
SHEAR KEY STRUCTURE Technical Field  [0001]  5  The present invention
realtes to a shear key structure that is mounted to prevent steel
pipes from being rotated relative to each other around an axis when
the steel pipes are connected to each other and can suppress
loosening or separation caused by an impact, vibration, or the like
during the construction of these steel pipes. Priority is claimed on
Japanese Patent Application No. 2009-242266 filed 10October 2, 2009,
the content of which is incorporated herein by reference.  Background
Art [0002]               In the past, steel pipes, such as steel pipe
piles or columns, have been widely 15used in civil engineering or
building structures.          When these steel pipes me 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 She and are longitudinallyMined to
each other at the site, so that a body having a predetermined length
is formed.. In recent years:, a method of 20connecting upper and
lower steel pipes by ioint members has been employed as an example of
a longitudinally ;pining method, 00031          In lilis method. for
example, as shown in Fla 6, ;Mut members 102 and 105 are 'mounted at
the lower end of the upper steel rape 101 and the upper end of the
lower steel 25pipe 104 bv welding in a factory, respeetivelv,
Further, the ;runt members 102 and ;05 are connected to each other by
load transmitting keys 1.07 at the site, so that the upper and lower
steel p: Pe s 101 and 194 am connected mechanically to each other.
1-'erthennore,, 3:3 order to prevent these upper and lower steel
pipes 101 and 1.04 from be as, rotated relative iie each other around
an axis, shear loays (not shosvn) are generally 30mounted on a joint.
120 between the joint members 102 and 105 so as to extend over both
the join:. members 10004.1 



Fo.r t:ixample, since steel pipe plies are cot:stricter.: by a
driving by. pne hammer  method, till:watery pile driver method,
routry drilling method" tacked piling method (pressfitting tnethod),
or the iike" large vibration or an impact force is applied to the
steel pipes or the...Joint inernbers. For this reason, bolts or the
like, which int .tised at the joint where the tipper and 3lower steel
;iiipes of the longitudinally Joined ;alt.:: are connected to ciach
other, are apt to be loosened. As result, a load may not be
sufficitiody transmitted to a joint portion. Further, there is a
possibility that shear keys mounted OD the peripheral surface (for
example" the outer surface) of the joint portion ere separated when
bons Or nth: li X i rig the shear keys are loosened. i 0[0005. In
contrast, or example, Patent Document". discloses a columnar body iN
luding a rotation preventing mechanism that prevents connected joints
from being rotated relative to each other around an axis.
Further,thr,example, Patent Document 2 discloses means for preventing
the 15screws that are provided at a joint of a steel pipe from being
loosened, 1000o          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 20elastic body
on a male screw and uses the male screw with the elastic body as a
loosening preVeDDOD MOD:bell [0007.1 Further, for example, a nut
(801..N) (registered trademark of jinx:nese Sane Industry; (to., 1.t.
(1.) itvith a toothed washer .'-itud a disc snring diselosed in
Non-patent 25 Document I; a "HardJock Nut' ("hard lock" is a
registered trademark of Japanese Hard Lock industry Co., istel,) that
is locked My making a wedge provided on the :11-31:3Or surface of a
ran disclosed in Noti-patent Document 2 bite into a Male screw; and
the like are put to practical DSC as the loosening prevention member
50 Related Act Document Patent Doettments 



00081 Patent Document 1 Rtpanese U.nexamined. Patent Application,
First Publication  2000-319874          Patent Document 2 tapanese
Unexamined Patent Appininuon" First publication No. 2005-48583
Patent Document 3 Japanese Ihrexamined Patent ick,pplications First
putthcation .5No EL7:54827 Patent Document 4 inipancso Patent
Publication No. 3041582 Norfioatent Doetimems [000(J-1. Non-pateni
Docuitieni IFittp://svsysv.simeorio.;pisirectietitaioglitmlif
Non-patent Document 2 http://www.itardlock.co.jpleinitiiiinde.s..phn
Disclosurei..)f the Invention Probkins 10 be: Solved by the Invention
;9010; 15However, preileterinined eleapinces are gerieraidy f0.1;
I:E7Ni at a 311CM bt.tr in consideration of dirtittusiomd en ors at
the ume oi manufacture Or Mounting,. ACCOrdirqgly, Mier) larg.:e
impact force is applJed as in the :driving construction, shear keys
themseives vibrate. For this reason, in the mechanism in the related
art, the vibration of the shear 20key s nanSnlitted to a .nut or the
like that fixes the shear key. As a result, it is not easy to
sufficiently cilevent the nut or the like, from being loosened,
Further, Fr a bolt or the like it3 tightened in order to make the nut
of 1:he like be not cad :v loosened, there is a problem in that a
load is directly apcil to the bolt and the bob is apt to be broken.
ipOi 1          An object of the invention is to provide a shear key
structure that cart suppress loosening or separation even thon-rh.
pile hammier driving, vibratory drisiing" and the like are applied
Wiring the construction of steel pipes. -Means or Solving the
Problems 



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 from being rotated relative to each other around an axis
4 when .the plurality of steel pipes are connected. in a longitudinal
di: . isitien of the steel pipc:ti. The shear key structure includes
a screw, a key main body, a nut, and an elastic body. 11-ie screw is
fixed to ajoint member connecting the tespeetive steel pipes, The key
math body includes a recessed portion, a through-hole into ,,chicla
the screw is  5 inserted being frarined at a bottom portion of the
.recciated portion, "lhe nut is screwed to the screw and is disposed
in the 3XeeeSEted portion. The elastic body tra provided in a gap
between the outer periphery of the nut and a side wail of the
recessed portion,          ..; \ ecording to the shear key structure,
since the neriptlery of the nut is elastically supported by the
elastic body, it is poi:table to absorb the osculation of a shear key
and to 10suppress the rotation of :he nut. [00 Li
Accrordinp; to a second aspect of the invention, in the shear key
structure accord:J:2 -to the first aspect, the. nut may include a
toothed washer, According to the shear key structure, since the nut
and the elastic body more 15tightly :mesh with each other by means ot
the toothed Wadther, it is possible to prevent the nut from being
rotated. [00141          According to a third aspect or the
thVetht0O, in the shear key structure according to the firSt aSpeCt,
an outer mation cif the out, wthob cony-wends hp at) opethou or me
20recessed portion, may be covered with an elastic lid haying
elasticity and an outer portion 01 1110 elastic lid ai (.0t/Ured
V.thil a bki body. The rid body May thtdade separation-prevention
unit that re vents the lid bOdy from being separated from .the
recessed portion, According to the shear key structure, since the
outer portion of the nut 1,s covered 25with the elastic lid haying
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
comma OM 1:001d; According to a fourth aspect of the invention, in
the shear licy structure 



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 fitted to the groove formed CM the
Side Wan of the recessed portion, the loosening oldie thad is
suppressed  and the separation of the nut from the recessed. portion
is prevented. 10016; According tid fi his aspect of the
inventionShear key structure a.ccording to the first aspect, a hollow
portion rnay be formed in the elastic body. .5Accord:nit to the shear
key structure, smee the hollow portion is torrided in the elastic
body, die elastic body can be locally deformed by .reteStanCe at the
time of mourning. As a mould u is possible to mount the elastic body
with a tinitdilame 1;0017 "According to a sixth aspect of the
invention in the shear key structure accoTiLinnis; 10to aiy tme or
the :first to fifth aspects. the side wall of the recessed pOrtbillhe
an nitelined surface of which an opening edge is fanned toward the
outside of tht bottom Portion " and an inn; illeij 001-0011
COITenpOnding 1.0 the inclined surface may be formed at the elastic
body,         According to the shear key strnoture, the contact
between the elastic body and side wall IS i5:,:inc,nid VAR50. th:t
Cla:Stie bOdy iS fillinifized- As a resuild it is possible to mount
the elastic body with a small force, Advantageous Effects of
htvention 10018; 20According 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,
ecoolingty, the loosening, of a. mit is suppiiessed,that it is
possible to ;prevent a shear key Men being separated. 25Brief
Description of Drawings 00191          FIG IA is a perspective view
showing. an exarimhi 01101111 members oltneet PiPes 'According; toast
embodiment or the invention, and ollidlys a state where the jobdt
members are not yet connected to each other. 'YuFIG. I is a
perspective view of the ;cant mid:tubers, and shows a state where the



joint members are connected to each other,                  s. Is a
partial sectiontd view illustrating a procedure for connecting
connection portions of the joint members, and shows a state where the
joint members are  not yet connected to each other.         FIG 213
is a partial sectional Oew illustrating the continuation of the
procedure for connecting the connection. portions, and shows a state
where the joint members arc connected to ead3 other.         fai 2C
is a partial sectional VeW illustrating the continuation of the
procedure for connecting the connection portions, and shows a state
where the oint members are connected to each other.         FIG. 3A
is a view illustrating a first process of a procedure for mounting a
shear key structure according to a first en:boa:rt.-tent of this
invention. 10FIG. 38 is a view ina second process of the procedure
for mounting the shear key structure accorthrig to the first
embodiment. FIG. 3G is a view illustrating a third process of the
procedure for mounting shear key structure according to the first
embodiment. FIG 3D is a view illustrating a fourth process of the
procedure for mounting the 15shear key six ucture according to the
first embodiment. FIG 3E is a view illustrating: a fifth process Of
the procedure for mounting Itte t...ar key structure according to the
[rat embodiment,         1-1( 31- is a view illustrating a sixth
process (mounting state) of the procedure for mounting the shear key
structure according to the first embodiment. 20FIG 4 is a view
showing the schematic con! iguration of a shear key structure
according to a second embodiment of the invention.         FIG 5 is a
view showing the schematic confirruration of - shear key structure
aeccrdng to a third embodiment of the invention.         FIG 6 is a
perspective view showing a state where stet.i pipes in the related
art are connected to each other. Description o nabodiments [00201 A
first eriiiit Tient of the inventionn 



FIGS. IA to 317. 10021.1 FIGS. lA and 18 show an example of ajoint
menthe,: that longitudinall, loins upper and loysier steel pipt5s,tnL
are f3erspective views of the joirrt member of wh c'  part of the
entire periphery is cut.         As shown in FIG 1A, a female bc-h.c,
Jelin member 2 is welded at a welded portion 3 in a factory and
mounted to the lower end of all upper yip& ni pc I . Further, a male
pin .joint I:le:Id:10r 5 3s welded at a welded portion 6 in a thetory
and mounted to the 5upper end of the lower steel pipe 4. ;00:221
Are-like load ;transmitting keys 7, '1/24-itch are appropriately
divided over the entire c-irennlierehilte, are motto ted on the hos;
'Joint tOettl ;ter 2 . The load trans-ringing keys 7 are tined. i mo
key grooves II; formed on the Offitet 10periphery or the 15ill joint
member 5, SO that the box joint tnenther 2 and the pin joint member 5
are con.nected to each other by the load ;transmitting keys 7.
"%Geer:h.:121y, the upper and lower steel 1:iipes I and 4 are
mechanically connected to each other in the longitudinal direction as
shown in MG 113. [00231 ISThe pin joint member 5 formed in a
cylindncal shape includes a fitting portion. 17 which is continuously
extended from a cylindrical portion 11. The eyli.ndrical portion 12
has sub"stantially the same diameter as the outer diameter of the
lower steel pipe 4, and the fitting portion .t3 has a diami-ter
smaller than ihe diameter of the :wink:meal portion 12. An engaging
recessed portion 14 inn.: whieh an en gaging 20protruding portion 21
of ;the box jciiilt membe.r 2 is Msetted is formed at the basc end.
portion of the enter periphery of the fitting portion 13. ./1s.n
engaging protruding portion 1;;S is formed at the tip of the .titting
portion 13 over the entire eitiVetrnieteittte, In addition., the key-
grooves 11 to which the hail transinittiii,g keys 7 ait fined are
formed on the outer periphery of the fitting; portion 13 over the
entire cirettinfittrence. 25[0024 The box joint member 2 is formed in
the shape of a. cylinder that has substantially the SOMO outer
diameter Salle outer dianieter of the imper steel pipe I. The inner
periphery ,..)r the box joint member 2 forms a portion to which the
fitting portion 13 of' the pin joint member 5 is fitted, afeet tile
Oligaging protruding portion 21 is 30fitted to the engaging; recessed
portion 14 of the pin joMt member S. 



0025l          further, aia engaging i.teessed portion 22, which is
engaged v'fith the engaging protruding portion. 16 of the pin Joint
member .5, is formed. on th.:=.: th.n.er periphery of the  S ;gale
end pow on of nha box joint medinber 2 over the entire.
circumferonee. Furthermore, sa.rdyty holes 23 are U.33 - nicd on the
outer periphery at appropriate intervals so as to correspond to the
no waling positions of the i-,ilacli transnUtting keys L. 1.13:33
Sett:3W holes 23 pass through the box ;Mid member .2 from the outside
to tint inside thereof. ...S1[0026.1         As shown in FIG. 'B.
dents 20a, which extend over both the box joint member 2 and the pin
30;313. Iilt:3313;13S-317 5" 33133-3 thrmitid at one or a.
pittralit:y of pi:is:Ulm:1s at appropriate intervals on ajoint 20
when the box. Mint member? and the pin joint .rnember 5 are conneeted
to each ;tither, Shear keys, which prevent the box Joint. member 2
and the it-thii 10joint menii-ir 5 troni being rotated relative to
each other, are mounted in the dents 20a. 902.71         FIGS. 2A and
213 illustrate a method of connecting the box joint. rnember '2 to
the pin ; Dint member 5. As shown in FIG-. 2A, Joining screws 8 and
the load transmitting keys 7 are 15mounted or: the box ;03331t
31,103'ilber 2. For example, a stud bolt with a. hexagonal hole Is
used as the joining screw 8, and the toining screws l:: are screwed
and mounted to the screw holes 23 of the box joint member 2 shown in
FIG. la [0028.1 Further, the engaj-!ing protruding portion 21 of the
box joint illeill bet: 2 is fitted to 20the engaging recessed portion
14 of. the pm Join: .member 7 and the engaging protruding portion 16
of the pin joint member 5 is fitted to the engaging cessed portion
2.2 of the box joint, In:timber 2 as shown. in Fitli. 28, so that the
box joint rnitintber 2. and the pin ;Mid member 5 are positioned in
the longitudinal direcdion and tips of the loi.id traiiganitting keYs
7 arePosed at the inlets of the key grooves i 1 of the .pin joint
member 5. -ie[0029          Alter that, each of the Joining
L3C3'0W3.-..3 g 3S 33,3113:itGil ill a normal direction as shown -:n
FIG 2c by a hex wrench 9 from the outside of the screw hole 23 aliown
333 FIGS, IA and t ti, so tixai each of the load transmitting keys 7
is moved forward along the axis of the joininisi. scre'A, 8 and
enters the key groove 11. When the thickness of the load
30transmitting key 7 is set to be larger than the depth of the he
groove 11 as shown in FIG. 2C" the load .transmittMg key 7 is
disposed so as to extend over both the box joint member 2 and the pin
;obit member 5. In this way, the box ;cant member 2 and the pin joint
member S are connected] to each other, 



.00301 Aider the .1,01131331g SereVIS are screwed, the depth of
eiacia of:theing screws 8 from the outside or the box Joint member 2
is measured Ova depth gauge or the like and it is confirmed thiit the
load transmitting keys '7 :are reliably fitted to the key giriI:OVeS
.0031;          In addition, a shear key structure 10 according to
this embodiment is proidiled in each oldie dents :Dia that are
lionned on the joint. 20 between the box joint member 2 and the pin
joint member a. in the shear icesi structure 10" a screw $0 islocked
to each ot the 10dents formed at ale pin loint member 5 so that a tip
portion or the. screw 30 harmed of', for example, a stud bolt with a
hexagonal. hole protnides into the dent 20a, and a key main body 31,
a nut 35:" and the like to be described below are mounted at the tip
portion of the screw 311. [00311 15Since the shear key structure 10
is provided in each of the dents 20a so as to extend over both the
box joint member 2 and the pin joint :member 5, the shear key
structure 10 prevents the box joint member 2 and the pin [oha. member
5, that is the 1111118ir and lower steel pipes and 4, whicli are
connected to each other, from being 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, diA to 3R FlOS. 3A to $F are views
illustrating a mounting procedure (first to sixth processes). A plan
yaws/ of the shear key structure 10 when seen from the lip of the
screw 30 is shown on the left side in each of 25FIGS. 3A to 311, and
a cross-sectional view, which passes throurrh an axis on:he screw 30
and 3S Orthogonal to the central axis of the joint member 5, is shown
on the right side in each of FIGS, 13A to W. ;now             As
shown in F1G-S.. 3A to 31"" the key main body 31 133 tbrrned in the
shape of a 30plate that has a substantially rectangular shape in plan
vic'v and a lidelitihriined thickness.          Further, a recessed
portion 32. which has a circular shape in plan view, is farmed at :he
key main body 311. suds tinainigh-nole .$4 is termed at the center or
a bottom lace  10 (bottom portion) 33 of the rCeeS:SeCI portion 32.
Furthermore, as shown in kki, 3A, the screw. $0 is inserted into the
through-hole 34 and the tip portion of the screw Sc?. protrudes into
the recessed portion 32. 



[00351 .iA base end portion of the screw 30 is screwed into the put
Joint member 5 as desmilsed above, The shear 'Key targetere 10 is
disposed so that the tha .gobtion of the screw 30 paittie.s through.
Pie through-hole 34 and the key main body 31 tt,Shehei S Cev'e.r heal
the Ni' and lower 'mint members 2 and 5 ti"s shown in Fla 2.C. [00361
10Moreover, the recessed -portion 32 is formed at a position closer
to the 310 300)1 itletTiheit 5 than the middle olthe 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 over the Joint
members :2 and 5. Meanwhile, as long as the screw 30 can be inserted
into the througinimle $4 while the key mM.il body 31 extends over the
joint members 2 and 5, the 15Pesitien of the recessed Portion 32 on
the key main body 31 in the .vertic.al direction may be arbitrarily
set. [00371         The not 35 is screwed to the Pp portion of the
screw 30. As shown in FICi. 315, the planar shape of the recessed
poni Or: 32 of the key inain body 31 is slightly larger than 20the
planar shape of the nut 35" and the depth of the recessed portion 32
is slightly larger than the thiCiCileSS Oh the tint 35 tti the
Chteethdil out rotation axis of the nut 35.          A base end
portion of the nut 35 includes a toothed washer. Further" when a nut
stanch trgboth a. ;0i-idled washerand a disc, spring washer like Ilse
above-me.ntioned "SOLN" (registered liedtfilarIC)N is used, an effect
of preventing the nut 25tkom being loosened hS improvedthe not .35 is
screwed to the screw 30 until the washer or the nut 35 conies into
contact with the bottom face 33 of the recessed. portion 32.
Accordingly" the nut 35 i.s disposed at the position shown io FIC,
3B, 100381 Next, a solid belt-like elastic body 3M winch is made 01
an elastic material such 30as rubber and is Mr:Tied in a columnar
shape, is provided in a gap $7 (FIG 38) between a side wall it) of
the recessed portion 32 and the outer periphery of the nut 35 so as
to he wound around the nut. 3)). As shown FIG. 3C, the gap 37 is
fined with the elastic body 38. Accordingly, when an temact Three 15
thspiied. during construction, the relative  11 



oscillation belg.ieen Me key main body 31 and ale nut 33 is
aratorficd and the rotation of the not lllii, is prOxiC'dited by a
frictional force that is generated between the side wail $6 and the
nut $5 by the elastic body 38. Further, the toothed washer of the
nat. 35 bites into the elastic body 38 and more reliably prevents the
rottaion of the mit. 5100::"91        "ikttni- that_ the older
portion of die tnit 3;5, Whiell C,03 ' : ' CSOOZICIS to the opening
of the recessed portion $2, is covered with an elastic lid 39 that is
made of rubber or the. like and has elasticity, as shown in FIG. 3D,
and the outer portion of the elastic lid 39 is covered with a lid.
body 40 as shown in FIG: 3.1ll. Further, a C-shaped stop ring. 41, 10
which is fixed to the side wall 36 of the recessed portion 32 as
shown in iiiila 3F, i; fitted on the outside lilt the lid body 40 as
seParatiunreventbilill unit for the lid body 40. As shown in FIG. 31,
the stop ring 41 is fitted to a groove 42. that is thrilled on the
side wall dri near the opening of Elie. recessed portion 32.
Accordingly, the stop ring 41 is reliably fixed, so that the.
separation or the stop ring ilirom the recessed portion .32 is
prevented. 15[00401        Ivkanwbile, the elastic lid 39 has
elasticity in the axial direction of tliai nut 35. Accordingly; while
the dimensional error of the position or the stop ring 41 to be
fitted to the .grilinve 421s absorbed, a gap ixttoteep the bead
surface of the mit 35 and the lower surface of the lid body 40 is
always filled with toe elastic body and a suite where a 20repulsive.
force is pi-n-ItEated ijetWeet; the head surface of the Out 33 and
the lower surface of the lid body 40 is maintained. Therefore, the
elastic lid 39 is pi:clam:idle since the deviation of the flat 35 in
the axial direetio.h" which is caused by vibration during the
construction, can be b.revented. [0041] 2.5;3-i nee the ;Auer
periphery ru thp nut 35 is 33,,, atinded and supported by the elastic
body 38 and the outer portton 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
bodv 31 oscillates due loan impact o.r vibration. Moreover, since the
outside of the recessed portion 32. is covered, the coming-oft of the
nut 35 is 30prevented, For this reason, the shear key structure 10
provided in the dent 20a as shown O.: FRI 2:3 can reliably prevent
the upper and lower steel pipes I and 4 from being rotated relative
to each other without being deviated or separated due to an ing.tact
or vibration.  U0421          Further, since the elastic: body and
the thistle Fid are disposed and Maid around. the nut, a Matil such
as an impact ;5 absorbed by the elastic body and the like and is not
directly applied to the SerC;VS, ikee;53.651.0y, POSSibic to prevent
the SereW5 fieni behig loosened while suppressing the increase at
cost without the increase of the size of the screws, [00431
Next, a shear key structure 50 according to a seeond embodiment of
the My:dation will be thscribed with reference to FIG, 4. [00441 



The shear key structure 50 aCCOO:1313g 1.0 .thIS einhedinlen; ;5
different from the shear key structure 10 according to the first
embodiment in that an elastic body 51 haying an annular itotiow
structure wit:at a cylinder having a hole 52 at the central portion
of the cross-section is tbrmed in an annular shape as the center
shaft, is used instead of the 15elastic body 38. Whieh is fon-tied in
the shape of a .solid columnar ben, of the shear key. structure 10.
Since other .portionti of this embodinuant are the Sihhe as those of
the first embodiment. other portions of this embodiment are danOted
by IlaQ same). reference 351.;;TOS;;;;;;S and the description thereof
will be omitted. I004S1 20According to this embodiment, since the
elastic body 5.l has the hollow structure, the elastic body 51 can be
locally deformed, If there is a portion to e,(13e11 a large force
api:*ied 'When the elastic body 51 ;S MOUhted, the 1)011;0e [ SNand
significantly deformed. Accordingly, it ;:c possible to mount the
elastic body 51 in the gap between the. mil 35 and the side wail 36
with a small three. As a result, it is possible to 25unoroge working
efficiettcy" 00461          Nest it shear litslr structure eiiti
aceording I() a third ere; bOdtrtlehl: Or the invention will be
described with reference to FIG 5, [004:71 3()lya shear key structure
60 accordimit to this embodirnent is different from the sitear key
structure 10 according to the first embodinttant in that ell opeMitg
edge of a recessed .portion 32 is positioned outside the edge of a
bottom race 33 so that a side wail 36A of a recessed portion 32 is
formed of an inclined stun:cc inclined toward the outside  of the
bottom fa tinanci an annular elastic body Si, which has a
eross-seetion corresponding to the outer periphery of the nut 35 and
the inclined surface of the side wall 36A, is used instead of the
elastic body 38. Since other portions of this embodiment are the same
as those of the first embodiment, they are denoted by the same
reference numerals and the description thereof will he omitted.
[004SI According to this embodi nient. when the elastic body 61 is
mounted in the gap 



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. As a result, it is possible to
efficiently mount the elastic body 61. 10049] 'Hie first to third
preferred embodiments of the invention have been described above, but
the invention is not limited to the embodiments. It is apparent for
those ISsk Hied in 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 arc also naturally included in the range of the
invention. [0050.1 For example, the structures of the box joint
member andpm joint member 20are not limited to the structures shown
in FIGS. IA and I B. Further, in the above-mentioned embodiments, the
shear key structures 10, 50, and 60 have been described in the eases
where the upper steel pipe I 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 applirftd to a case where
the recessed portions forrning the dents 20a are termed at any one or
both of the upper steel pipe I and the lower steel pipe 4. [00511
Further, cases where the screws h are screwed into the pin jont
member 5 have been described in the above-nientioned embodiments,
However, the screws 30 may be screwed into the box joint member 2.
[0052] Furthermore; the cases where the dents aoa in which the shear
key structures 10, 50, anI .)1.1 are provided are formed cm the otaer
smfa s j0ind ponicins have been  -14 described in the above-mentioned
embodiments. However, the shear he structures rnaybeannuect to a case
where the dents 20a are formed on the nmer surface of the Iotht
porlion. 90531 



Moreover, the connection between steel -pipes, which are suitable for
steel pipe piles, has been described as an example in the
above-mentioned OirlbOillirliall;S, litnyttvers it goes without
saying that the hecention ntay be applied to other thembttht, to
which vibration or the like is applied, thr example., civil
Cagirai'zring or building structures. 101005411          Meanwhile.,
synthetic rubber, such as polybutadione synthetic rubber, nitrite
synthetic rubber, and chloroprene synthetic rubber, other than rubber
may be used as the .material of each of the elastici)odies 38, .51,
arF1 61 and the elastic lid 39. A porous body- having a
threesdittilthsh5nalMaiiattire, sheli as sponge, May bl:`. applied as
the 15material of each of the elastic bodies and the elastic lid 39.
10055]          Farihaii the lathlike elastic body 3:8 having a solid
colunmar structure, the elastic. body 51 having a hollow structure
formed in a cylindrical and annular shape, and tlie annular elastic
body 01 having a cress-section corresponding to the shape of a gat)
20which the annular elastic body Is mounted have been used in the
above-mentioned untxyclimeras. However, ejastie bodies having
structures, other than these structuths or knotsm annular elastic
bodies such as Orrtngs may be used as the above-mentioned elastic
bodies. 1905(51 25Furthermore, the case whore 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) ot. a hollow
structure is not tormed at the cert.-. portion of the cosss-steetum,
and may be formed at a -oredeterniined portion on the cross-section,
m at a predetermined portion on the elastic 30body 51 in the
circumferential direction (\longitudinal direction) of the elastic
body 51.          Moreover, it goes without saying that the
structures, the materials, and the of the first to third embodiments
can be arbitrarily eombined, 100571  Further the cases where the
toothed washer is disposed at the base end portion of the nut 35 have
been described in the ithove-irsentioned embodiments. However,
whether the toothed washer is formed or not may be ;:irbittarily set.
[00581 5Furthermore, the cases where the outer portion of the nut 35,
which corresponds to the opening in, the recessed portion 32, is
covered. with the elastic ha 39 and the outer portion of the elastic
lid 39 is covered with the lid body 40 have been described jti the
above-mentioned embodiments. However., boil; the elastic lid 39 ariii
the lid body 40 may not be provided, anct only the lid body 40 may be
provided without the elastic lid 39, 1.000591          Meneeveit the
cases gihere the stop rings 41 are fitted to the grooves 42 forrned
on the side walls Slo and 361A 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 slop ring 41 is an example of the separrialon-prevention
unit, and other 1.5separation-prevention unit may be used. Further,
the separanompreventii-m unit may not be used. [00601
Furthermore, the cases where each SefeW 30 is fornied of a sind bolt
with a hexagonal hole. the base end portion of each screw is screwed
to the pin joint meinber 20and each screw 30 is thus fixed have been
described in the abovementioned embodiments. However, for example,
the base end portion of the screw may be fixed to the joint menaber
by other means such as press-aitting.             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 he used 25liaS:elld Of thed bOlt Wilh a industrial Applicability
l006l          A.eceitsinin to the shear key structure of the
invention, an elastic body can absorb an. impact or vibration that is
3plied to a steel pipe lyy a driving method or tile. liise" and it iS
possible to prevent Ri separation of a. shear irtliy by preventing
the loosening or separation of a nut.  Reference Signs List 00621
1: upper steel pipe               2: box joint :member 53"welded
portion 4: lower steel pine 5: pin joint member 7: load transmitting
key 8: .1 Oini g screw 109: hex wrench 10: shear key: structure 



11: key groove 12.: cylindrical portion 13:fitting :portion
15engagittg itcessed portion 16, 21: engaging protruding portion
,miut 20a: dent 23:ew hole: 2030: screw: 31: key rthain body 32:
recessed portion 33: botiorn. face 34: through-hole 35:  36, 36A:
side wall 37: gap 38., .51, 61: elastic body 39: elastic lid 40: lid
body 41: stop .ring 42.: groove  1'7 CLAIMS         I. A Sheaf key
structure that prevents steel pipes from being rotated relative to
each other around an sot is when the plurality of steel pipes are
connected in a longitudinal direction of the steel pines, the shear
key structure comprising: 



5a screw that is fixed to a joint member connecting the respective
steel pipes;         a key main body that includes a recessed
portion, a ihrough-hole into which the SC:few jsinserted tX".ing
formed a.t a bottom portion of the recessed portioik       a nut that
is screwed to the screw and is disposed in the recessed portion; and
an elastic body that is provided in a gap between an outer periphery
of the on 10and a side wall of the recessed portion. 2. The shear key
sin:to-nue according to Claim I, wherein the nut includes a toothed
washer. 1 53. The shear key StrUCture according to Claim
whe.rein an outer portion of the nut, which correspords to an opening
of the recessed portion, is covered with an elastic lid haying
elasticity and an outer portion of the elastic lid is covered with a
lid body, and              the lid hodtti inctudes a
separation-presiention unit that prevents the lid body 20from being
separated from the recessed portion. zt. The shear key structure
according to Claim 3,,         wherein the separation-prevention unit
is a stop ring that is fined to a nroove formed on the side wall of
the recessed portion. 5. The shear key structure according to Claim
1, wherein a hollow portion is Mimed in the elastic body. o. fine
shear key structure according to any one of Claims 1 to 3, 30wherein
the side wall of thc recessed portion is an inclined surface of which
an opening edge is farmed toward the outside of the bottom portion,
and an inclined portion corresponding to the inclined surface is
10Mled at the elastic 


