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 nmenbers 12 are secured on the ends 4, 5, respectively. Each 1 7 May
2004

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



of these nenbers 12 is provided in the formof a plate-like nenber which
can be engaged and fixed to the plate-like pillar nenber 1 or to the plate-
li ke beam nember 2. Next, fasteners 16 such as bolts are i fs¥RYée04 nto

t hough holes defined in the respective netal joint nenbers 12 and also in 5
the respective ends 4, 5. Thereafter, either the plate-like pillar nmenber 1
or the plate-Iikeofgese meavivkars 22iis psescdedih the fom ofes phde-libe mepder Ahidh,  and

the two netal joint penbers 12 e stened together b eratjng the
fasteners 16 hugtn PREREaRloR BRrtiohe TRk RS SRAEbHel b ooy plste-
toget her consti t ulige debl HEBMbEARS M Neki) FasBABEN 1P°5udBaBolts AANiARMd @t 2 10
jointing portion 3 between the plate-like pillar nmenber 1 and the

pl ate-1i ke beam itemdghrhdles ddfiredparthe cadprectiye meefalepogagnembereriZi o 4% of a

fi I ini b 12A, f | .joini 2, i
e
menber 1. Ther eaf Voﬁl?e ﬁl'&%-]}l'ée 9%];}:!15% dhderd jsf RELRAELThe Gedplebiive b%%tc;eﬁ, éq& 0
t he through hol es de e p e first

I'med 1nt ate-11ke pillar nmenber 1 and 't

nmetal joint el enetiie 1R\ ractd] jdiat manpleorati@dateofdstatedntdghthef ihysepenativg theoi nt
menber 12A to the _plate-like pillar _menber 1, thereby tqo forma joining
portion 3 at the fasteneredg- 4 PS’t.ﬁE fﬁ@%slﬁqéngirﬁﬂeamef?gﬁﬁ’& mempeIg olg se.
a second, i.e., t eﬁ{é%ezé'émstﬁ‘iﬁtc@h tb&#e%é}%nﬁﬁjﬁgm%be}éﬁ thdard ¥ prbvidRdlA%

pl ate-1i ke beam nertber 2, so as to forma cofresponding joining portion 3
at one end 51®f t huistpd poreiohi Keetheamihe nlate-1ike pilliraneabérel and drngate-liice
portions 14 of thg two netal joining nmenbers 12A, 12B are connected to
each other via a S‘i'iﬁé’&‘fmli‘@"%l ock 15 interposed therebetween by using the

fasteners 16, whereby g BaLaslibho, B khaleid® gHRARLta Lrath! Hecdl!iBhad | k@

beam nenber 2 are rigidly joined to each Now, suppose the
pl ate-1i ke beam memdngrer 22iAs oselbf 8ot metl goiamg mrehdrenali? fisfitededidescilys weed n

dof or matf on, - such SPPPE RGO LA rpPAFGLRs BIGSIRPaD: fonBepeaton e ch
case, the jojfi ngpRALEHOHFasteRirs! HPaldRsERIDHIS the tRrodgh!hofes 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



7 May 2004 be subjected to an associ ated external bending force effective
in the direction parallel to a plane including both the dynam ¢ axis of
the plate-like pillar nenber 1 and the dynanmic axis of thed M¥eu2e4 ke beam
menber 2_ However, in order to conpensate for their weakness to bendi ng
deformation 5 in an off-plane direction, the plate-like structural nenbers
are di sposed suchbdhdjectedntajarassodipedenternfl bdndirgibome effectaSn tosdikddtidg
fromthe external foyfce vvili be eff_ecgtda%/tgotiléo g the in-plane directions of
these plate-like R éttt‘,?raap angrpeindin ynamie axis (of dhe plafmlike pillaxe . |

the plate-like pilLLag r r]ﬂmtagg p e-d hke I re
rigidly jointed to lilgl gacnggltdhjgl}é?‘ thi's Jcollu%lB n%;t4 E}oﬁng?%%c [ oﬁgagénl%s?%\% oze

hi gh rigi di ty agai Heweven;inpirdactoesiricngatefor thes. woikinesd tatiea ahizrigfdrhi@tishove,
t he gl ass pl ate nenber | oyed as a _plate-like structural menber has a

weaker tensilg stri8ngft ﬁ%{m@i‘f* dEgpiem sthelate il gricturyy membersnaze, dispesada

smal | deformation,g,j , 41 nhr nber at
its portion where SldtCBitfs?&észﬁgfagctcgﬁoggﬂgéﬁg%%%égi %sggérgg‘g%.&%&ﬁée?ea ]ch?rldi ng

to the conventi ondbreeowill hiectffeivet Slong] teniniglafer dir@aisnsS ofil thedd pHEty-likei ned
to each other by using the netal joining nenbers 12. However, in the case
of an earthquake oitr4cheral memberger Megepyer, gimpe thesesingmberss aas the plate-like

Lo aceent bet Mesflal REnedliCald e Bl M ARalBHREREL 2008 LIRS K@

beam nenber 2, whi‘*ch di splacenen atses a a
force actinglon badabh tobkerp thisGoinike conidthationtdabesrovilediigh ti}edip) agfntd e

beam nmenber 2. In general, structural analysis is difficult tending. to
result in low andt %‘F%’ﬁ?ﬂﬁ’ﬂ&?{i@ﬁ-on for such construction which can be

subj ected to an in- 25 ey.nal ing fqre d which is made of a
gl ass plate having a sm%?ﬂﬁg}%gr%dr]\%g tl?%gﬂg'ghg}el éassstepr%%nmeql g’? eerf@%?‘fi?%%r e
arises need for iplatedil®i ngrichrad aheinbaodidsi & endakehenaRile Negendthl than

physically enlarging the. metal joining nmenbers 12. As_ a result,
transparency of sUCHPERSEESitenedh Karipgtagresyenpsmadl doformption, ifepairredd. 30

In view of the abqug.redlis APh&Gkafl of & MESBEN St 0¥ EHoh Whdid if B sBHALH%0

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



3 7 May 2004 inprovenent in the joining construction for plate-Ilike
structural nenbers through sinplification of the force transm ssion

rel ati onship between the plate-like pillar nenber and the 7pMaY30(I]4 ke beam
menber at the joining portions thereof so as to allow econom cal design,
as wel | as coopagémenstsindhe jdiringaionstmgctivanfoe phatatikle simcteral eerabays dabeagh r ange
of relative anguyl ar .displacement. SUWARY OF THE | NVENTI The j.oi njng
const r uct i onSIFRITGAHRRO e Tarpe HeptPRFIoReFeiogship fsbeea Rlﬁt@-ﬁlﬁr Bidlght

i nvention h [ : | 71 0f . | i r
menber and t Sh%%tgg@ h}?igﬂg%ggné ﬁééée@g%{é[glﬁ%tu?%ﬂﬁ@éﬁ 4] ﬁo@%ﬁ%ﬁ@%@éﬁfﬁaﬂ%g ative

to each ot hgllowscorbhicab desiger asielues fcoipaciesst of ke fldaikikl Methbers and
respectively below. The plate-like structural nenbers joining construction

rel ating to BEIEGOYENa gecateiangeceigelafivg apgnlandisplacemente- [ i ke pil | ar nenber
‘and a plate-like beam nmenber as the structural nmenbers are joined to each
other via a force transmtting nmenber wth respective faces of the pillar

menber and the beam menber bgUMMARY OETHPINVERTEONMeErein an end of the
plate-like pillar nenber and an end of the plate-Ilike beam nenber are

joined via a pin heerjeningconsigucimnafof platelike atraetiatal inmgnbere pheposed bytibe t he
pillar nmenber and the beam ne r are pivotable_.relati to, each other
bout. the. o PreRRICEH SHRGITHS U dbosGrBieeHARE RERE s PAFLe BlldEng s
show ng an C ' t | '

dof i nos, at HaE Rl (R FRIERES pEHE hToor NP YAREL I BE pRITE PRIVE e

pi n menber ¢dehrother.as Teell dseotberdimidue feetupdsctbebel dekaribrdanypreetibelly beldwer e i s

fixed a joining e 6, whi ch al so defines a pin hale. Then, hy inserting
apininto the t %Pf@t%k?egt,mqwl mEMbeEL JoiHBS febarion Fdating fooelaing 1 By

At abl R el . Mot on. g
Possi ble t o i R SR dplihr A BN EONFLINE AR mebbelps | e
pi I lar menbethe sttigsirgir dumbtisngejomal ageach otehivia plfotee- triadstifing memberber

due to bending stress. Specifically, the construction acts to restrict the
bendi ng nonewithficspackiae fgcesr ahdig pillar mewber 19ad ghatkeam membssabeingribet t o

the plate-li &ﬁm%bh Ipzﬂner’r%rﬁ%%m a%Ots:ntdhoaftthé1 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



7 May 2004 the in-plane bending |oad affecting on the plate-like pillar
menber may be restricted. For instance, when a vertical di_splacenent

shoul d occur at the other end of the plate-Iike beam nenberMay g@04 -

pl ate-1i ke beam nenber can pivot about the pin nmenber, wher eby this

di spl acement occurring at the 5 other end of the plate-like beam menmber can

be prevented fromt? Qlfané lb%q(ﬁg};tl&ﬁp?ﬁ%tﬁg tplh@- ﬁﬁ@p]ﬁgﬂaﬁhﬁ?{é%a@iﬂé ar

menber. Consequent ate e pillar ‘menmber an
pl ate-1i ke beam rreeebﬂctedr chﬁxo:mnsMce Ofhén agertmcaﬂrdispiacain,enbs}&a;kchg@uﬁht thee

menbers fornmed of such fragjle ma,r'al be ented. 10 Accordin
to the plate-like® other pud,gf Fhe H@ﬁ%@f{% rfPﬁ%‘ be 156 plate 158 bepis e @T‘%aéll °
claim2, as showninBihgat fhef I%BIEQL érelBﬁ'thsO&?bﬂb&h&& SRR Sat e

pi vot abl y inter coRnect ed via pin rre one of the joining e

being fixed t® thetlerderal of Hee plaaéhkblb'@nplmémbemwm&e aederithd fEIInlﬂdfemg

j oi ni ng nenber being flxed to the end of thebﬁl ate-like beaﬁ\ menber F-ﬁ?
g

Further, the pin femsBittedasn mpmen toihe platelike pillargaambar. « hengaadensly.
pi |l ar_menber and %é;@r%&*{;{%ﬁlﬁkﬁrs{ﬁ?@épmethe E%k@%r LxﬁBéry e ¥rnl

pair of joining ne Joining ne |xe e end of

the plate-like pioffragilemeteeial brdaltdpe {ﬁ'el@@ﬁﬂmtﬁtﬁomeﬂ'ﬁﬂhﬁ:h fre%ﬂfalnxﬂdnhb t he
end of the plate-like pillar nenber. 20 Wth the above construction, the
j oi ni ng nenbers aﬁ@ﬁhmuméﬁﬁ‘éetively to the end of the plate-like pillar

nmenber and t end of tg %é% & ag%ﬂg%%lmg E;y% &)ﬁsﬂr&étﬂ%nng

menbers are plvotably n erc nnec pin actihg as a force

transm tting nmenbeslatinglendsaim 2}ad shopdsaiRip el fod exarmple] a'tpa:h:bﬂ;oﬁﬁﬁ@maibers
bending force affecting on the 25 plate-like pillar nenber. And, this
external force trafsttetallyvidercrngste vidnther Phaynesebary amenth they ippmeg

di spersed manner | g;ﬂ]gérp h
theppl ate-1like p| &ﬁ&g%ﬁgm%{pﬁ% glﬁz)tf E}Q‘I?l%%eh%ée)%%bpngl er g{ﬁere H&t
| ocal. concentr at i gginii h@ﬁﬁeﬁﬁ»pingeﬂxéd) th theteama of klad gldte%kemahemHMy be

restricted. As described_above, tht is 30 contructlon S i bl e
to restrict the |%“Eﬁh§ﬁe hlﬁ‘e?falli‘?@ ¥ é%g‘ﬁpﬂse(dh%“ e outer sides Oftthe Plgteslﬁ(

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



5 7 May 2004 plate-like pillar and beam nenbers, thus avoi di ng breakage of
these nenbers even when they are fornmed of fragile rrateria,l. Ag&?‘{dl ng to
the plate-like structural nenbers joining construction rel (N?’ﬁ o claim
3, as shown in Fig. 4 for exanple, the pin nenber is 5 disposed within a
vertical disposing width of the plate-like pillar nenber. An exanple of
realizing this conghieile pMllarSah® B hhi8beish s Svbfiling IREAIOAUC) e

pi n menber in andri??hroughﬁt he plate-11ke pil Isar menber . thh t%'ﬁle fgg]oeég
construction, the membérsaien shanabpy axdored bfrpditetmateriad pi | | ar nenber
fromthe plate-like beam menper ig transmtted to.the 10 .plate |ike pillar
nmenber within its verti &Foﬁg%&aﬁd’lﬂe'  SURFLYRA grember: %&Pﬁ@“@éﬁ‘“@?ﬂ%t i on
of the plate-like Qiddnd o BERE"3, Y WP 28 Gor AEEAERI BE: b i

pl ate-1ike structural %er?bers j oi nisﬁg constFrI%cti%rn refati ngbt oyéﬁgllefnli, as
shown in Figsh 7 ahspoSed withixx anyerécalt dispgsirgg width lof thepldtedikepibermanbed he
pl ate-1i ke beam nepber are jqined.in such a mapper. 15 that the dypam ¢ axis
of the plato-|i ke AR IFamPlR abaralAng s dgRstRIcEoRyiss o Gy rfilepwlat hole e
beam menber are | Qgab8skh i GRWEALE! iANEd thitod i 35 t |.n
menber will be di sposed \A%]t}%iﬁr;\ﬂt Ege}ﬂvéel]rt i cgl g? s%‘ot?ﬁi’%]’é‘t%%%r Dq%ﬁgér'

pl ate-1ike pillar nmenberWithrtht hbsvg consimgtiomnthe vertidablvadtdpplied &0 the glatevi ded

two plate-like pillar penbers di sposed erect. And, at_ the upper.  2Q ends of
these plate-1ike pHie g fra;m ﬁh?nalaé%ﬁ&? deapimepher 1 Lasmeitied fgibe ¢ he

two plate-likg pilfigeie P elirlanw@“@é}&aﬁtst Oéﬁégfmagﬁ%g%ﬂda{! FRRE&Rk,

Then, the plat-1iKe beam I's I nterposed tWwo oppose

pl ate-1ike pillar beadingrdeforavadiontof thpe plabelibepillias mienster gy baunniinizzdpi n
holes of the plate-like pillar nbers .and the ot her pin hale defined at
the end of 25 the plat e-ﬁ@%M?@%M@WW@FWOW%SW@W
plate-like pillar y.ppabeasSiphd B LbenolA4S Fikke BERR HFWRShpl Jikder
this condition, trﬁe dynarsﬁlc axes g? t he pe{lér o?ﬁpl at e- |<8 ebigﬁggtene ers
and the dynanic @illa roémbéeapl dteeplbicddikddsmm member arajobredaéa tsudna neanaer

located wit h&g a tﬁgt%ndy%[aﬁttig axis of the plate-like pillar member and the dynamic axis

of the plate-like 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



30 Wth the above construction, when an external force is applied from6 7
May 2004 the plate-like beam nenber to the plate-like piII meg@gs t he
construction can effectively restrict bending force affecti

plate-like pillar nmenbers for tending to bend these pillar rrenbers away
fromtheir planes. Consequently, breakage of these plate-like pillar

menbers may be 5 auei ghdelitbebshRamdmber SoO0thd HaRaike il atembdrke tpL! | ar
menmbers acting as one conbined or integrated pillar nmenber is |ocated

bet ween t hese pl atcenstragbienptan gifeqfivebe restnigh bending fewe affecting th&plab@hhe
menber is supporte t her ebet of this | i ke beam
menber wil | |nterpse%rtmlgﬁl ﬂ@ﬁﬁ?%dlgﬁetgc%fﬁtﬁgseﬁlggﬁqewg%? %%ﬁ]i’)‘é{s
And, as these 10 glggesar Qoﬁ%ﬁéﬁﬂy,lﬁ}eﬂcﬁé@mﬁe@' AR liketpill & rﬂ&%ﬁé&llﬁagﬁ Be
restrict the off-plane external force affecting on the plate-like pitlar

nenbers. Hence, tHkiveidedonThe dimawic was of thepair pLate:bh@eﬂﬂ@amemhnrs whigng

h t k f h pl
bendi ng T or ce. oS SBLEHTPiFeH O PusREied BT R b e Rt DpPTHen e Rlale:
associ ated with exiergiBhr aieinﬁéz@neﬂasbmlerﬂaémbm B 1§%P¥§'1[t¥d

avoi ded even when this plate-like pillar nenber is forned ass plate
whi ch has | ower t ¢heiebetvasenenlye hdstivamic mpm&@vdamh]a\@emn Ammhedlwglto

the plate-Ilike stﬁcturgb@ nbers@%{jil ry&ggpﬁ@t i—ﬁ‘;‘?éﬁ%}g‘{q@}} eI atl ng %Sohélééu m
5, in any one of [ ) t
one of said phat e dibkardidhan iBEBARADY PR DS B&éﬂaﬁe{d@tﬂi&%ﬁb offITREE 1S

formed of -a glass plate. By neans of the non-rigid joining construction
bet ween t he pl at e-exterka &ircaiaffiectihg nmnbbesp,lahe -like, pillae mémbers! | Henps, | this

nb d the plate-lik b i ni
Tenber ¢ her ebot e SRS So FeEETAE SmPbFth 1etta RBRERE §epBrdaan sk
plate-like pill arﬂ[@ﬂhﬂé rt@w@k%ﬁﬂ@ﬂ@ﬁ%mfor&t td‘)@ﬂs@qﬁéﬂﬂy ng

portions is sinplified, so that =~ degree of redundancy may be reduced
result, the preci bicerkagt of the pletaiké pdleal memnbendssptiated onith ﬁxtcmadmffrmynéae
enhanced for 1@' I O\igle

gmg 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



econom cal designing of the sane. Further, by using e.g. the pin nenber 30
at the joining portions, the aesthetic appearance of the j?’ in? nber may
7 7 May 2004 be inproved, when conpared with the conventiona a % j 0i ni ng
construction provided between the plate-like pillar nenber and the plate-

| i ke beam nmenber. Mreover, tolerance for relative angul ar di spl acenent

af forded between the @h@beed,i ke | domipar@Ibeithantet Bshviehabeall Idgedb 5 §
as

menber may be increased as well. Wth the above construction,
plate is enpl oyed WW“C‘@Q}hBITQYEdedtbQBWEQIDthmbla&%bképd@;i,‘dﬁﬂbb@ and the plate-

characteristics of oi_ni c structi n ven whe | ass
plate is enpl oyed, hlf)"lr]ea aglémp Or'fﬁvﬁf eto %egdlf 1 T& E?f‘w ‘ﬁﬂ?q?)
plate-like beam rre&mﬂﬂemxéub@nl%@xsm@iﬁﬁe pill#8 mdiiBed 2hditRE ﬁl%ﬂﬂ{euséérﬁn
may be provided as a construction wth superior light-transm ssion or

transl ucent pPopermgmbpumalide ineeesedpsrveallenent of the aesthetic appear ance
of the joining nmenber trlbute also to the.i verrent 0 etic

appearance of the entire b'ihag sgfbroﬁ‘ét‘i?f"ﬁﬁr“‘étb(f‘?st?ﬁ?oﬁ aty 1§ jemp Y? |‘§1

joining 15 nmenber dofsiderdRE S Thet BBova MRELHE t ERRARBASRGE 2 thde; o%ﬁg _
plate will not be conprom sed. Therefore, in e.g., a building construction

havi ng a transpar esonstrochias:. whhd, €van eyhenf suChsglpxssl plate imeerhployeds Hreakape offf
such plate-like pi er made | ass is pillar will not
interfere with the lh\‘/' E%aﬁﬁn M@@%M@@"ﬁ%mw%
per spect i ve ypew skRdag @nug&ﬁarﬁ&ﬁm%fmhmm rﬂﬁi}%b%gmd&f adPh g&&uldchsn

structural nenbers relating to the present I nvention I'S pl an
view in section shmﬁhﬁgpmqrdlﬂhp-&tarpmw to:ﬁn&tllh@ntpmmrﬁm port i ons shown

0o 8,2, ARt 0 B BOELLonS of 2L, it
joining member can contribute also to the improvement of aesthetic
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



invention, 30 Fig- 4 is a perspective view show ng anot her exanpl e of

joining 8 7 May 2004 portions of plate-like structural NEW Séffting to
the present invention, Fig_ 5 is a plan view in section sho %8 i nci pal

portions of the joining portions showmn in Fig. 4, Figs. .6 and 7 are
perspective, views show ng further exanples of 5 joining portions of the

pl ate-like struct yationesfpdite-likelstikichgral meltRrPrdsitng to thevestehPiwveltiéh, 8 IS
a plan view in section showi ng principal portions of the _joining portions
shown in Fig. 7, Fig. 9 & &iparripacieydnseehonsfeawing psticnal pediassrofshanpl e

of 10 joining por;Ld . | kg. syructural menmbers relating to the
H%"E"%[%‘E"’%‘BR% gﬁcﬁvﬂ RigSh

present inventio a plan®vi'ew in section show ng princi pal

portions of the joiningFipers aads shopbrspectivedieds showing frther axNBpRAGEL i Ve
vi ew showi ng still another exanlBI e of 15 joining portions of plate-like

‘structural nefber JonEERrHgns of theelpedderatructyrad meamhers Flating to the paessinan
view in section S?ﬁ ] principal portions of the  joining portions shown
in Fig. 11, Fig. I's"ah expl oded perspective view of the joining nmenber

al so 20 shown in Fig. IMg §ig%, pladd-viév ah @eSidiCshivang peieial @ostions of ftHet her,
exanpl es of joining _portions of the plate-like structural nenbers relating
to the present i r®amms pmtions showyin Kiga7,per spective vi ew showing still

oroLner Sxam e of 22 g, POl sl oSSkt o R RSk o
showi ng pringgpal jeaidd phdions of iRateldike 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



joining portions show in Fig. 17, Fig. 19 is a perspective view show ng

still. another exanple of 30 joining portions of glass strugtl\gé g nber s
relating to the present 9 7 May 2004 invention, Fig. 20 i ’E ?(‘L%ective

vi ew showi ng principal portions of a conventional joining construction of
gl ass structural nenbers, and Fig. 21 is an expl oded perspective view of
the joining portiansesit@ap 5 shown in Fig. 20. DETAI LED DESCRI PTI ON OF THE
PREFERRED ENMBODI MENTS Next, the joining consIruc%i on of plate-like
structural menbers 10 reBatiOng PoPEITREGHYES ¥IsF SRYWING BRGIPRY PAogesefy Abed

with reference to &H@elﬂi&%%gcgﬁﬁmchoh%f 1RE EGRBGA e b &Y SPW NG an

exanpl e of joining portions” or Jjoilning construction of a plate-Ilike

pillar menber and a pl atigl Zkés be arplodehpaspstivatvievg of thet jhminy pseidhs also
invention. Fig. 2 is a . plan viewin section 15 showi ng the construction
fromthe above. Fi%‘.o“@m@& 20-de view in section showing an exanple in

whi ch the above-described joining construction.is enployed in a building
construction. Incidentally, for conponents providing identical or simlar

functions to those PRMMILED BESCRIPFTIONIOFIIHEHREFERRED EMBOTRMMBNTS i n
the description of the prior art, identical or 20 rel ated reference marks
or nunerals used in Figs. 19 and 20 wll be given and sone parts of

detail ed di scussion of t e r}gi%? t ill. he ' £'s 0 in
Figs. 1 and 2, a joini ngﬁ%e&hggg coélgﬁ%%&égfogaoﬁmraﬁ'ﬁﬂ? oslraﬁ{cﬁg MENDEr BA
and a secondipoi nisalatimnrethdpreshaic ihvehtibhaatl hodoiciibhed Svibe Tbleracéio th8

I ncludes a pair of_ nenbers and respectively defines, at one end thereof, a

plurality of bolt drawings; ng through holes 9. The first joining menber 6A
el e, 2L e 0N et g ki) bl i A ©
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
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may be pivotably and | oosely engaged. This pin hole 10 is defined adjacent
30 a side edge of an end 4 of the plate-like pillar nenberT%wﬁz ‘pf a
glass 10 7 May 2004 plate to be retained. The second j oi ning er 6B al so
defines, at the other end thereof, a pin hole 10 for pivotably and | oosely
retaining the pin nenber 8 therein. In this case too, the pin hole 10 is
fornmed adj acent a platietoddgetaifiedd one end of the plate-like beam nenber 2.
The other ends of the nmepbers or elenents _con t%éutin t he second joining
menber GB can be cont act &g SgFae P&’&lﬁgo{"ﬁé’fbeFrﬁSB sond ey tBe ather gnd

hol e 10. The ot her el N1l LefBhih S ¢ r | nLo a
gap forned bet vveentht%}g%f’ggaP%lg%de Egcr{glg&gb%ltbi% ﬁgd?ﬁg@? rjem ni %éﬁeﬂ nbléglquﬁn%O
I ncidental ly, in téherdih) ubi thds eskectsanghlegin ihdleot@Brfoimedadjuant adidegie dfo

the plate-like pillar nenber 1 and/or the plate-Iike beam nenper 2, there
is provided adSgap Brsse the plate-Bkabeamimemper 3.ar Thesthar endypifhe remberst

| oiming et op, A eRERNCERL AR ek R HERBEE oF A iiaagsond

6a is fitted for reithteatnbti@rtibitbe @afiphdiieofstheghn AblearheTheatlearendcdipei se
a sheet of fiber naterjal, for exanple. And, this shock absorber_ Ga can be
bonded to the pl atf@cmwupngmmba@%e\sl&sww@asa&f@meﬁﬂ)@wﬂ@ar’ﬁhem@r 2

by using epoxy bo ig&gﬂgge&%ﬁs&ﬁ%ﬁn\%&gﬁ%pgﬁagent, enul sion | atex

bondi ng agent or t el'y, SuCch sheet inpregnated 20 with

the bonding ggent may belnidedlyt & tHallpbirbed dxbRpl, id @defpievedt daghagh he
pl ate-1i ke beam nenber 2. Further, there is_forned a'éi?(ag al so between the
first joining nen9dhe patedilie piiar serraber § andipnihepiatpdike bpamanembarid, thegei ng
the relative piv ment. ther ebetie y h Ln Fi.g. h of
the joining rrenbeﬁéa%ﬂ\?}aéﬁ acfgéwe?‘ﬁggj 'télﬁ%%gatgﬁﬁ‘teﬁgﬂ%{ g%"&;n}%rkg a%filﬁ%aérgr%r%nber
1 and the end 5 ofjeinity Pleriilfer! 64 endelbetvesie theplae-likedpaai mepiber\d and hBe

shock absorbers Gas'eccl)rpci[ %ﬁﬁg rgtlerlrjllr)gxl i('iItE’J,y1:é)sfpectively. 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
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i nserting holes 9 defined through the respective ends 4, 5, a plurality of
fasteners 16, such as bolts, having shock absorbers 17 fittﬁﬂ tg&itgon are
30 inserted, whereby the joining menbers 6A, 6B are fixed to th spective
11 7 May 2004 ends 4, 5. And, these joining nenbers GA, GB fixed to the
ends 4, 5 are joined together via the pin nenber 8 acting as the force
transnmtting nenkeds % §.008edythest jhimmghhembés (A, GBI filked 10 thd endshg 5 are
illustrated exanple, t&e first. jQining nenber GAis fixed to 5 the upper
end 4 of the plat pujgdg gpther ayia Bl x( § 2ch8 Atd theo fHre dranseitiuie 6B

Is fixed to the e ; -8 | : nber 2. Incidentally, the
opposed heads of ?%g{bfgzg%oﬁgg?é%%%?gﬁpgf%@egﬁé ?ir'ush wthin recesses
defined in the joining hetieilhsGitedanplehtdie fidse genigadembe 6¥is figgdojoect
out si de the joini nenber EA 6B. 10{@7”} t he ati{)ve-de(icri bed . .

‘const ructi on,® t hetf Wpner engded of (the platekike pillar memnherd andthe pecpad jeining
menber 2 are pivo h ¥ | o] = Vi &g ol e ce,
when a relative a%%glhélﬁ 63% led%%éehngﬁfﬂﬂgc%ﬂ{reg *ﬁ%hfhgsﬁ%%ﬁ?@e%gﬁbﬁwn%nber
2 relative to thelpideheally, kige gppdsad hemisof thelfastdnkes 6 arneeditedd@hpivigined

relative to each other to_prevent in-plane 15 bending ponent from occurring
in the plate-|ike'Sspsseafehngdiay the jompng members 6A; ABs0Bakthese hpasts daarot

elimnated the ne | ] e di nonent, the joining
menbers 6 may be ?%?er%rg%i‘ytss{r?rfe?ltpgﬁ SO. %‘%%1%1’%%’(??

since the joining nmenbers

6 are attachi®d to the Wetipgetdboee dosisibedl cotitriptiahcthleipksteike pilarmsied: 1

and the plate-like beam 20 nenher 2 over a predetermned area_relative
thereto, the forchapddhe platedikeheam member 2 argipayotably joinpd thpagheathpxea

pillar menber 1 . i b ER% | SELI .
appropriately beflﬂwlce\13 n &egh%rggt'e- ke ﬁglgﬂ F‘aigigﬁ%ﬁb%lel ggsgg%cgee%ﬁbg%g%lflke
beam menber 2. Astle plesuilte béedmheembes 2 yebasiebloetteoplagslikd pillad aneagiesrt  t he
plate-1ike pillar _nenber é and the plate 25 |i ke beam nenber 2 each_ of
which is formed oftese greqelers) are piyated, relativg g e B@%e‘ﬁ’e?&"?ﬂ'ﬁ WeeRlame jn

its tensile @trengfyidNafohbie ORI S5&i4Re Sid 8RQ! Blate-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



Mor eover, as the joining portions or construction 3 may be forned snall

if, in particular, the plate-like pillar nmenber 1 and thelyﬁgg bdke beam
menber 2 are fornmed of glass plates, the translucency may be % mai nt ai ned
for betternent of aesthetic appearance. 12 7 May 2004 Fig. 3 shows an
exanple in which the joining portions or joining construction 3 relating
to the present inventi onFigs3espiveyadexample 9h ghitiste éhe fpiningarrtbnsaobjsinidgng
construction. The plate-like ' unted . on, an exteri.or

i .l ar nber |.is
structural nenber Bﬁtmmgeﬁewmfg@&rﬁ%%a N HetpRioved 31 3 Sehisetined to
an outer end of a o PthEMHPbndfyPNGL" 418 HARMR pill AmoRbLUIE Lh Ghm RMDCT

23. The exterior structura er 25 1S arétaining wa

si ght - seei ng r oom @r ay extering sfrocinrblheeinbet #5,nghereassthreydttediie beblve neindey
structural nmepber 23 is a ﬁortion of the roof _ extensi gn 24 oveé_hung froma
wal | of the bdil ding BoHetedjeabautepspr of Reropf eitension s ovgripme om Asider |
and the plate-lik EIRES r , ‘ Snih@i ned
to each other vi aestt e J ol ning erﬁ?az 'e%&éﬁggog%tggéetﬁi?@hgﬁe?g?yﬁéﬁ%er i's

attached via a pi nwalkrfahe Siglatsaemg woopl yodjedtirizgafrometlanbnildid@ dmastrticioron
the exterior structural nenber 25 and a joining netal q%l ement 19 fixed to

the |ower end of tHe sidgt strpetagalymempher gra ponEonsiofthg, yopi exjpmsion 24

pl ate-1ike beam ne ks att eqd yi ' Br;gth LDy ot
metal menber 20 mﬁ%‘ﬁ%g{% é%ﬁjtje&r} t\éﬁ?@&'ﬁ%g roo Eogktgﬁéhy\@ﬁéﬁg%tghﬁgga
j oi ni ng net alloel engilihr hitniberel] abhd thizeplatelidte bérn aherhber 2pdratformhéd ef gham

menber 2. Preferably, |like the above-described, attachnent. of the jaqining
menber 6, shock abdBtesend argyoiged tp eaehy other Wi thedommpg mexabar fy ndeaplate-

el eent s’ 19 and t haJ ner b8 16,ehay Gl 5 Rikbar s bEBARRs dvflotdie

ot her end of the plat beam e ncidentally, a simTar joining
construction to thdémeit 2hencloited 0g thpextérorsstiictiast mdnberh2d andlzejodtiegi s

provi ded between the end 4 of the upper . end o e plate-like pillar
menber 1 and the efetake %ﬂﬁel9o£@edewﬁ6f1°‘_ffﬁreerf{s°ftpﬁg§t aferiBee BUSHARe L 2-
Bet ween the ypper Aty the ptdbi&e/Hekf RiehdbRE 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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menber 1 and the upper face of the roof extension 24, there is nounted a

w ndow sash to be pivotable relative to the pl ate-bke piII%r %E%?ﬁr | - And,
on this sash, there is nounted a roof panel 21 conprising a.% e gl azing.
On the outer side of plate-like pillar nenber 1, there is attached an
exterior 30 wall panel 22 conprising also a double glazing. Wth this
construction, it ipsssiBefo Miyind0® thdeisnd henilers Ribishzenilt et edivite hgterferder s
6 which would otherwise interfere w.th the view fromthe si%htseeing room

so that the aesthatitthippeyfsem dhe sightspeingyaogy g thatchigagpihghe gppeprance

above-described c | it is possible to allow 5 for relative
angul ar di spl acene%n@‘%eg?&v%gﬁedfhe plate-like pillar nmenber I and the

pl ate-1ike beam menber Accddidgitthe wbere-descbed tonetraétsinl, &depeiible RCAlekS
bet ween the exterior structural nmenber 25 disposed continuously fromthe

floor of the &i ghfercrdlafiyer anmulam displasempnt betwagnt the platediksanllanmember He
bl S glie ot on e . .
70 the Poof panet 90 BAHARE EmIRBRREFE! SPUldTRALE LA AEpldddnbaC

wi thout danmage t @chuisbRtvdeal fird bderibt ktractdalnadet PENdigfdsed codtinuouslyner

enbodi rents of the present invention than that described above wll be
descri bed next. 1%roxithe fiporief the sightskeing rpom mngghe gidg serusturplhmemberfoft of
t he upper. end of he pl.ate-|ike .pillar nmber 1. . .there is defined a pin "
ol e 10 for rot at 4bf guiple s tbnerRiat T Earbl Bpfiu? bl il 1 ng
menber 7. 1 nig he @REroctPsnd 2afanldnBeRketirRr WHEp RREA2 MRFIRMAntHRET RIAHR

defined a plurality of inserting through holes 9. Wiile the pair of
j oi ning menbers 6 epltathede plrte-hke pHlaaamddicam mpabesdoded f aces of the

pl ate-1i ke beam nenber 2 theﬁjﬁggj%%&gbﬂggp?%gn Raber. %h%g%%ﬂﬂfﬁ%gﬂ gg

menbers 6 are fixed to CHRFE & asi'hg astener s

pin hole 10 is defhbpadwillbd iciibédme@ nenbers 6. Then, by inserting the
pin menber 8 with a bush 11 having shock absorber fitted thereon into the
two pin holes 10 (see Fig. 5), the pillar 25 and beam nenbers are

pivotably j Oi§ed t O<F>acﬂ1 %Q,ee{s' 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,
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In the case of this construction, the pin nenber 8 is disposed wthin the
vertical disposing wdth of the plate-like pillar nenber 17@%@%04resul t,
the vertical load applied to the plate |ike pillar nmenber fr e

pl ate-1i ke beam nenber is transmtted via the pin nenber to the plate like
30 pillar nmenber within the plate width of the pillar nmenmber. Accordingly,
14 7 May 2004 bendemdingdéformatiomnf tie plie-1eqiibar mkmbpi iagibe monbeizedmy be

mnimzed. Wth the abqy. onstruction, .even when the ot her of . t he
plate |ike beam menber gy‘ﬁ%ﬁ%%m‘@é?’ilwt@ﬁr ﬁYf'é’dV,"ﬂ%Eée ?ﬁ‘%‘ﬁ "élqe‘?r}gbe Blaten
nmenber 2 is pivoy;gd b@ﬁﬁ%eﬁﬁﬁe@gétqwgfi@gﬁ% 5 IAEQ&Ctﬁlis lﬁtéll!i!@e @ééﬁﬁheﬁfbe?‘%:hz

vertical 5 displacenent of t the plate-like beam nenber
it is possible toippevedtaboht shapspheodee® fHemebii the evean sfistdhederdigala

bendi ng nonent taq.the plate-]ike pillar. nmenber 1. Mreover, downward]y of
‘the pin hol e 10, %P%F@P%tﬁit{wﬁwpaﬁofr%ﬂg?e%%%mgm%ﬁ %ﬂgmp%ﬁgiﬁ n of
|l ength to effecti ] ‘ L [ =l iLke
pillar nenber 1, \g(gb%leﬁgﬁtlg ﬁéeﬁ% }ﬁ%e%%gr@nag%%@?t\%@taig b?g%@ﬁoﬂééxﬁ
di stri but ed nmanneto flregphateRikegliBiembiber beam menber 2, and the possibility

of breakage of the plate-like pillar nber 1 may. be dyant ageousl y
reduced Further, since S/H)éeweﬁ. devawardiz of the P’é’c&f’]@dl(itﬁieh Agrpalary s

15 X1 of the plate:li )l MREh At ' . TR oML e
pl ate-1i ke beam %e ﬂ;e? Igi#s?a{urﬂéﬁsm tt ggﬁg a?iéﬁ %%lggh%ﬂo tfdetﬁg‘!l&ﬂra

pl ate-li ke pl0 | ar applstber thls platé-Hke pillaneeabend, soilpdtathe piiaroihbmbpbaney
bendi ng stress in the ﬁlate-_like p_ibll r menmber L In the._case of ;tngis
construction, it reepiedheloadin adisinbytedmanper Watai qapEmeIheR) i ke
pillar nmenber | a t I ' saer.. f

pi votal novenent t gr%%&%@%ﬁg?ﬁgg g %ogél?]e Iebtgmmgnpt]ﬂo%sgl\?g{rygf lon%a&%

I ncidental ly, as sHheamtagevublygsduckdand 5, the heads of the fasteners 16 are

o Toved (o project f1omuhe, o et (ces, Bho iR 20pOEed d o1 8n IEIOSLS O

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

15



25 6B. <2> In a further construction shown in big. 6, the first joining
menber 6A has one wi dened end which defines through holes ﬂlﬁxﬁﬁﬁ&sed al ong
the w dth direction. Then, by inserting the fasteners 16 in 8 ese hol es,
the 30 first joining nenber 6a is attached to the upper end 4 of the
plate-like pillar 15 7 May 2004 nenber. 1. In this case, the pair of joining
nmembers GA are ext@ember luplnfthis ease. thic ppirnofhisindas roerabers vt iarr @xtendede

e > & hor €Ol up bl ant Bh2 pGORIEL 16 bhORerd Ay L BEEPS 0 I G2 PRy

| ocated at the dyndm c axi's Ke priftar menb

the | oad from the thisdostridttor)) Gaepin Member 8 2achdllcbtell hatlisddyinante &8s XN oXi al
load to the plate-like pillar_menber 1. , Preferabl |'i ke the foregoing
joi ni ng portions Jheghyelikerillapatamimy 1.a50ethahithe &%%ﬁoweﬂméﬁet]ﬂf@ aanst

Locona’; o1 ni nf neibaroene B b oxpiiplitad 35 o BRRE It iy BT e

Incidental ly, in themp@struction of Fig. 6, in.a reverse arrangenent from
t hose described hereinbefore, the upper ends of the pair of first joining
menbers GA are forned cliysterablycikhthsifhragoing jpiairtg partianddshedrahspwberns brer

ends of the second _joi.nin ers ,pB.and .j oi ned vyi he.pi n er .§. 15
Further, 1 this cBhoPHErDROSReR G nE b Rembereh 2Ra RhEr B Raili
the first joining mBAb&’ 1 GHIBRwesd T 8ekohd jhidenhgidetfbet BB MR MR plafe-fike
axis Xl. However, the specific arrangenent of these inserting holes may

vary as desiPed. beem pamban2e, the holes may be arranged in a plurality of
rows or arranged in a zl gza ttern. 20 <3> If..the load applied to the
plate-like structural néﬁ%g?gta@efn,t_rhteﬁgn&ﬁ%c’gﬂffi%%pﬂT’é_ve MEPFEFUEP" t he
pl ate-1ike beam mgndigthede deScrijedtckbiab&ord the tfpdrlenids of @%igaBfiRst jBRASAS €

t he overhangi ng anount of the plate-like structural nenber fromthe
ceiling or wall, imembers&idfcate/iptnedclosprte\epeleother 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



25 plurality of the plate-like pillar nmenbers 1 or plate-like beam nenbers
2 in juxtaposition to decrease the overhangi ng anount. In fM%%ﬁé‘fe’ as
shown in Figs. 7 and 8 for instance, two plate-like pillar nenbers 1 may
be used instead of one. In this case, for disposing the pin nmenber at the
dynamic axis X 1 of the plate-like pillar menber, two 30 plate-like pillar
menbers are di spos@eashesher; nAndyimphesiunes sndnd ob inse pillasrmerabers.piy hedey t o

h other. And, i 1.0i.N.hol 10
v defined ¢ hr ough? PC (HERAL QSR & Ole HABRANE L mERIREL oyl VTR

t hi ckness directi othitlhrseafiveclib@nchetdvE pl Then,| thee phealika et nderhier 2 is
di sposed between the opposed plate-like pillar nmenbers | and the pin 5
member 8 is insert &gresedobativeemnithe naipesed platpdika | niBax memhers Hepngithenpine 10

defined ot L1 oot U2 AL R RSB e D APOSRIRASE 20,

pair of plate-li ers eam e r

joined to each ot h@fided dtfthé eadFPoft the, plhRtlitecitahl telibar 200 thid Chan@dr! 4 Pi N
menber 8, 10 there may be interposed the bush forned of shock absorber for

| oosel y engagi ng B¥ie opplatedikp@illa; membenel andibe ghdelikedwenbmember Zegrebe
I nt er posed al so bet Weeﬁl%t h‘?%e %’]at e-like pillar nmenbers 1 and the plate-Iike
beam nenber 2, Ii KR £3 ‘gt eﬁg joining portions 3. Wth this

construction, it is posshbﬂﬁsbgs@tdopmémndu@%mﬁol@éim&&B@fepiﬁ%én%erp&ir
of plate-like pillar nenbers | to intersect the dynamc axis X2 of the

pl ate-1i ke bd@m nethsre npax\be Hnterposednthepbuaghe formed efy shoek cabsriber Yar leiselyhe
pair of plate like pillar nenbers 1,as.one, conbiped or integral pillar is
| ocated between t heelg%gﬁgafléq kaén%rp})?raﬁ : rj S %e ﬁg%é{e?bﬁﬁg%% ?*ﬁé‘_lay be

pl ate-1ike beam nepigipoced dsé BeRFRASHE flaRNBRYNRe hebdtRr<lY nal) the ?th@-li?&% 20
of the plate-like beam nenber 2 intersects the dynamc axis Xl of the

plate-like pillar bramperembpr 2)ike thenforeapingigieingortisgs dei ng | ocated in the
S P ane 50 e 10,8Vl 4o B80S Sl L AR 5T Bl USROS,

plate-like 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 off-plane stress relative to the plane,

it is possible to restrict external bending forée 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



pillar nmenbers 1 fornmed of glass plates. As a result, it is possible to
avoi d 25 damage resulting fromsuch external bending force 'ﬁ t?ﬁ“
plate-like pillar nmenbers 1 nade of glass plates general IJt Y % smal | er
tensile strength than conpressive strength. Incidentally, the shock
absorber 6a is bonded to the plate-like pillar nenbers 1 or the plate-Ilike
beam nenber 2 so W%W%@é@@%‘é&‘a‘erﬁtﬁ’?%r ance and al so to prevent

direct contact between tMﬁrgrg\I"%s ﬁ@%&%&g& @Ans?:xecZio ,%eimﬁ’myﬁﬁgﬁs

mai ntaining slidability't ebet ween. eover, 1 n the case

construction, the constitiutegl Mepdlerbyb the pic anahbdus eghdrehebyshyl It héapeed fsgenber
8 and the bush 11 adapted _for _protecting the _pin _holes 10 of the

pl ate-1ike pillar Wraiesersthe pinbolesd O therkntelike rBiasmershererl and thenlate- t hi s
j oi ni ng menbeg 6 f I t [ | ve,th
‘aesthetic appféar a%)él% tlﬂéﬁgg‘ag‘smﬁ (%%Cr?éwlg&(ﬁ%ﬁ lgﬁ'fgﬁg%: géﬁs}z%%fogr?gq ?Iggu’
transparency. <4>thagbgaeth durthee DERSVEUHd Ofestiaicr iappdaaBey eofi BhestassAS
shown in Figs. 10 9 and 10 for exanple, one plate-like pillar menber 1 and
a pair of plate-I iCR@Wﬂbﬁ@éﬁ@zzggﬁytswwﬂcﬁ- conmbi nation. A pin hole
10 is forned in the upper end 4 of the plate-like pillar nmenber 1 and
further pin holes 10 are forned at the end 5 of the pair of plate-Ilike

beam menmbers 2. Theas> Watdad df bige @nstractidk@espiibédhbdRiReBR>) ad shokRLEFRESEd
between the pair of 1.5 opposed plate-like beam nmenbers 2, the pin nenber 8

is inserted ihto thand K fer peareele enerplatelgienilgr membsir|l| and aprir blplatertiieber s
together. The eff I of this, construckion is. siyilar t.0.that. achiev. by
t he construction %’% < >emh%rsscr’|n‘8¥3’ea 58@3? C?nﬁlcs):lln gr?flal fs‘ﬁmelllsoi]es%ooﬁrifo%e 1 gs.

11 and 12 for instthaagped &ifll 4 3Dilroslaterliles pidlar Aeambsrnl aid &nfRBér pia fhokis! loar
menbers 1 as well, so that the pair of pillar nmenbers 1 are interposed
between the pair d&fefemedasibercadd efihe napedfrlatediegbepm anerebers 8getThen. by

nserting the bl n ROl BADRKE e heblled £38 SntcifoiWwblh B paker 2
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



bet ween the pair of opposed plate-like pillar menbers 1 for maintaining the
25 di stance therebetween. The spacer 18 includes, on opposm%yg@i thereof
shaft portions into which the pin nenbers 8 are to be thre

bush 11 which can be | oosely fitted on each of these shaft portions |s
fitted within the pin hole 10. Wth this, the plate-like pillar nenber 1
and the plate-|iReenbernd aadiptheplaferhkehsanpmembepanavdes aoidsdyl y bet ween

b 15 13 oy p0oa b PG B TRl £ B e
avoi ded Further, hyatedike ;ﬁn@gmfehﬂ;ebu&tiﬂlsthbblaﬂehﬂd@ Rafgfpembes R anldahweRarct he
plate-like pillar nmenber 1 and the gﬁat e-1i ke beam nenber 2 and the shaft

portions of the sp)@mn%f thespaesss ymméoqsné%b&eﬁé@ﬁwwyw bg

.eI i mnated w A h a(%%rﬁgafe ltl¥ éﬁro@ﬁ%‘cﬁ)& (%ecuo oftt}% ﬁn@mzeg% fo thtetl])uﬁl?'ﬁh 11.

Preferably, a sho abhsoroer &t erpose ween 't spacer

18 and the plate-like piPdefsrablpilehock Mrmtﬁéﬁﬁibuldme Reathoeéd bB8vechithe
menber 8 and the plate-like beam nenber 2 and al so between the plate-like

pillar nmember 1 aﬁaamewpm the pllaéebbamﬂa@nt@nbezr 1 and detwerncthe hpdafsbe ber s
6a may be bonded to t he: e nber 1.or I|k beam
menber 20 wrththiide aBEbReE s e Blats-Rle TERR TsuRF 24 Aro R Bepepn gt

herei nbefore in <$ratelliiR FNDARLMbEX I and4h&PlatdBkPBLdm Menthedte - Thke LM
menbers 2 and the dynamc axis X1 of the plate-like pillar menber 1 may 15

i ntersect eath ot labgorbees ¢hmay hﬁbmﬁbdﬁethl%ﬁbtmhkw agfmerhkerpl p¥ the pleteber 1
or the beam menberhﬁ([é’) @ be,avgi ded. Incidentally, the spacer 18 nay be
di vided-m dway in IHT"PEEI nal direction for danping a third

plate-like pillar or beammerthgr cohigacthat WBen 1ike0 the>ciusbiditibn dBscBbage of
the construction shown in Fig. 1, as shown in Fig. 14 for example, the

j 0i ni ng menber 6 meyeibbefroit <Ba. theedphamis- a%ig&2 of the pair of platelike beam
members 2 and the dynamic axis X1 of the plate-like pillar member 1 may

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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pillar menber 1 and this joining nenber 6 and the plate-like beam menber 2
may be attached to each other via the pin nenber 8. 25 Al SG, %}9 qjt{sposi ng
the pin nenber 8 within the disposing width of the plate-lim %(P ar
menber 1 as described in <1> above, as shown in Fig. 15 for exanple, it is
al so possible to define a pin hole in the upper end 4 of the plate-like
pillar nmenber 1 so as t &FustheredternafivilyniasshowmiarFis. Wi fonenunple; hedoiging

downwardly fromthe end of .t h | ate-1ik eam,renber. 2.hQy  usi 0 the
i1 enber 8 | nse T B AY RSt th RO et 8y ARG £ AL Ao ke
alternatively, as psil@WedBer | Gndlifiepdh h8AARY Be deffed B thiehd SEITRE pide MY
fixed to and upwardly fromthe upper end 4 of the plate-like pillar nenber

1 and the pin hol dékedpamemegmbien@dso thathheamrilaband bedre members maskke jreeed
menber 2, so that ,th Ll I ar _apnd heam nenbers . Qe joi.ned, 5 together by
‘usi ng the pi né rrenﬁ‘ége‘aé&imfsm% ql?fpd“?%gerpqewsﬁ’g?%?nqggielﬂn&%‘l fart her

construction is shown in Figs. 17 and 18, In thj.s construction, first, the

pl ate-1i ke beam nenber 2 and a pair of plate-like pillar nenbers 1 are
joined to each ot het6s nA il fartbermaonsiructisn tisehddn ¢ iags: UE tandni8s hdwrthisn

Fig. 7. Then, a third plate-lik I ]l ar., menber 1A,is_ disposed al.ong.the
out erI e;:lgetshof f t héoﬁl""&hg?' Brst &qppi?ézf#ﬁﬁmm% zlaltﬁg IOf?F?lFQ Ebﬂl |
normal to the fac i | . ir
plate-like pillar %ﬁueargr‘blg% 15%\% rsie | xjeoc?int 0 thgabé)iﬁ?ero?l g}bego%{ela IMpI ate-| Fl?(ée

pillar menbei@ 1 tcondtouchiohshewhdn RighdoKltsnapahird pdateddke pildar. mdisbenth ig o

t he upper end 4 of, the ird plate-like pillar. er 1A _.a third joining
menber 6C is att a&‘@&?e‘i}j;lﬁnﬁ Qeuigp edges @Jeélfe r?@ﬂfn&g?%tﬁ é’cﬁaerrﬂ}%m Pk s
third joining memgs ¢htetiolEOmil @NEYTEER d A& MbkiBeRCAM TRADS! & a $hndr ©

joined to the respective opposed sides of the third joining nmenber 6C by

using the pin nmenbevs tBe tRid mlateHile: pillae niemberi 1A isfiprdefoethequiit pfagppobel

AR L R TR S R AR R
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



<7> In the foregoing enbodi nents, the plate-like pillar nmenber(s) 1 and 25
the plate-like beam nenber(s) 2 are joined to each ot her ‘M-Ytlﬂa)f:g(%i faces
being oriented al ong the sane direction. Instead, as shown in +ig. 19 for
instance, the plate-like pillar nenber 1 and the plate-like beam nenber 2
may be joined to each other with their faces being oriented in directions
normal to each ot hthicknéss ditection bf thoilattldce lammlember e pi n hol es of the
first 30 joining nenber 6A are fornmed with their axes being oriented nornal
to the 20 7 May 2004 thickness direction of th plate-like pillar nmenber 1.

<8> In the foregoi ngg£ ' . ] ' k@b and
the plate like beam%mm?hggﬂ%%glgg% 0@’%2%?%&&%9%@%%??%@%% ]5
construct i ons haveandehs pltedikiellrdmamepthey 2dira doinal eff flast platesi nAndvihiage t he
aest heti c appearance of the strgctur al construction %gc se of the

transl ucency @f f orcgRirysiions daye heen described appreyding te%g?t?fﬂ@%‘?%tﬂl*ﬁ of
these plate-!ike Rlolihfic ARIFAMATRIORS struchuBRYchSubOEIEdbabuY MR the
transl ucent synthetic resimt material such as polyacrylic resin,

pol ycarbonate 10 refistucepéyCaffdrdud bg the ghpppdites at Howtveengither diktdr hosh g
such synthetic resin materials too,_the above-described effect and those
effects of the joithesegrlateotike pullari amd bepm: membeyedt Zomaydicfarmed of other

her ei nbef ore can i ] s vV, [ %lhfé -0l - L4
structural nenber %535 I sEEﬁgbs’g‘)th%%ﬁymgéh%g%}@r%:}?sop%ac n Sl??}%tﬁ%ﬁ%“ég%? n
mat eri al, the)resubdiandtc. ARty MChpdpHate stiengtloViWithtusthpashivh Bjraetioteshei ng
| ighter than the constructions using steel., while effectively preventing

damage to the stroedigrals teanthe abagdespribeshetiest andethase shfests i thgdewingmed

her ei nbefore, onl ] | at e~ i ke pnildar e e-l4; eam
menber 2 are joi né&ﬂilglb%toﬁgerqf % I?%‘\%lél\lt}gr %égggg%rlf%ggg%@%o CIRIIL’llatﬁ 30#1lcé)ree(€oi ng
<3>, <4> and <5>, efghsllyspeadido| evenifithese phite-like seupluadlombinker(piis (aae) fomndkr 1

and plate-like beammnmenber_ 2 is not particularly limted. A plurality of
either or both of ﬁ%ml%@lt %h%tyeﬁe_sugyatenal, 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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21 7 May 2004 Clains: 1. Ajoining construction for joining plate-like
structural nenbers, in which a plate-like pillar nenber a@%g\égb@%e-l I ke
beam nenber as plate-like structural nenbers are joined to eath other via
a force transmtting nenber wth respective faces of the pillar nenber and
t he beam nen@lainisei ng in a comon pl ane, wherein an end of the plate-like
pillar menbeL and, an .end of the plate- like beam nenber are joined via a

t

pi n nenber abti ngPatOlBNgoLEBSTYCHQENTeL joiginghdherliksy strrgiural, membars, ihenber

and the beam r.are:pi vat abl e | at i ve . h_ot her ;abaut .t he.pin
oer ui c o WAEE S bk R %@gﬁ&%ﬁg&%@d 8i lpls2iRE BRadh HEmRE e pibfhcie

j Of ni NG CONSithilraP MekibdlSdr8q8iried toCbthother YL hCldRed rRbitihel AERbRY
menbers are pivotably Interconnected via th pin nmenber, one of the joining
‘nmenber s bei ngithiregpectivet faceeofl thd pilter mpkatber landethe Bdaha membdrebeiagdnt he

ot her joining nmenber being fixed to the end of the plate- |ike beam nmenber,
and the pin ¢AsABeR nlangli sposed on the outer sides of the plate-like pillar

mb dth I -like b s D I -1 t I mb
J:‘Si n?rng:I!ontst ructV %e%aﬁspﬁ%@ﬁ?@ae%ﬂgmlhﬁﬁeﬁﬁeem i TR Mtfoer | <
I Sposed w : . - <k
monber 4 TRS BrARanpepe: ol R I o M ifbel AR &£ bl i Bline

defined in @eaiber $o Zhairthd pildremeimbet Bed phebearhieémbel by pive b rélativé he

pl ate-1i ke beam nenber are joined in such a manner that the dynamc axis
of the pl at etolgagh othgriabent therpin member withitysmdicomaesplahet he pl ate-1 i ke
beam nmenber are located in a comon plane. 5. The plate-Ilike structural
menbers joining construction as defined in any one of clains 1-4, wherein

ol ator1i ke Bam nekpE Btk il Menfird iifye YoheARARAI G adilied BF

claim 1, wherein a pair of joining members are pivotably interconnected 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
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23 7 May 2004 JO NI NG CONSTRUCTI ON FOR PLATE- LI KE STRUCTURAL NMEMBERS
ABSTRACT OF THE DI SCLOSURE The invention relates to a joinﬁnﬂ ?2@&%ruction
for joining plate-like structural nenbers, in which a pIate-F e pillar
menber and a plate-like 5 beam nenber as plate-like structural nenbers are
joined to each other yi a rce trgnsmtting,reaber. Th ject,of the
invention is to erP’&&ﬁﬁm‘{)@‘@ﬁ’Zﬁe S‘E%@P@?ﬂheﬁ&ﬁ%ﬁiﬁ%%ﬁ%r

pl ate-1i ke structural nmenbers through sinplification of the force

transm ssion rel ati onship between the plate-like pillar nenber and 10 the
pl ate-1i ke beam nenber at the joining portions thereof so as to all ow
econom cal design, as well as conpactness of the joining nenbers and

i nprovenent. of aesthetic appearance. To achieve the object, in the joining
construction, an end of the plate-like pillar nenber and an end of the
plate-like beam nenber are 15 joined via a pin nenber acting as the force
transmtting nmenber so that the pillar nenber and the beam nenber are
pivotabl e relative to each other about the pin nmenber. 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 nenbers
being fixed to the end of the plate-like pillar nmenber and the ot her

j oi ning menber being fixed to the end of the plate-li ke beam nenber, and
the pin nenber is disposed on the outer sides of and between the
plate-1ike pillar nenber and the plate-like beam nenber. 25 30 Figure 1 24
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