. With this construction, itis
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el ement 20 nounted on the exterior structural nenber 25 and a joining

netal elenent 19 fixed to the | ower end of the plate-Ilike %Iﬁé Eodgrenber L
15 Simlarly, the plate-like beam nenber 2 is attached via'a pfn nenber 8.
bet ween a pivot netal nmenber 20 nounted to the outer end of the roof
extension 24 and a joining netal elenment 19 fixed to the other end of the
pl ate-li ke beam npohabie2o mithiedies & Jinihg kenilkes abbiwh-wadd vihrediseabdepfefyrent
of the joining menmber 6, shock absorbers_may be fitted between 20 the

joi ning netal el ekt thergey from ke |sihdseetrgrosm, sp dhi) theaepthetic sppeagpnce
menber 1 and the the plate-like beam nenber 2. Incidentally, a
simlar joining cgllrlésﬁeuﬁh g‘ggdfo that of the Joining portions 3 described

her ei nbefore is provi dedhb@ﬁw%em thbaberddekcribed doBstipétton, itds gdosaiblé allow
plate-like pillar nenber 1 and the end 5 of the one end of the 25

pl ate-1i ke beam néemrslative mrgular displasemppk belerpgndhe whatedikgtrillpy mengier |1ar
nber 1 and th f of 1t h t eqsion 2 i s t
W ndow saeh to be Bvhe kERELREPLIRRORberE, ST URE Sl iRRRYS BsPhES 2

on this sash, thepguirs baRikthethedeftefibr R&MEIurdll meaihRef 251 digpred @uiliuddishZi Ng.
On the outer side of plate-like pillar nenber 1, there is attached an

exterior 30 wal | peonethedoorofithd siehtgeeing goom dndihe sige armppralpnemben?d of
construction, it i 3.4 My 2004 possi.ble to minj.mze the joining nenbers
6 wni ch woul @ ot nébePDbR PR RSB Ta SRR AP B8 A ReB AR com
so that the gesthghé focRPREADAMGHA theRYteRRr WHN PRI NG Vedhadtdifed RRhout
above-descri bed construction, it is possible to allow 5 for relative

angul ar di spl acemsiamage teege plase-hke plariand heam memheisde?- | - and t he
pl ate-1i ke beam nenber So t hat. en relative displacement .occur
bet ween t he exteri or str%uﬂcl?ruF O%n%,g? oggh%lf’g%’grslte Vgléﬁglll ﬁﬁ% 3y despiihed e

fl oor of the sightsbsal Rl BOsabsll hdd@. Si de structural nmenber 23 of the
bui | di ng construction provided as a projection fromthe sightseeing room
10 the roof panel 21 and the exterior wall panel 22 maybe maintai ned

W t hout 15 <1> In this, as shown in Figs. 4 and 5, in the end 4 of the upper end of
the plate-hike pillar member 1, there is defined a pin hole 10 for rotatably
receiving the pin member 8 as the force transmitting member 7. In the one
end 5 of the plate-like beam member 2, there are defined a plurality of
inserting through holes 9. While the pair of joining members 6 are placed

20 in contact with the opposed faces of the plate-like beam member 2, these
plate-like beam member 2 and the joining members 6 are fixed to each other
by using the fasteners 16. Further, a pin hole 10 is defined in the joining
members 6.  Then, by inserting the pin member 8 with a bush 11 having
shock absorber fitted thereon into the two pin holes 10 (see Fig. 5), the pillar

25 and beam members are pivotably joined to each other.

In the case of this construction, the pin member 8 is disposed
within the vertical disposing width of the plate-like pillar member 1. Asa
resulf, the vertical load applied to the plate-like pillar member from the
plate-like beam member is transmitted via the pin member to the plate-]jké

30 pillar member within the plate width of the pillar member. Accordingly,

14



damage to these plate-like pillar and beam nenbers 1, 2. . Oher

enbodi nents of the present invention than that described a,q%/f e{&ll be
described next. 15 <1> In this, as shown in Figs_ 4 and 5, i %e end 4 of
the upper end of the plate-like pillar nmenber 1, there is defined a pin
hole 10 for rotatably receiving the pin nmenber 8 as the force transmtting
menber 7. In the beedingdefobmefion hfthelmate-likeqsllbemambenivay b2 minheized.ar e
defined a plurality of _inserting through. holes 9 ile the ir o

j oi ning nenbers 6 are plv{é‘géngﬁpq%ﬁc ‘g’tonmﬂel’i‘ ‘f’h@l\/\gﬁpﬁg%‘”’f‘g@ée _Bia_t?he
plate-like beam mEgRkas méMESE2 iPbakRaly BEpRRAIM HRMDG e RedBint Bl B NY
menbers 6 are fixed to each other by using the fasteners 16. Further, a
pin hole 10 is defd pidiedmboht thopin ngmbeetberBete, Thdre elept iof switt vergicslhe
pin nmenber 8 with a bush 11 having shock ahsorher fitted.thereon into the
‘two pin holed 10 cppgat dfjifie rspapgﬁle BBt e msEIE Pt hosaibf

pi votably joi ned - ; % kSiGaDst & et LR in
menber 8 is di spoggﬁ%ﬂﬁﬁaﬁ{sﬁ%%ﬁﬁfﬁgﬂ%@ gia?lﬁg t\?\napdti of thgnﬁrgfgﬂed?l i ke
pillar menber 1. #fsthe plitediletpillidmembet lcal | oad applied to the plate |ike

pillar menber fromthe | at e-1i ke beam nmenher js. transmtted vja the pin
member to the plate |ik&oseovsr) ﬂ%WWéF@&r“fU\ﬁ?lehPW bple 19.athe Bl ke pilars

pillar nmember. AC&%%@@Q'H&S fl%%ﬁmmm _o?ﬁ&g‘tlﬂﬂ)t%ﬁet:gﬁégg%&@tagh thBfoad

plate-like pillar per na e mnm e construction,
even when t hE) ot heppksditoothis platgliké pilladeindaml neotiest theipllarambimbal may

di spl aced, this plate-l]jke heam r_rerrBer 2 is pivoted abo]gl% t he pi n_nepber
8. Hence, in the &sHe thelogdamadistpbuiad manpardpm theplate-lte hegm member end of
the plate-like be a1 ed i.Bl 1 ' | nt
from bei ng transmgg?er%gg‘gg%‘%ﬁt nglf hgea%% ércl)th tﬁ% %P%tﬁg&%ﬁg?g Healgqf)?ﬂngg%r%gnber
1. Moreover, downwdvaltiygeabislylredyed. hol e 10, the plate-like pillar nenber 1

has & sufficient margin of Jength. (o, off£SLI ekt B LIREEM0 LG22

15 X1 of the plate-like pillar member 1 (see Fig. 4), the load from the plate-like

beam member 2 is transmitted as an axial force to the plate-like pillar

member 1, without generating in-plane or off-plane bending stress in the

plate-like pillar member 1. In thé case of this construction, it is preferred

that a gap be formed between the plate-like pillar member 1 and the joining

20 members 6 in order to allow for the pivotal movement therebetween. This
gap can be 1 mm to several mm. .

Incidentally, as shown in Figs. 4 and 5, the heads of the fasteners

16 are allowed to project from the outer faces of the opposed joiming

members 6A, 6B without forming any recesses in these joining members 64,

25 6B.

<2> In a further construction shown in Fig. 6, the first joining member

6A has one widened end which defines through holes juxtaposed along the

width direction. Then, by inserting the fasteners 16 into these holes, the

30 fixst joining member 6a is attached to the upper end 4 of the plate-like pillar
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10 applied to this plate-like pillar nmenber 1, so that the pillar nmenber
may receive the load in a distributed manner fromthe platﬁfh'k? @ am
menber 2, and the possibility of breakage of the plate-Ii éY ?a menber
1 may be advantageously reduced Further, since the pin hole 10 can be

| ocated at the dynam ¢ axis_ 15 X1 of the plate-like pillar nmenber 1 (see
Fig. 4), the |oad Penhet he Bt &bis-casrethahpatn efcleBuns members fifs gre esknded an

axial force to th -]} i | i rat i Ln-.pl ane
o of f- pl ane. bend oY H 2 te Bin hotes 10BEE ko i hERBhCENR RS, WP 0
of this construct ithis conbtrudidy, EiepihadembBos can BeRcited hothednhatinees xt e
plate-like pillar penber | and the joining 20 nenbers 6 in order to allow

for the pivotal nobemate-hkeillipemaseber Fhiosthagdhe dead Bemitheplete-lkevimam nm
I nci dental ly, as | g Eigs- 4 and. he heads.of, the, fasteners ...16 are
allowed to pr%j ectSIJH ?%?# ? h%mgﬁ)te etrr %rglégédo%‘s t%‘Inlegjcc)l p&%aeddtt? gb%ipiﬁe'%%@n%g?ﬁ 6A,
6B wi t hout form ngnénper ECESSES 1IN these joining nenbers 6A, 25 6B. <2> In
a further construction shown in big. 6, the first joining nenber 6A has
one wi dened end whi ch ddftefeasblyhlika e fhvszemejieiningrmrtionss, shock sheorbgisiéa
direction. Then, hy inserti t he fastener.s. 16 into ese jhol.es, ...t he. 30
irst i ni ng. meniftr aaSTesed Berdin 4R B ggnp P A4 358 Br RN
pillar 15 7 May 2GRmB&D@nhdlbetivBed s s€@R8. joilify RdhibeP6R Shd HOpIARITRE S CGA
are extended upwards and the pin holes 10 are defined at the upper ends

thereof. WtHhO thibsamomember®ion, the pin nember 8 can be located at the
dynam c axis X1 of theplate-lJike pillar nber so that the |load from
the plate-1ike beam5 @?ntfhé’a]ﬁl %‘3 c??%ﬁ%n‘%ofltogg%%g’ an BPHT® %??1811{ he
plate-like pillar fdtRih&e dbscribedRi&nbbloYe, thé Hspdrtads of 8B MTiREYToiMEne
portions 3, shock absorbers Ga are interpose etween the first joining

menber 6A and t he rpq:rab@rsﬁ&grqjoﬂn&d close to each other to be fitted between the other

ends of the second joining members 6B and joined via the pin member 8.
15 Further, i this construction of Fig. 6, the inserting holes defined in
the first joining member 6A are arranged in the direction normal to the axis
X1. However, the specific arrangement of these inserting holes may vary
as desired. For instance, the holes may be arranged in a plurality of rows
or arranged in a zigzag pattern.
20
<3> If the load applied to the plate-like structural member, i.e., the
plate-like pillar member 1 or the plate-like beam member 2, is significant or
if it is desired to increase the overhanging amount of the plate-like
structural member from the ceiling or wall, it is conceivable to provide a
25 plurality of the plate-like pillar members 1 or plate-like beam members 2 in
juxtaposition to decrease the overhanging amount.
In such case, as shown in Figs. 7 and 8 for instance, two plate-like
pillar members 1 may be used instead of one. In this case, for disposing the
pin member at the dynamic axis X 1 of the plate-like pillar member, two

30 plate-like pillar members are disposed erect in juxtaposition and opposition

16



menber 1 and between the second joining nenber GB and the plate-like 10
beam nmenber 2. Incidentally, in the construction of Fig. 6,7 nga geverse
arrangenent fromthose described hereinbefore, the upper ends P he pair
of first joining nenbers GA are fornmed close to each other to be fitted
bet ween the other ends of the second joining nenbers 6B and joined via the
pin menber 8. 15 Fireashothery Amdsincthestnnes endns of thmse pillsor merabers,guin tholep

hol es defined in ' | 1Nl 1Y - ar ' di rection
normal to the axi sw%f; H@Wﬁv@?&@ﬂe speg"lrsf) ?@%rﬁ%@%ﬁ%ﬁ gsoil‘l ght?ggtge plate

inserting hol es naghislateys disectesithegeof FOr Thast &iRC glaté-like Neda@s ni@yhdie2 is
arranged in a plurality of rows or arranged in a zigzag pattern. 20 <3> |f
the | oad applied t@&speredphetweenithe epposed glate-like miar members thhand ghat ginl i ke

pilLar member g1 o iBophal St B RINGLes30 diit ALORI AFARE bR pattligl ¢

Is desired to increase the overhanging anoun

menber from the cedéfined Arethvahl,5 off theleRdel beall. thebhibep 20V Bs dnadmer, the
plurality of the plate-like pillar menbers 1 or_ plate-|ike beam nmenbers 2
in juxtaposition paT@éplatedike millarmertbary i mgdahe mate-like bpgahmember 2aare
shown in Figs. 7 arcl)d gt};or irﬁltsance, two plate-like pillar nmenbers 1 may
be used instead of’°01é. Ieﬂd}'ﬁ Tcase, for di sposing the pin nenber at the

dynanic axis X 1 of the Bl gli§chik@oPbbiwden TREDEL hole¥Q 03 dribatyin difbdyi 8| ar
menbers are di sposed erect in juxtaposition and opposition 16 7 May 2004 to

each other. Afd, itherqanapperintarpesed tfe buds forpied) efr shpgkirhserbepifer hisely 10

are defined through in.the respective pillar.meners, | ;along the plat

t hi ckness directi o%n%aﬁ]é}geg}?e. P’l‘ﬁéﬂ?mgffe@pl ﬁlgt ef’nglebg}é?ﬁkn%ﬁ%g?erzgﬁ shay e

di sposed between tige:ppR@sAco BbRtRnl thkldtellilarpiliBiRithels andithe pRite-like
menber 8 is inserted into the pin holes 10 and also the further pin hole 10

defined at the endvempmenther 3| bkeths foregomgiringmpations 3 n thi s manner, the
With this construction, it is possible to allow the dynamic axis X1 of

15 the pair of plate-like pillar members 1 to intersect the dynamic axis X2 of
the plate-like beam member 2 within a same plane. The dynamic axts X1
of the pair of plate-like pillar members 1 as one combined or integral pillar
is located between these plate-like pillar members 1. Hence, when the
plate-like beam member 2 is interposed therebetween the dynamic axis X2

20 of the plate-like beam member 2 intersects the dynamic axs X1 of the
plate-like pillar members 1. With the two axes X1, X2 being located in the
same plane so as to avoid generation of oif-plage stress relative to the plane,
it is possible to restrict external bending force affecting on the plate-like
pillar members 1 formed of glass plates. As a result, it is possible to avoid

25 ‘damage resulting from such external bending force to the plate-like pillar
members 1 made of glass plates generally having smaller tensile strength
than compressive strength.

Incidentally, the shock absorber 6a is bonded to the plate-like pillar
members 1 or the plate-like beam member 2 so as to assure necessary

30 clearance and also to prevent direct contact between the glass and the metal

17



pair of plate-like pillar nmenbers 1 and the plate-like beam nenber 2 are
joined to each other In this case too, between the pin hol @10 @[243 the pin
menber 8, 10 there nay be interposed the bush formed of s %3 rber for
| oosely engaging the pin nenber 8. Further, the shock absorber 6a may be

I nt erposed al so between the plate-like pillar nenbers 1 and the plate-Iike
beam nenber 2, |i raambiayg shigabditn heyebedveedns 3. Wth this

construction, it 1S posighls, d0,AlUL! Beatl A Gt XY ing A Beblic Ral

of plate-like pillar ers I ntersect ynanm c axi s

pl ate-1i ke beam nmephstitufedihichélp lg slearpip lnedraberTReardl MhaeribaishXi IS addbted Fort he
pair of plate like pillar _nmenbers 1 as one conbi ned or integral tl[’i:)’illar S
| ocat ed between t mEgiEcknmthe nip bhelesii0)of theplagehke pillanaperb W%éildt e plate-

pl ate-1i ke beam S | r I t n ' s X2 20
of the plate-Tike eg{r%a%'eﬂggrgp%ii ﬁﬁ%r?%égpg jﬁﬁ%gﬁgﬁlrhﬁagggg%w&%@(?ﬁ@ﬁi
plate-like pillar thembgr so Hurthet hithfrove Weheaxasthétic %Ppbaiange | 6ic ghedglhg t he
sanme plane so as to avoid generation. of off plane stress relative to the
plane, it is pos$pPpiianctign characterizedRy dhstpansparamiciig force affecting on the
plate-like pillar nmenbers 1 fornmed of glass plates. As a result, it is
possible to avoid 25 damage resulting fromsuch external bending force to

the plate-like pillat> Iipdus tHe dREGuehoIiasEbed bR i €BS! & shitwh &Y Fi6.
smal ler tensile strength than conpressive strength. Incidentally, the
shock absor b 6a3@fﬁ%egxmplph@emlat9ehkﬁ mBapmepther landrepair of platetlike

pl ate-1i ke beam er 0 t 0,aSSURE. nhecessar Q..clhearance and al so
Po brevent direct Hoanaepbisimal ST ESERARNN. Al AOSTH 3,
whi | e mai nt ai ni ng thé ugpéi dd ¥ of vy EheiNELHlaMMieAYAT 1 ahd fitRerCsis GoRkk Tohi S
construction, the joining nenber 6 is  constituted nerely by the pin nenber
8 and the bush 11 aaﬁﬁml@g gidhe epd bt efcthp mgin ofeplptenlikbeam Toerpbers Be  Then,

plate-like pillar mﬁ{espljatgﬁﬂe tpti]farphl%hﬁ)er I is interposed between the pair of

15 opposed plate-like beam members 2, the pin member 8 is mnserted into the
pin holes 10 for joining the pillar and beam members together. The effect
of this construction is similar to that achieved by the construction of <3>
described above.

Incidentally, as shown in Figs. 11 and 12 for instance, the

20 construction may employ a pair of pillar members 1 as well, so that the pair
of pillar members 1 are interposed between the pair of beam members 2 and
these are then joined together by inserting the pin member 8 therein.

In this case, as shown in Fig. 13, a spacer 18 may be interposed
between the pair of opposed plate-like pillar members 1 for maintaining the

25 distance therebetween. The spacer 18 includes, on opposed sides thereof,
shaft portions into which the pin members 8 are to be threaded. Then, a
bush 11 which can be loosely fitted on each of these shaft portions is fitted
‘within the pin hole 10. With this, the plate-like pillar member 1 and the
plate-like beam member 2 will not be clamped too strongly between the pin

30 member 8 and the spacer 8, whereby damage to the plate-like pillar

18



5 |li ke beam nenber 2. Hence, this joining nmenber 6 may be fornmed snall
thereby to further inprove the aesthetic appearance of thegq‘lé%;? 04
construction characterized by its transparency. <4> |Instea ?‘le
construction described above in <3> as shown in Figs. 10 9 and 10 for
exanpl e, one plate-like Pillar menber._ 1 and a pair of plate-like beam
nmembers 2 may be vaEbeml apdsn thetnlatelike haam memben 8 may heaypidedi n  t he upper

end 4 of the plate-Ilike @i . t ' r
formed at the end 5 of t@lellﬂg%{ P?@?&%@%éﬁ‘?ﬂlﬁ%ﬁ%é?%ﬁl@%g?@aﬁﬁ&%&%&ﬁ%I l e
the plate-1ike pilglae-lilRfiBar heintber NtLIdheqdatedilkaarant Membart B 20l the Shaft
opposed pl ate-1i ke beam nenbers 2, the pin nenber 8 is inserted into the

pin hol es 10 for jPortaemyof ke spreexr 1&nunpreashiare fprseBessodierehetweerh aast bect

of this const ucti%n-i I Ml ar 1 ggi v by -tshe ¢ ti,on of <3>
‘descri bed abo%e. Ih¢] %tﬁtaﬁ%%)%%ggﬁge\%tﬁsgn 59@%%%1%]%“ Si%‘}?'tg?;’ﬂglﬁé?'ance,
the 20 construction nayprefihkly, a sRadl a¥ortir! daaghot®d b iitedpoasd BBYween $Re t hat
the pair of pillar nmenbers 1 are interposed between the pair of beam

nmenbers 2 and t hépacearld anbthg platetike plerrmember 1 andbefwesn: the hriad ofgheer 8
therein. In this case, as sho . H g.,13,, a2 spacer be, i,nt er ppsed
botween the pair S GhpBGEGS Atk B Plodetit? ey Bier % P S AChHPLPARE L e
25 di stance t her ehgiteaie pilliemeRBer! aﬁ&tﬁ@%ia@@ﬁﬁeb@ﬁn%ﬂ&é@.sﬁ%% dHex eof ,
shaft portions into which the pin nenbers are to be threaded. Then, a

bush 11 whi chO can absorberss@d mafyikietkeahded te dlathplate-likhe pdlas magmbeyol o Gresplate-
fitted vm'thinth-ein hol e O.ZWththis, the plate-like pillar nmenber 1
and the- plate-1Ii t?é’ﬁfﬂ% &“2 will not be danped too strongly between

the pin 30 menber 8 and With RACQLnSaruddier &Yy, dABGRe! Sorshticb@t Gedchiked
pillar 18 7 May 2004 nenber 1 and to the plate-Ilike beam nenber 2 may be

avoi ded Further, Phereinbefprsi by <Bhethsudmeamieiaxgignofthyapais,df alateddenkeam t he
plate-like pillar memper oL, 8thd B Rlidb&d XK 6 AS3TMBIRSmar AMhrng S551
- 15 intersect each other. So that, off-plane deformation of the pillar member 1
or the beam members 2 may be avoided.

Incidentally, the spacer 18 may be divided midway in ifs
longitudinal direction for clamping a third plate-like pillar or beam member
therebetween.

20 |

<56> Further, in place of the construction shown in Fig. 1, as shown in

Fig. 14 for example, the joining member 6 may be fixed to the plate-like
pillax member 1 and this joining member 6 and the plate-like beam member
2 may be attached to each other via the pin member 8.

25 Also, for disposing the pin member 8 within the disposing width of
the plate-like pillar member 1 as deécribed in <1> above, as shown in Fig.
15 for example, it is also possible to define a pin hole in the upper end 4 of
the plate-like pillar member 1 so as to connect a joining member 6 attached
to and downwardly from the end 5 of the plate-like beam member 2 by using

30 the pin member 8 inserted into the pin hole.
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portions of the spacer 18, unnecessary |ooseness therebetween nmay be 5
elimnated with appropriately selection of the thickness of tggf h 11.
Preferably, a shock absorber Ga -should be interposed betweel\rl'll % spacer
18 and the plate-like pillar nenber 1 and between the head of the pin
menber 8 and the plate-like beam nenber 2 and al so between the plate-1like
pi | lar menber 1 and t he Fpirthitez-alickeatieddym aneshiosm ip Fighlister ekaeRle, the jeilbing ber s

6 be bonded to the plate-li i || 1 the.gl at.e- Jljike b
morber 5. Wth e ek e 6F gt we Mo e Sinst tia & flE e o™
herei nbefore in <%ﬁlaﬂxﬁ&nﬁ¥f‘§%ﬁltﬁgiflﬁ? X3le0hal Be deghéd B thel Alles éf the phaam

menbers 2 and the dynamc axis X he plate-like pillar menmber mag 15
i ntersect each ot hke-besm. mapber 8f fo phatnthedullar and beam ghiembers pidst be j er 1

or the beam ngnbers be avoi ded. |Inpcigdental he .spacer 18 nay be
di vided mi dwa int?%eibe%ﬁ&ﬂ%ﬁ}erw repbch BWG%BHI’%H&W ?{Ba’a?fer hird
pl ate-1ike pillar or beam nmenber therebetween... 20 <5> Further, in place of

the construction shown in Fig. 1, as showm in Fig. 14 for exanple, the
joining menber 6 nmay6he A stidkdutthet bengphmtion lis khowpiih [Fags. 1€repdri8l dndhishi s

joining nmenber 6 and .the plate-like be nber y attached t.o each
other via the pin Cﬂ%ﬁ#ﬁgﬁﬁlog,_ &Eﬁfﬁ ﬂ?esB%at‘F'g?? ﬁ@ﬁo@eﬁée?ﬁe‘"&e A g‘?ela@']%fet hi n
the disposing wi digt.Bf mehflrd'1okes Jdilict b ldadl SHRADRY tHe S8l SAmkidAcL b <1>

above, as shown in Fig. 15 for exanple, it Is also possible to define a
pin hole in fthe upmestrehidnéhotn inRigpl.atBaeni, kahjyillplate-ltke pildar ersberabA is0

comect 3 Jol 00 gerbel 0, StLached Lo g oAl K Lo e 80d 5, of
L QS rrB: 0 hg'hg i é?n}%%/%e&ﬂﬂﬂngﬂmh&rth%'ﬂx@ésr@tm@ hemBErsSNOWIhits Finda plf  OF
view, the third plate-like pillar member 1A is fixed to the pair of opposed
plate-like pillar members 1 to form together a hook shape cross section.
15 And, to the upper end 4 of the third plate-like pillar member 1A, a third
joining member 6C is attached. Pin holes 10 are defined at opposed ends of
this third joining member 6C. Then, transverse plate-like beam members
2A are joined to the respective 6pposed sides of the third joining member 6C
by using the pin members 8.
20 In this case too, it is preferred that the spacer 18 be interposed
between the plate-like beam member 2 and the pair of plate-like pillar

members 1.

<7> In the foregoing embodiments, the plate-like pillar member(s) 1 and

25 the plate-like beam member(s) 2 are joined to each other with their faces
being oriented along the same direction. Instead, as shown in Fig. 19 for
instance, the platelike pillar member 1 and the plate-like beam member 2

may be joined to each other with their faces being oxiented in directions
normal to each other. In thisillustrated example, the pin holes of the first

30 joining member 6A are formed with their axes being oriented normal to the

20



menber 6 may fixed to and upwardly fromthe upper end 4 of the plate-like
pillar menber 1 and the pin hole may be defined in the end 75]\,'%%266}? pl at e-
| i ke beam nenber 2, so that the pillar and beam nenbers nay jolned 5
together by using the pin nenber 8 inserted into the pin hole. <6> A still
farther construction is shown in Figs. 17 and 18, In this construction,
first, the pl ate- [thikknésatiren8oi ef thoplatedlilee ypHar mefuhpt at e- 1 i ke pill ar
menbers 1 are joined to each other in the sane manner as the 10
construction shown in Fig. 7. Then, a third plate-like pillar nenber 1A is

di sposed al ong the e . ] : Likenpl AERpsrp 1
in the direction n%gmaFn ?lggﬁgg{a%%g?@ﬁ%@%ﬁh@%&@%@#hg@&' S, |ér?1r 1;
pl an view, the thinddhplphitedikekdeapi Meatbem2ndreforided of dlassoplates. t Ard pidese of

opposed plate-like pillar penbers 1 to_formtogether a_hook shape cross
section. 15 Ahd, tcen%tﬁé:haﬁﬁéfw%ﬁaemdescr&bﬁ ap mr?ﬁg'&lgafﬁ’é-ed;ﬁe“l}ﬁmlr%ﬁ“ﬁ%er
1A, a. third joini ' t 1.0 N r i ned
opposed ends of ta%?tggﬁg?g#ﬁggﬁ%ngkn@%%ﬁ%@&h%ﬁ%%&gﬁgv%cgg&pIrbgt é- i ke

beam nenbers 2A arshsheengdafferded byrthe gk ipleteapplswdves| cielerametdithotiniof d
j oi ni ng nmenber 6C -by usi n%g:he pin nmenbers 8. 20 In this case too, it is

preferred that thdhessaplate-hige palarnped heamgmepbetiodn 2t Way heatamedi @ ofbar
nmb 2 dth ' -Like. pi <7>.- i
ool ment s, ¢ ho BaehRenpeBfead Sl s RSy fiEiy b B pleg o’ 1o

nenber (s) 2 z0e | qedacett.hRaghadhfiRopiihtdstidngtli, fWithushe) sugh eynthstietksal ong
the sanme direction. Instead, as shown in Fig. 19 for instance, the

plate-1ike pillar m#gnalk tpogthe phevertaserbed pifectand Hhosp effedts qidhepaining ned

to each other wt . faces ei-gg rje i LLeatd gl@ﬂ each
other. In this il Fﬁ% Fate EIe(§<a‘Frp e, tnﬁighp?n ﬁg%@sﬁg#ﬁtﬁﬁfg%]?%% [ g%yér)lc} ng
menber 6A are for ngdaliy.t hAldeeévenar esbplatglibe santiwdalnaember($)as (dre) Bfnad Moy
2004 thickness direction of th pl a&tne-,l i ke pillar nber_ 1. .
of non-translucent synthetic resin matenal, the resultant construction can
15 provide the advantage of being lighter than the constructions using steel

while effectively preventing damage to the structural members.

<G> In some of the embodiments described hereinbefore, only one plate-

like pillar member 1 and one plate-like beam member 2 are joined together.

20 However as described also in the foregoing <3>, <4> and <5>, the specific

number of these plate-like pillar membef 1 and plate-like beam member 2 is

not particularly limited. A plurality of either or both of them may be
employed.

25
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<8> In the foregoi ng enbodi nents, both the plate-Iike piIIar nenber 1 and
the plate Ii ke beam nenber .2 are fornmed of. glass plates. se 5
constructions have been described as provi ding the effect of |%prOV|ng t he
aest heti c appearance of the structural construction because of the
translucencygbignyded by the gl ass plates However, either one or both of
t hese pl ate- I ll.ay and beam nenbers, 1, 2 my be formed of other

transl ucent ynt tJQ%%sFﬂnWCéﬂna Ol5 JRIRES Pé@?slﬂ@r gimetupals members, in

Such synt net Vbiehd B @ EClar Slogier Shd SBRREIER Dbl Bttty a8 PR
effect s of ! fifudnaNinidinb &8Nt bfiled AoSedth 6ﬂhﬁr‘v'iﬁ/§nfdr&nrt]1‘é§§9{) tiBg dnember

her ei nbef ore can be achieved “equally. Also, even if t

structural neitheefsdctive faseedf tle pHthr mbmben-andathe | beaenimaybéhbéing inesi n
material, the resultant construction can 15 provide the advantage of being
li ghter tharcQA®OBAN&R%:uct i ons using steel while effect i veI y preventing

damage to the strutural of t e nts.de crlbed
her ei nbefore, onlYf 8‘?%“ Bpgpab(%rt?’ﬁéﬁ?}ﬁlf %ﬁﬁ%?mg "?‘fg}) Oftg @(ts beam
menber 2 ar goi ng
T35, <45 and RELERAHEARE e jcited DUEH iy ﬁ%f‘é@%%%ﬁ%daﬁa%ifﬁfde“ﬁ%?m%

and pl at e- | i endbeasd MeatiBe pZllarSmender aﬁdﬂl@bb@hlmﬂn&m hﬁdplvetdwlwahﬂlw Of
either or both of themnmay be enployed. 25 21 7 May 2004 Clainms: 1.

j oi ni ng constoraachioghrerfabouf therpingnemberwithitesaid commemplamenbers, in V\:hl ch a

plate-like pillar nmenber and a plate-like beam nenber as plate-Ilike
structural nmenbers are joined to each other via a force transmtting nenber

wth respectjve IeEemIAk NS BLLLAN HRINRE Fokild SRSRATLIRIYE absldoyl 2

comon_ pl ane, mherel an “end er and an end of
the plate- claim 1, wherein a pair of joining members are p1v0tab1y mterconnected via th

pin member, one of the joining members being fixed to the end of the plate-like
pillar member and the other joining member being fixed to the end of the plate-
like beam member, and the pin member is disposed on the outer sides of the

plate-like pillar member and the plate-like beam member.

3. The plate-like structural members joining construction as defined in
claim 1 or 2, wherein the pin member is disposed within a vertical disposing

width of the plate-like pillar member.

4. The plate-like structural members joining construction as defined in
claim 1,2 or 3, wherein the plate-like pillar member and the plate-like beam
member are joined in such a manner that the dynamic axis of the plate-like
pillar member and the dynamic axis of the plate-like beam member are located

in a common plane.

5. The plate-like structural members joining construction as defined in any

one of claims 1-4, wherein at least one of said plate-like pillar

22



| i ke beam nmenber are joined via a pin nenber acting as a force transmtting
menber so that the pillar nmenber and the beam nenber are p| ﬂ%ggﬁﬁirelatlve
to each other about the pin nenber within said cormon pl ane.

plate-like structural nmenmbers joining construction as deflned in claim1l,
wherein a pair of join er r otab |nt rco th pin
nmenber, one of th B’ibﬁF@g“}fg'ﬁ‘ﬁé’?% ﬂ’g?eﬂtf’ eBISt ﬂ&F a?%@fagel ate-1like
pillar nmenber and the other joining nenber belng fixed to the end of the

pl ate- |ike beam nenber, and the pin nmenber is disposed on the outer sides
of the plate-like pillar nenber and the plate-like beam nenber. 3. The

pl ate-li ke structural nenbers joining construction as defined in claiml
or 2, wherein the pin nmenber is disposed within a vertical disposing wdth
of the plate-like pillar nenber. 4. The plate-like structural nenbers
joining construction as defined in claim1,2 or 3, wherein the plate-like
pillar nmenber and the plate-like beam nenber are joined in such a nmanner
that the dynam c axis of the plate-like pillar nenber and the dynam c axis
of the plate-like beam nmenber are |ocated in a common plane. 5. The

pl ate-1i ke structural menbers joining construction as defined in any one
of clains 1-4, wherein at |east one of said plate-like pillar 22 7 May 2004
menber (s) and the plate-like beam nenber is formed of a glass plate. 23 7
May 2004 JO NI NG CONSTRUCTI ON FOR PLATE- LI KE STRUCTURAL MEMBERS ABSTRACT
OF THE DI SCLOSURE The invention relates to a joining construction for
joining plate-like structural nenbers, in which a plate-like pillar nmenber
and a plate-like 5 beam nenber as plate-like structural nenbers are joined
to each other via

23



a force transmtting nenber. The object of the invention is to provide

I nprovenent in the joining construction for plate-Ilike stwqggygg¢4nﬁnbers
through sinplification of the force transm ssion rel ationship between the
plate-1ike pillar nenber and 10 the plate-li ke beam nenber at the joining
portions thereof so as goistNGWCORSUDRUCTTI@N E@R|I BLATESLIKHE | as conpact ness
of the joining nenbers and | npEBUERBRRLOMEMBERBet i c appearance. To achi eve
the object, in the joining construction, an end of the plate-like pillar
menber and an end of the plate-like beam nenber are 15 joined via a pin
menber acting as the force transmtting nmenber so that the pillar nenber

and the beam nenmber are pi vot aBiESTRAGT QIETHE BIRGLASUBE about the pin

menber. Preferably, the construction enploys a pair of joining nmenbers
which are pivotally connected to each other via the pin nenber, one of the

20 joining menbers bei Mhefinxedidrorddtes énd joihinghonghestien fhkoinid plate- er
and the other joi to the-end of the plate-like beam

i n nber, being é)lé ed >
menber, and the 6P Cﬁ@%@e"}t@rﬁi%pﬂ E %Hl%tﬁ"é‘kélﬁﬂéﬁf Beaber ard arplatedilween
the plate-like pibbh@méBBNESs ﬁ@%-ﬁﬂ@sﬂ}h@t‘ﬁeﬂl hESLBEAR M'eatﬁ?oégr ‘Eljagur el

24
a force transmitting member.

The object of the invention is to provide improvement in the joining
construction for plate-like structural members through simplification of the
force transmission relationship between the plate-like pillar member and

10 the plate-like beam member at the joining portions thereof so as to allow
economical design, as well as compactness of the joining members and
improvement of aesthefic appearance.

To achieve the object, in the joining construction, an end of the
plate-like pillar member and an end of the plate-like beam member are

15 joined via a pin member acting as the force transmitting member so that the
pillar member and the beam member are pivotable relative to each other
about the pin member.

Preferably, the construction employs a pair 6f joining membexs
which are pivotally connected to each other via the pin member, one of the

20 Joining members being fixed to the end of the plate-like pillar member and -
the other joining member being fixed to the end of the plate-like beam
member, and the pin member is disposed on the outer sides of and between

the plate-like pillar member and the plate-like bearn member.

25 Figure 1

30
24



