Description

Title of Invention: NON-WELDED JOINT FOR PILES

Technical Field

[0GOTL] The present invention relates to a weldless joint for
piles, which is configured to connect, without welding, piles to
be axially joined to each other when precast concrete piles or other

types of piles are driven into the ground.

Background Art

(00021 In general, when prefabricated piles are driven into

the ground, there has been employed a method of driving, into a

desired depth, precast concrete piles each having a predetermined
length while connecting the precast concrete piles together in a

length direction as needed. In this case, the piles are connected
by a method of connecting, by welding, metal end plates arranged
integrally with end surfaces of the precast concrete piles,

respectively.

00031 However, in the connecting method using the welding,

connectlon strength depends on whether or not satisfactory welding
has been conducted. Therefore, high skill is required in the
connecting method using the welding, hut the number of experienced
andskilledworkers hasbecome insufficient inrecent yvears. Further,
the pile connecting work is conducted ocutdoors at the site where

pilesaredriven, therebycausingaprobleminthat thepile connecting



work depends on weathers.

[0004] Accordingly, in recent years, there has been developed
aweldless joint that does not reguire the welding. As illustrated
inFIG. 13, the related-artweldless joint includes arc—shapedplates
3 that are mounted over end fittings 2, Zof piles 1, 1 to be connected
to each other, and are fitted on outer peripheries of theend fittings
2, 2. The arc-shaped plates 3 each have a shape obtained by dividing
acylinder intomultiple pieces in a radial direction. Inaddition,
there has been developed such a method that flange-shaped protruding
threads 5, 5 formed inaprotrudingmanner onouter peripheral surfaces
of the end fittings 2, 2 are fitted in a recessed groove 4 formed
in an inner peripheral surface of each of the arc-shaped plates
3, to thereby fix the arc-shaped plates 3 to the end fittings 2,
2 with bolts 6 (for axample, Patent Literature 1).

[0C05] Further, the following method has been developed as the
method of fixing the arc-shaped plates as described above. As
illustrated 1in FIG. 14, arg-shaped-plate interconnecting
protrusions 3a, 3a are formed on outer peripheries of end portions
of each of the arc-shaped plates 3 that are mounted over the end
fittings2, 2of thepilesl, 1. Thearc-shaped-plateinterconnecting
protrusions 3a, 3a each have a shape obtained by vertically dividing
a dovetail shape in half. In addition, there 1is used an
arc-shaped-plate interconnecting fitting7havingaplate-like shape
with a tapered dovetail groove 7a to be fitted to the dovetail shape.

The interconnecting protrusicns 3a, 3a are fitted in the tapered



dovetall groove 7a, and the arc-shaped~plate interconnecting fitting
7 is slid, to thereby connect the arc-shaped plates 3, 3 together
while bringing the arc-shapedplates 3, 3 ¢lose toeach other (Patent

Literature 2}).

Citation List
Patent Literature
[0006] [BTL 1] JP 2003-8Z656 A

[PTL, 2] JP 2011-89302 A

Summary of Invention

Technical Prcblems

IG0077] In the related-art weldless 7joint £for piles, the
above-mentioned weldless joint having the structure as illustrated
in FIG. 13 invelves the fixing of the arc-shaped plates to the upper
and lower end fittings with bolts, and hence a large number of bolts
are used, thereby causing a problem in that the fixing work with
bolts reguires much fime and effort.

[0008] Further, it ig necessary tc form a large number of screw
holes in theend fittings of thepiles inadvance. TInordertoprotect
the screw holes, hole plugging bolts having square holes for £fitting
tools aremounted to end surfaces of theend fittings. Inthisstate,
concrete is placed and steam curing is performed after removal of
the molds. However, the screw holes and the hole plugging bolts

are placed in a ssvere environment, Thereby causing a problem in



that some of the hole plugging bolits cannot be removed and the entire
piles are therefore discarded inevitably.

[0009] In the method of connecting the arc-—shaped plates by
the arc-shaped-plate interconnecting fitting having a plate-like
shape as illustrated in FIG. 14, there are prcblems in that, when
significant bending moment acts on tThe joint part, the conneciing
fittingmaybedeformed, and that the shear strength of the connecting
fitting in a direction orthogonal teo an axial direction is smaller
than that of a pile body.

(00101 Further, the connecting method has a problem in that
torgue transmission is unsatisfactory when the piles need to be
driven while turning the piles.

[0011] The present invention has been made in view of the
problems inherent in the related art, and has an cbject tc provide
a weldless joint for piles, which is capable of achieving reduction
in number of members to be used, reduction in cost, satisfactory
workability, and high flexural and shear strengths, and is also
capable of providing a mechanism of transmitting rotational torque

at the same tfime.

Selution to Problems

[0012] In order to solve the problems inherent in the related
art as described above, the feature ¢f the invention according to
claiml residesinaweldless joint forpiles, including: end £fittings

respectivelyarrangedat joiningendportionsofpiles tobe connected



to each other; and a plurality of arc-shaped plates fitted over
the end fittings so as to be arranged around outer peripheries of
the end fittings, the end fittings including flange-shaped
protruding threads formed integrally along the outer peripheries
thereof, the plurality of arc-shaped plates including recessed
grooves formed in inner peripheral surfaces thereof, the protruding
threads of the end fittings being fitted in the recessed grooves,
the piles being connected to each other by fitting the protruding
threads in the recessed grooves so as to f£it the plurality of
arc-shaped plates on the outer peripheries of the end fittings.

The end fittings include shear ring fitting portions having
a circular ring shape, respectively, the shear ring fittingportions
being formed in joining surfaces of the end fittings, respectively,
and being arranged coaxially with the end fittings. A shear ring
having a circular ring shape is interposed astride the shear ring
fitting portions in the joining surfaces. The shear ring fitting
portions each include a projection formed on a bottom surface thereof
by partially heightening the bottom surface. The shear ring
integrally includes a recess in which the projection is fitted,
the recess being formed in each of upper and lower surfaces of the
shear ring at a position corresponding to the projection on the
bottom surface. The projection on the bottom surface is fitted in
the recess in the each of the upper and lower surfaces cf the shear
ring so that the shear ring and the end fittings are prevented from

relatively moving in a circumferential direction, to thereby



transmit a moment of rotation between the plles to be connected
upright.

[0013] In addition to the configuration according to claim i,

the feature of the invention according to claim 2 resides in that
the weldless joint for piles further includes an arc-—shaped-plate
interconnecting fitting  having a plate-like shape, the
arc-shaped-plate Interconnecting fitting being fixed over outer
surfaces of end portions of adjacent arc-shaped plates of the
plurality of arc-shaped plates, to thereby connect the plurality
of arc-shaped plates together, that the arc-shaped-plate
interconnecting fittinghas a tapereddovetail groove formed therein,
the tapered dovetail groove having a dovetail-groove-shaped
cross—section and being formed inte such a tapersed shape that any
one of upper and lower sides of the tapered dovetail groove is narrow,

that the adijacent arc-shaped plates incliude arc-shaped-plate
interconnecting protrusions formed on the outer surfaces of the
end portions therect, respectively, the arc—-shaped-plate
interconnecting protrusions each having a shape obtalned by
vertically dividing in half a tapered dovetall shape that is fitted
to the tapered dovetail groove, that the arc-shaped-plate
interconnecting protrusions are inserted into the tapered dovetail
groove so that the arc-shaped-plate interconnecting fittingconnects
the adjacent arc-shaped plates together, and that end portions of
the arc-shaped-plate interconnecting fitting are screwed onto the

adjacent arc-shaped plates.



[0014] In addition to the configuration according to claim 1
or 2, the feature of the inventiocn according to claim 3 resides
in that the shear ring fitting portions are formed intc a groove
shape 1n surfaces of the joining surfaces of the end fittings,
respectively.

[0015] In addition to the configuration according to claim 1
or 2, The feature of the invention according to claim 4 resides
in that the shear ring fitting portions are each formed into an
annular shape obtained by shaving, in a stepped manner, a corner
definedby the joiningendsurface and an inner peripheral rimsurface
of an end plate center copening formed in a center of each of the
end fittings, and that the shear ring having the circular ring shape
igs fitted on the inner peripheral surface of the end plate center
opening.

[0016] In additicon to the configuration according to claim 3
or 4, the feature of the invention according to claim 5 resides
in that the shear ring f£itting portions of the end fittings are
each formed into such a tapered shape that the bottom surface side
is narrower than a Jjoining surface opening side, and that upper
and lower sides of an inner peripheral surface of the shear ring
and upper and lower sides of an outer peripheral surface of the
shear ring are each formed into a tapered shape conforming to each
of the shear ring fitting portions.

[10017] In addition tTo the configuraticn according te claim 1,

the feature of the invention according to claim 6 resides in that



the shear ring is formed integrally with one of the end fittings
in a protruding manner so0 as to have such a trapezcid cross—-section
that a protruding end portion side is narrow, and that the shear
ring is fitted in the shear ring fitting portion that is formed
in another one of the end fittings so as to have a shape conforming
to the tTrapezoid shape of the shear ring formed integrally with

the one of the end fittings.

Advantageous Effects of Invention
100187 As described in cilaim 1, the weldless joint for piles
according to the present invention includes: the end fittings
respectively arranged at the joining end portions of the piles to
be cennected to each other; and the plurality of arc-shaped plates
fitted over the end fittings so as to be arranged around the outer
peripheries of the end fittings, the end fittings including the
Flange-shapad protruding threads formed integrally along the outer
peripheries thereof, the plurality of arc-shaped plates including
the recessedgrooves formed in the inner peripheral surfaces thereof,
theprotrudingthreadsoftheendfittingsbeingfittedinthe recessed
grooves, the piles being connected to each other by fitting the
protruding threads in the recessed groovesg so as to £it the plurality
of arc-shaped plates on the cuter peripheries of the end fittings.
The end fittings include the shear ring fittingportions having
acircular ring shape, respectively, the shear ring fitting portions

being formed in the joining surfacesof theend fittings, respectively,



and being arranged coaxially with the end fittings. The shear ring
having a circular ring shape 1s interposed astride the shear ring
fitting peortions in the Joining surfaces. The shear ring fitting
portions each include the projection formed on the bottom surface
thereof by partially heightening the bottomsurface. The shear ring
integrally includes the recess in which the prejection is fitted,
the recess being formed in each of the upper and lower surfaces
of the shear ring at the position corresponding to the projection
onthebottomsurface. Theprojectiononthebottomsurfaceis fitted
in the recess in the each of the upper and lower surfaces of the
shear ring s¢ that the shear ring and the end fittings are prevented
fromrelatively moving in the circumferential direction, to thereby
transmit a moment of rotation between the piles tc be connected
upright. With this, the shear ring is interposed between the end
fittingsofthepiles tobeconnectedteceachother, therebyincreasing
the shear strength in the direction orthogonal to the axial direction
and the strength of the joint part.

[0019] In addition, the fitting of the recesses and the
projections prevents the shear ring and the shear ring fitting
porticns from relatively moving in a rotational direction, thereby
adding a torgue transmitting function at the same time. Asarssult,
multi-functional joint structure can be obtained with a smaller
number of members.

[0020] As describecd in claim Z, the weldless joint for piles

according to the present invention further includes the



arc—shaped-plate interconnecting fitting having a plate-like shape
and being configured to connect the adjacent arc-shaped plates
together. The arc-shaped-plate interconnecting fitting has the
tapered dovetall groove formed therein, and the tapered dovetall
groove has a dovetail-groove-shaped cross-section and formed into
such a tapered shape that any one of Lhe upper and lower sides of
the tapered dovetail groove 1s narrow. The adjacent arc-shaped
plates inciude the arc-shaped-plate interconnecting protrusions
formedontheouter surfaces of theendportions thereof, respectively,
and the arc-shaped-plate interconnecting protrusions each have a
shape obtained by vertically dividing in half the tapered dovetaill
shape that 1is fitted to the tapered dovetall groove. The
arc—-shaped~plate interconnecting protrusicons are inserted into the
tapereddeovetail groove sothat thearc-shaped-plate interconnecting
fitting connects the adjacent arc-shaped plates Logether.
Aocordingly, unlike the related art, it is unnecessary to perform
fastening work on a large number of screws. Further, the members
are lightweight, and hence the piles can be connected together in
a short period of time with good workability.

[0021] Further, both ands of the arc-shaped-plate
interconnecting fitting are screwed onto the arc-shaped plates.
Thus, when a bending force is applied to a connecting portion between
the piles, component forces of separating the arc~—shaped plates
from each other are generated, whereas a force of outwardly warping

the both ends of the arc-shaped-plate interconnecting fitting is
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applied to the arc-shaped-plate interconnecting fitting. However,
the warpage at this time is prevented through the screwing, and
hence 1t 1s unnecessary to increase flexural strength of the
arc—shaped~plate interconnecting fitting. As a result, the
arc-shaped~plate interconnecting fitting can be formed intc a thin
fitting that is lightweight and easy to handle, and is also reduced
in protruding height from the outer peripheries of the piles.
[0022] As described in claim 3, according te the present
invention, the shear ring fittingportions are formed inte the groove
shape in the surfaces of the joining surfaces of the end fittings,
respectively. Accordingly, the shear ring fitting portions can be
easily formed by machining the disc-like end fittings using a lathe,
whereas the shear ring can be easily formed by machining a circular
ring material using a lathe.

100237 As described in claim 4, according to the present
invention, the shear ring fitting portions are each formed into
an annular shape ocotained by shaving, in a steppedmanner, the corner
defined by the joining end surface and the inner peripheral rim
surface ¢f the end plate center opening formed in the center of
each of the end fittings, and the shear ring having the circular
ring shape is fitted on the inner peripheral surface cof the end
plate center opening. Accordingly, the shear ring fittingportions
can be formed in the end fittings easily.

[0024) As described in <lalm 5, according to the present

invention, the shear ring fitting portions of the end fittings are
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each formed into such a tapered shape that the bottom surface side
is narrower than the joining surface opening side, and the upper
and lower sides of the inner peripheral surface of the shear ring
and the upper and lower sides of the outer peripheral surface of
the shear ring are each formed into a tapered shape conforming to
each of the shear ring fitting portions. Accordingly, when joining
the end fittings of the upper and lower piles together, owing to
the tapered grooves of the end fittings and the tapered shape of
the shear ring, the piles are aligned automatically, thereby
facilitating high-precision joining of the piles.

[0CZ5] As described in claim 6, according tTo the present
invention, the shear ring is formed integrally with one of the end
fittings in a protruding manner so as to have such a trapezoid
cross—-section that the protruding end portion side is narrow, and
the shear ring is fitted in the shear ring fitting portion that
is formed in another one of the end fittings so as to have a shape
conforming to the trapezoid shape of the shear ring formed integrally
with the one of the end fittings. Accordingly, the shear ring is
formed together with the end fitting when forming the end fitting,
thereby reducing the number of manufacturing steps, which leads

to reduction in cost.

Brief Description of Drawings
[0026] FIG. 1isacross~sectional view i1lustrating an example

of a weldless joint for piles according to the present invention.

12



FIG. 2 is a longitudinal sectional view illustrating the
waldless joint for piles according te the present invention.

FIG. 3 is a perspective view illustrating an example of a shear
ring employed in the present invention.

FIG. 4 is a cross—sectional view illustrating & structure for
interconnecting arc-shapedplates of the weldless joint illustrated
in FIG. 1.

FIG. 5 1is a front wview illustrating the structure for
intercconnecting the arc-shaped plates of the weldless joint.

FIGS. 6 are views illustrating one of the arc-shaped plates
0of the weldless joint illustrated in FIG. 1, in which FIG. 6({a)
is a view illustrating an end surface of the arc~shaped plate, and
FIG. 6(b) isaplanviewillustratinganendportiocncf the arc-shaped
plate.

FIG3., 7 are views 1llustrating an arc-shaped-plate
interconnecting fitting of the weldless joint illustrated in FIG.
1, inwhichFIG. 7(a) isafrontviewiliustratingthearc-shaped-plate
interconnecting fitting, and FIG. 7(b) is a plan view illustrating
the arc-shaped-plate intercennecting fitting.

FIG. & is a partial sectional view illustrating shear ring
fittingportions andthe shearringyportioninapilejciningprocess.

FIG. % is a partial sectional wview illustrating another
embodiment of the present invention.

FiG. 10 is apartial sectional view illustrating still another

embodiment of the present invention.
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FIG. 11l is apartial sectional viewlllustrating still another
embodiment c¢f the present invention.

FIG. 12 is apartial sectional view illustrating still another
embodiment ¢f the present invention.

FIG. 13 1s a longitudinal sectional wview illustrating an
example of the related-art.

FIG. 14 is a partial perspective view illustrating another

exampie of the related-art.

Deécription of Embodiments

[0027] Next, modes for carrying out the present invention are
describedwith reference toembodiments illustratedinthe drawings.
The embodiments exemplify a case where a weldless Joint for piles
according to the present invention is emploved to connect precast
concrete piles together.

10028] In the drawings, the pile includes a pile body 10
steel pipe 11 that covers an outer periphery of the pile body 10,
and an end fitting 12 arranged integrally with an end portion of
the pile body 10.

(00297 The end fitting 12 is formed into a circular plate~-iike
shape, and has an cuter surface serving as a joining surface 12a.
Although not shown, an end portion of a prestressed concrete (PC)
tendon for introducing prestressing, which is inserted into the
pile body 10, is fixed to the end fitting 12.

[0030] Shear ring fitting portions 30, 30 are respectively
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formed in the upper and lower Jjoining surfaces 12a, 1Z2a so as to
faceeachotherinalignment. Eachof theshearringfittingportions
30, 30 1s formed intc a circular-ring-shaped recessed grcocove that
is to be arranged coaxially with the end fitting 12. A
circular-ring—-shapedshearring3lis fittedintheshearringfitting
portions 30, 30 s0 as to be arranged astride the shear ring fitting
portions 30, 30.

[0031] Fach of the shear ring fitting porticons 306, 30 is formed
into such a trapezoid shape that a cross-section taken along a radial
direction of a pile is narrower on a bottom surface side, i.e.,
on a groove bottom 30a side, and is wider on a groove opening side.
B cross-secltion of the shear ring 31 taken along the radial direction
of the pile is formed into such a shape that an upper normal trapezoid
and a lower inverted trapezold symmetrical with respect to a center
in a height direction are integrally superposed in conformity with

3, & shape tapered

e

the shear ring fitting portions 30, 306, that
upwardanddownwardwithrespecttothecenter intheheightdirection.
[0032] Recesses 32, 32 are formed in each of upper and lower
surfaces of the shear ring 31. The recesses 3Z, 32 are regessed
by cutting out peripheral portions ¢f the shear ring 31 at
predetermined intervals. Proiections 33, 33, which are fitted in
the recesses 32, 32, are formed correspondingly to the recesses
32, 32 on a bottom of each of the shear ring fltting portions 30,
.30 of the end fittings.

[0033] The projections 33 of the shear ring fitting portions
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30, 30 of the end fittings 12, 12 are fitted in the recesses 3Z
of the shear ring 31 so that the end fittings 12, 12 are Jjoilned
together while being prevented £from moving relatively in a
circumferential direction.

[(0034] Aprotruding thread 13 protruding in a £lange shape from
an outer periphery of the steel pipe 11 1s integrally formed along
the outer periphery of the end fitting 12. Upper and lower piles
1, 1 are Joined upright together. Thus, under a state in which the
protruding threads 13, 13 formed along the cuter peripheries of
the both end fittings 12, 12 are superposed one on top ¢f the other,
the protruding threads 13, 13 protrude from an outer periphery of
a joining section. Arcwshapedplates 15 are mounted cnto the outer
periphery of the joining section.

[0035] Fach of the arc-shaped plates 15 has a shape obtained
bydividing acylindrical ring into three pieces inacircumferential
direction. An inner peripheral surface cf each of the arc—shaped
plates 15 is formed into an arc-shape having substantially the same
curvature as that of an cuter peripheral surface of the end fitting
12. Each of the arc-shaped plates 15 is formed so as to have an
arc-shape-direction length that enables formation of gaps 16 for
absorbing an interference at the time of clamping described later
when the three arc-shaped plates 15, 15, 15 are fitted on the outer
peripheries of the end fittings 12.

[0036] A recessed groove 17 (illustrated in FIGS. 2 and 6) is

formed in the inner peripheral surface c¢f each of the arc-shaped

16



plates 15. When the end fittings 12, 12 of the piles 1, 1 tc be
connacted to each other are jeined together by arranging the joining
surfaces 12a, 12a of the end fittings 12, 12 in a superposing manner,
the protruding threads 13, 13 protruding from the outer periphery
of the Jjoining section are fitted in the recessed groove 17.
[0037] Flat surface porticns 1%, 19 {(illustrated in FIGS. 4
and 6) are respectively formed on cuter surfaces of end portions
of the arc-shaped plates 15. The flat surface portions 19, 19 are
in a flush arrangement on the outer peripheral surfaces of the end
portions of the arc-shaped plates 15, 15 that are adjacent to each
other under a state in which the adiacent arc-shaped plates 15,
15, 15 are arranged and fitted around the outer peripheries of the
end fittings 12, 12.

[0038] ~The flat surfaceportions 19, 19 are shapedby flattening
and shaving the outer peripheral surfaces of the end portions of
the arc-shaped plates 15, 15 while leaving arc-shaped-plate
interconnecting protrusions 20, 20 described later.

[0039] The arc-shaped-plate interconneciing protrusions 20,
20 are brought close to each other and connected together by fixing
with an arcw-sghaped-plate interconnecting fitting 21. Further,
outer surfaces of the arc-shaped-plate interconnecting protrusions
20, 20 are formed into flat surfaces so as to be flush with each
other.

10C4ag) Under a state in which end surfaces of the adijacent

arc-shaped plates 15, 15 face each other, the arc-shaped-plate
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interceonnecting protrusions 20, 20 each have a vertically-tapered
shape that becomes narrower towardits upper side, andacross—-section
of each of the arc-shaped-plate interconnecting protrusions 20,
20 exhibits a halved shape obtained by vertically dividing in half
a dovetail shape as illustrated in FIGS. 1 and 2.

[0041] In other words, a plate-end-side surface 20a of the
arc-shaped-plate interconnecting protrusion 20 is parallel to an
axis of the pile, and a plate-center-side surface 20b thereof is
formed into such a tapered shape that its upper side is inclined
toward a plate end side, and is also formed into such a dovetail
shape that a protrusion surface side is wider than a plate surface
side, i.e., thanaprotrusionrootportion. Withthisconfiguration,
apalirof the adjacent arc~shaped~plate interconnecting protrusions
20, 20 is formed into an upwardly-tapered shape so that tapered
surfaces thereof exhibit a dovetail shape that becomes wider toward
the protrusion surface side.

[0G42] The entire arc-shaped-plate interconnecting fitting 21
ig formed intoa flat-plate-like shape, anda tapereddovetall groove
22 is formedinabacksurfaceof thearc-shaped-plate interconnecting
fitting 21. The above-mentioned pailr of the arc-shaped-plate
interconnecting protrusions 20, 20 exhibiting a tapered dovetall
shape 1is fitted in the ftapered dovetall groove 22. The
arc-shaped-plate interconnecting fitting 21 is slid from an upper
side of the arc-shaped-plate interconnecting protrusions 20, 20,

and the arc-shaped-plate interconnecting protrusions 20, 20 are
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inserted into the tapered dovetail grocove 22. Thus, horizontal
component forces generated on the tapered surfaces conneact the both
arc-shaped-plate interconnecting protrusions 20, 20 together while
acting so as to bring the both arc-shaped-plate interccnnecting
protrusions 20, 20 close to each other.

[0043] The three arc-ghaped~plate interconnecting fittings 21
connect together the end porticons of the three arc-shaped plates
13 in a circular arrangement while bringing the three arc-shaped
plates 15 cloge to each other. Thus, the three arc-shaped pilates
15 are connected so as to forma cylindrical shape, to thereby connect
the end fittings 12, 12 of the both pilles together.

[0044] Bolt insertion holes 2% are formed in each end portion
of the arc-shaped-plate interconneciing fitting 21 so as to pass
through front and back surfaces thereof. Further, screw holes 26
are formed in the flat surfaceportion 18 of eachend of the arc-shaped
platelbatpositions alignedwith the above-mentionedbolt insertion
holes 25 under a state inwhich the arc-shapadplates 15, 15 described
above are brought clese toeach other and connected together. Sewing
bolts 27 are inserted into the bolt insertion holes 25, and then
screwed and clamped into the screw holes 26. Thus, the arc-shaped
plates 15, 15 and the arc~shaped-plate interconnecting fitting 21
are fixed together.

[0045] Workof connectingthepilesl, I togetherbytheweldless
Joint configured as described above is conducted in the following

manner. Specifically, as illustrated in FIG. 8, the lower pile 1
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is driven in advance, and the shear ring 31 having a ring shape
is fitted in the shear ring £itting portion 30 formed in the joining
surface 12a of the end fitting 12 arranged at an upper end of the
lower pile 1.

At this time, under a state in which the projections 33 on

the bottom of the shear ring fitting portion 30 of the lower end
fitting 12 are fitted in the recesses 32 formed in a lower surface
of the shear ring, an upper surface side of the shear ring 31 protrudes
from the joining surface lZa.
[0046] Next, an upper side of the shear ring 31 is fitted in
the shear ring fitting portion 30 of the upper jolning surface 12a,
and the jolining surface 1Z2a of the end fitting 12 at a lower end
of the upper pile 1 is Joined to the Joining surface 1Za of the
end fitting 12 of the above-mentioned lower pile 1.

At this time, the shear ring fitting portion 30 has such a
trapezoid shape that the bottom surface 30a side is narrow, that
is, such a tapered shape that the joining surface cpening side is
wider than the bottom surface 30a, and the upper side of the shear
ring 31 is formed into a tapered ghape in conformity with the
above-mentioned trapezoid o©or tapered shape. Accordingly,
misalignment between the end fittings 12, 12 to be joined together
isallowedbyanamcunt eguivalent toadimensional differencebetween
a joining surface opening width bl of the shear ring fitting portion
30 and a tip width b2 of the shear ring 31.

After the shear ring fittingportion 30 of the upper end fitting
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12 is inserted to an upper surface side of the shear ring 31 in
this manner, the upper pile 1 is turned in 1its cilrcumferential
direction up to a position where the recesses 32 and the projections
33 are aligned. In this way, the recesses 3Z and the projections
33 are fitted to each other so that the piles are joined together
under a state in which the shear ring 31 is prevented fromrelatively
moving in the circumferential direction thereof between the end
fittings 12, 12.

Further, at the same time, the above-mentioned misalignment
is corrected when Joining the piles 1, 1 together. Thus, the piles
1, 1 are joined together while precise alignment is automatically
conducted.

[0047)] Thepiles l, 1l are joined together in the above-mentioned
manner, and thus the Lhree arc~shaped plates 15, 15, 15 are fitted
in a ring shape on the outer side of the protruding threads 13,
13 that are superposed along the outer periphery of the joining
section t£o protrude in an annular shape. The arc-shaped-plate
interconnecting fitting 21 is slid so as to fit the arc-shaped-plate
interconnecting protrusions 20, 20 of the adjacent arc-shapedplates
15, 15 into the tapered dovetall groove 22 of the arc-shaped-plate
interconnecting fitting 21, te thereby fix the arc-shaped plates
15, 15 by clamping while bringing the arc-shaped plates 15, 15 close
to each other. The sliding operation of the arc-shaped-plate
interconnecting fitting 21 is carried out using a hydraulic jack.

[0048] Next, the sewing bolts 27 are inserted into the bolt
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insertion holes 25 of the arc-shaped-plate interconnecting fitting
21, and then screwed and clamped into the screw holes 26 of the
arc~shaped plates 15, 15. Thus, the arc-shaped plates 15, 15 and
the arc~shaped-plate interconnecting fitting 21 are fixed together.
00497 In the above-mentioned example, the arc-shaped plates
15 are each formed into a shape obtained by dividing a cylindrical
ring into three pieces in the clrcumferential direction, but may
be formed into another shape obtained by dividing a cylindrical
ring into multiple pieces in the circumferential direction.
[0050] Further, the shear ring fitting portion 30 is formed
intc such a tapered shape that an end plate center opening width
side is wider than the bottomn surface side. However, as illustrated
in FIG. 9, the shear ring fitting portion 30 may be formed into
such a shape that the end plate center opening width side has the
same width as that of thebottomsurface side, andthat across~gsection
of the shear ring fitting portion 30 taken along the radial directicn
of the pile is formed into a rectangular recessed groove, and a
crogss—section of the shear ring 31 taken along the same direction
conforms to the cross-section of the shear ring fitting portion
30.

[0051] S5till further, the above-menticned example exemplifies
a case where the shear ring fitting portion 30 is formed in a center
of a radial width of the end fitting 12 having a disc ring shape
(deughnut shape). Inaddition, as illustrated in FIG. 10, the shear

ring fitting portion 30 may be formed into an annular shape obtained
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by shaving, in a stepped manner, a corner defined by the joining
end surface 12a and an inner peripheral surface 12b of The end plate
center opening formed in a center of the end fitting 12, and the
circular-ring-shaped shear ring 31 may be fitted and arranged so
as to be exposed to the inner peripheral surface 12b of the end
plate center opening.
[0052] Still further, the above-mentioned example exemplifies
a case where the shear ring 31 i1s formed separately from the end
fitting 12. However, as illustrated in FIGS. 11 and 12, such
structure may be employed that the shear ring 31 is formed integrally
with one of the end fittings 12 and the shear ring fitting portion
30 is formed in only another one of the end fittings 12.
Further, theend fitting 12 is formedof aplatematerial having
aflat-plate-ringshape. Inaddition, variousshapesmaybeemployved,
for example, such a shape that a skirt portion made of a steel tube

1
the

fitting an

[N
(&R

is Interposed between a back surface of the en

steel pipe 11.

Reference Signs List
[G053] 1 pile

10 pile body

11 steel pilpe

12 end fitting

12a joining surface

12b inner peripheral surface of end fitting
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13 protruding thread

15 arc-shaped plate

16 gap

17 recessed groova

19 flat surface portion

20 arc-shaped-plate interconnecting protrusion
20a plate-end-side surface

20b plate-center-side surface

21 arc-shaped-plate interconnecting fitting

272 tapered dovetail groove

25 bolt insertion hole

26 screw hole

27 bolt

30 shear ring fitting portion

30a groove bottom

31 shear ring

32 recess

33 projection

b1 joining surface opening width of shear ring fitting portion

b2 tip width of shear ring
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Claims

[Claim 1] A welidless joint for piles, comprising:

and fittings respectively arranged at joining end portions
of piles to be connected to each other; and

a plurality of arc-shaped plates fitted over the end fittings
so as to be arranged around cuter peripheries of the end fittings,

the end fittings comprising flange-shapred protruding threads
formed integrally along the outer peripheries thereocof,

thepluralityofarc—-shapedplates comprisingrecassedgrooves
formed in inner peripheral surfaces thereof, the protruding threads
of the end fittings being fitted in the recessed grooves,

the piles being connected to each other by fitting the
protruding threads in the recessed grooves so as Lo £it theplurality
of arc-shaped plates on the outer peripheries of the end fittings,

wherein the end fittings comprise shear ring fitting portions
having a circular ring shape, respectively, the shear ring fitting
portions being formed in joining surfaces of the end fittings,
respectively, ang being arranged coaxially with the end fittings,

whereln a shear ring havinga circular ring shape 1s interposed
astride the shear ring fitting portions in the jcoining surfaces,

wherein tThe shear ring fitting poritions each comprise a
projection formed on a bottom surface thereof by partially
heightening the bottom surface,

wherein the shear ring integrally comprises a regess in which

the projection is fitted, the recess being formed in each of upper



and lower surfaces of the shear ring at a position corresponding
to the projection on the bottom surface, and
wherein the projection on the bottom surface is fitted in the
recess in the each of the upper and lower surfaces of the shear
ring so that the shear ring and the end fittings are prevented from
relatively moving 1in a circumferential direction, to thereby
transmit a moment of rotation between the piles to.be connected

upright.

[Claim 2] A weldless joint for piles according to claim 1, further
comprising an arc-shaped-plate interconnecting fitting having a
plate~like shape, the arc-shaped-plate interconnecting fitting
being fixedoverouter surfaces of endportionsof adjacent arc-shaped
plates of the plurality of arc-shaped plates, to thereby connect
the plurality of arc-shaped plates together,

wherein the arc-shaped-plate interconnecting fitting has a
tapered dovetalil groove formed therein, the tapered dovetail groove
having a dovetail-groove~-shaped cross-section and being formed into
such a tapered shape that any one of upper and lower sides of the
tapered dovetall grogove 1s narrow,

wherein the adjacent arc-shaped plates comprise
arc-shaped-plate interconnecting preotrusions formed on the cuter
gurfaces of the end pocrtions thereof, respectively, the
arc-shaped-plate interconnecting protrusions each having a shape

obtained by vertically dividing in half a tapered dovetail shape
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that is fitted to the tapered dovetall groove,

wherein the arc~shaped-plate interconnecting protrusions are
inserted inte the tapered dovetail groove so  that the
arc—gshaped-plate interconnecting fitting connects the adjacent
arc—shaped plates tegether, and

wherein end portions of the arc-shaped-plate interconnecting

fitting are screwed onto the adjacent arc-shaped plates.

[Claim 3] A weldless joint for piles according to claim 1 or 2,
wherein the shear ring fitting porticns are formed intoe a groove
shape in surfaces of the joining surfaces of the end fittings,

respectively.

[Claim 4] A weldless joint for piles according te claim 1 or 2,
wherein the shear ring fitting portions are each formed into
an annular shape obtained by shaving, in a steppsd manner, a corner
definedbythedoiningendsurfaceandan innerperipheral rimsurface
of an end plate cgenter opening formed in a center of each of the
end fittings, and
wherein the shear ring having the circular ring shape is fitted

on the inner peripheral surface of the end plate center cpening.

{Claim 5] A weldless Joint for piles according to claim 3 or 4,
wherein the shear ring fitting portions of the end fittings

are each formed inte such a tapered shape that the bettom surface
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gide is narrower than a jeoining surface cpening side, and
wherein upper and lower sides of an inner peripheral surface

of the shear ring and upper and lower sides of an cuter peripheral

surface of tThe shear ring are each formed into a tapered shape

conforming to each of the shear ring fitting portions.

[Claim €] A weldless joint for piles according to claim 1,
wherein the shear ring is formed integrally with one of the
end fittings in a protruding manner sc¢ as to have such a trapezoid
cross—section that a protruding end portion side is narrow, and
wherein the shear ring ig fitted in the shear ring fitting
portion that is formed in ancther one of the end f£ittings so as
to have a shape conforming to the trapezoid shape of the shear ring

formed integrally with the one of the end fittings.
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