SHEAR KEY STRUCTURE Technical Field [0001] The present invention
relates To a shear key structure that is nounted to prevent steel pipes
frombeing rotated relative to each oilier around an axis when the steel

pi pes are connected to each other and can suppress | oosening or separation
caused by an inpact, vibration, or the'like during the construction of

}
these steel pipes. Priority i i se Patent Application No.
2009- 242266, tiled 10Cct ober gi&bggggg(§ﬂgUi§ﬁﬁgﬁt of which is incorporated

herein by reference. Background Art 10002] In the past, steel
pi pes, such as steel pipe piles or colums, have been wi dely 15used in
ci vil endlasbeicaldgeldr buil di ng structures. When t hese steel pipes

are used in civbb ngi neering or building structures, regul ar sized
col ummar bodi ed?P%tleel pi pes) are transported to the she for the

_(:O!’lvegi ence of JAGUChi BRentdARERAMD o sBB KehBtrhétk® @Rds afRnteangptdidhnal |y
joined to each other at the site, so that a body having a predeterm ned

| engt h i sstéedpiped frohmbeieg exitted ednisye ta easlt pibar apuRba arpaden Hy tgshercand

| ower steel pipe j Qi nenbers has heen enpl Qye e of a
Iongitudi%ﬁF&?ﬁféﬁg¥ﬁé§H§%ﬂ5@;Cfﬁﬁﬁ§¥a”qomwnﬁgfﬁg%ﬁ?%ﬁﬁggﬁﬁz, f'or exanpl e,
as shown jipfpabi, Gbr&ion, 6} e 1R IRERS tHeQdnaunettiba D fdliede BluINtipek. at t he | ower end
of the upper steel pipe 101 and the upper end of the_ | ower stegngSpipe 104

by wel di ng in Pty &y sjaimedspelepinges Yatepyppmisation Ne- Y498 102 and
105 are ¢ ted c [ L L 07 at the site,
o) tﬁ%% tﬁggﬁéggfzgﬁ%?@%gg@&gﬁge X%fgggoﬁ%?ﬁggg&%gggg§§*§g%hected
mechanically to each other. Furthernore, in order to prevent these upper
and | ower_steel pipes 101 and 104 From being rotated. relative to each

ot her ar OBHESENEx1E, shear keys (not shown) are generally 30 mounted on a
joint 120 bet Bojihe joint menbers 102 and 105 so as to extend over both
the joint menbers 102 and 105. [00041 For exanple, since steel pipe piles
are construct ednble pastirstael pipehysuph hestéed minerpileget Roldmny; swvabeeywidele dri ver

TeChot | LAY oS RS LR SeHR LI g et hod (press 11 (1) o et hod)
pi pes or t he ] OWBtn BRROSEEL pipes are used in civil engineering or building structures,
regular sized columnar bodies (steel pipes) are transported to the site for the convenience
of production, transport, and the like and are longitudinally joined to each other at the site,
so that a body having a predetermined length is formed. In recent years, a method of
20  connecting upper and lower steel pipes by joint members has been employed as an
example of a longitudinally joining method.
[0003]
In this method, for example, as shown in FIG. 6, joint members 102 and 105 are
mounted at the lower end of the upper steel pipe 101 and the upper end of the lower steel
25  pipe 104 by welding in a factory, respectively. Further, the joint members 102 and 105
are connected to each other by load transmitting keys 107 at the site, so that the upper
and lower steel pipes 101 and 104 are connected mechanically to each other.
Furthermore, in order to prevent these upper and lower steel pipes 101 and 104 from
being rotated relative to each other around an axis, shear keys (not shown) are generally
30  mounted on a joint 120 between the joint members 102 and 105 so as to extend over both
the joint members 102 and 105.
[0004]

For example, since steel pipe piles are constructed by a driving by pile hammer



For this reason, bolts or the like, which are used at the joint where the
upper and | ower steel pipes of the longitudinally joined pile are connected
to each other, are apt to be | oosened. As result; a |oad may not be
sufficiently transmtted to a joint portion. Further, there is a
possibility that shear keys nounted on 4 he peri pheral surface (for exanple,

Fixi ng. ¢ HECLREar DIy P @i GUBEHBE. 5] BOEE TR EDAIEL P I EG Bk or

Pat ent DoGIEMHitide er%h%%?%@il&?ldﬂé@‘ﬁ'bré@i@ﬂ)br A oAbt Bk cdis lbakd QNthe steel
preventing, nmechani smthat prevents connected joints from being rotated

rel ative pipeeacthe ptiftenembguand an axi s. Further, for exanple,

Pat ent Docunent_2 di scl oses.neans .f.or preventi he screws that ar
provided at a j%‘ffﬁglsé?asangtto S[Or ﬂ?eplékef POiREs Hifral% BT _W%ff?othg]uppe‘? afid
Fit them g, skorpigsMhElonPRLERILDOGIARIE a8 Elinselios eSehwamhele whaoe an

engagi ng protrusion is forned to suppress the Ioosening of screws caused by
vi br at i onbe Mos@eder Asfonltex lapneay R4 be sulipsatidiapsmitglde pogesPAtioRchni que

t hat nmounts .an 20el.astic..body. on, a le scr h crew with
t he elast#@ﬂﬁﬁ mﬁés%pP%HEQWFR%SBV%@%X??%ﬁnﬁékﬁgﬂ?H%ﬁ%ﬁ%?g urt g?, f or
exanpl e, addle, (RN {urRgEsdferepbittpedtimik sefaratddpanebeltSaneos fixidy st y
Co., Ltd.) with a toothed washer and a disc spring disclosed in Non-patent

25Docunengheat keystape jogpeelock Nut™ ("hard lock™ is a registered tradenmark of
Japanﬁfe Har d Lﬂﬁbs'ndustry Co., Ltd.) that is |ocked by nmaking a wedge
provi ded on the"u er surface of a nut disclosed in Non-patent Docunent 2
bite into a nal & @atresw; foansarhple, Pdtée 2vcenput 1 tisciosesct ¢adahnardwdgs t he

| ooseni ng. prevention. menber .30 Re] at.ed Art Docunent Pat.en cynents [ 0008
Pat ent DoBGHEHIE & ToidjpREceniine Hagn |g1aqtvaegﬁﬁpp%eﬂq%dﬂ{ntiq:%@?be%| i E:at i o]n

No. 2000- 31384 flative to each other around an axis.

Further, for example, Patent Document 2 discloses means for preventing the
15  screws that are provided at a joint of a steel pipe from being loosened.
[0006]
Furthermore, for example, Patent Document 3 discloses a washer where an
engaging protrusion is formed to suppress the loosening of screws caused by vibration.
Moreover, for example, Patent Document 4 discloses a technique that mounts an
20 elastic body on a male screw and uses the male screw with the elastic body as a loosening
prevention member.
[0007]
Further, for example, a nut (SOLN) (registered trademark of Japanese Sanco
Industry Co., Ltd.) with a toothed washer and a disc spring disclosed in Non-patent
25  Document 1; a “Hard Lock Nut” (“hard lock” is a registered trademark of Japanese Hard
Lock Industry Co., Ltd.) that is locked by making a wedge provided on the upper surface
of a nut disclosed in Non-patent Document 2 bite into a male screw; and the like are put

to practical use as the loosening prevention member.

30 Related Art Document
Patent Documents

[0008]

Patent Document 1  Japanese Unexamined Patent Application, First Publication



Pat ent Docunent 2 Japanese Unexam ned Patent Application First Publication
No. 2005-48583 Pat ent Docunent 3 | apanesebt exam ned Pat ent
Application, First Publication No.54827 Patent Docunent 4 Japanese Patent
Publ i cati on No. 3041682 Non- patent Docugents [ 0009] Non- pat ent
Docunment | litttp://ww. surico.cnjp/streeticatal og. htm 4 10Non- pat ent

Docunent h X %ﬁ%Lhardlock.co.jp/enifil/index.php Di scl osure of the
Invention%ﬁr%gﬁééé) be Sol ved by the Invention [0010] 15Howevtz

predeterm ned chgaitans@medt ® Jepelicad UelDiifROPALniaA pRIEBES, Mk sCRISicaesAt i on
of dinensional errors at the tinme of manufacture or nounting. Accordingly,

when a | aNge2QGwpaEX83f orce is applied as in the driving construction, shear

keys thensel vesyvihrate. For tihis reason, i chani-smd n . rel ated
arL: the vi br at PR EEnEh cdrbdokERR Py aL bR RIRRL AT KR bR o
t hat f3 xesotHe-538ear key. As a result, it is not easy to sufficiently

prevent the nut or the like frombeing | cosened. Further, if a bolt or the
like is tightentdentDasugent ¢ o Jpgese FeriiubgeationdNe 0416 not easi |y

| oosened, ere | lemin that a load is directly applied to the bolt
and the b§?F%F§“%%Pa¥§&ﬁg broken. [0011] An object of the invention

is to provide aJ®bepr key structure that can suppress | oosening or
separation even though pile ha r driving, vibratory drjiving, and the like
are applied duPNH’@'Pf‘WEUSBﬁ%?r{‘ig{T? I&FP:{SW-%@FO-W greefeadefgRliSol vi ng t he

Probl gms 30[ 001} patend Dol 2t On@EMvaNEN A8 0B HILN/NBRdet pi§y | NVention

proposes the follow ng. According to a first aspect of the invention, there

is provided a shear key structure that prevents steel pipes from being

rot at ed rBlah%ve tgh ch other around an axis when the plurality of steel
ar eDESHsEeA 4

pi pes Ve %hgi t udi nal direction of the steel pipes. The

shear keypgihlaned R Jonedduiase aneatiey, a key main, body, a nut, and an
el astic body. The screwis fixed to a joint nmenber connecting the

respective steel09pPbes. The key main body includes a recessed portion, a

thr Oup_-)h- hol e i nﬁgw@@&%}e&élgmﬁﬁéfweéﬁnces are generally formed at a member in

consideration of dimensional errors at the time of manufacture or mounting,
Accordingly, when a large impact force is applied as in the driving construction, shear
keys themselves vibrate.
For this reason, in the mechanism in the related art, the vibration of the shear
20  key is transmitted to a nut or the like that fixes the shear key. As a result, it is not easy
to sufficiently prevent the nut or the like from being loosened. Further, if a bolt or the
like is tightened in order to make the nut or the like be not easily loosened, there is a
problem in that a load is directly applied to the bolt and the bolt is apt to be broken.
[0011]
25 An object of the invention is to provide a shear key structure that can suppress
loosening or separation even though pile hammer driving, vibratory driving, and the like

are applied during the construction of steel pipes.

Means for Solving the Problems
30 [0012]
In order to achieve the objectives, the invention proposes the following.
According to a first aspect of the invention, there is provided a shear key

structure that prevents steel pipes from being rotated relative to each other around an axis



5 inserted being formed at a bottom portion of the recessed portion. The
nut is screwed to the screw and is disposed in the recessed portion. The

el astic body is provided in a gap between the outer periphery of the nut
and a side wall of the recessed portion. According to the shear key
structure, since the periphery of the fut is elastically supported by the

elastic body, . it is.possihle to absorb the oscillatjon aof a.shear, K key and
to 105upp‘?’1%%'slh? Hlélrﬁalf?&? ?tSf‘t')J %Pe%%%c%??te%é)‘bi ngitudinal glr%@%f’&ﬁ’r‘?&%i% aysecond

aspect of,the W@Héame,r stribtlRen GHERT KRNy, Stkel Ghdth %O%E%%Qiaﬂg ahQldshe first
aspect, the nut may 1nclude a toothed. washer. According to the shear key

st ruct ur eqodgi n€he sdew mufixaing.a jphe nelndst cenvotyg therrespebii vegitied] pipeeshThé t h
each other by .nmeans. of the toothed washer, it is.possi.ble to prevent the
nut from 35!‘%25%8@%’[“@ deg E‘Jéef&j‘segportlon’aig%glhpﬂlﬁ 1&8 Vgh@h_ﬁﬁﬁ&c Bct of the

i nventsi oNysdrRd hRRIoIHERLA HbRbIHSIHEE 0 PEE R doptidhe THe i i PRR&Edd toaN
outer portion of tghe nut, which corresponds to an opening of the 20recessed
portion, thaycrbe apdvedisgbswd iththameawbwmdtpiottian. d THevalasgic dbdsts mpyifednde g# out er
portion qf . the elastic lid is.covered w.th a.lid body. The.lid body may

i ncl ude %@ﬁ‘ﬁ?eg‘[tﬁ%ﬂmﬁ? %V&?tefyo?ftﬁﬁf’?t arr%aa}s’l%ef ‘é’%ﬂ# g]etrﬁ%e\éf'eldop%%%ﬂl/ from bei ng
separ at ed fromAdherdiReRsseehqekty fuctheCone e ptOpidie osheait kelastically
Sulletilit, since the outer portion of the nut is covered with the elastic

l'id havi rigpeetiestbycihe plastiheods; Briapossibloto abrerbribe osqllatipa ofyishpardicy st ion i s
absor;hed. Lt 1.on [ he I'id body includes the

separllgti gﬁbﬁeﬁﬁgétgpﬁonuﬁﬁ@?%ﬁ' is possible to prevent the nut from com ng
of f. [0015] Acdodomilng to a fourth aspect of the invention, in the shear key

structure 30accordipg to the third aspect, the.separation-prevention unit.
may he a stop rArCr?Qrc{}%P‘i%ecPF‘i f‘sé’a"tt‘gt e v BvE: frbﬁ‘ﬁé e%r]i‘ei’ﬁgu@}”ife wal | of

the recesgedqRR b tfirst aspect, the et MadliRQudLa tREhARGRKeKEY Structure, since
the stop ring i's -f.tted to the groove fornmed on the side wall of the

recessed porti dhgeotdieg tootbs elmiangepftrudiere sinte the ngugpphtbs skastic ety mprs
S eparlét i Qcpgh%];' ntler%ﬁ \AI;}H’lt e'acL ofher %9 Fadafis SEME %cﬁﬁercf \izvgsﬂleir,sit R rp%é’s%% %j prevent the
nut from being rotated.
[0014]
According to a third aspect of the invention, in the shear key structure according
to the first aspect, an outer portion of the nut, which corresponds to an opening of the
20  recessed portion, may be covered with an elastic lid having elasticity and an outer portion
of the elastic lid is covered with a lid body. The lid body may include
separation-prevention unit that prevents the lid body from being separated from the
recessed portion.
According to the shear key structure, since the outer portion of the nut is covered
25  with the elastic lid having elasticity, the vibration of the nut in the axial direction is
absorbed. In addition, since the lid body includes the separation-prevention unit, it is
possible to prevent the nut from coming off.
[0015]
According to a fourth aspect of the invention, in the shear key structure
30  according to the third aspect, the separation-prevention unit may be a stop ring that is
fitted to a groove formed on the side wall of the recessed portion.
According to the shear key structure, since the stop ring is fitted to the groove

formed on the side wall of the recessed portion, the loosening of the nut is suppressed



[ 00151 According to a fifth aspect of the invention; in the shear
key structure according to the first aspect, a hollow portion may be forned
in the elastic body. 5According to the shear key structure, since the
hol |l ow portion is formed in the elastic body, the elastic body can he

| ocally defornmed by resistance at the tme of mounting. As a result, it is

possi ble t unt the elastic bo wth spal | force.. [0017] According to
a sixth aasrgletg‘?) SERE O?Werhl{tff%)ﬁ? g?ér{e?eﬁ%edg%oéé?n Ryt r?elﬁl'cture according 10to
any one of the fyprgt to filth aspects, the.. side wall of the recessed
portion may be an inclined surface of which an opening edge is forned
toward the out shewrdihg the fifibtasionst pbiheiivyentiandnaie sheet kevedrugbye pesarding
correspondi to the inclined surfac e r he el astic body.
Accor di ngtottggpﬁga@?ga?hﬁ S’/Wéjtopﬂ%ltﬁ?\é,ge ?(F‘ir}eélegé%%h%cet@%&% \%\’g in the el astic body
and 15f he side meddrding t¢ edused khenuithe, shasthehollofborSorMBypingd inAse a
result, it is possible to nount the elastic body with a small force.

Advant agedagiciiofiachs clostiq brivrandn lpodiysieioroisd dyrenivignaest thidisnehr key
structur em%m%rggg AERLO itsggfs?gggé h@t}gﬂg <PRSOLAS, #in L MRAR!pLY ce or the

like that Ts applie I'Vi ng or the like.
Accordingly, th@olposening of a nut is suppressed, so that it is possible

to prevent a. shear key from being separated.. Brie scription of Draw ngs
[ 00161 RRGEPAlG § SRS I BV EHOARHG kP SRUHIPoGrag: nt
menbeys of;, & oP {RE%HsAB s heB IRV MR cQbed PRtibANRRIH.R, and

g%% et
shows a state where the joint nmoers are not yet connected to each other.
30FI G | Bclisedssuplars peehickenvipeningedgdie fpwiatt towerbtbe sutsalecdbfshobwtom st at e

where the |aint nbers are connected to each. ot.hey. FIG 2A is a partial
sect i onal p&}%g{;\,q Iaﬂé?ql%?ﬁﬁnﬁ’npqufﬂﬁﬁd@gf%ratﬁeclélﬁhléec({ﬁuﬁéc%&?xggtf?%edpagrti ons
of the | ojhatel¥BEBSLS, and shows a state where the joint menbers are
According to the shear key structure, the contact between the elastic body and
15  the side wall is reduced when the elastic body is mounted. As a result, it is possible to

mount the elastic body with a small force.

Advantageous Effects of Invention
[0018]
20 According to the shear key structure of the invention, an elastic body absorbs an
impact force or the like that is applied to a steel pipe by a driving method or the like.
Accordingly, the loosening of a nut is suppressed, so that it is possible to prevent a shear

key from being separated.

25  Brief Description of Drawings

[0019]

FIG. 1A is a perspective view showing an example of joint members of steel
pipes according to an embodiment of the invention, and shows a state where the joint
members are not yet connected to each other.

30 FIG. 1B is a perspective view of the joint members, and shows a state where the
joint members are connected to each other.

FIG. 2A is a partial sectional view illustrating a procedure for connecting

connection portions of the joint members, and shows a state where the joint members are



6 not yet connected to each other. FIG 2B is a partial sectional

view illustrating the continuation of the procedure for connecting the
connection portions, and shows a state where the joint nmenbers are
connected to each that FIG 2Cis a partial sectional view

illustrating the continuation of the pr%cedure for connecting the
connection portions,  and Islh Ws a state where the joint nenbers are
connect ed ¥ FeLSRIRCHE kY cach other FIG 3Ais aviewillustrating a first

process of a priggeedyne, [akiaMRenbhdI9iRy TNeRLEE e ShitkiaHbE oAHE YrélicBtet O
first enbodi ment of the invention. 10FIG 3B71s a viewillustrating a

second prfocesseofing the conoméidupertions, amdushowa g stabeewbére dine joayt nedmbers ance
according to th firﬁt enbodi nment . FIG3Cis aviewillustrating a
“third proe8ededic 98 M bcedure for mounting the shear key structure

according to thad best a pARANIIBHal view illustrating the chhtfaudRoh 8f e \pr&Wdure
illustrating a fourth process of the procedure for nmounting the 15shear key

st r uct ur efoaceworediingthesonwetipi pettionntradistrews a state where tig jgint J@mbergagi ew
illustrati E]g % %ifth RROcess of the procedure for nounting the shear key
st ruct ur eCREEHFUINGP 8 e first embodiment. FIG 3Eis a view

illustrating a SiGKtA iPs ORsSlubiRRLHRE MGt Sloadss bf @fprédeuRrfocedufitng Osheapunt i ng
t he shear key structure according to the first enbodinent. 20FIG 4 is a
vi ew shovkeygliuersedsermns t© £brsf pgapdnicshoiohe H$REaR- key structure accordi ng

to a g cond en’([:)@g% RBRL o 9{6\’\1 1@%;&%}{%%{ .J,er &il(d eg)/rocess of t1fe &océuiesf ?n&ﬂu‘ﬁ%éﬁfé"“ ng

the schematic iguration o ea structure accoré)lngto thir
enbodi mengheaf kdyhseructivemicoating to the first embodimdat.G 6 i s a perspective view

showi ng a state where steel pipes in the rel at art 25are connected to
each ot her. Desd{ g?il%ﬁvt?fw ‘@ﬁ‘ﬁtgﬁ}%‘lhg, PFY62 tﬂei’chg U S JUP RS tg? t he

I nventi ongj,| ieﬂ%u@ﬁ?&ﬁdcgﬁgngﬁ QWi hoafgaence to 30FIGS. | A to 317,
[ 00211 FIGS. 1A and 113 show an exanple of a joint nenber that
| ongi t udi nal | y ¥16i BB isipperw Bhdtritowger fosttbgirogsspelsthe aratedwre fpemspengithe vi ews
of t hleb' J Osihrégr 1%"5%%&1195 ac\’gg)ir(ﬁrrl]g & the first embodiment.
FIG. 3E is a view illustrating a fifth process of the procedure for mounting the
shear key structure according to the first embodiment.
FIG. 3F is a view illustrating a sixth process (mounting state) of the procedure
for mounting the shear key structure according to the first embodiment.
20 FIG. 4 is a view showing the schematic configuration of a shear key structure
according to a second embodiment of the invention.
FIG. 5 is a view showing the schematic configuration of a shear key structure
according to a third embodiment of the invention.

FIG. 6 is a perspective view showing a state where steel pipes in the related art

25 are connected to each other.

Description of Embodiments
[0020]
A first embodiment of the invention will be described below with reference to
30 FIGS. 1Ato 3F.
[0021]
FIGS. 1A and 1B show an example of a joint member that longitudinally joins

upper and lower steel pipes, and are perspective views of the joint member of which a



7 part of the entire periphery is cut. As shown in FIGIA a female
box joint nenber 2 is welded at a welded portion 3 in a factory and nount ed

to the lower end of an upper steel pipe I, Rudher, nmale phi joint nmenber 5
is welded at a wel ded portion Gna factory and nmounted to the 5upper end
of the | ower steel pipe 4. [0022] 7 Are-like load transmitti ng keys 7,

which are a riatel di vided over the entire circunference, are nounted
on the bd%?‘ﬁpcg{tﬁ‘%)e%ﬁﬁ PISTY 38{00) 5ad transmitting keys 7 are fitted into key

grooves 11 fornedi@qntileIQUt £ LARES BRBMY nRimBehe ipivilde@ians weRIEREer 5, so
that the box joint nenber 2 and the pin joint nmenber 5 are connected to

each ot herortiyn 3 frea Festdy endnswinteditaghedeysr end omompengies) pirehe UppEEr and

| ower steel, pipes | and 4 .are chani cal ly conpected.to C i.n the
| ongi t udi’h&F P&ﬁ“&%ﬁ?“dﬂbeﬁ 1§ iahar‘—‘ie&%ﬂ%f’”f%gﬁia%ﬁte"r F‘ﬁ‘?fn}é%lﬁ'{egr?r‘ét Ser 5
formed i rhp?jep‘yﬂd' dydhé GRlershapgipk acl udes a fitting portion 13 which is
continuously extended froma cylindrical portion 12. The cylindri cal

Iporti on 12I has [8Ub8t antial |y the sane dianmeter as the outer diameter of the
ower steel pip nd, the f..11in (£ . hATR Il er than
the dianeter ofﬁrtcﬁg(_e 014 tﬁ%ﬁsfnégpgpl){ce)?? ?’g‘xﬁﬁlfg.grek% P g‘ﬁ%‘é‘gﬁlﬂg retgg)gseggl%porti on 14
i nto whi chtidcien@aBicnde, 28pmotinitedion ghaderxt joon n2inted 2t he box joi nt menber 2 is

inserted is formed at the base end portion of the outer. perjphery of the
f;tti ngf por t i ont iedoadnansHy By Y é’ferf&féﬁdﬁﬁtopl@rytgre?lvefé?i %“?e(ﬁfr‘ﬁbtge St he tip
of t [ Ik | -1 i j 1€ | ddit.t on, the
key g r%oovlseetsrfp %%y![% g %ﬁ@ H&g hgl\éﬁgjgﬁjﬂfs P ﬁ% rﬂ’l ﬁ@n%ﬁ%g{l/gﬁ@é?g%gdftﬁ ?lggbltgt e fornmed
on the ouhembpes ipkenyecaid tbact dthei kygthp dvadi temstdtiog eyt he Aenordiagly, the

circunference. 25[0024] The box | oint b 2 is forned in the shape of a
cyl i nder 'th¥st a‘!ﬁé@ §{|Bt§%1é’ﬁ19‘?5a]| W%Wg QoY 18%[ye?°n(5‘?§ﬁ&°e‘?a°a§ﬂleﬁg” Gt er

di amet er 19f .t \REndRREE cH R&hoRhREFIG..1BThe inner periphery of the box joint
menber 2 fo%ms a portion to which the fitting portion 13 of the pin joint

member 5 is fit[0@el] and the engaging protruding portion 21 is 30fitted to
L, 1920119 1 CBEea8S, ROGLARE 48, PLyAE,Ph Sl BhePREREE AR
engagi ng pr @hicHdi Bhtpasdlpextdfdedifréha cplifidiiei portisarter The ciisndrivaited on t he
Nt perll)origgrrl ¥2 ﬁ;s guggtantially the same diameter as the outer diameter of the lower steel
pipe 4, and the fitting portion 13 has a diameter smaller than the diameter of the
cylindrical portion 12.  An engaging recessed portion 14 into which an engaging
20  protruding portion 21 of the box joint member 2 is inserted is formed at the base end
portion of the outer periphery of the fitting portion 13.  An engaging protruding portion
16 is formed at the tip of the fitting portion 13 over the entire circumference. In
addition, the key grooves 11 to which the load transmitting keys 7 are fitted are formed
on the outer periphery of the fitting portion 13 over the entire circumference.
25 [0024]
The box joint member 2 is formed in the shape of a cylinder that has
substantially the same outer diameter as the outer diameter of the upper steel pipe 1.
The inner periphery of the box joint member 2 forms a portion to which the fitting
portion 13 of the pin joint member 5 is fitted, and the engaging protruding portion 21 is
30 fitted to the engaging recessed portion 14 of the pin joint member 5.
[0025]

Further, an engaging recessed portion 22, which is engaged with the engaging

protruding portion 16 of the pin joint member 5, is formed on the inner periphery of the



base end portion of the box joint nenber 2 over the entire circunference.
Furthernore, screw holes 23 are fornmed on the outer periphery at
appropriate intervals so as to correspond to the nounting positions of the
| oad transmtting keys 7. The screw hol es 23 pass through the box joint
menber 2 fromthe outside to the insi degthereof 10026] As shown in
FI G 1B, dents 20a,. whi.ch .ext.en r_bhot t he
pin joi nt&f‘?&% Po%loné)ff ghefboorxrfgﬁlgglenb 59 Sk tthﬁleﬂﬁalcl1 Cillmg rerbcgm ?fu(r)tﬁ% ©
appropri aj@ew RbRE ¥@lafe @Rnad bRt odd pafigRert/R€a S}%%pﬂuﬁb MtervBRRE RS B and the pin
joint nmenber 5 are connected to each other. keys, which prevent the

box j oi ntcmmrd@thmmovh@gw%ltlm@ifﬁte lﬁ@hﬁ@lﬁsngttmgd?ﬁyb& nghe sravéglase/ ati ve
to each o ar e unt ed Qa, nd 2R
i |lustrat %?Basﬁéqrﬂg%}l b%r’u?f@ elgtj% otée 108}5%%%?1%190 L&g’ﬂ%&é} he pin joint

menbers 5. As shpopsi n FI G 2A, 10| ni Nng screws 8 and the Ioad transmtting
keys 7 are 15 nounted on the box joint nmember 2. For ex a. stud bolt

with a hexagonafs plsiven ind'1(is b8, %ﬂ&%@ }Vblqh@fgené@ﬂémb@h ﬂaﬁmlepmﬁgﬁjneﬁmh fig
8
merber shaiin RRPRR A ok S8R PEE B, BE pbshulls haFpBBak i 01 o1

of the botdrealnbn agsiRe20 Q/helst}felbm&(jomﬁnﬁﬁlbbhﬁ a&dlg&@mg)mmeﬁbacs portion 14

of the pin joint nmenber Sand the engaging protr ortion_ 16 of the pin
j oi nt nen%megeqlgo $4CE O8It oshq%ék@ﬁgy&%@r?‘ée@é% Xp}&nf PsRbsn2 grd thyetib ox

j oi nt l(fﬂa r;%erﬁ‘bcer%t}?&ﬁ bkt MtafeliZelal Oc I@Lh bR RRXmo@hRE iMBRRRAts208Nd t he

pin joint ne are posi t| oned i n the longitudinal direction and tips of
the | oad transni0027lng keys 7 are disposed at the inlets of the key gyooves

11 of the pin jai 2..[002 After. that f. the

j oi ni ng screws ]gk%ts W%@dﬁhﬁtr%{g ﬁé?e%(fd%qcrogﬁ?‘ft%t %b%’f‘rk?\%ql Clﬁ %tozc by a
hex wrencihe9id fodmrhdigbput si de of the screw hole 23 shown in FIGS. | A and
113, so that each of the load transmtting keys 7 is noved forward al ong

the axis of theAjdharimig ey 20 Binngis@nvep end Hie lved rapsouitegkeys Wash t he
t hi ck f t 3 | h
| CKJEESS untﬁ@%n tl?eglg({;( e}%&& i S 5' ngmkgérrélé %é%?ct lﬁ&l?}ﬂlﬂ h%;( afltllﬁ@lst e

dept h"of smttl ng key 7
is di sposeﬂ:d&@t}&goir@n@dr@md mcbtlhe hahingtsbews@xarg ecreWedm’emd)erouﬁtedm@lt}tehe pi n
joint menber 5. In_this way ox10|nt eir 2 and the pin joint
menber 5 W%W@%ﬁgétoégletbﬂ’xéa@ﬁ Hgggib After the joining
screws 8 are SCI‘;) the depth of each oithe joining screws 8 fromthe

0X 10|

out si de of the nt menber 2 is measured by a depth gauge or the like
and Further, the engaging protruding portion 21 of the box joint member 2 is fitted to

20  the engaging recessed portion 14 of the pin joint member 5 and the engaging protruding
portion 16 of the pin joint member 5 is fitted to the engaging recessed portion 22 of the
box joint member 2 as shown in FIG. 2B, so that the box joint member 2 and the pin joint
member 5 are positioned in the longitudinal direction and tips of the load transmitting
keys 7 are disposed at the inlets of the key grooves 11 of the pin joint member 5.

25 [0029]

After that, each of the joining screws 8 is rotated in a normal direction as shown
in FIG. 2C by a hex wrench 9 from the outside of the screw hole 23 shown in FIGS. 1A
and 1B, so that each of the load transmitting keys 7 is moved forward along the axis of
the joining screw 8 and enters the key groove 11.  When the thickness of the load

30 transmitting key 7 is set to be larger than the depth of the key groove 11 as shown in FIG.
2C, the load transmitting key 7 is disposed so as to extend over both the box joint
member 2 and the pin joint member 5. In this way, the box joint member 2 and the pin

joint member 5 are connected to each other.



it is confirmed that the load transmtting keys 7 are reliably fitted to
the key grooves IL [0031] in addition, a shear key structure 10
according to this enbodinment is provided in each of the dents 20a that are
formed on the joint 20 between the box joint nenber 2 and the pin joint
menber 5. In the shear key structure 107 a screw 30 is previously |ocked to
each of the 1ogﬁpg formed at the pin joint nenber 5 so that a tip portion
of the screw 3 mned of, for exanple, a stud bolt with a hexagonal hole
protrudes into Ahe tHeinidB3ecred@ e k&¥wb@ithe Bl oBdacha ik jodbng eirews Be |i ke
to be described bel ow are nounted at the tip portion of the screw 30.

[0032] 15fr@nribeotthide 9hdwrbokdging mepreu? é measuseddnor fersl spyegecrdhe bfe e dent s

20 . both the.b | Oi 2 1N 9
202,50 25,0 R ERBY G DB Ry bRE TR sl B TRMIE R0 Rl LT

the pisn joint neobgr 5, that is, the upper and | ower steel pipes 1 and 4,
whi ch ate connected to each other, frombeing rotated relative to each
ot her around anna@gdiigionppplpesisgy structure 10 ppeordiggap fhis embedimeahisprowgssd in

structur eeat%g oﬁﬁw&ofqu%%?gﬂaé%rg foﬁ%%gﬂg%‘%'togﬁ 2& D den e g&ﬁ?ﬂt%&nlg@ howgwi th

ref erence are views I1lustrating a
mount i ng the paeidittenddibeir St to sixth processes). A plan view of the shear key

structure 10 when seen fromthe tip of the.screw 30 i hown . 0 he | eft
side in each oflnﬁh@ea’i#?&%“@@lf?19*&15"53‘?5Bgé%P@lé‘@P?]%%‘a‘eait%ﬁﬁc}Wﬁit % passes

through a&n%ni%)ﬁngci at € pRGLEWNRAIRRE sbIhATLIPLRNEH of BekBRweRMIRkd 8Kifsr Of
the joint nmenber 5, 1s shown on the right side in each of FIGS. 3A'to 3K

[ 0034] Asexshphm aismdFpaBSwitB A hevagdial hdie plogydasinte thedygn3A04;, snd okeseaiaion t he
shape of a | at e t hat .has..a substantially rectangular shape i.n plkan view
and a pr elboég’gﬁnﬁﬁgﬂﬁ{’ﬁflgaﬁg .tO%e desmbegﬂfﬁloﬁve?r,e néo@geéigastgéedtu&%n%ﬁf%f,

whi ch hasggewgpcul ar shape in plan view, is fornmed at the key main body 31,
and a through-hole 34 is formed at the center of a bottomface 10 (bottom
portion) 33 of [0A&2krecessed portion 32. Furthermore, as shown in

no. , the scr 30 i8] | -t - ti
port iglgn of the gl\élv?ee@lvelﬁﬁeéf) ?%? %%‘géggﬂeiqtrgﬁ (S)b{}ﬁé&epégggéhe%g Fi %?%%6%%5 ggﬁ(goliag]
A base engktgardiepbothfthé bex pimtenerdberi2sarsiahe piad oint trenitiee 5ptha sheir ey menber 5

as descri bed above. The shear key structure 10 i.s. disposed so.that the tip
portion ofrucHiEe 4@ pEyend t%‘%@%@lqtﬁ?%%@ﬁ%t% RHPBUGHL RS elfag’ tg?fds°tt @ key main
body 31 eaéslp%pg%d RVRE sROpdNEattPPEIhiBNGre! @WREtd LloMacNBIFRE FRnZb@RY S5 as

shown in
rotated relative to each other around an axis.

20 [0033]

The details of the shear key structure 10 according to a first embodiment will be
described below with reference to FIGS. 3A to 3F.  FIGS. 3A to 3F are views
illustrating a mounting procedure (first to sixth processes). A plan view of the shear key
structure 10 when seen from the tip of the screw 30 is shown on the left side in each of

25  FIGS. 3Ato 3F, and a cross-sectional view, which passes through an axis of the screw 30
and is orthogonal to the central axis of the joint member 5, is shown on the right side in
each of FIGS. 3A to 3F.

[0034]

As shown in FIGS. 3 A to 3F, the key main body 31 is formed in the shape of a

30  plate that has a substantially rectangular shape in plan view and a predetermined
thickness.

Further, a recessed portion 32, which has a circular shape in plan view, is formed

at the key main body 31, and a through-hole 34 is formed at the center of a bottom face



[ 0036] 10Moreover, the recessed portion 32 is fornmed at a position closer
to the pin joint nenber 5 than the mddle of the key main body 31 in a
vertical direction so that the screw 30 is inserted into the through-hole
34 while the key main body 31 extends oqver the joint nmenbers 2 and S.
Meanwhi | e, as long as the screw 30 can!Be inserted into the through-hole 34

whil e the key main y 31 extends aver_the joint nenbers 2 and 5, the
15posi ti o(;lP_OHgthﬁ’étl 11333505&%6 rﬁS‘_FS[S?‘gPl(_’ranéa' the key nmain body 31 in the
vertical directiQmhefBYrebs Mobintih @G YA 588 scrbRBBLs inserted intol1he tRbhigBAoleS
screwed to the tip portion of the screw 30"As shown in. FIG 313, the planar

shape of ihendtbedpyediporiithoscre® 30fprothelek ayto ted cerselyp@tiond2sl i ghtly | arger
t han 20t he pl anﬁab hape of the nut 35, and the depth of the recessed
portion 32 is s Iy larger than the thickness of the nut 35 in the

di rects on of a x@hatdn@hodkdrSofahe kd8wnEtis 3&ewed into the pin RAsEmERAPePsd | on of
the nut 35 includes a toothed washer. Further, when a nut, which includes

both a t odashdebdmbobier Blrdshgaidieycstapitin §0 wadibrmsed sk dat e tabwviéomelibe oned

" SCAN' ' d trad K). ff of '
ety om bR E S LB ok SR e R LS gl Y RO AE Sall
until t hethwagparan@fiiowigoitinedbeeORiEd 5 Bt ShosanhadG. 2t h the bottom face 33

of the recessed Eorti on 32. Accordingly, the nut 35 is disposed at the
posi ti on shown [OA3® G 313. [0038] Next, a solid belt-like elastic body $8,

whi ch 4 s nmade t j: i in a
col unhlndar shape%{/ﬁogé&b’fgﬂbg%djg%sgﬁf@ dé%?%wgﬁ%@%l%é&ggnmﬁg%r :'tiosgllte%lie (ﬂlltl 36 of
t he r ecesseabpof thanmhe3idihdof the keytain petyi JPhierayveoficdl deestion B85hadhas t o be

wound ar ound e nut 35. ho lla . 3C_ .th ap 37 s filled wth the
el astic by %g.‘s W&?@d{‘ﬁ?&ﬁ?:ﬁnﬂﬁgﬁﬁgﬁ 3%&6&%’@? g? c@ainsboéiﬁf&lieé‘gen&ﬁf)?’?fg

const r uct i,0fsinf ABMHELBLAME. OdEddviitel Qﬂoﬁ% hyaencihes ke BiinterRaditodfe and
the nut 35 s absorbed and the totation of the nut 35 is prevented by a

L ri cti onathrdughdwle brwhils thydrearmatie dode B Wweiendheves ithiej ovd mengBrah and hetheri t 35
y t elastic 38. Farther,, t th f t Ut S I
"t o e i & U st BviShp s PRI TEhetE et PEnibettupht pe

nut. 5[ 00894rbitrarily set. After that, the outer portion of the nut 35, which

corresponds to the opening of the recessed portion 32, is covered with an
elastic lid 39 OR3f]l i s nade of rubber or the like

The nut 35 is screwed to the tip portion of the screw 30.  As shown in FIG. 3B,

the planar shape of the recessed portion 32 of the key main body 31 is slightly larger than
20  the planar shape of the nut 35, and the depth of the recessed portion 32 is slightly larger
than the thickness of the nut 35 in the direction of a rotation axis of the nut 35.

A base end portion of the nut 35 includes a toothed washer. Further, when a
nut, which includes both a toothed washer and a disc spring washer like the
above-mentioned “SOLN” (registered trademark), is used, an effect of preventing the nut

25  from being loosened is improved. The nut 35 is screwed to the screw 30 until the
washer of the nut 35 comes into contact with the bottom face 33 of the recessed portion
32. Accordingly, the nut 35 is disposed at the position shown in FIG. 3B.
[0038]
Next, a solid belt-like elastic body 38, which is made of an elastic material such
30  asrubber and is formed in a columnar shape, is provided in a gap 37 (FIG. 3B) between a
side wall 36 of the recessed portion 32 and the outer periphery of the nut 35 so as to be
wound around the nut 35. As shown FIG. 3C, the gap 37 is filled with the elastic body

38. Accordingly, when an impact force is applied during construction, the relative



and has elasticity, as showmn in Fla 3D, and the outer portion of the
elastic lid 39 is covered with a lid body 40 as shown in Ha 3E, Further, a
C-shaped stop ring 41, 10 which is fixed to the side wall 36 of the
recessed portion 32 as showmn in FIG 3F, is fitted on the outside of the
lid body 40 as separation-prevention uﬂi'lt for the |id body 40. As shown in

FI G 3F, the.stop,Bin 1is fitte a.qroo 42 that .is . f.or . on .t he

si de wal IOsggfaﬁﬂgg})e{%egn@beelﬁeiyr{ﬂali(}fboa%g?rag%glsesneug%gésr ?I?SBﬁbegfld cecrgraglloﬂé)lfy, t he
stop ringthdhut $5 [sgiréRlad Byl xektioss fhRathd: heesepasBbdt@Berdthe kit vedloF6 dridng
fromthe recessed portion 32 is prevented. [0040] Meanwhi | e, the

el asti c |thd ngo3hhs theledastic bipdy 38.n Fureheaxhatoothiederdshenoighe nwel rutes 350

Accordin , ile,t dj nensi | error of e position of the stop ring
41 to begﬁlhlxte{a\éﬁc t’%dyt #garbrlg%eereﬁ%’qy Breélﬁrsltgf[]geerd{taq?ngog%ﬁeb%lﬁm/een t he head

surface of the mgso;35 and the | ower surface of the Iid body 40 is always
filled wwth the elastic body and a state where a 20repul sive force is

generat ed bet wedficithel, Heamigmertirpeofdhe pHe mithichrogivaPaHe (9 BRePeriigePhce of
the lid bt%g¥ec%95[e:d§)r?ﬁg(*nr%§(liasr"(%)gfteregg%:ﬂﬁ&?ﬂﬁstictl%?@%ﬁ?fesgrﬁ?dgkoq r%?ﬁe'r Br leeq{k%r abl e

since the devia e axi a ch I's caused
by vi br at ameimadetastigityt, hestwonsinrfict 310gndaaa otter poreve of dc. eldsfi0 4B is

Since th.e outer, periphery of the nut 35 is_surrounded and su ted by the
ol asti ¢ HoRg da MhAVRETEHP &t Bt RAHCoFE nE ViR 85T PR as e by ¢ he
el astic | hicRYs ﬁ;{aﬁto\fh@gia& bal Jo' AL RE p&HibRB2AY khen ISFRPSPIibEge@nd

th.c rotation of the nut 35 is prevented even though the key nain body 31
osci | | at esn tgeutsideanrf therpdbbd 40 w3 fepatation-prévisneov enif faitheckd bhdy Ut shde of

t he recessed portj.o 2 i s covered, the com ng-pif. .of. the n 35158

30pr event %’(TWHF‘BrF&{}T#:S ﬁTeesé%%ﬂ?g %L .lsgﬁtéeﬁlggra 3%%?/%342%}8& i tf%mfg °|51ru%\6/ F%S 4l the
dent 20a @sné&hawWbgeRingl dBtiddlrebessed pottibe BRablAcRUef) thd 16y HRPET isxbadiower
steel pipes i and 4 from bei n& rotated relative to each other w thout being
devi at ed Breds epirehthedeprietiqrooldhe plepade ferm thegeegspeshportipnd2]s prevented.

Furt , Since [t06$ ]el astic body and the elastic Iid are disposed and held
around the nut," a ?oad such as an inpact is absorbed by the el astic body
and the |ike andeuswviitd thdi dlescitclliy 3aapkiekdtitios inike scnkbdectide odbthdinngBy., it is
possi ble to prevent the screws from bejng | oasen while s ressi t he

i ncrease OFeEGEEbwPPHe e dReNsifRA ég%éétﬁlgﬁvﬂgﬂgw S’Gfs'“{mé“%‘gfg’\/@. ft9da3]
Next, a Sﬂﬁ@%ﬁd@ggzgg b6 HiSs %9% ﬁ&%éﬁjﬂ{é%eh@s&fa%%%@% SABedhaent 1oL t he

i nvention w escri reference to FIG 4. 10[ 0044] The
shear keyswsfaceof tedid3®daddos divags fided hiith therblostiotenly dnd aditfi¢ athersta f r om t he

shear, key structure.10 accoyding t he, fiFst odigent . i,n.that an elastic
body 1 WEUH R LR e B B BerLrbluh el Doq kgt PRALE TG B hot o
52 at t heyaatiH3bdPao td @Rinefinddne TheRSSes®E6 l@fic 118 3Daupeetrible scamaul ar
shape as the center shaft, is used instead of the 15el astic body 38, Which

i s formedddviptionef drapd 36fin hesaial dlirgeliammidrcibis cpused by (varadorediringgtfie st r uct ur e

10. Since - DOL.1i is enbodi nent are the same as those of the
first enb%ogl%gn'g(%{(’?l’ é%%lgepﬁgggrntt%dgns of this enbodi nent are denoted by the sane

reference nuner[@bgljand the description thereof will be omtted.

25 Since the outer periphery of the nut 35 is surrounded and supported by the
elastic body 38 and the outer portion of the nuts 35 is pressed by the elastic lid 39, the
vibration transmitted to the nut 35 is absorbed and the rotation of the nut 35 is prevented
even though the key main body 31 oscillates due to an impact or vibration. Moreover,
since the outside of the recessed portion 32 is covered, the coming-oft of the nut 35 is

30 prevented. For this reason, the shear key structure 10 provided in the dent 20a as shown
in FIG. 2C can reliably prevent the upper and lower steel pipes 1 and 4 from being
rotated relative to each other without being deviated or separated due to an impact or

vibration.



[ 0045] 20According to this enbodi nent, since the elastic body 51 has the
hol | ow structure, the elastic body Si can be locally defornmed. if there is
a portion to which a large force is applied, when the elastic body Si is
nounted, the portion is locally and significantly defornmed. Accordingly, it
is possible to nount the elastic body $% in the gap 37 between the nut 35
and the side maﬂl 6 with a small force. As aresult, it is possible to

i mprove wor ki ng 08¢ i ci ency. [0046] Next, a shear key structure 60
according to a.gf}ef @1&@@@&19&3&%0@ ahfehd é]é(s%@tlidoﬂe Wshbsc@nd @SRy drb&eh Wi th
reference to PIG 5. 10047] 30The shear key structure 60 according to this
enmbodi nentheinst, dilbddesuehtas fin ompadh & aheded bgyhstlascthodg and thedderaidngnoto t he
first enbodi nent in th t an opepin e.of a cessed rtion S

posi t i oneg‘ "(?ﬁg’ edctl‘?é BHGEVOf &’Cﬁg‘ﬁlflggﬁ ‘Féﬁ:%osé'% 8ptr?1vaﬁn P SE™T 36A of
ar eceﬁsegelﬂgf(}ohé}féd%ﬂe%uﬁﬁeﬁﬂg ok iAedsROricpadvigiyut BrandrbBskioneck digwer d the
out si de he bottom face 33 and an annul ar el astic body 61, which has a
cr oss- sectheserewor r espondi ng to the outer periphery of the nut 35 and the

i nclined surfaﬁ% g$ the side wall 36A, is used instead of the elastic body
38. Since other 8 klOﬂS of this enbodi nent are the same as -those of the
first embodi mentexit heheanke, deratredobycdiggsaarenafcaitratgemuieieal s and t he
description thereof will be omtted. [ 0048] According to this
enbodi nentyveniinarivilhee @S%ltqdc\“ﬂb@fersllceit@ Fouhted in the gap 37 between the
outer(perlpheryog the nut :35 and the side wall 36A, the contact. between
t he é&astlc bod@ and the side wall 36A is reduced, Accordingly, it is
possi bl e to 10rEtigeackdyamaetidsd atcordiag i thisderhloodimientis tifféeraltdst thebody. As
aresult, it js possibl fficiently nt the _elastjc.bod : 0049]
The 111t she ket Trpred G @atiaidsbl HHesgr TR 1t A Ak BRIV B

descri bed?,rg{;]&\ﬁ HBHL wishHEctn V& Rtk %’Eyllﬁdé}q‘favf Frﬁ' Hogdss Qttﬁ”l@@erﬁfﬂl)ggftf&rﬂf%e It is

appar ent ose 15skilled in thé art the invention have vari ous
modi fi cat crosﬂsseandnwlibened 1ncﬁmsamwtahslmptehetheamg®r@haft h@uisrdopfée ifdhosed in

cl ai d i at t hese |ons rations are
al so mat ua fftﬁ)”d?iél E{fﬁ F%H’ﬁ@ 8‘?6? ]ﬁl\fé) aﬁbe{ftﬁg{ﬁ erE(%lrr i(eeyxarrpl e,

the struciicase 0. t BRichOMe} ﬁbﬂﬁ'bnM%reIﬂthihﬁlbﬁ 49¢ thej sain@tas AR OF the first
embodiment, other portions of this embodiment are denoted by the same reference
numerals and the description thereof will be omitted.
[0045]

20 According to this embodiment, since the elastic body 51 has the hollow structure,
the elastic body 51 can be locally deformed. If there is a portion to which a large force
is applied when the elastic body 51 is mounted, the portion is locally and significantly
deformed. Accordingly, it is possible to mount the elastic body 51 in the gap 37
between the nut 35 and the side wall 36 with a small force. As a result, it is possible to

25  improve working efficiency.

[0046]

Next, a shear key structure 60 according to a third embodiment of the invention
will be described with reference to FIG. 5.

[0047]

30 The shear key structure 60 according to this embodiment is different from the
shear key structure 10 according to the first embodiment in that an opening edge of a
recessed portion 32 is positioned outside the edge of a bottom face 33 so that a side wall

36A of a recessed portion 32 is formed of an inclined surface inclined toward the outside



20are not limted to the stnctures shown in FIGS. I A and 113. Further, in

t he above-nenti oned enbodi nents, the shear key structures 10, 50, and 60
have been described in the cases where the upper steel pipe 1 and the | ower
steel pipe 4 are connected to each Oth?& by the box joint nenber 2 and the
pin joint nmenber 5. However, the shear ey structures may be applied to a

case whereg hgﬁO@ﬁﬁ %?ng%%rt'on§Mx é&Qﬁéq%ﬁ%ﬁwgg%r s%e&ﬂﬁﬁEd at any

one or bdﬁﬁ riSted pipée i 'ower stee pe 4. [0051]

Further, gRggpohes® thé Sutﬁﬁpﬁvyﬁ]efgoof&he nﬁ’mf'e&mﬂhb idcdintdh emﬁace ojf ohendiderenber 5
have been descri bed in the above-nentioned enbodi nents. However, the screws

30 may heW3©§6Aeme§edﬁ§@a@ﬁﬁﬂﬁé%mpébﬁéyﬁ%nb%mc?0ﬂ$0@52Pn$W?@ﬁernDre t he
graze?)r w?%glaocg dea% th %8 tmle% tl{ekﬁ“rsls ddﬁ% t, ﬁ{e lé?é $rfoded #8' tﬁégam nd 60

OI‘ITE he outer surraces o jOI portio ave een

14 descrifedende. numealebﬁn/erermgﬁripm@adhaamwlmIﬁnte&bmever t he shear key
structures may be ggplied to a case where the dents 20a arc fanned on the
i nner surface of00¢ joint portiOn [0053] 5Moreover, die connection between

steel pipes, WAGD&h6 SHhid aRbSuilRh NHERkndPRficRolFSs lbe%u@e%éesgggl bed as

an exanple in the e-nment1 one eﬁbo I ments. ver, It goes wthout
sayi ng t hat bétheen ﬂmemtelr@nnp}m,ry bét}apmt Bednd dle(mdﬁewaliré@benhs coniav‘ﬂhetmeen

vibration or the |lik l.e |
but | i ng. Serlietapedy Sh orbbEae vl I isERiRATT a8 yinefot L BRUEBER such as
pol ybyf adj.afiLs fyod ﬂ?ﬁf is Qec{]dﬁl%@% mothi thicle@isBY BSMET | 5 4 HRBIET isaskise |t@r oprene

synt hetic rubber, other than rubber may be used as the material of each of
the el ast éffictrody emussthesiastiahodsdl.and the el astic lid 39. A por ous body
havi ng a three-@% sional mesh structure, such as sponge, may be applied
as the 15materi each of the elastic bodies and the elastic lid 39,

[ 0055] s fiReto thirberdfelréd émkedigleastdf ehdiadyntdd Haav bagh desedbddd
columar structure, the elastic bod%)Sl havi ng a hoIIOM/structg{e formed in

a cyl i ndrakeak, EHdhamHetion is Rapenteh the eméﬁmeélﬁs ellbisPPRABYYT BPShavi ng a
Crosstss ecélélﬁ)&i £AhE & PR q{quven91ohqga}5mgQlaﬁgu@rngéllﬁchtrﬂons and alterations within

the range of the scope disclosed in claims, and it is understood that these modifications
and alterations are also naturally included in the range of the invention.
[0050]
For example, the structures of the box joint member and the pin joint member
20  are not limited to the structures shown in FIGS. 1A and 1B. Further, in the
above-mentioned embodiments, the shear key structures 10, 50, and 60 have been
described in the cases where the upper steel pipe 1 and the lower steel pipe 4 are
connected to each other by the box joint member 2 and the pin joint member 5.
However, the shear key structures may be applied to a case where the recessed portions
25  forming the dents 20a are formed at any one or both of the upper steel pipe 1 and the
lower steel pipe 4.
[0051]
Further, cases where the screws 30 are screwed into the pin joint member 5 have
been described in the above-mentioned embodiments. However, the screws 30 may be
30  screwed into the box joint member 2.
[0052]
Furthermore, the cases where the dents 20a in which the shear key structures 10,

50, and 60 are provided are formed on the outer surfaces of joint portions have been



20whi ch the annul ar el astic body is nourned. have been used in the

above- nenti oned enbodi nents. However, elastic bodies having structures

ot her than these structures or known annul ar el astic bodies such as 0-rings
may be used as the above-nentioned elaﬁtic bodi es. [0056] 25Furt hernore,
the case where the elastic body 51 haviﬁg the holl ow structure where the

peen desciibRat i EheSEobR R sRPRERER gl B BRE Bk

hol I ow st ﬁqﬁ? bblbfplicsl tbAtcadonn@e tia ddnie2 (et FarneBhtthomnef surbee 6f aggoigect i on,
and may be tforned at a predeterm ned portion on the cross-section, or at a

predet er nperédn. portion on the elastic 30body 51 in the circunferentia
di rection (Iong'bg inal direction) of the elastic body 51. Mreover, it
goes wi t hout séyl that the structures, the materials, and the |like of the

first 3o third ewhegdenart®nieftion®eiddintsical pip¥s, Gatitth aeduitdd®fot]steel pipEur t her,
t he eases where the toothed washer is disg&sed at the base end portion of
the nut 35ldsalis iseedeyased phatcampni HpaLenBA G gTORBEINent s. However

whet her t t § ISt hri - : ' ' t.., [0058]
Fur t hor mog P B8RRI sy Bl BEdn Anu DR i AEIET R (b shipB o

cor r esponggichaitirhigoropetht hige of apphied rfecessqde, porit érindd#ing os beiddiaged wi t h t he
elastic lid 39 and the outer portion of the elastic lid 39 is covered with
the |id bBHF™MES-have been described in the above-nentioned enbodi ments.
Howevgy, both t@@5gfastic lid 39 and the lid body 40 may not be provided,
and only the Iid body 40 nmay be provided without the elastic lid 39.

10[ 0059] MeMbrlatey eynthdtiveubbeesichiae pelybhiedisho pynthetipsrultlieranigilti t t ed to
t he grooves 42 faorned gn, the side l.ls 36 and 36A of,the recessed. portions
20 as. ¢ heSTUEEF LTSRN SO TIOR TR SPOERG I A By 40 Rage Bad 1

descri bedmhfRribher ABRYEHIRMstiOBEGc£BD | BRNE BandiOWRWETic lilB6. SAGRréusng 41 1S
an exanpl e of the separation-prevention unit, and other

1: 5separ abtdrhapingetitdcotimensionFtayesh struglats. sylrashpnes ey be applied as the
T e L
t he base end poos®N of each screwis screwed to the pin joint nmenber 5,
Further, the belt-like elastic body 38 having a solid columnar structure, the
elastic body 51 having a hollow structure formed in a cylindrical and annular shape, and
the annular elastic body 61 having a cross-section corresponding to the shape of a gap in
20  which the annular elastic body is mounted have been used in the above-mentioned
embodiments. However, elastic bodies having structures other than these structures or
known annular elastic bodies such as O-rings may be used as the above-mentioned elastic
bodies.
[0056]
25 Furthermore, the case where the elastic body 51 having the hollow structure
where the hole 52 is formed at the central portion of the cross-section is used has been
described in the second embodiment. However, a hole (space) of a hollow structure is
not formed at the central portion of the cross-section, and may be formed at a
predetermined portion on the cross-section, or at a predetermined portion on the elastic
30  body 51 in the circumferential direction (longitudinal direction) of the elastic body 51.
Moreover, it goes without saying that the structures, the materials, and the like

of the first to third embodiments can be arbitrarily combined.

[0057]



20 and each screw 30 is thus fixed have been described in the

above- nenti oned enbodi nents. However, for exanple, the base end portion of
the screw nay be fixed to the joint nmenber by other neans such as
press-fitting. Mor eover, a s;rema which is screwed by other tools
ot her than a hex wench, for exanple, 5fiat-head screwdriver, a

ol ¢ v th & hexganm g MREIRY ISyl BRIPPRS £ BoRRT e Bl "t o

t he shear oki@y nst 3VEdVdMRe®fledchiBed MViBABbORmafti@edshibodadys. c alowdger b 30an
i npact or vibration that is applied to a steel pipe by a driving nethod or
the |i ke, whetbier the fepthpgssashreistformadeorvhmay the asipariktsebn of a shear key by
preventing the hﬁgéfning or separation of a nut. 16 Reference Signs List
[ 0062] 1. upper steel pipe 2: box ioint menber
53, 6:5 wel ded ppurtie@no®; tHe@asds veliiceetheiup® pditiqai ¢T thehiit 3 Syehlixer cofresparid
transmtting key 8: joining screw 109;: hex wench 10: shear key structure

n S
11: key gtodBwepamng eythe grpepsed Popinm % s covered with the elastic lid 39 and the outer
portion of the elastic lid 39 is covered with the lid body 40 have been described in the

above-mentioned embodiments. However, both the elastic lid 39 and the 1id body 40
may not be provided, and only the lid body 40 may be provided without the elastic lid 39.
10 [0059]

Moreover, the cases where the stop rings 41 are fitted to the grooves 42 formed
on the side walls 36 and 36A of the recessed portions 20 as the separation-prevention unit
for the lid body 40 have been described in the above-mentioned embodiments.

However, the stop ring 41 is an example of the separation-prevention unit, and other
15  separation-prevention unit may be used. Further, the separation-prevention unit may
not be used.

[0060]

Furthermore, the cases where each screw 30 is formed of a stud bolt with a
hexagonal hole, the base end portion of each screw is screwed to the pin joint member 5,

20  and each screw 30 is thus fixed have been described in the above-mentioned
embodiments. However, for example, the base end portion of the screw may be fixed to
the joint member by other means such as press-fitting.

Moreover, a screw, which is screwed by other tools other than a hex wrench, for
example, a flat-head screwdriver, a Phillips-head screwdriver, and the like, may be used

25  instead of the stud bolt with a hexagonal hole.

Industrial Applicability
[0061]
According to the shear key structure of the invention, an elastic body can absorb
30  animpact or vibration that is applied to a steel pipe by a driving method or the like, and it
is possible to prevent the separation of a shear key by preventing the loosening or

separation of a nut.



13: fitting portion 1514, 22: engagi ng recessed portion 16, 21: engagi ng
protrudi ng portion 20: joint 20a: dent 23: screw hole 20screw 31: key nain.
body 32: recessed portion 33: bottomface 34: throtigh-hole 2535: nut 36,
36A: side 37: gap 38, 51 61: elastic body 39: elastic |id 3040: |id body
41: stop ring 42: groove CLAIMS |.A shBar key structure (10) that prevents
st eel pipgs &} 4%.fr$p1being rotated relative to each other around an axis
when thep%?% 05 P8+ Lt eel pipes ,4) are connected in | ongitudina
direction of theostjeel pipes ( ,4), the shear key structure (10)
conprising: a screw (30) that is fixed to a joint nenber connecting the
respective steel: pippesstéd pie

2: box joint member
5 3, 6: welded portion

4: lower steel pipe
5: pin joint member
7: load transmitting key
8: joining screw

10 9:  hex wrench
10: shear key structure
11: key groove
12: cylindrical portion
13: fitting portion

15 14, 22: engaging recessed portion
16,21: engaging protruding portion
20: joint
20a: dent
23: screw hole

20 30: screw
31: key main body
32: recessed portion
33: bottom face
34: through-hole

25 35: nut
36, 36A: side wall
37: gap
38,51, 61: elastic body
39: elastic lid

30 40: lid body
41: stop ring

42: groove



a key main body (31) that includes a recessed portion (32), a through-hole
into which the screw (30) is inserted being fornmed at a bottom portion (33)
of the recessed portitm (32); a nut (3B) that is screwed to the screw (30)
and is disposed in the recessed por iA @37(32); and an el astic body
(38,51,61) that is provided in a g ? ) between an outer periphery of the
nut (35) and a side wall (36, 36A) of the recessed portion (32).

The shear key structure (10) according to Claim1l, wherein the nut (35)

i ncl udes a toot hed washer, 3, The she Stru I rding to
Clai m't. wher ei n a?Hea(SE?}égmﬁ%Fet(?@&hag%retv & SIC’EI%JC p‘?%‘v‘(a()jr’,% \f/fﬁl(j:l %%mgor ?esponds
Egg;ﬂ.n r@tﬁ@ﬂkeﬂﬁ}v@ﬁo tdeothecessedn pas tvhanhé Slaalityi of stedparee dl , Matdroamecelast ic |id
avi.ng el astij ci and an out.er portion of t elastic lid (39) i
cover %Pg\)\ﬁuglﬁaléhrfc?t{fl’nﬁg% SEAFyPes g]n%f the Slicer Key ﬁ%“ﬁ“f%l“@g)%oym‘f%')g: i ncl l(Jde)S ;s
separ a:i gn]: mﬁwrst A OﬁﬂatWﬁﬁegtdﬁﬁjoirpmmgﬁz(ﬁnﬁeZEng thdremdwh y eo;)keefpsimmméj;ng
separate rom e reces ortion . . e ear - structure (10
accor di ng t & X5V &1 B9 y (315 that gﬁﬂé‘?ﬁé‘ifﬁ" fsﬁép%r&f)‘h&g)pF@H?‘f%‘{%’ﬁ%f‘%ﬁiﬁ%i#e i s( a )
3% 2\|)0 rs%:&?/h(ééﬂs tdaa{edigsmé 'fdnhaﬂatta%gtmgupemve(aﬁﬁaﬂthé eraed mniontg2)si de wal | (36,
o] e reces portion . BThe ar k tructure (1 accordin
S o m 1 el st ee Becbenn Oand Bineererh it librimliniaacr o N
(38,51, 61) . £H.clRec 5J10a3,9401) Sat Wptdvided (ilDJap A& bewictrgart autaa pyriphae obtheCai r ns
Ito 5, ) of the recessed portion (32)

wh i i Il (36,
is an r}uﬁQS?ﬁ@&%@i&@é‘g’gﬁw&m@w%&@mﬁ? dge is forned toward the

outside of the bottomportion (33), and an inclined portion correspondi ng
to the incli ' : '
2. lined surf aqe’[lhg slfegrr %%trggtur% }(116(\)) g(':cg'rsdtmlg oE?ang 1,

wherein the nut (35) includes a toothed washer.

3. The shear key structure (10) according to Claim 1,

wherein an outer portion of the nut (35), which corresponds to an opening of the recessed
portion (32), is covered with an elastic lid (39) having elasticity and an outer portion of the elastic lid
(39) is covered with a lid body (40), and

the lid body (40) includes a separation-prevention unit that prevents the lid body (40) from

being separated from the recessed portion (32).

4, The shear key structure (10) according to Claim 3,
wherein the separation-prevention unit is a stop ring (41) that is fitted to a groove (42)

formed on the side wall (36, 36A) of the recessed portion (32).

5. The shear key structure (10) according to Claim 1,
wherein a hollow portion is formed in the elastic body (38,51,61).

6. The shear key structure (10) according to any one of Claims 1 to 5,
wherein the side wall (36, 36A) of the recessed portion (32) is an inclined surface of which
an opening edge is formed toward the outside of the bottom portion (33), and
an inclined portion corresponding to the inclined surface is formed at the elastic body

(38,51,61).



