SHEAR KEY STRUCTURE Technical Field [0001] 5 The present invention
realtes to a shear key structure that is nounted to prevent steel

pi pes frombeing rotated relative to each other around an axis when
the steel pipes are connected to each ot her and can suppress

| ooseni ng or separation caused by an inpact, vibration, or the like
during the construction of theség/st&HY piRES T IREority is clained on
Japanese Patent Application No. 2009-242266 filed 10Cctober 2, 2009,
the content of which is incorporated herein by reference. Background

Art [ 0002fechnical Field In the past, steel pipes, such as steel pipe
piles or colums, have been w dely 15used in civil engineering or
bui | di ng st ructl¥Pes]. Wien these steel pipes me used in civil

éng in eﬁe rin g or 'Pflflel }{)rggerrllg insvte ; tliJ(%;[ Lié!)a??ss’ﬁtg r;aesl %:‘IzllrEf(;eB ?s{rﬁﬁgrectﬁéltq%%runggqé Eo?event

(steel” pipes) are ansporte site € conveni enc

product i oficeltpi[@RNSRA bein@AdlatchecIShe anrdcias@ct Qoghd adiialhyMeded @ipes
each other at the site, so that a body having a predeterm ned | ength
i s formeddc cppneEdentagiedhe: andLapsEBEssdPOsORE Mk eBta Hp I igpEd Enw

| over st eglillpﬁq,g%al%ﬁ %Pi}f&tlilé%‘%ﬂgﬁg %@Ts@@&f&n%‘?ﬂleﬁ%?ﬁgﬁlﬁﬁg&? exanpl e of

a longitu al’l'y ; piaing nmetho net hod. for
exanpl e, as shokoritp iFtlaintd griMapameaberst ARRicanch HOS52@0e242106nfied at

the | ower end o he upper steel rape.101 and,t he, er. end of the

| ower !kt eQFtogsrpilpéog%ﬁ%w%}t&?wa@dswwa&rfz&?%ﬂﬁ& et P¥y,

Further, the ;runt menbers 102 and ;05 are connected to each other by
load transmtting keys 1.07 at the site, so that the upper and | ower
steel p: Peckgra@d Zand 194 am connected nechanically to each other.
1-'erthennore,,(ﬁ'fkorder to prevent these upper and | ower steel

pi pes 101 and 1L%4%% r om be as, rotated relative iie each other around

an axis, shear InQaygadn@lel $HRS WL &Y &ed ek Yr 3OBIBTIRE e OBe@wiRi AT -
120 between the joint nmenbers 102 and 105 so as to extend over both

t he j bl n: uscAeibetlsengggedngor building structures.

When these steel 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



Fo.r t:ixanple, since steel pipe plies are cot:stricter.: by a
driving by. pne hammer nethod, till:watery pile driver nethod,
routry drilling nethod" tacked piling nmethod (pressfitting tnethod),
or the iike" large vibration or an inpact force is applied to the
steel pipes or the...Joint inernbers. For this reason, bolts or the
li ke, whi mhthiodlviblta'tcfrg@ilaﬂrivhenj:thbmtrowbedleillimgalettlilqnpﬁmkahniliﬁgmhmtt eel

;iiipes o Ion nal ned alt.:: are copnected t.o, ciach
ot het . ar @rSpTES DEPOb SR M ALTRghRon 3T O ROk dpetied f (€ Seel
suffici tlggys sraosmithednde a j ol nt portion. Further, there is a
possibility that shear keys nounted OD the peri pheral surface (for

exanpl e" the oulfcgrrtmgqua[sg@,égolt@pr thedikicoivhichpot tiednt @eeo@éb’éﬁr&ttb@umﬁéﬁnd
bons n i S ane | oosen
ooner ot Molier ieehibesdrdhd AR RAERNNKRYRA BYE ol PORERNE ol colh BERR ard Boiig
| udi ng a voOloatdnen. pAeY&ntt NBaaeelyali Bmsntlﬂﬂiaienﬂy a‘dﬁﬁmste@mmﬁﬁhﬁd)rnm nts
from bei nﬁ rotated relative to each other around an ax

'

Furt her , t hittlexdhprees 2 patsentityosshemtkeps @p%qe@@aéherm%le%?urﬁ%mﬁt i ng
the 15 t
| oosened. St e 86 RERKABMELLR ol arf Rl PRLPHRS (SR BEkDS,

di scl osesstmamashere wbemedan engagi ng protrusion is formed to suppress
t he | cosening of screws caused by vibration, Mreover, for exanple,
Pat ent’ Docunment (%4V¢) scl oses a techni gue that mount s an 20el asti c body

on a mal e Screv‘{n%ﬂtrgscteﬁ)rt*:;?ﬁnf[?@ leatérﬁr[%@umehpl Iheo8lsastdignbedqas a
| ooseni ng preveDDOD MOD: bel | [0007.1 Further, for exanple, a nut

(801..N) (nchglurgzemlmrmdmmang rrw[chqm:rm thvesmvsmeommwsiuomts ffom beirg t .

1. |tV|th a,t oot he tud a disc snring diselosed in
(Non) pat enfo@&d ﬁg?ﬂl’r‘?ﬁﬂﬁ&l Otger'""\-@l?rlﬂi\]ad]ce}%“%ut (" har dgl ock" is a

regi stered trademaik Bf exdananaseni®odukesk dlB@Héiztsrrﬂeagﬁ)for pr&fe@ting tHehat
is locked My making a écga«; provi ded on the :11-31:30O surface of a
gCetit

ran discl eseds imt Netireyp 2 D¢ afre AEelDibg fremi bvite laoMaEé screw;, and
the like are put%) practical DSC as the | oosening prevention nmenber
50 Rel ated Act nt Pat ent Doettnents

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



00081 Patent Docunment 1 Rt panese U. nexam ned. Patent Application,
First Publication 2000-319874 Pat ent Docunent 2 tapanese
Unexam ned Pat ent Appi ni nuon" First publication No. 2005-48583

Pat ent Docunent 3 Japanese | hrexam ned Patent ick, pplications First
putthcation .5No EL7: 54827 Patent Document 4 inipancso Patent

Publ i cat i bn. N8O-BO474682 Norfi oat ent Doetimens [000(J-1. Non-paten
Docuitieni IFitgp://svsysv.sineorio.,pisirectietitaioglitniif M-
Non- pat ent DocubBHL SCTER: T ikt B G Tak ot eafeih bl Rebigiien
Di scl osur ®o. 2005-49%631 nventi on Probkins 10 be: Sol ved by the Invention
; 9010; 15However, preileterinined el eapinces are gerieraidy f0.1;
|: E7Ni at a 311CNPBDacicAl Eorshaeical) normareddl ¥ ent Py s Foitd- BHsreligation
the ung oﬁonﬁgg@§§§ure O Mounting,. ACCOdirqgly, Mer) larg.:e

i npact” force is applJed as in the :driving construction, shear keys

t hensei ves vi britent [lafuintchi 4 re@sost Pdtenttrheliceeohan. Sov 1682t he rel at ed
art, the vibration of the shear 20key s nanSnlitted to a .nut or the
l'i ke that NPPpasnt HaCWREds key. As a result, it is not easy to
sufficiently ci(ﬁggpt the nut or the |like, from being | oosened,
Further, Fr a bolt or the like it3 tightened in order to nake the nut
of 1:he |ike beNnopacadDowrhoosengd://tvherencscajpsiobl/ emlbphthbt a

oad | i ectl el ke.he, ol o1 e Boh L3 el e o,

structure that cart suppress | oosening or separation even thon-rh.
pile hamm er driving, vibratory drisiing"” and the like are applied
W ring thPisbnsteraichd byeoforst eel pi pes. - Means or Sol ving the

Pr obl ems Problems to be Solved by the Invention

[0010]

15 However, predetermined clearances 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



30[ 00121 In order to achieve the obiectivec, the invention
proposes the .Colicoving. Accord:tin to a first aspect of the
invention, there is provided a. :Then:. key structure that prevents
steel pines frombeing rotated relativelto each other around an axis
4 when .the plurality of steel pipes are connected. in a |ongitudinal
di: . isiwhenthefplurhktystfetil pippeaticonfeedshedenkieyiist ductivnefitlmncitedes

a screw, a key i n bady, a nut, and an el astic body. 11-ie screwi.s
Fivod t BTy TR R0 sl g lR e B a8 By, SRl
mat h bodybddic! Utescawi€EiRss e PRt @fber 2ohi¥caHg hrchebRciiid Qeel, fifdsC! ahe
the screwis 5 inserted being frarined at a bottom portion of the

. recci at efyporinbedy inqlides puecdssedspreved thipughdokcpewvaink thesscegivs posed
inthe 3 e rti tic.hody tr i d in.a ga
pet wech t R Bk B arrRRa: s Mforf hETRnpr et A R B s 8Bed o

recessed porstiednnd is disposed in the fec@eqr hirfign.t oliddasharatly keyrostded el Hipgp
since the neriptler¥ of the nut is elastically supported by the
el astic bbdyeer thejogtesarriplapy af the nabawt bsidhaag<d (ratcroncbPodoshear key

and to 10suppr eﬁéc&r@i%ﬁgghﬁtsihgﬂ & sﬁ‘E@tuf@%incé fQ r#eiiplﬁer%/ of the nut is T(I%s)}ically

Accrordinp; to a second aspect of the i1nventio he shear

st ruct ur esiapodediby th2 eldstictbhey,fii is pbssalspecthsotthie ontitlatiayofi ndleadiesyaand to
t oot hed washer, According to the shear key structure, since the nut
and t eﬁﬁ%??ﬁﬂEHBV“WﬂPgﬂﬁﬁPﬁghtIy :mesh with each other by neans ot
the toothed Vadijes, it is possible to prevent the nut from being
rotated. [00141 According to a third aspect or the

thVet ht 00, i n thecshiegro kescostl ragtcupethacoendpmgn tle: thher fdyrsSucagpeCt

an outer mation ci he out, w hob cony-wends at ) opethou or ne
S0 ecessettibbibs Gie iy Pt e PRan G AHtR ALl Bdhe hayi ng

elasticity and aBc®dinerio m@kmﬁuﬁ;&m, 6inas tHeGuk had Ble e{asOt bblishore
V.thil a bki body. The rid body y thtdade separation-prevention

uni t that tigltleatswitheaqh gheddymesrsml Bei tagthse pasiatred israspble therevent the

recessed rg i . ing to the shear key structure, since the
out er por?ﬁghhgﬁewﬁg&%&g’l,s covered 25with the elastic |lid haying

elasticity, the[owibyation of the nut in the axial direction is
absorbed. In additign, since the lid. body. includes the _
separ at i on- pr eveRETBHSIARELIT] $SPPE POSTHEEION 81 HF SUFHECY RBUGIHE FcpeUing

fﬁremghegglr g(i ll,(ﬁg ys;[tar Cg&giedﬁgertpgrtﬁ)nf(ﬁqﬁé a8 RRG oAt s I8 [TWEN Y o (e
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



30according to the third aspect, tile separation-prevention unit :nay
be a stop ring that is fitted to a groove framed on the side wall of
the recessed portion. -Lae:sat:ding to tile Shear key
structum since the stop ring i.s fittedito the groove formed CMthe
Si de Wan of the recessed portion, the |oosening oldie thad is

suppr essednd dndephgicegahatitdnomthe leeespest pdrriomst hrevaneéclessed. portion
i's prevented. 1@2@8 According tid fi his aspect of the

i nventi onShear gtructure a.ccording to the first aspect, a hollow

portion rnay beatesard tbh fifheasptAst itk iRedYion; PABE edi KiytsthRnirbacaheas
key structure, snee the hollow portion is torrided in the elastic

body, di eteihadtit@sproty walavhertioraky ye detednedhdasiasticdrest anCe at t he
time of nourning, : | i S possi bl 2 e ic, b
wih g i cai 1R RoTe et ieg fARR" hhet BRih dfofladkihé AR

i nvent i onelartid helystheataskeBodt ¢aaciel b€l BCOdilddmyirssistdfdeat ieytitB® L Or

the :first to fifth aspects, the side wall of the recessed pOthbillhe
an nitel i AVYIENEf aoe? BEUWIE BIPoaHD PR HING! BegEsiis bpanwEd 2se\kdlr i@rache
out si de of tht t@tﬁﬁm Portion " and an inn; illeij 001-0011

CA TenpOnding 1.0 the inclined surface may be forned at the elastic
body, Aécarrdinggo beixthesgbiedith& eyestiam at theahedr frey somttactaccording

bet ween the el astic bod si de [1.1Si5:,:inc,nid VARGO. th:t
da:stie HOHY s 4ithy ﬁwifﬁa@@laaspﬂgtsgﬁ? aideiMad qitihg EopHsd PRI e s
the el asti,)00dy, Wt br &hsmalk oﬂeﬁfn%%dg@fi‘/fﬁ%@cg@%% ELfeet® @fthe bottom
ht venti on 10018; 20According to the Shear key structure of the

i nvent i onpodnelraisti ioclhodypoabsordyssamdimpadhe frofived arfacheayi begotrhat at
is applie te? gi %t el pipe by a driving nethod or the like,

ecool i ngt y.° ©He“I°606%ening, of a. nit is suppiiessed,that it is

possi bl e to ; prevesting s M@adhckedeyManched, Mgk Sepat 8t@den 2oBNiselk body and
Description of Draw ngs 00191 FIGIA is a perspective view

showi hy. #if dcarilhts reduced vien thepeicshogly theetnpil Ped s apeds dilhpossibast
enbodi mn&no%ﬁut{h@%l%sﬂgﬁ&w& B asﬁ%ll%}i pll ys a state where the jobdt
yet connec ed R

menbers are no 0 each other. "YuFIG | is a
perspective view of the ;cant md:tubers, and shows a state where the

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



joint menbers are connected to each ot her, s. Is a
partial sectiontd viewillustrating a procedure for connecting
connection portions of the joint nenbers, and shows a state where the
joint menbers are not yet connected toseach other. FI G 213
is a partial sectional Cew illustrating the continuation of the

pr ocedur enét@retcmetcﬂitmgacﬂlmheronnecti on. porti ons, and shows a state

where th t gted t
o par t1 ol SobRT ARl SVRUR FSEAGET Ky e St RGP of Teifgoeciore

pr ocedur efcfr%nﬁ&ﬂg%%é d&n&éﬂ%m%ﬂﬁtﬁﬁt érﬁl%l@%h's%@wh@r@dh§fb%n&n§ér§ta@
where the oint nmenbers are connected to each ot her. FIG 3A

is a viewconnegist tatdchgptlaerf i rst pr ocess of a pr ocedure for m)unt| ng a

shear key struc cec

Tnvonton. - 10r 4026 RSP & P Lbt BhutRo BRRE b aph ke B aledisfiegore
for nount fd}@ofnﬁ&tlﬁ@e}&rcdﬁayctﬁﬁqrmeﬁwseamaws lrstge tetehBe fditshembers are
enbodinent. FIG 3Gis a viewillustrating a third process of the

pr ocedur ec‘?fé}ecﬁﬁ‘f@@%?‘ﬁh@)t%ﬁﬁear key structure according to the first
embodi ment. Fl GFI%jDZSASlsatv#e\QWSLLM?gt ﬁ}s't g)c@ss JHr rptrg'ce’a[l ?ﬁqoﬁgtlﬁ?ﬁshear

procedure for nounting ear |x ucture accor ing to
first enmbbel StﬁmtureE&c@rc'BlEgltGaﬁrslleﬁWOHirﬂldmbfﬁi‘eiim@ntlanf| fth pr ocess 0]

t he procedure f unting | ) structure accor to the
[rat Ehbodi ment! Pl TBsa vigy ﬂtusgatmg %Sf‘éo\ﬁ? BIR°FTs Uk %}pp??glr%g Mapting the

Process (%Pkéﬁ&r&hﬁ%%Zco‘i’ﬁm%l‘ﬂ@tlﬁrfﬁwo%h&l&{t. mounting the shear key

structure according to the rst enbodinent. 20FIG 4 is a view
showi ng t he schelatiCciseomw ilgutratinonthofd mosheal thkeyostingdbumeunting the
accordin

gto second enbodi nen th inventi on. FIG5 is a
o ow showslig RreS ERNGrar e teBar PErur e uHIBr. | ohear key structure
aeccrdng to a thigdrerbodiwemntstuafin V\%}Q%drﬁhﬁﬁ*ﬂ&és@@f the procedureMbEuhBn@the
perspective view showing a state where stet.i pipes in the relate

art at® c@hﬂ@ék@}é@trq@mea@wr@m@ thepesicmiptdioanto nabodi ments [ 00201 A
first eriiiit TFF@%EOS a v1e lp Frgttlrllgoelxq{qlfth 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. 1A to 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



FIGS. 1A to 317. 10021.1 FIGS. | A and 18 show an exanpl e of ajoint

ment he,: that longitudinall, |oins upper and | oysier steel pipt5s,tnL
are f3erspective views of the joirrt nenber of wh ¢’ part of the
entire periphery is cut. As shown in FIG 1A, a femal e bc-h.c,
Jelin nenber 2 is welded at a wel ded portion 3 in a factory and

mount ed tpmthéﬂkamémremahcwiamm upper yip& ni pc | . Further, a male

pin .joint |:le;ld: 10r a. wel de tory
Phd moanted 1o MREEThBECEAR BiStnEbp Sttt g U piid atadveé%ﬁf
Are-1ike beadn;tihansdbiytdnadnka&d t6.the wddehd Ghaxﬁﬁﬁ)e@@t@é pd at eFMrthel a
di vided over the entire c-irennlierehilte, are notto ted on the

" Joi nt t OBwdd pinf@nt Pembyhdis welded #tariseldechenriign key s [Fctery @ng mfwted tOr‘rbe

key groov | ne. Cffltet 10peri phery or the 15ill joint
nenber§ Sé%?eHdPPﬂﬂqoﬁgnﬁé Pﬁi tnenther 2 and the pin joint nmenber 5

are con. nect ed fom2epch other by the load ;transmtting keys 7.
"%eer: h.: 121y, the ugper and | ower steel l:iipes | and 4 are
mechani cal |y cofiffebke®ag gragaahtieg kar 7 Whichers argPeiIFNal Vgt ectileh as

ShOY"” in Pﬁr@:%ﬁcu&%@%&é Ar§£ﬂ§m@dﬂ>ﬂ Ak nggﬁn. %n?ﬁ fZOr med in a

cylindncal shape inc es a fitting port whi'ch is continuously
ext ended from aTbyloaddmhealttipokdyisGrard fitted heo eyy gronded daformpat vh dre diZer

has s stantially the sane dianeter as the outer djaneter of.the
IovveriJ@t e@?r%eaéOﬂthegﬁw0tMéflﬁrmkfeﬁ. ng P8r PF oR* 118! rﬁs@%rn?ﬁ? 1€ Pt joint

smal | er tRQamype o QBL&Ld fB( ede %theWoff‘ KicBad rRILit MY 12 7AnA%E‘(Sl@£Hgﬂg the

recessed portion 14 inn.: whieh an en gaging 20protrudi ng portion
of ;the borpgrend lwernwbpipes 2 and 4 Msent@dnicsily opimedtedtio tive Bhsdnénd.

portion of the enter periphery of. the fitting portion 13. ./1s.n
engagi ng k@@ﬂ @8&ﬁ§“ﬁ899?§§1f¥f§lqé'ﬁ%rnﬁd at the tip of the .titting
portion 13 ovengng]ent|re eitiVetrnieteittte, In addition., the key-
grooves 11 to ich the hail transinittiii, 3‘keys 7 ait fined are

formeéd on the olibepingeri prrartyr offomnkrel if jatop/iingricap dlhane el ads gviging pertion
entire cipethlgfi tc%)ﬂt‘largx%%slty [e‘%ﬁ&f‘fr H;b fﬁdh&}l’btortﬁﬂngo\%ec IBQMEEd in

t he shape of a. as su ant'|

di amet er Hattioa lauiae@ubi;ltmaﬂy élte sﬁfnetd’lzﬁnd:tﬂmrths betef dipheesr bl th’Ehewbﬂﬁeerl
peri phery |, Zér the box joint nmenber 2 forns a portion to which the
fitting poEi‘oANd Bedfiing H%mﬁflﬁ Sihg adiamsigernasler Qapthe @gncigs abthet i | e

a i gagi ng .pf fcﬁ%d}ﬁoxﬁ’?ﬁt | 81 eﬁ%agrlﬁ%x?é%és%& R 14NAENIRILNG, o ofifesSed

portion 14" o e pinjoM
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 S, is formed on the inner periphery of the



0025l further, aia engaging i.teessed portion 22, which is
engaged v'fith the engaging protruding portion. 16 of the pin Joint
menber .5, is fornmed. on th.:=.: th.n.er periphery of the S ;gale
end pow on of nha box joint nmedinber 2 ©ver the entire.

ci rcunferonee. Furthernore, sa.rdyty holes 23 are U 33 - nicd on the
out er per bplseny patticapptiophdaoet inrmngrey dlogesibe gstiteairomni@spond Hugthteore,

no wal i ng_positio of .the i-,ilacli transnUtting.ke L., 1.13:33

Sett - aw hared i gaef Piigtgn nE T bRNg Tanber S TeSis RS il si de
to tint ipshke@oidhert®@OhmountinS3dD0RR.oF the load tranMSittERAs TN Fh&scre®. holes
dents 20a, which extend over both the box joint nenber 2 and the pin

30; 313. | PP pag3haugzdedpr jemt 3gadsr 3 fionr Wi toutidst o gheingifle ghercof.
pittralit:y ofwﬁb'%ﬁéUInlls at appropriate intervals on ajoint 20
when t'he box. n? nber? and the pin joint .rnenber 5 are conneeted
to each ;tither AsShead ikKeys | Biingd2 (@, enentextdig dexbditind boxngitenezber 2
and the it-thii 10joint nenii-ir 5 troni being rotated relative to
each ot hefld BE@ihislintaen e ot hie faemicsatong or 9@ty of positionsgl @gpropNakngd
213 i 11 ustrate P8 ek ARNRGL;| i 9icin SiRERSher 2at0
the pin ; Darﬁ,t S%Eﬁér ?5(.) A336 shown Jlbﬁlgée%ﬁ).epgéfh %alr}%?ﬁd scr ew'gr %altgnd
t he | oad tomanrswiltd bavd) kleys Fhar el mbiodt @dvaor thethve jbox ne@888 2tand the pin
31,103 il ber 2. For_exanple, a stud bolt with a. hexagonal hole, |l
ised 8 ¢ RGN B PG St s o TEREYE 6 icHG s MR e gp it -
and nounted to Fﬁ97fcrem1holes 23 of the box joint nmenber 2 shown in
FIG la [0028.1 Further, the engaj-!ing protruding portion 21 of the
box joint illei FIGhewsal Iiltustreled mehdvheonengayi the bpegesisedmpeori ioon
14 of. th mJoin: . er 7 and the engagi ng protruding portion 16
of the piﬁ“ﬁ%?#?nwﬁﬁ%ggng is fitted to the engagi ng cessed portion
2.2 of the box jaisRéwn IMFIG. MBEfoidin@ScieROWhndithe bl kiansd@ingsleeysivatre t he
box joint rnitintber 2. and the pin ;Md nenber 5 are positioned in.
t he | dhgi nudinkdlondhe bexicon rasaberiZps Fof cxdieplpol stpdbelk ailthgaifeeoing hreYs
7 arePosed_at. the. i f - qro | f i n_joi
rember 5. kool iihE See'e, {RE LT MARKER & o PiculeYEna Blchol ¥ Bline
L3C3' OWB. scred 191633333 ,1BLAR joli@nhenbdr 2ashnenmmkI@ilfecti on as shown -:n
FIG 2c by a hex wench 9 fromthe outside of the screw hole 23 aliown
333 FIGS, |A antf®3{i, so tixai each of the Ioad transmtting keys 7
I s moved forwarg,ahgng e, @xd Sroflidhb&ok@ii nbShe bSEIEnAnefb&MWis fitted t
enters the key gPoové il.g%ﬁé%ﬁ?he %E?Ekness of %he {o%d © s aHeaio
30t r a8 mi thd agakiey rdccksdpettianol boef thapggpint hambché adepteenghgimherdtending
groove 11 as.s in FLG 2C' the.load .transmitt key, 7 J.s
o Sposed 90TEE R Ialt BROBY BEMYSE b it MekBs BT eSS LA liEh 2he B
; obit nmenbgk jSAnt hBmb& Sad@wntiNE10DE ;s6 AU (REFRELIA ndMthck NenRitRe higi;Hitt
menber S are connected] to each other,

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, ecach 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.



. 00301 Aider the .1,01131331g SereVIS are screwed, the depth of
eiacia of:theing screws 8 fromthe outside or the box Joint nenber 2
is measured Ova depth gauge or the like and it is confirnmed thiit the
|oad transmtting keys '7 :are reliablyofitted to the key giril:OveS
. 0031; In addition, a shear key structure 10 according to
this enmbodi ment [40S0proi diled in each oldie dents :Dia that are

i onned on the | 20. bet ween, t he box ,j.oi nt er nd.the pin

ot mener o AR TS D R e e R Rt LMo BuRGH 1 BE oBiels o
to each ofrohh@e bqgﬂﬁtosftﬁ@ﬁmﬂlﬁﬁnaﬂl&rah@de@méd perbesth pas@ @t lide bhd
portion or the. screw 30 harned of', for exanple, a stud bolt wth a

hexagonal it lhwréﬁrmeétthntdl@slowtrénm@méws 30z rehiAbl Y ditiedyo iy oayves ).
a nut 35:" and L i ke to be described bel ow are nounted at the tip
porti on of the cre 311. [00311 15Since the shear key structure 10

is provided in aaghlitgdn, hkeemtény Str&&aresl@ a&Soxﬂmgaﬁttmdmm&lﬁndmompxbheled in
box joi nt nenber 2adtep|n10| X the shea

structure eacrbl Priey drts29naatysg f?rmeﬁtonﬁhwt 2@ %ﬁweqnﬁée b%ﬂ{l@naemh%rnﬁo@rrd

5, that igtheg:t gifs and | ower steel pipes and 4, whicli are
connect ed % eac &&ﬁé—% frombeing rotated relative to each ot her

around an axi s. 120 Qb33 key structure 10Thecrdet3dliik preofoushelosltrean ekeyof the
structure 10 accor.di to.a first enbodi nent wll descr |
with ﬁ@f eflee s Q% Pl AN Tge rFﬁWb %%?‘at:%aAUl? BO%IIQné??g”‘e\ﬁCée\?Oék&?orme% 0(% for

i | Tustrat LpgngePURE bog whoCRdYE hal hblkShothRles inth %@d&??@é%ﬁdak@
yaws/ of the shear key structuré 10 when seen fromthe [ip of %

screw 30 bsdshbwmuoi st el thetfike gi bfeddsprilealditlof a25RPGS:d BAhe bp?,m.ﬂ_t,loxmfdhe
a cross-sectiopal view, which passes throurrh an axis on: he screw 30
and 3S o tHogonal to the central axis of the joint member 5, is shown
on the right sigdm3pp each of FIGS, 13A to W ;now As
shown in FIGS.. 3Ato 31"" the key nain body 31 133 tbrrned in the
shapel%f a 30p| Sinsctiatheprleyssisahst Mhisimpyijed berahghitaricsiale spas i an

vi ¢’ v and 5%6 V\;'i] gs%]IJ ]Z}%)'ﬂp{hlelb%gsoﬁlphl%l%%gls > and the Fﬁm hothIHéthé?rrS’ S srh%%‘el? ?/Ed

portion 3 ar s arrre

key nmai n bodyu31D. prS‘{LEiﬁs ﬁherbaxmlghnemberz%uhs piIEfoli’i’ﬂdneﬁﬁbetrHethaen;t & or
a bottom | ace 10 bottomportlon) 33 . of ther esséﬁ n32
Fur t her moMBPCTA8SMBwItsen PIaIER | a8A% PRIENSET epnegiod (&4 8% he

t hr ough- h%tgteﬁ‘}elﬁf'@e ttohe%cltl bRePLLLOM, 9fist he screw Sc?. pr ot r udes into
t he recesse portion .
20 [0033]

The details of the shear key structure 10 according to a first embodiment will be
described below with reference to FIGS. 3Ato 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. 3A to 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. 3A 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



[ 00351 .i A base end portion of the screw 30 is screwed into the put
Joint menber 5 as desm | sed above, The shear 'Key targetere 10 is

di sposed so that the tha .gobtion of the screw 30 paittie.s through.
Pi e through-hole 34 and the key main bady 31 tt, Shehei S Cev'e.r heal
the Ni' and lower "mint nenbers 2 and 5 ti"s shown in Fla 2. C. [00361
10Mor eovefkhottoneporeoesSed thporctisen p82ions32f or med at a position closer

to the 310 300 itletTiheit 5t e, mddle olthe k

52 T n-a verti onfutieBO: gn e bt fo: Serekveys CrreEhve it Rrotfere
. through- halagd 34 ¢ Vl{;bedrﬁoﬁ Bﬁth@%&’re%d‘px’@ﬂd&'esetﬁtoq}ié pRESscOY¥8iiohne. Joi nt
rrenbers :2 and 5 anwhil e, as long as the screw 30 can be inserted

into the thr oug[Qﬂ3ﬁ1e $4 while the key mMil body 31 extends over the
joi nt grenbers zé%ndcieﬁ pqrﬁgn oF@tsglsE:rle\eNn%d)%ls%rrégvea?r(l;[e§he)e/}ggg 1“%1% b%rzson

the key main bo trec ectro trarir

set. [0034d3scribed aboveTh &heekeadRey SnsCireWeds diopddae sPhapafettipoporabn bh&le
screw 30. As shown in FIG . 315, the planar shape of the recessed

poni Or: Egve30tR?éSq§é1§f0P%m? tb@aghmleﬁél aditahkewympartyey 3t waiengdoere both
I h "
pl anar s %g]‘pg) gmowéhotlﬁ m%ﬁgeég %%ngglggq&{,%gmd geessed portion 32

is slightly T"arger than etint 35 tti the
Chteethdi| out f@3ajion axis of the nut 35. A base end

porti of the t 35 | cl udes a toothed _washer. Further"” when a
stanc 5'trgboth Toregyert me%ﬁ%ﬁ%@H&BaS thraed akp PP eSO foan 191gt

above- me. ntd,oned i a%%ymléélﬁ%'fﬁieq{ g%élh edif Bl ﬁ{ 4 A 1%1iMEesh shafftect

of preventing the nut 25tkom being | oosened hS i nprovedthe not .35 is
screved t ociehel(sis nr@m@tﬂ)lmmthelthxtolughwlmkhﬁrwhnﬂe 1thh &enutaiBBodyohi egeidstayer

t act th th t t f i 32. .
CoM et WAL L5, SO SILLFE® 72,00, AT ISESSRES. ROGH LA SR o
3B, 10038 erbls%% hold 3&%@ theky hiaken@hyastdxeraodyerdM WinGhehbesded8lhe

e

an el astic rial such 30as rubber "‘and is M:Tied in a columar

shapelSi s Pprigon détheirpecasegapr@m JpGIBREy etinbedy &l 8i e vewich! ditection may

o he vound A0UN Fhe nit. 3)). As shown FIG 3G the gap 37 s

fined with the ¢d@stic body 38. Accordingly, when an temact Three 15

thspited. duri ngf (e:(rjllr}[s%Sr g%E:rle(\)Nréd t;[) t[1hee tIpe}Ijoe}Ellc)r\l/gfth%IS,crew 30. Asshown 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



oscillation belg.ieen Me key main body 31 and ale nut 33 is
aratorficd and the rotation of the not IIlii, is prixiC dited by a
frictional force that is generated between the side wail $6 and the
nut $5 by the elastic body 38. Further,lithe toothed washer of the
nat. 35 bites into the elastic body 38 and nore reliably prevents the
rottaion efcitldi@nictwved100key @ain body 31 ahid khet mit-3StihalsorlicH@ngtigerotation of

portion of, di nit 3; VWiiell.C 03 ' . ' CS | to the. ope

bF the r edisolE g5 SobeRmea ) ® FictioghiePss it n oS aRer S i a8 Pihod
made of rubbern 3emythecladtickedand. hasriedragt kedihat wamheshowa ni Fhis i3,
and the outer portion of the elastic lid 39 is covered with a lid.

body 40 aghesHeiis boay B @nd g1o1¢ reliapymrpents the taapddhatdp ring. 41, 10
which ks fixed h§E5?e side wall 36 of the recessed portion 32 as
shown iniiiila ,i; fitted on the outside lilt the lid body 40 as
sePar at i unr eventliel tHat, thinbitef @irtibher the dub®dyvidéh cAssghalmo the ddeG@ng3ik,
the stop ring 41 js fitted to a groove 42. that is.thrilled on the .
si de wal | UriECsast PYHe! open F%er@f? Wit i elaplac B S8 dhap by g apbber or the like
accor di NOLid i WBasAP &Rt FR: BB AP ol 8nichQ il g ffid 39 is
separation or the stop ring iliromthe recessed portion .32 is

prevent edcoddfdB40% lid body 40laskaowbiid BIG. BRhe élabti ¢ CHihdp&Dsthasing 41,

elasticity . int xial direction. of tliai nut . cor di Y Whi |
the - dt fen St et T bUevh (o6 ol R ioPofy HGvAL | o 1 Heted
fitted toghhe o@kib Py 1Adbay abSQLDRL i A -G8k rith LK EeRHt he btaagd_o. As
surface of the mt 35 and the | ower surface of the lid body 40 is

al ways fi shadn wi F10. 8Behebtastring 4odfittahth @it 2 thesdoem@0rre gl ssleeall

force is pi.-n-1tEated ijetWet: the he sur fac f the Qut .and.
the T over DEaPPALERbT T Gbi) PO e e by (M SpErbedT 1§ Rdiably
el astic | ifted%oitBatPhe &dpamtibAbetsi smﬁiﬁ%ﬁoﬂeﬁé alckgBd pbribhe2fit ptevdBedn
the axial direetio.h" which is caused by vibration during the
consttoction, céW4é b.revented. [0041] 2.5;3-i nee the ; Auer

peri phery ru th ' f et ' : t e iC
body 38 and theﬂg%#gﬁﬁgébf%%%u%gd?%gﬂﬂ%%%@@g1f§@g$g%§gg9%§(?ﬁ%abﬁ%%.
el asti c | iAdc3Qindlhevhiichhatinomsiohainsrartol @d fositicher Miut st35ring 4als be biedd to
and the rotation of the nut 35 is prevented even though the key main
body 31 04 FPATEL HLSIBsh % GHpAE VS rNS DBat T BrE otjﬁvg? @Weﬁr%ndstﬁﬁ&wetrhe

out si de of the JrecesseciPas i @Ray34illddSyiP ereg%icw@ymgtgre%ﬁer@; the

nut 35 is 30prevented, For this Treason, t ear Key structure 10
provi ded irepudrec et is 20ecrasd Shiowan Qe hdRIsuda@ dahe ngl35atldyhploeveentriace

t he upper d | ower steel .pipes I..and.4 from being rotated relatiyve
o each otna i b B G uREY: b BHsre. denThdRait 8 e e
or vi brat idefatiodOA@& nut 35 in the akidl §iR&kion SkRER i has@l @stibeitiohadyinangd

the thistle Fid are di sposed and Maid around. the nut, a Matil such

as an i npaewsttustiabsenbedrdyniche el astic body and the like and is not
directly applieﬂx%ﬁ the SerC VS, ikee;53.651.0y, PCSSibic to prevent
the SereW fi eni e%ig | oosened whil e suppressing the increase at

cost whthout thgiidackeaser Rfiphbs &itEen@f3stibeurs@r s and 0843ked by the
Next, a shear kg{ structure 50 according to a seeond enbodi nent of
the My: datiasic wWdy 3hend the orichaertinntn thefes dheerrewetpathaglagigdils’p, 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-off 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.



The shear key structure 50 aCCOQO 1313g 1.0 .thlS einhedinlen; ;5
different fromthe shear key structure 10 according to the first
enbodi nent in that an el astic body 51 haying an annul ar itotiow
structure wit:at a cylinder having a habe 52 at the central portion
of the cross-section is tbrned in an annul ar shape as the center
shaft, is used (Wd2ead of the 15el astic body 38. Wiieh is fon-tied in

the sh f lid.col . f the sh key. st 10.
Since other . poF BLih Tty PSRy dr e we Tpane 46 Whbudtig
the first yehedi IBNtuchakhenmpadtii ons el bzhwelaﬁmdmﬂa the 1€k ek @t

by I'1aQ same). reference 351.;;TCS;;;;;;S and the description thereof
will be osirettbdippiigdashe 20aeeor drtrgdingly Hilspesddiorsatent Sicees visHeom

el asti¢ bog I he I ructure - i .G c
Cocal 15 aot g Retze e bRER BRI Ol B HFk ey bC BLAR M 00K qripe e 8F
api : *i ed 'thherevishe el astic body 51 ;S MOUhted, the 1)011;0e [ SNand
significantly defornmed. Accordingly, it ;:c possible to nount the

el asti c body 5114%31 he gap between the. m| 35 and the side wail 36

with a small thfi@%t, a@ﬁea@kg§%%n{1re!5§) aisc oref?@lsti)gls iR ARIARLAAE, AR Ki ng

efficiettcy"” 00 | ear Ti1tslr structure eriti
aceor di ngidvehtien tili bddexabed@ih rétbehte to®IGt he | nvention will be
descri@ed W th Bffﬁience to FIG5, [004:71 3()lya shear key structure
60 actordimt t&%fls embodirnent is different fromthe sitear key

structure 10 acqqt diddgit Pttt ishstcembods it anbodimehnati@knapghitg

edge of a recessed .portion 32 is positioned outside the edge of a
bott om r ackecaBBesarudiat 18 asi@dingad khe3bA ohbalimeciassed apetasiioho®251 kaving

bot 1 om £ %0 ARG "R SSATAF 4P G 0 Uy GE * WAT eh ohi gl ok of the

erOSS-Se?bk@@s&ﬂbﬁ@§ﬂﬁﬂ@ﬂ@9mﬁ&nﬁMﬁsﬁqkﬁﬁtﬂ@é&ﬁ&%ﬁ%&ﬁéukﬂﬁnﬁ@&i&ﬁhénd
the inclined surface of the side wall 36A, is used instead of the

el astile bebyliaBdysitedidt dprpsrinitengdiapt ot hidicesmpountrent!. erae shrar Sarre
as those g{ruétnl% f0'. r %Hra:% eql TR o Hﬁ%’ er?hgdigl ﬁP&rE%@%rﬁe@%t}?@s’%f the first
reference nuneral's and the description thereof wl e omtted.

[ 004SI] Aceabdiingnt,otlidtippriemoodihine@bbdinshesne dbeoted agtliesahedyfebdhce S

mounted in the gap .. : .
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



37 between the outer periphery of the nut 35 and the side wail $6A,
the contact between the elastic body Si and the side wall 36,A is
reduced. Accordingly, it is possible to 10reduce a force that is
required to mount the elastic body. Asila result, it is possible to
efficiently nount the elastic body 61. 10049] 'Hie first to third

pr ef er r edoetrodditmerte bf andvn dmvisntlasinc balved lbedichdes ercipedealbove, but
the invention is

those | SoRoRTBH T RELe BT PRttt FRgaht T o ey diaoE- DRREEDNe it

modi fi cat Wanseand akt etsati onsheMiddic Mot esr agigee ofhet hatiseppRhdi scl osed
in clains, and it is understood that these nodifications and

al ter at i ofigbagigncal @r@ tlrraftameaqsnboaemf Ithegleigt rrnb@dfr@entaﬂgé agf dengéed by the same

' nvent% on fLrg,gcsen A afid (le§¢r1 tn)%t ére&‘f\}vgf Iﬁ{‘% Hhe box j oi nt

menber” an pmjoln rrerrbe are € structures shown
in FIGS. | A and[d04B] Further in the above- nentloned enbodi nents, the
shear key structures, 10, and 60 have been described in the eases

where the upper A§§@8INggp Hes Fmsﬂ%rnteﬁb Whedhe Srgieivogi fé Iymareice sk Hgored
to each 0%2%&\% n {ER trlgctgo@‘%{mﬁﬁ 3% @%etm‘e& N3pRIAE etween

However, ar key res may applirftd to a case ere
t he recesfecipoctbodns! hot rheisng wile3 et sd204d. arArecarrdmgBd itat paswblone or

2orendl Rl e I BB Ravie Mieh DR ety meks THBT i isrgngio o

member 5 BaveRee deatrdhed bbhy khe above-nientioned enbodi nents,
However, the screws 30 may be screwed into the box joint nenber 2.

[ 0052] Furthernﬁxé9]the cases where the dents aoa in which the shear
smas joi nd ponreird il mevsis Exfo BBt Gan her e RR s b HRe PhaC
enbodi mentsevelHowRKE Mmvehtid: Sheanmited & thdehiboesndniay hern @ﬁﬁ@ﬁt footidsease
where the dents 20a are formed on the nmer. surface of the |otht
por | i bh. 9gfsdin the art that the invention may have various modifications 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



Mor eover, the connection between steel -pipes, which are suitable for
steel pipe piles, has been described as an exanple in the
above-nentioned QrlibGllirliall;S litnyttvers it goes w thout
sayi ng that the hecention ntay be appliled to other thenbttht, to
which vibration or the like is applied, thr exanple., civil

Cagi r ai ' zdessghbet i bbb egmsntranet emésdink®100 54 e ver, the shear Ky aatmhivres.
synthetic ru ch as d|o t hetii c ubber itri
e S e RO N B A% SYRRLLS EDREL LIRS
may be usedrt@s. the .material of each of the eIast|C|)od|es 38, .51,
arF1 61 and the elastic lid 39. A porous body- having a
threesdittilthsHB3al Maiiattire, sheI| as sponge May bl: . applied as
t he 15pateri al t he el i C b dles
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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.
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5a screw that is fixed to a joint nenber connecting the respective

steel pi pes; a key main body that includes a recessed
portion, a ihrough-hole into which the SC. few jsinserted tX".ing
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1, wherein a hohheMsipotsddyanatiis pMvided ih A ghpécteleas tih outeodyriplery bt e nut
shear key structur z%ccor ding.to any one of Cains 1 to 3, 30wherein
the side AT P SEF IO B Esssad Boiicion is an inclined surface of which
an opening edge is farned toward the outside of the bottom portion,
and an inclined portion corresponding to the inclined surface is

10M ed at the ePRasflheshear key structure according to Claim 1,

wherein the nut includes a toothed washer.

15 3. The shear key structure according to Claim 1,
wherein an outer portion of the nut, which corresponds to an opening of the
recessed portion, is covered with an elastic lid having elasticity and an outer portion of
the elastic lid is covered with a lid body, and
the lid body includes a separation-prevention unit that prevents the lid body

20  from being separated from the recessed portion.

4. The shear key structure according to Claim 3,
wherein the separation-prevention unit is a stop ring that is fitted to a groove

formed on the side wall of the recessed portion.

25
S. The shear key structure according to Claim 1,
wherein a hollow portion is formed in the elastic body.
6. The shear key structure according to any one of Claims 1 to 5,
30 wherein the side wall of the recessed portion is an inclined surface of which an

opening edge is formed toward the outside of the bottom portion, and
an inclined portion corresponding to the inclined surface is formed at the elastic

body.



