JO NT STRUCTURE OF COLUMN AND STEEL PI PE Pl LE BACKGROUND OF THE | NVENTI ON 1.

Field of the Invention The present invention relates to a joint
structure of a colum anda steel pipe pile in a steel frame structure. 2.
Description of the Related Art Conventionally, in order to construct

foundati on beans for a steel frame structure, piles (steel pipe piles) are
general ly installed rotir pitrgcfher ebnafdennr efer peget oo@as "Hfrogndati on pits”)
bored in the ground. Then, between the adjacent foundation pits, a channel
(hereinafter referred to as "a foundati on beanchannel”) which | eads to the
both foundation pits is excavated. In the foundati on beam channel, a wooden

formmork and rebar are arrangedxtRopotiroaner etrectrhesei nt o and thereby the
foundati on beans are provided (related art 1).
1. Field of the Invention

The present invention relates to a joint structure of

a column and a steel pipe pile in a steel frame structure.

2. Description of the Related Art

Conventionally, in order to construct foundation beams
for a steel frame structure, piles (steel pipe piles) are
generally installed into pits (hereinafter referred to as
"foundation pits") bored in the ground. Then, between the
adjacent foundation pits, a channel (hereinafter referred
to as "a foundation beam channel") which leads to the both
foundation pits is excavated. 1In the foundation beam
channel, a wooden formwork and rebar are arranged to pour
concrete thereinto and thereby the foundation beams are
provided (related art 1).

In addition, for example, Japanese Laid-open Patent
Publication No. 3-51428 discloses an invention related to a
construction method for column pile joint portion. Therein,
a spacer 1is provided in advance on the inner surface entire
circumference of a predetermined section of a steel pipe
pile erected in the ground, the predetermined section being

set from the top end of the steel pipe pile. A filling



In addition, for exanple, Japanese Lai d-open Patent Publication No. 3-51428

di scl oses an invention related to a construction nethod for columm pile joint
portion. Therein, a spacer is provided in advance on the inner surface entire
circunference of a predeterm ned section of a steel pipe pile erected in the
ground, the predeterm ned section being set fromthe top end of the steel pipe
pile. Afillinagnceonere! eduscpouned it asthe stipelppipe pidter Ahter the
filling concrete is cured, the concrete and the spacer are renoved fromthe

predet er m nedrsecth®neonthene aktenraq stierl cakuspeisnd nger tsedcte fhe inside of
the steel pipe pile, concrete is filled into a gap of the joint portion

bet ween t he steghvpiperdi lt@capdetibecsiirkcalkumofrelatad artke2)a In the
constructionof the above described related art 1, in order to construct the

foundation beamca large fieundatieny beamrchannekehas i heexcagyated to secure
a space, which allows workers to work therein, around the periphery of the

outer shape of;ithe woodend asmr k=g Thecaneret ercasd ing Gappetibe carried out
until nost of the |arge anount of soil excavated is transported outward for

di sposal . Thus:ihes e ar e sacobbess i d hata ankot+of1 nan-hours-and-gonsi der abl e
costs are required and a construction period is prolonged, resulting in

inferior workabilpty. Additionally, because the foundation and foundation
beans are of concrete and a superstructure joined thereto is a steel pipe

colum (steel col um)yndesirgn GOPEERt S-S ROt +HBI fi e qescribed

related art 1, in order to construct the foundation beam, a
large foundation beam channel has to be excavated to secure
a space, which allows workers to work therein, around the
periphery of the outer shape of the wooden formwork. The
concrete casting cannot be carried out until most of the
large amount of soil excavated is transported outward for
disposal. Thus, there are problems in that a lot of man-
hours and considerable costs are required and a
construction period is prolonged, resulting in inferior
workability. Additionally, because the foundation and
foundation beams are of concrete and a superstructure
joined thereto is a steel pipe column (steel column),
design concepts are not unified.

The construction method of the above described related
art 2 utilizes a steel pipe pile for the foundation work so
that the problems related to an excavation work for the

foundation pit, an arrangement work of wooden formworks,



The construction nethod of the above described related art 2 utilizes a steel
pi pe pile for the foundation work so that the problens related to an
excavation work for the foundation pit, an arrangenent work of wooden
formwrks, inconsistent design concepts and the |like, do not arise conpared
with the above described related art 1. However, in the nmethod of the above

descri bed rel atednafritcht aflsepncastidgr anchacuhengipf, tde reenecrete in the steel
pi pe pile, the concrete and spacer need to be renoved fromthe portion to

whi ch the steebng@lam,its, ithserbede ddsaddicli eplathe Steeal. cabuaiei s directly
inserted into the steel pipe pile to be joined. Accordingly, a position

adj ust ment work tRethe- s trcahe dipeed | e andehort zontala ai pechikpar of the
steel colum is extrenely cunbersone. A lot of nman-hours and costs are

required and a.prohonged censyryet tigh pefddecannpte bea1) ided. pine t he case
where the foundation beamis provided between the adjacent steef pi pe piles,

simlar probl eps asise@s anl theceaseof dheerebateds attorl the portide present
i nvention has been made in consideration of the problens of the above

described rel ateghast and an-0bpectnof; 4 he -present inventiapyischo provide a
joint structure of a colum and a steel pipe pile with an excell ent

wor kabi ity whieh) does.noti sneed-congrete qast ingof ol asdundatiop; beam has a
hi gh accuracy in columm joining position, and thereby man-hours and

construction ggsgs f&ﬂmgﬁ reduced; £ o1 shar tenithe, conpidueti-on.period. _
SUML12...PX OF THE 1TNVEUTTON A joint structure of a colum and a steel pipe
pile the vertical direction and horizontal direction of the

steel column is extremely cumbersome. A lot of man-hours

and costs are required and a prolonged construction period

cannot be avoided. In the case where the foundation beam

is provided between the adjacent steel pipe piles, similar

problems arise as in the case of the related art 1.

The present invention has been made in consideration

of the problems of the above described related art and an

object of the present invention is to provide a joint

structure of a column and a steel pipe pile with an

excellent workability which does not need concrete casting

for a foundation beam, has a high accuracy in column

joining position, and thereby man-hours and construction

costs can be reduced to shorten the construction period.

SUMMARY OF THE INVENTION

A joint structure of a column and a steel pipe pile



according to the present invention includes: a colum of a superstructure; a
steel pipe pile having a rib on an inner wall surface, being erected in the
ground, and an interior thereof being filled with concrete; and a connection
menber that includes a strut having a leg portion, which is inserted into the
steel pipe pile and fixed by concrete, and a joint portion to be joined with
the col um, amdcatdieasio ttie eressnbealtkratibachedlt@=4hew stonuini 8f aa hori zont al
directichb. The above configuration includes the columm of the
superstruct urenpther steelrpi pespibe g rg 1kheatihy on tihe dnnaer imadt surface,
being erected in the ground, and the interior thereof being filled with the
concrete, andyhhe gernedt i opimgmbesctdhatid rekudesutide Sid ul havkpgofhe |eg
portion, which is inserted into the steel pipe pile and fixed by the concrete,

and the joint tpertbpndigined 1wetihythe colume;andqal doasi-tibe hwacr oss beans
attached to the strut in the horizontal direction. Thus, it does not require

an excavationcwarki of1 @&dangecpit, nivanspontat Hon: and, dﬂﬁﬁ@ﬁ@% of soil, an
arrangenent wor k of wooden formmrks and rebar, a concrete casting wor k for

foundation beamsorrLenoval wwarkcfor §M&£%qun85§tﬁlx&{kkh%nhbk@t@ccordlng|y,
t he construction man-hours and costs can be significantly saved and the

construction pgri 9djcan Be consegyent |y shor t,epgdend n-adginti @Ag By using the
steel pipe pile having the rib on the inner wall surface, the adhesion of

concrete fillihngsthe,d nside thenst el piRe tBi keeCcan-be inereased-angh the
filling volume of the concrete can be suppressed to a mininmum For exanple,

the concrete pay.be;poured only to a portion corresponding to the [eg portion
of the connection nmenber in the inner space of the steel pipe pile. The rib

nmay be formed On|yTﬂg1§ﬂByé Qgﬁkkguratlon 1nch&d%Qetﬁgn&th%aonghéurther
i ncl udes positioning neansprovi ded between the connection nenber and an upper

portion of the,steel plfGdikee Lore1eoHlALiAg A.pos) Lien.af bhecgonnection
menber in a vertical direction and adjusting the position in the vertical and

horizontal dinrggLionsy; 's‘lm%a%'eacﬁé‘?&} ark of s phe, connecty ogngegpgr the

posi tioni ng thereof becomes extrenely easy and the |ocation of the joint

portion can be. adi st ed Wt BEGNGBECWALY.: n cno chictdie canhi gyration

further inclu es a coupling beam oup i ng between the cross eans of adj acent

connect | on meaders.. 4, |Rak BRGESHAN,JO 4La0GP,oden f aravprks and rebar

in a coupling beamc and to cast concrete, and ement work

of the coupli g, beam can he uade.extIenely, easi Lyeeig?l dditi,on, . by coupl i ng

bet ween the adjacent connection ne h the cou bean1u5|ng wel di ng

or the like, ?9 dogytgh %%%%EVHQFLE£%5¥%% joint portion joined with

the column, and at least the two cross beams attached to
the strut in the horizontal direction. Thus, it does not
require an excavation work of a large pit, transportation
and disposal of soil, an arrangement work of wooden
formworks and rebar, a concrete casting work for foundation
beam or removal work for cured concrete, or the like.
Accordingly, the construction man-hours and costs can be
significantly saved and the construction period can be

consequently shortened. 1In addition, by using the steel



superstructure becone steel structures, and thus the stress flow becones
obvi ous. Furthernore, because the coupling beamyields first, the entire
structure becones beam col | apsing type, and thus the defornation perfornmance
is inptoved. Actordingly, a structure excellent in earthquake resistance can
be obt ai ned. I f the adjacent connection nenbers are coupled to each

other by the gepplpng: heamnightadvanee-d aHornmarf ranewnrdeackhetgeupl i ng wor k
of the adjacent connection nenbers does not need to be carried out on a

construction sihhesidhesefornerether consty utll aRscastricanthe1sayed byle _
elimnating welding work, which has a large variation factor in construction

unit price dependbagi ondneqsseagonnorsthe ieghbonnd o5r constiuet-bag the j oi nt
structure, and bolt fastening work which requires on-site work. The

coupl i ng beam,andugs0sssheam pr avh ded. on dheconpest ian mepbeercanpe | oi ned
by bolting or by bolting and by welding. In that case, the welding work, which

has a |arge vatigbipoy factorol B gopstdUCHd QR sURL L PY 1 Wepeadi ng on the
season or the region for constructing the joint structure, can be elimnm nated

or carried ouboatiagn Mnivadmcbeveklsi@ndndifpds thergonstruction.costican be
reduced. According to the present invention, works such as an
excavation “D%Keggrpﬂmi%ﬁg%.pi@hetpbe@ﬂs%Qu%BEmed only on that

portion.

If the configuration further includes positioning
means provided between the connection member and an upper
portion of the steel pipe pile, for regulating a position
of the connection member in a vertical direction and
adjusting the position in the vertical and horizontal
directions, in a placement work of the connection member,
the positioning thereof becomes extremely easy and the
location of the joint portion can be adjusted with high
accuracy.

If the configuration further includes a coupling beam
coupling between the cross beams of adjacent connection
members, it is not necessary to arrange wooden formworks
and rebar in a coupling beam channel and to cast concrete,
and thus the placement work of the coupling beam can be
made extremely easily. In addition, by coupling between
the adjacent connection members with the coupling beam

using welding or the like, both of the substructure and



transporting/di sposal of soil, an arrangenent work of wooden formwrks and
rebar, and a concrete casting work for foundation beans or a renoval work for
cured concrete are not required. Therefore, the construction man-hours and
construction costs can be significantly saved, thereby shortening the
construction period. BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is an

expl anat ory disageam ofctust buebus est o WG caujr 8k Ntasd ridctsuk@e0kt 8e €0l UM and
a steel pipe pile according to an enbodi nent of the present invention is

appl i ed. £lofrl Becdud S BvEHASS- SECH NAL ri, enetaken walonguphenkine 11-1T in
Fig. 1. Fig. 3 is a longitudinal sectional view schematically

illustrating apagxai®l® ofi @tSUbBL ract e st ructure Rbduodkd $eampl an view of the
substructure illustrated in Fig. 3.
collapsing type, and thus the deformation performance is
improved. Accordingly, a structure excellent in earthquake
resistance can be obtained.

If the adjacent connection members are coupled to each
other by the coupling beam in advance to form a framework,
the coupling work of the adjacent connection members does
not need to be carried out on a construction site.
Therefore, the construction cost can be saved by
eliminating welding work, which has a large variation
factor in construction unit price depending on the season
or the region for constructing the joint structure, and
bolt fastening work which requires on-site work.

The coupling beam and cross beam provided on the
connection member can be joined by bolting or by bolting
and by welding. In that case, the welding work, which has
a large variation factor in construction unit price
depending on the season or the region for constructing the
joint structure, can be eliminated or carried out at a
minimum level, and thus the construction cost can be
reduced.

According to the present invention, works such as an

excavation work for a large pit, the consequent



Fig. 5is a diagramillustrating a connection nenber, Fig. 5(A) is a
perspective view of the connection nenber, Fig. 5(E) is a side view of the
connection nmenber, and Fig 5(C) is a plan view of the connection nenber.

Fig. 6 is a diagramillustrating a connection nenber according to a first

nodi fication exanple, Fig. 6(A) is a perspective view of the connection
menber, Fig. 6¢EhspsSr@insidepvkew of ddia,conneethofer@mberrrapd Fig. 5(0) is a
pl an vi ew of the connection nenber. Fig. 7 is a diagramillustrating a

connecti on nerbehe ACLOMAIJIG st Ana 5&60Nd ddiaf Leatiofe &% g, wbkg. tILA) is a
perspective view of the connection nenber, and Fig. 7(B) is a plan view of the

connecti on mefbendation FeQuns8okSaanekxpl10ded perspeetd v e dticew:ef athe
connection menber illustrated in Fig .7.
not required. Therefore, the construction man-hours and

construction costs can be significantly saved, thereby

shortening the construction period.

BRIEF DESCRIPTICON OF THE DRAWINGS

Fig. 1 is an explanatory diagram of a structure to
which a joint structure of a column and a steel pipe pile
according to an embodiment of the present invention is
applied.

Fig. 2 is a cross-sectional view taken along the line
IT-II in Fig. 1.

Fig. 32 is a longitudinal sectional view schematically
illustrating an example of a substructure.

Fig. 4 is a plan view of the substructure illustrated
in Fig. 3.

Fig. 5 is a diagram illustrating a connection member,
Fig. 5(A) 1s a perspective view of the connection member,
Fig. 5(B) is a side view of the connection member, and Fig.
5(C) 1is a plan view of the connection member.

Fig. 6 i1s a diagram illustrating a connection member
according to a first modification example, Fig. 6(A) is a

perspective view of the connection member, Fig. 6(B) is a



Fig. 9 is a diagramillustrating a connection nenber according to a third

nodi fi cati on exanpl e,

Fig. 9) is a perspective view of the connection nenber,

and Fig. 9(B) is a plan view of the connection rkerber. Fig. 10 is a
perspective view illustrating a connection nmenber according to a fourth

nodi ficati on exanpl e.

Fig. 11 is a perspective viewillustrating a connection

menber accordisfiget i@y fdf tthemedhfit eaidomeaxanpl end Frgy. B2 d)sia pepspective
view illustrating a connection nmenber according to a sixth nodification

exanpl e.

view of the connection member.

Fig. 7 is a diagram illustrating a connection member
according to a second modification example, Fig. 7(A) 1is a
perspective view of the connection member, and Fig. 7(B) is
a plan view of the connection member.

Fig. 8 is an exploded perspective view of the
connection member illustrated in Fig.7.

Fig. 9 is a diagram illustrating a connection member
according to a third modification example, Fig. 9(A) is a
perspective view of the connection member, and Fig. 9(B) is
a plan view of the connection member.

Fig. 10 is a perspective view illustrating a
connection member according to a fourth modification
example.

Fig. 11 is a perspective view illustrating a
connection member according to a fifth modification example.

Fig. 12 is a perspective view illustrating a
connection member according to a sixth modification example.

Fig. 13 is a perspective view illustrating a
connection member according to a seventh modification
example.

Fig. 14 is a perspective view illustrating a
connection member according to an eighth modification

example.



Fig. 13 is a perspective viewillustrating a connection nenber according to a

sevent h nodi fication exanple. Fig. 14 is a perspective view illustrating
a connection nmenber according to an eighth nodification exanple. Fi g.
15 is a diagramillustrating a rib provided on an inner wall surface of a

steel pipe pile, Fig. 15(A) is an enlarged sectional view of a main section of
the steel pipe pileiga Spiiab Hibgbah g prsevdedqt herf80mhrokiiged1&4Rnis a
cross-sectional viewillustrating the whole body of the steel pipe pile

illustrated i Ankkg. wdb( Aurrand FEda d{d1) Jipeapien) arged 13eeti opakn vi ew of a
mai n section of the steel pipe pile, ring shaped protrusions being provided

thereon, accoedifgyd® @&dmdistiicatéenexanmplie akcthen rddb drld @%Eé@tﬁ%é n Fig.
15(A). Fig. 16 is a diagramillustrating protrusions provided on a |eg

portion of a gemagctign manber, nEigy JO(Akeds tanren arged visew) of s a, main
section of the leg portion where a spiral protrusion is provided, Fig. 16(8)

is an enlarged view of @i Bisectionofading keg posid andhererasring : pul ped
protrusions are provided which are ribs according to a nodification exanpl e of

the protrusionciblustgatedd a1khgerA6{Nin and. Figa16(LH)q irgqanient arged view
of a main section of the |eg portion where striped projections which are ribs

accordi ng to another,mdidi cation,exappl.e of .t Re:protausion s khustrated in
Fig. 16(A
steel pipe pile, ring shaped protrusions being provided
thereon, according to a modification example of the rib
illustrated in Fig. 15(A).
Fig. 16 is a diagram illustrating protrusions provided
on a leg portion of a connection member, Fig. 16(A) is an
enlarged view of a main section of the leg portion where a
spiral protrusion is provided, Fig. 16(B) 1is an enlarged
view of a main section of the leg portion where a ring
shaped protrusions are provided which are ribs according to
a modification example of the protrusion illustrated in Fig.
16 (A), and Fig. 16(C) is an enlarged view of a main section
of the leg portion where striped projections which are ribs
according to another modification example of the protrusion
illustrated in Fig. 16 (A).
Fig. 17 is an explanatory diagram of positioning means.
Fig. 18 is an enlarged view of a main portion of the
positioning means illustrated in Fig. 17.

Fig. 19 is a sectional side view of positioning means



Fig. 17 is an ezplanatorv di agram of positioning neans. Fig. 18 is an enl arged

view of a main portion of the positioning neans illustrated in Fig. 17. Fig.
19 is a sectional side view of positioning nmeans according to a first

nodi fi cati on exanpl e. Fig. 20 is a perspective view of a supporting
menber of the positioning neans illustrated in Fig. 19. Fig. 21 is an

expl anat ory diagramid st @&tirBg andifnstalil-at teAnstat e of a connecti on nmenber
into a pile.

Fig. 20 is a perspective view of a supporting member
of the positioning means illustrated in Fig. 19.

Fig. 21 is an explanatory diagram illustrating an
installation state of a connection member into a pile.

Fig. 22 is a diagram illustrating positioning means
according to a second modification example, Fig. 22(A) is a
side view of the positioning means, and Fig. 22(B) is a
plan view of the positioning means, partially omitted.

Fig. 23 is a perspective view of components of the
positioning means illustrated in Fig. 22, Fig. 23(A) is a
perspective view of a supporting member, and Fig. 23(B) is
a perspective view of a fixing plate.

Fig. 24 is a diagram illustrating positioning means
according to a third modification example.

Fig. 25 is a perspective view of components of the
positioning means illustrated in Fig. 24, Fig. 25(A) is a
perspective view of a supporting member, and Fig. 25(B) is
a perspective view of a fixing plate.

Fig. 26 1s a perspective view illustrating a
modification example of an attachment structure in which a
supporting member is attached to a steel pipe pile.

Fig. 27 is an explanatory view illustrating a process
in the first half of a first example of a construction

method for joint structure of a column and a steel pipe

10



Fig. 22 is a diagramillustrating positioning neans according to a second
nodi fication exanple, Fig. 22(A) is a side view of the positioning neans, and
Fig. 22(R) is a plan view of the positioning neans, partially omtted.

Fig. 23 is a perspective view of conponents of the positioning neans
illustrated in Fig. 22, Fig. 23(A) is a perspective view of a supporting
menber, and Fbgile23¢R)rdishcatperspedtdvianartewrotna fixddid phatation, Fig. 24
is a diagramillustrating positioning neans according to a third nodification

exanpl e. rifl 02725 iis a perspeetivensrewial; gosponendss pekihhea posi tioni ng
means illustrated in Fig. 24, Fig. 25(A) is a perspective view of a supporting

menber, and Foge, 26(H) 458 Q@r§p@95§d{ﬁ/&§n vieWs0ka8ifd xi ngpl-at@. which Fig. 26
is a perspective V|em1|llustrat|ng a nodification exanple of an attachnent

structure in whiebed SURPQriticngsmenber:-d6 -att achede4 0112 tsieel tpi peapil e.
Fig. 27 is an explanatory view illustrating a process in the first half of a

first exanpleygg a constiruct heny et hod far-Ajcehpt 2 sty et ure.ef-a colum and a
st eel pipe
concrete is filled in the steel pipe pile.

Fig. 28 1is an explanatory view illustrating a process
in the second half of the first example of a construction
method illustrated in Fig. 27, Fig. 28(A) is a diagram
illustrating a state in which a leg portion of a connection
member is installed into the concrete of the steel pipe
pile, Fig. 28(B) is a diagram illustrating a state in which
the pit having the steel pipe pile and the connection
member installed and the circumference thereof is
backfilled, and Fig. 28(C) is a diagram illustrating a
state in which the column of a superstructure is joined to
a joint portion of the connection member exposed from the
ground surface.

Fig. 29 is a diagram illustrating an example of a
joint method of a coupling beam and cross beams of
connection members, Fig. 29(A) is a plan view, and Fig.
29(B) is a side view.

Fig. 30 is an explanatory diagram illustrating a
configuration example having a reduced filling volume of

concrete in a steel pipe pile, Fig. 30(A) is a diagram

11



pil e according to an enbodi nent of the present. invention, Fig. 27(A) is a
diagramillustrating a state of boring a pit, Fig. 27(B) is a diagram
illustrating a state in which a steel pipe pile is inserted and erected in the
pit, and Fig. 27(C) is a diagramillustrating a state in which concrete is
filled in the ste ei pipe pile. Fig. 28 is an explanatory viewa process in the
second hal f ofi1thecfitsty exanpke of & iconst syetiopipetdiad iilsl usteated in Fig.
27, Fig. 26(A) is a diagramillustrating a state in which a |leg portion of a
connection meghereiscidistial heditnt oid hescconcret e @fadhen stieektphpenil e, Fig.
26(8) is a diagramillustrating a state in which the pit having the steel pipe

pile and the goppgedion JraNber bpstalded apdpbhe;sigcanderenee tpsseof is
backfilled, and Fig. 28(0) is a diagramillustrating a state in ich the

colum of a supetsts uct Wie issck0i pagk toi 1@, ahat Fp@rtww ofi st heqconnaet i on
menber exposed fromthe ground surface. Fig. 29 is a diagram

illustrating anigxerpl s éPB,%tb@bnin nethad of -a-eoupl i ng Ream,and- crass beans
of connection nenbers, Fig. 29(1) is a plan view, and Fig. 29(8) is a side

Vi ew. Eige130i4S éaqeezsabagai@g Yoshiaghamei thustdaldRgca gembdguration
, xanpl e having a reduced filling volune of concrete in a steel pipe pile, Fig.

30(A) is adiagranmrig. 31 is an explanatory view illustrating a process

in the second half of a second example of a construction

method for a joint structure of a column and a steel pipe

pile according to an embodiment of the present invention,

Fig. 31(A) is a diagram illustrating a state in which

concrete is filled in a lower portion inside the steel pipe

pile, Fig. 31(B) is a diagram illustrating a state in which

a leg portion of a connection member is inserted into the

steel pipe pile, and Fig. 31(C) is a diagram illustrating a

state in which concrete is filled until reaching an upper

end portion inside the steel pipe pile.

Fig. 32 is a side view of a configuration example

formed as a framework in which adjacent connection members

are mutually connected in advance by a cross beam.

DETATILED DESCRIPTICN OF THE PREFERRED EMBODIMENTS
Hereinafter, a joint structure of a column and a steel
pipe pile according to the present invention is exemplified

with preferable embodiments and described with reference to

12



illustrating a state in which a steel pipe pile is inserted and erected in a
pit, Fig. 30(B) is a diagramillustrating a state in which a connection nenber
is placed on an upper section of the steel pipe pile, and Fig. 30(0) is a
diagramillustrating a state in which concrete is filled inside the steel pipe
pile and a | eg portion of the connection nenber. Fig. 31 is an

expl anatory vicew httustdatdagiagprocess in the second half of a second exanpl e
of a construction nmethod for a joint structure of a columm and a steel pipe
pil e according to anyenbadi neNt=zpfathe presegtanvet iguckiuge 834(A) is a
diagramillustrating a state in which concrete is filled in - |ower portion

insi de the steekcpipePidie sthgrudd(B)od & acduagram id Idstnabipg gisdate in
which a leg portion of a connection nenber is inserted into the steel pipe

pile, and Figa31(0)ii$ & dinaghBRuihdMstdatinRgpacstat e dnhicghigoncrete is
filled until reaching an upper end portion inside the steel pipe pile.

Fig. 32 is a shdeiviewof a canfigurationexanpl eifprimd asiankrapework in
whi ch adj acent coi nection nenbers are nutually connected in advance by a cross

beam DETAI LED; PESCRI PTIiGNQG THE PREFERRED!: (EMBODI MENTR -4 in rligrei nafter, a

joint structure of a colum and a steel pipe pile according to the present
invention is exepphifd.edwithapreferable emodigeniss and desgribhed with

reference to
and a superstructure 2 constructed on the substructure 1.

Fig. 3 is a longitudinal cross-sectional view
schematically illustrating an example of the substructure 1,
and Fig. 4 is a plan view of the substructure 1 illustrated
in Fig. 3. As illustrated in FIGS. 1 to 4, the
substructure 1 includes a circular steel pipe pile (pile) 5
erected inside a pit 3, which is bored using an auger or
the like, and a connection member 10 which is erected and
fixed in the steel pipe pile 5 in order to join a steel
pipe column, a square steel pipe column and the like of the
superstructure 2 (hereinafter referred to as "a column").
Incidentally, for the steel pipe pile 5, a square steel
pipe pile may be alternatively used.

For example, as illustrated in Fig. 5, the connection
member 10 is configured by a strut 11 formed of a steel
pipe and four cross beams 1l4a, 14b, 14c, and 14d formed of
H-shaped steel beams which are attached horizontally to the

strut 11 by welding via a diaphragm 16 at an outer
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the attached draw ngs. Fig. 1 is an explanatorv diagramof a structure
to which a joint structure A of a columm and a steel pipe pile according to an
enbodi ment of the present invention is applied, Fig. 2 is a cross-sectional

view taken along the line Il-1l1 in Fig. 1. The structure illustrated in Fig. 1
is configured by a substructure 1 provided in the ground and a superstructure

2 construct edconctifes sdlst tEctUEeudper portiohi gf Bhé Ssw@-dtongi.t udhaal
cross-sectional view schematically illustrating an exanple of the substructure

1, and Fig. 4sisud pl amviewoohtt hersubstivuetur end ddlwist rat edei Apfdg. 3. As
illustrated in FIGS. 1 to 4, the substructure 1 includes a circular steel pipe

pile (pile) 5perecteduidsi deqappitidy Mhighths bered wsingnan auger or the
i ke, and a connection nenber 10 which is erected and fixed in the steel pipe

pile 5 in ordercto Hhoids asst eel 1phperLaliimmnca square sheel ppir-pecgobtimm and
the like of the superstructure 2 (hereinafter referred to as "a colurnt).

I ncidental |y, chorsthe: steeliopi pe, pihe Rppa pauatensteelnPilpe phleismy he
alternatively used. For exanple, as illustrated in Fig. 5, the

connection menber 10,4, Lonfhgr edrbyray sterut, 1drfpramed ofarsteel pipe and
four cross beans 14a, 14b, 14c, and 14d forned of H shaped steel beans which

are attached hapizontal lyMdt Qctbesstauts KL hyavwel dings i@ (@a-diapbgagm 15 at an
outer

beams l4a to 14d for receiving the diaphragm 16.
Incidentally, the length of the cross beams 14a to 14d from
the center of the strut 11 is preferably longer than the
radius of the steel pipe pile 5.

Fig. ¢ is a diagram illustrating a connection member
10a according to a first modification example of the
connection member 10, Fig. 6(A) is a perspective view of
the connection member 10a, Fig. 6(B) is a side view of the
connection member 10a, and Fig. 6(C) is a plan view of the
connection member 10a. As illustrated in FIGS. 6(A) to
6(C), the connection member 10a is configured such that the
cross beams 14a to 14d formed of H-shaped steel beams are
attached, via the diaphragm 16 attached to the strut 11, to
the strut 11 formed of a square steel pipe. Incidentally,
reference number 1l6a in Fig. 6(C) represents an inner
diaphragm attached to the inside of the strut 11 opposing
the diaphragm 16.

Fig. 7 is a diagram illustrating a connection member

14



circunference of the upper portion of the strut 11. The strut 11 has a joint
portion 12 for the colum at the upper portion and a |leg portion 13 at the

| ower portion. The cross beans 14a to 14d are attached to the |ower portion
of the joint portion 12, the upper portion of the leg portion 13, or between
them In Fig. 5 a reference nunber 15 represents wel d access holes fornmed in
webs of the cnossabeamingl4a t0sddéend arodigaeying &handiaphr agm 16.
Incidentally, the length of the cross beans 14a to 14d fromthe center of the
strut 11 is peehgeablon henger thanrthe Tadi us of pthesieele pipe pile 5.

Fig. 6 is a diagramillustrating a connection nenber 10a according to a first
modi fi cation exanpbenoft therceppect iion smner 10,58Fi O HBEALn SiawpeF spective
view of the connection nenber 10a, Fig. 5(B) is a side view of the connection
menber 10a, amfeFignndiO)or Se@bplanoyi ewrohqtheieennect i an srepher 10a. As
illustrated in FIGS. 6(A) to 6(C), the connection nenber 10a is configured
such t hat thee§E9§§e@QQﬂ§%%%%ib@ 14d, for med ebnhkshapedisieel 1bgamsyare
attached, via the diaphragm 16 attached to the strut 11, to the strut 11
formed of a squanecsieel iRi pey.l ncidental | y,hefgrence numbee 16a in Fig. 6(0)
represents an inner diaphragmattached to the inside of the strut 11 opposing
the di aphragm-d@neH Oon hdnped dbaoramndddiusteat kngn a-iannect Lopsgenber  10b
according to a second nodification exanple of the connection nmenmber 10, Fig.
7(A) is a perspeglive; viewiet Lhe connactd en nember; 10b.ri1and Eigr v(B) is a
pl an view of the connection nenber 10b. In addition, Fig. 8 is an expl oded

perspective viiew,pf; 1 he, conneet Lonyoenhery 10b.1As i | usty ated iknskig. 7(A),
Fig. 7(R) and Fig. 8, the connection nenber 10b is configured such that the

cross beans 14a.and; 44¢, a1 § 4at Lached: by, wehdi ng1506,4) anges;igbnthe,strut 11
formed of an H shaped steel beam and the cross beans 14b and 14d are attached

by welding, vig,diaphragme lhy.and:dbo, Lio.the Lateralnsl de ehotbe {d ange of

the strut. 11. In the connection nmenber 10b, when attaching the cross beans

14b and 14d to therstyyt 11, tiish, M8l ngy s,perforied  at, %hBFEPﬁé@r m ned

position in the height direction of the strut. 11 such that a di aphragm 16h is

adj usted to webs.belyeenbayh of Lhe 1l.anges akong. fhe yartfcal direction.

Next, the diaphragns 1 ut the upper side an | ower e of the

di aphragm 16bPe§?9r$ c?tagdéad??rr@gg’ée%ﬁ%ietac{]gao\é@ltqgg 19 tfﬁ‘ee W80y Of the strut. 11,

the inner surfaces o anges a upper and lTower surfaces of the

di aphragm 15bdi?ggti<§rhecffet%¥1§t Q%rﬁ’& ?ﬁf‘rs‘%&rﬂs t%%@ 9”93'1%@—?%}‘@3{ ?ﬁgnigPr | mat el y

H shape. Then, e end surface o e Cross beans are welded to

the diaphragng 160, 165, and.thedlatenal.side gt khe fdange of fbe strut 11.

vertical direction. Next, the diaphragms 16c abut the
upper side and the lower side of the diaphragm 16b, and the
diaphragms l6c are welded to the web of the strut 11, the
inner surfaces of the flanges and the upper and lower
surfaces of the diaphragm 16b, and thereby the diaphragms
l6b and 16c form an approximately H-shape. Then, the end
surface of the cross beams 14b and 14d are welded to the
diaphragms léb, 16c and the lateral side of the flange of

the strut 11.
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Fig. 9 is a diagramillustrating a connection nenber 10c according to a third
nodi fi cati on exanpl e of the connection nenber 10, Fig. 9(A) is a perspective
vi ew of the connection nmenber 10c, and Fig. 9(R) is a plan view of the
connection nenber 10c. As illustrated in Fig. 9(A) and Fig. 9(R), in the
connection nmenber 10c, a cross-shaped (in a plan view) strut 11 is fornmed by

an H-shaped steel beamda sanddTaghaped siseelathesns ddanand oh7hekbéng
respective webs wel ded to the web of the H shaped steel beam Respective

(i-o-s beans 14a LecdAd ayecatt aghrd, mdy felding, ctondihe St anges of the
H shaped steel beam 1l1a and the T-shaped steel beans 17a and 17b. Moreover,

the connectionoppabelolQeniber=flbgured sugh that pargsderi-tcespondcto the
position of the flanges of the cross beans 14a to 14d, diaphragns 111d are

attached, by webdifgsedespeatinely:bet ween rtihe vebs of 4 heH shapedr steel beam
ha and the T-shaped steel beans 17a and 17b. Fig. 10 is a perspective view

illustrating anconpeecddonmerhet 106 accor diingst 0afed our tth gnodiki catd on .
exanpl e of the connection nmenber 10. As illustrated in Fig. 10, the connection

menber 10d ispegnfboured Sueh thatelhe, LrRepebeans, 1da. 1o 14d.8e€ alfached, by
wel ding, to the strut 11 forned of the steel pipe. Fig. 11 is a perspective
view illustrati pga@ view) strut 11 is formed by an H-shaped steel beam

1la and T-shaped steel beams 17a and 17b having respective

webs welded to the web of the H-shaped steel beam.

Respective cross beams 1l4a to 1l4d are attached, by welding,

to the flanges of the H-shaped steel beam 1lla and the T-

shaped steel beams 17a and 17b. Moreover, the connection

member 10c¢ is configured such that in order to correspond

to the position of the flanges of the c¢ross beams 1l4a to

14d, diaphragms 16d are attached, by welding, respectively

between the webs of the H-shaped steel beam 1lla and the T-

shaped steel beams 17a and 17b.

Fig. 10 is a perspective view illustrating a

connection member 10d according to a fourth modification

example of the connection member 10. As illustrated in Fig.

10, the connection member 10d is configured such that the

cross beams l4a to 14d are attached, by welding, to the

strut 11 formed of the steel pipe.

Fig. 11 is a perspective view illustrating a

connection member 10e according to a fifth modification
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connecti on nenber 10e according to a fifth nodification exanple of the
connection nenber 10. As illustrated in Fig. 11, the connection nenber 10e is
configured such that the cross beans 14a to 14d formed of the square steel

pi pe are attached to the strut 11 formed of the square steel pipe crossw se.
Fig. 12 is a perspective view illustrating a connection nmenber 10f according
to a sixth noditihgat i on wxamphecofithewcorrecti onagenbelstkQceAsihl Fustrated in

Fi g.

) 11, the connection member 10e is configured such that the
cross beams 1l4a to 14d formed of the square steel pipe are
attached to the strut 11 formed of the square steel pipe
crosswise.

Fig. 12 is a perspective view illustrating a
connection member 10f according to a sixth modification
example of the connection member 10. As illustrated in Fig.
12, the connection member 10f has a configuration of the
strut 11 in which the leg portion 13 formed of the steel
pipe 1is joined to the joint portion 12 formed of the square
steel pipe, a C-shaped steel beam is attached to the three
position of the strut 11 to form the cross beams 1l4a, 14b
and 14c¢ being arranged in a T-shape.

Fig. 13 is a perspective view illustrating a
connection member 10g according to a seventh modification
example of the connection member 10. As illustrated in Fig.
13, the connection member 10g is configured such that an I-
shaped steel beam is attached to the upper portion of the
strut 11 formed of the steel pipe, in an L-shape, so as to
form the cross beams 14a and 14b. The upper portion of the
cross beams l4a and 14b becomes the joint portion 12, and
the lower portion becomes the leg portion 13. Incidentally,
in the case of the connection member 10g, it is necessary

to provided supporting portions (not shown) at positions
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12, the connection nmenber 10f has a configuration of the strut 11 in which the
|l eg portion 13 forned of the steel pipe is joined to the joint portion 12
formed of the square steel pipe, a Cshaped steel beamis attached to the
three position of the strut 11 to formthe cross beans 14a, 14b and 14c being

arranged in a T-shape. Fig. 13 is a perspective viewillustrating a
connecti on nespgrs10g @AeColdnngpt ot Borsevantthenedbf aaddnon 1@xanpbelof the
connection menber 10. As illustrated in Fig. 13, the connection nenber 109 is

configured sueh thats@amd -19hapednst egle bheamr suattached dredrherupper portion
of the strut 11 fornmed of the steel pipe, in an L-shape, so as to formthe

cross beams l4acapgnd4banEhesupperipadt ionrakether criossheameida and 14b
beconmes the joint portion 12, and the | ower portion becones the | eg portion
13. Incidentakhy, 14| the case of the connection nmenber 10g, it is necessary to
provi ded supporting portions (not shown) at positions opposing the joint

portions of the crpss. beans l4gcapded4ld ofitiheistsutdils@ that the | ower

surfaces thereof are on the sane plane as the | ower surfaces of the cross

beanms 14a and.dflfection member 10h according to an eighth modification
example of the connection member 10. As illustrated in Fig.
14, the connection member 10h has a configuration of the
strut 11 in which the leg portion 13 formed of the H-shaped
steel beam is joined to the joint portion 12 formed of the
square steel pipe, then two cross beams 14a and 14b formed
of the H-shaped steel beams are linearly attached.

Incidentally, respective connection members 10 and 10a
to 10h indicate an example of a configuration applicable to
the joint structure A. For example, the strut 11 may be
configured by an appropriate combination of steel materials
having a round, square, H-shaped cross-section or the like.
In addition, the cross beams 1l4a to 14d may be configured
by an appropriate combination of steel materials having an
H, U, I-shaped cross-section or the like. Thereby, a
desired connection member can be configured by optionally
attaching the cross beams 14a to 14d, to two, three or four
positions.
As illustrated in Fig. 15(A) and Fig. 15(B), the inner

circumferential surface (inner wall surface) of the steel

18



Fig. 14 is a perspective view illustrating a connection nmenber 10h accordi ng
to an eighth nodification exanple of the connection nenber 10. As illustrated
in Fig. 14, the connection nenber 10h has a configuration of the strut 11 in
which the leg portion 13 forned of the H shaped steel beamis Mned to the
joint portion 12 forned of the square steel pipe, then two cross beans 14a and
1418 fornmed obipbeptishaped steeb beayws-arienl)i pearty mtd.ached) and

I ncidental ly, respective connection nmenbers 10 and 10a to 10h indicate an
exanpl e of a eepfigur@at, aniappkheabl &s t0 dihgipobnta Structiung As For exanpl e,
the strut 11 may be configured by an appropriate conbi nation of steel

materi al s havispgral reul,c $6Uah 8eq H shapedCrassrsectd Oirotnthell i ke. In
addition, the cross beans 14a to 14d may be configured by an appropriate

combi nati on okusteel smtierd akschayipg @ndHs U, s7- shaped cf ess- sectéon or the
l'i ke. Thereby, a desired connection member can he configured by optionally
attaching thetgrossnbeam orldant 0o 14ds; 110 W st AL e OrsfQur ppesi tions.

As illustrated in Fig. 15(A) and Fig. 15(R), the inner circunferential surface

(i nner wal | S@rggﬁegeQLﬂkﬂﬁeﬁteethepiﬂﬁ(phb%'@eh€§oéﬁﬁéélov@9r@EéUSiOn) 5. In

Fig. 15(A) and Fig. 15(R), illustrated is a single or a plurality of spiral
ribs 6 providedralong the icdnercireinferential surface aof, thejsteel- pipe pile
5. By providing the rib 6, the adhesion of concrete filling inside the steel

pipe pile 5 can be @f@.aq%q@-@hem{@m@a_mﬂ% Provided quer nthe entire Iength
of the steel pipe pile 5 (refer to a distance Li in Fig. 1I5(F) .

Al ternatively, theqLih, 8 may be.provided only.in;the s ange 1cgr pespondi ng to
the | eg portion

13 of the connection member 10 (10a to 10h), in other words,

only in the range necessary for filling concrete (refer to

a distance L2 in Fig. 15(B)).

By forming the steel pipe pile 5 into a rib-attached
steel pipe provided with the rib 6 as described above,
through the improved adhesion action of concrete due to the
rib 6, the vertical load from the connection member 10 (10a
to 10h) is reliably transmitted to the steel pipe pile 5.
For this reason, for example, a filling range of concrete
into the steel pipe pile 5 may be limited only to a portion
corresponding to the leg portion 13 of the connection
member 10 (10a to 10h), for example, only to the upper
portion of the distance L2 of the steel pipe pile 5, which
has the rib 6. Thus, the volume of concrete used can be
reduced and the works can be reduced. That is, it is

sufficient if the rib 6 is formed at least in a range to be
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13 of the connection nenber 10 (10a to 10h), in other words, only in the range
necessary for filling concrete (refer to a distance L2 in Fig. 15(R)).

By formng the steel pipe pile 5 into a rib-attached steel pipe provided with

the rib 6 as descri bed above, through the inproved adhesion action of concrete
due to the rib 6, the vertical |load fromthe connection nmenber 10 (10a to 10h)
is reliably transsiitteth tonthetst egdndd peinkecbnecForet his reason, for

exanple, a filling range of concrete into the steel pipe pile 5 may be limted
only to a portion coriespendingitonihed egrnpentien thatoftHcheigopnegti on nmenber
10 (10a to 10h), for exanple, only to the upper portion of the distance L2 of

the steel pipeopihte & ighchastibe fide & tTBuSeithesMmoelume-0f  concrete used
can be reduced and the works can be reduced. That is, it is sufficient if the
rib. 6 is formedeatr) eastrdiea Langerio pecif| hb@dpﬂéfb Gaenenehec{ range having
concrete). InC|dentaIIy, it my be con5|dered that the rib 6 is fornmed

on a construchi-0prsidecf dthegej gk ntrstdicturecA choweveronichukerped into the
steel pipe pile 5 in advance prior to the stage of transportation to the

construction site, weldingeftortsopretdhe ihickgratnt hei sl t.gsarecnot required,
and thus effects |nclud|ng stream ining in works can be obtained. For exanple,

if the rib 6 isqhoraed Hy rehki bgruben Praduehnost he stieglgpPhpepite S5 in
advance at a factory, a concrete adhesion nmechani sm having a stable quality

can be realized, Jhe,gibnb . may-have,fordrs sot her than spi raly.gf pgourse. For
exanple, a single, a plurality of ring shaped protrusions (rib) 6a (refer to

Fig. 15(Q)) OEoﬂyiﬁ%Rhﬁap Ql-aeth opseimyshe juged. Fven 4 nfhiys.gase,cit is
preferable to formthe protrusion or the projection through rolllng, wel di ng

or the Iike af EQ@t&P;?tQJ%on@r@ggag&‘?esﬂ@'ﬁ%&%ﬂ%&h%ﬁQfgf al 5%5919 (ring
shaped protrusion 6a) as the rib 6 as illustrated in Fig.” 15(A), the shape of

the rib 6 is, Lgh%a&mi @ sehiio-be appr aximalely edualedg-Opbchigher than 2.5
rigain helght h, approximately 4 to 20 mmin wd w, and approximately 30 to

40 Mn in piteh.p. in-additd on, Lhe angl e Lphhe extending direction, of the

rib 6 (ring shaped protrusi on
of ring shaped protrusions (rib) 6a (refer to Fig. 15(C))

or multiple projections may be used. Even in this case, it
is preferable to form the protrusion or the projection
through rolling, welding or the like at the factory in
advance. When using the spiral rib 6 (ring shaped
protrusion 6a) as the rib 6 as illustrated in Fig. 15(34),
the shape of the rib 6 is, for example, set to be
approzximately equal to or higher than 2.5 mm in height h,
approximately 4 to 20 mm in width w, and approximately 30
to 40 mm in pitch p. 1In addition, the angle in the

extending direction of the rib 6 (ring shaped protrusion
6a) 1s preferably set to be equal to or less than 45°,
where the angle of the horizontal direction is 0°, so as to
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6a) is preferably set to be equal to or less than 45, where the angle of the
hori zontal directionis 0, so as to g- xu have a structure capabl e of
regulating the relative novenent of the concrete and the steel pipe pile 5 in
the axial direction of the steel pipe pile 5.

have a structure capable of regulating the relative

movement of the concrete and the steel pipe pile 5 in the

axial direction of the steel pipe pile 5.

In order to further enhance the adhesion of the
concrete, also on the outer circumferential surface of the
leg portion 13 of the connection member 10, a spiral
protrusion 18a (refer to Fig. 16(A)), a single or a
plurality of ring shaped protrusions 18b (refer to Fig.
16(B)), or a projection such as multiple striped
projections 18c (refer to Fig. 16(C)) may be arranged.

As illustrated in Fig. 3 and Fig. 4, pits 3 adjacent
to each other may be connected by the coupling beam channel
(foundation beam channel) 4. 1In the coupling beam channel
4, when necessary, the coupling beam (foundation beam) 7
formed from steel material joined to the cross beams 1l4a to
14d of the connection members 10 (10a to 10h) is placed.

As illustrated in Fig. 3, the connection members 10
(10a to 10h) are positioned at the upper portion of the
steel pipe pile 5 using the positioning means (position
adjustment means) 20. An example of the positioning means
20 is illustrated in Fig. 17 and Fig. 18.

As illustrated in Fig. 17 and Fig. 18, the positioning
means 20 of the connection member 10 has a supporting
member 21 and a fixing member 23. The supporting member 21

is attached, by welding, screw clamp or the like, to
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In order to further enhance the adhesion of the concrete,

circunferential surface of the leg portion 13 of the connection nenber

spiral protrusion 18a (refer to Fig. 16(A)), a single or a plurality
shaped protrusions 18h (refer to Fig. 16(B)), or a projection such as nmultiple
striped projections 18c (refer to Fig. 16(0)) may be arranged.
illustrated iBoFigiods & thiegstdel pbise Piadj acentri o @atimOttheensny be
connected by the coupling beam channel (foundation beam channel) 4. In the
coupl i ng beam-ehapnelards MheRonecessarohe theneeupbih ng=eami(f oundati on beam 7
formed fromsteel material joined to the cross beans 14a to 14d of the

connection menpges 4y (d0ankosifPdrt snPplre®dr 21 proBsuddd ustrated in Fig. 3,
t he connection nenbers 10 (10a to 10h) are positioned at the upper portion of

t he steel

18.

t he connecti on nenber

positions of the steel
of the connectibQnepesber, L0,

protrudes fromthe upper end of the steel pipe pile 5 and is held at
predet er m nedphgight 1008 Lis@N o £ Thee PEQILded \PRELLON has 13 shotigd-hpl ein the

verti cal

direction. The fixing

hole 24.

With such positioning means 20, as illustrated in Fig.
17, when placing the connection member 10 on the steel pipe
pile 5, the cross beams l4a to 14d are placed on the
supporting member 21. As illustrated in Fig. 18, a bolt 25
is inserted through the slotted hole 22 formed in the
supporting member 21 and the slotted hole 24 formed in the
fixing member 23, and then the connection member is
fastened using a nut to fix the connection member 10 on the
steel pipe pile 5. Thus, the joint portion 12 of the
connection member 10 can be held at a predetermined
position.

The position in the vertical direction of the
connection member 10 1is regulated by the positioning means
20 as described above. If the position of the joint
portion 12 is lower than the predetermined position or the

position in the horizontal direction is inconsistent with

22
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a

al so on the outer

10, a
ring

Pi peppkles Usi NGt Reeposhijoniing means (Posditd or adj ust nent neans)
20. An exanple of the positioning means 20 is illustrated in Fig.
As bibustsatadd mekhge ddsand Fi 9rnl8prthe.posiddeningnieans 20 of
10 has a supporting nenber 21 and a fixing nmenber 23.

The supporting;pepbern2k i2e att aghegs rbyrMeldi-ngeiser ewre anpiak
pipe pile 5 corresponding to the cross beans 14a to 14d

Theaupper: £ng.c0fi ot,be suppord ity rRembess21

17 and Fig.

the like, to



menber 23, being attached to the | ower surface of the cross beans 14a to 14d
of the connection nmenber 10, has a slotted hole 24. Wth such
positioning nmeans 20, as illustrated in Fig. 17, when placing the connection
menber 10 on the steel pipe pile 5 the cross beans 14a to 14d are placed on
t he supporting nenber 21. As illustrated in Fig. 16, a bolt 25 is inserted

t hrough the skattgd-dolard2tioppedtidh t heeSuppott bNg dRMekn21lnand.4 he sl otted
hole 24 forned in the fixing menber 23, and then the connection nenber is

fastened usi ngearBuhed Of isitbetgonnectd-on noeaber2 10; oddhenst gelt pipe pile 5.
Thus, the joint portion 12 of the connection nenber 10 can be held at a

predet er m nedtpogbtd Othe connecthen pRShddOn o Aplhedver ticalhedi rection of the
connection nmenber 10 is regulated by the positioning nmeans 20 as descri bed

above. If thepposttienm ofitheipgint portion 12 is |lower than the predeterm ned
position or the position in the horizontal direction is inconsistent with the

predeterm ned posifi®on,1dhe posihiofadjdstment,may hesparhonpedaPys using the
slotted holes 22, 24 and the bolt 25 to nove the connection nenber 10 upward

or in the horké@@i@bﬂdﬁ&%Q@E%@nt means) 20a according to a first

modification example of the positioning means 20, and Fig.
20 is a perspective view of the supporting member 21 of the
positioning means 20a illustrated in Fig. 19. As
illustrated in Fig. 19 and Fig. 20, the positioning means
20a 1s configured such that an adjustment plate 26 having a
screw hole 27 and being perpendicular to the supporting
member 21 is arranged in the horizontal direction, the
slotted hole 22 is formed at a position not interfering
with the adjustment plate 26, and a bolt 28 is screwed into
the screw hole 27. The supporting member 21 thus
configured is attached to the steel pipe pile 5 such that
the upper end portion thereof is adjusted to the lower
position than the predetermined height position. Then, the
bolt 28 is adjusted such that the tip end thereof is
located at the predetermined height position. Then, the
cross beams l4a to 14d of the connection member 10 are
placed on the bolt 28. Thereafter, if the position of the
upper end portion of the joint portion 12 of the connection

member 10 in the horizontal direction or in the vertical

23



Fig. 19 is a side sectional view of positioning neans (position adjustnent
nmeans) 20a according to a first nodification exanple of the positioning neans
20, and Fig. 20 is a perspective view of the supporting nmenber 21 of the
positioning nmeans 20a illustrated in Fig. 19. As illustrated in Fig. 19 and
Fig. 20, the positioning neans 20a is configured such that an adjustnent plate
26 having a serew-hobe &7 iaRdnbekngnperipendheubardé - trlie sUppeLtistg, menber 21
is arranged in the horizontal direction, the slotted hole 22 is forned at a
position not iRterbeddg oM kBrnbhe adjustient, phat es2b; @nrdpalbel £528 is
screwed into the screw hole 27. The supporting nenber 21 thus configured is
attached to thedqsteelipipe poke-Snsichthat ithecupperciendpenthon thereof is
adjusted to the | ower position than the predeterm ned hei ght position. Then,

the bolt 28 igiadiusted suchthat ctbe,4dipiend thereof is located at the
predet ermi ned hei ght position. Then, the cross beans 14a to 14d of the

connection menber ﬂ-@cﬁ!&qt@l@@/?dwﬂé\ntﬂ?st@l'ltin§6thgh§f@@f t8hbe bi1the, position of
t he upper end portion of the joint portion 12 of the connection nmenber 10 in

the horizontakndirectd on Qs LRtbecyerddqal, tdbresti@nd sidnganshstignt with
t he predeterm ned position, the connection nenber 10 is noved, by using the

bol'ts 25 and 26eqife thig:0rizentab s Ginectionaobsi ind heyyarticak direction, to
adj ust the position. I ncidentally, when installing the steel pipe pile

5, there are ggseg;iwhel& the §§@E§Er£@§{%9iques2DPFiEﬁﬂéﬂﬁébﬁngEfd@Ser”i“ed
center of the colum of the superstructure 2. 'In this case, as illustrated in

Fig. 21, it is,negessaly dQnkhstall e .connegthon: rermers 110,£10a to 10h) at
the position where the joint portion 12 is consistent wth the colum, for

exanpl e, at ap.eecent rhe ROsiti on;f the isteeb pipe,piig 5+ Fyrhheroore, even
if the connection nenber 10 is installed at the eccentric position of the

steel pipe pile: Byt here ALe HBNY,cases where;adiyst eyt of (Lheconpnection
member 10 in the vertical direction, horizontal direction or rotating

direction is teguired o ru THELSALe < ROSiL onlng Rans pAsibLom adj ust ment

roans) 6011) which i1s an exanple of positioning ef y usable in this

case are |11ustranediifLdig. A2 800 O.c Aplbiustsatad iEy0p;62 and Fig.

23, the positioning neans 20b I's suita or regulating the p tion of the

connection nEg??ESB}ijﬁ%@aEQ %QQ; éggéy%ﬁ%§%t58?&stment of the

connection member 10 in the vertical direction, horizontal
direction or rotating direction is required.

Therefore, positioning means (position adjustment
means) 20b which is an example of positioning effectively
usable in this case are illustrated in Fig. 22 and Fig. 23.
As illustrated in Fig. 22 and Fig. 23, the positioning
means 20b is suitable for regulating the position of the
connection members 10 (10a to 10h) in the vertical
direction, horizontal direction and rotating direction. 1In
other words, the positioning means 20b includes a screw

hole 30 at the upper portion of a supporting member 21
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direction, horizontal direction and rotating direction. In other words, the
positioning nmeans 20b includes a screw hole 30 at the upper portion of a
supporting nmenber 21 attached to the steel pipe pile 5 a receiving plate 31
arranged at the position not interfering with the screw hole 30 of one side of
t he supporting nenber 21 along the vertical direction and bei ng perpendi cul ar
to the supportiipgcheaber 2k, sapdl apigdjdistnment aptatei dhhaviang aisingle or a
plurality of screw holes 33, arranged at the |l ower portion of one side of a

fixing menber a232(9pPas t@1Shdeit 0ot heo o eceievirRg: P at &3 kheakengwt he verti cal
direction and being perpendicular to the fixing nenber 23, and attached to the

cross beans 14a1to3d4br ofn heqcopnegtd opgber g lQember 21 Thengupporti ng
menber 21 formng the positioning nmeans 2gb is attached to the steel pipe pile

5 such that therupper &ndpechi QRqtherepfarpehacat egdr ato tthe predet er mi ned
posi tion. Then, the connection nmenber 10 is placed on the supporting nenber 21

such that thegsjghhtt POJ tiamel22t herpfad scoRShehent1md ot hevpasgition of the
colum of the superstructure 2. Respective bolts 29a and 29b are screwed into

the screw hol g;3010fot he SURRAK L NGr nBREr n21-andsf herseipw hel end3 of the
fixing nmenber 23. The tip end portions thereof are brought into contact with

the fixing meaberr23,and 1 he teeelvidhg Plate 31y Mntdi $3ti@RLLhes supporting
menber 21 regul ates the position of the connection nenber 10 1 n the verti cal
direction. Wengadiystingthe pasition inthehgrizontale;cal

direction and being perpendicular to the fixing member 23,

and attached to the cross beams 14a to 14b of the

connection member 10.

The supporting member 21 forming the positioning means

20b is attached to the steel pipe pile 5 such that the

upper end portion thereof is located at the predetermined

position. Then, the connection member 10 is placed on the

supporting member 21 such that the joint portion 12 thereof

is consistent with the position of the column of the

superstructure 2. Respective bolts 29a and 29b are screwed

into the screw hole 30 of the supporting member 21 and the

screw hole 33 of the fixing member 23. The tip end

portions thereof are brought into contact with the fixing

member 23 and the receiving plate 31. At this time, the

supporting member 21 regulates the position of the

connection member 10 in the vertical direction.

When adjusting the position in the horizontal

25



direction of the connection nenber 10, by | oosening the bolt 29a of one side
of the positioning roans 20b and by screwing the bolt 29a of the other side of
t he positioning roans 201) opposing thereto, the connection nmenber 10 can be
roved in the horizontal direction. In addition, when rotating the connection
menber 10 in an arrow direction 01, the bolts 29b of the positioning means 20b
other than thaireseidi ng ame behiteOraner-eesened,y anshdre ngeanini ng one bol t
29b of the positioning nmeans 20b is screwed. Wen noving the nenber in an
arrow directien102;9by-4 eesening afltidheaktisn20h wfadhe oposhtivni ng nenber
20b and retracting so as to forma predeterm ned gap with the adjustnent plate
32, the connegtionin@nher k0 tcanaber rotatedekrnsthe af row giceetbom P2 manual |y
or by other roans. In this case, at |east one of the positioning means 2019 is
arranged in the.ppposi tgdisiect LRArd @ t hecothene posit ieAiagG noansn20b, the
bolt 29b of the other positioning means 20lg is |oosened, and the bolt 291g of
the other positi;0ni Ng 1RANS 20Bnt 81 Ser.ewedonThen, fheiconneghan menber 10 can
be rotated in the arrow direction 02. In Fig. 24 and Fig. 25,
illustrated ar sl tioni { posijtion jadj ust pabl e of
adj usting the gg%gec iéﬁ% %%ﬁgg?giﬁ iré%ﬁﬁr t he hi?eg%g%% in%%&é%%g‘%ﬁe verti cal
di rection, ho%hzonéf%s }%ectigg and r.ot at.ing dirgc;&gn. Thetggsi%ioning nmeans

20c as illustrated’tn |kif£ and Q%S%}%9Qﬁ§ﬁfpﬁﬁPed suchFﬁét a e | ower

portion the receiving plat é % t he supporti,ng er 21 formng the
Posi toni ng means. S0 T uEErAt ad” | M G S3R and 528 ard TR g 55 " an
adj ustnent plate 34_is arranged,, which has a ew hol e 37 an% extends in the
hori 2ontal di PECEi o7 Ber SORAF S ar 15 1 NG EippaFt f g Hember 20" the of her
configuration is the sane as the positioning neans 20n illustrated in Fig. 22
and Fig. 23. moving the member in an arrow direction 082, by loosening

all the bolts 29b of the positioning member 20b and

retracting so as to form a predetermined gap with the

adjustment plate 32, the connection member 10 can be
rotated in the arrow direction 82 manually or by other
means. In this case, at least one of the positioning means
20b is arranged in the opposite direction to the other
positioning means 20b, the bolt 29b of the other
positioning means 20b is loosened, and the bolt 29b of the
other positioning means 20b is screwed. Then, the
connection member 10 can be rotated in the arrow direction
62.

In Fig. 24 and Fig. 25, illustrated are positioning
means (position adjustment means) 20c¢ capable of adjusting

the connection member 10 in all the direction including the
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The supporting nenber 21 formng the positioning neans 20c is attached to the
steel pipe pile 5 a bolt 28 is screwed into the screw hole 35 of the
adjustnment plate 34 while the tip end portion thereof is held at the
predet er mi ned hei ght position, and the cross beans 14a to 14c of the
connecti on nenber 10 are placed on the bolt 28. Then, when necessary, the

hei ght positi earefcd hejigereehi O PEIMETa11Qi¢ant ben adjustedtusyng the bolt 28.
Furthernore, in the positioning nmeans 20c, the position adjustnment of the
connection meabekcd0odin tie Bokizontalg did=ect bon andi rotati-Rgqadifrection is the

same as that of the positioning means 20b illustrated in Fig. 22 and Fig. 23.
The above desehiyptiofhd ndi catescexafptes dnwhheh fhecrsuppetti pgriesber 21 is
directly attached to the steel pipe pile 5. For exanple, as illustrated in

Fig. 26, a pltuéaké&é/i\m‘ngswalt@r@ﬂt@fytH@@t&%bgraznmemratztlaebeﬂin@y wel di ng
or the like, to the outer side surface of the supporting nmenber 21, the

supporting memrher24i ML ke ARuUpLedoon ke tuppern endePer tizanaqf the steel pipe
pile 5 and the supplenentary nenbers 37 may be attached to the steel pipe

pile .5 by wekdihng;ybolding anihbendike i additi onadfer,pesitioning means 20
(20a to 20c) illustrated are exanples in which the fixing nmenber 23 is

attached to theslowernsw facenaf -1 he & oss theaps 148, ¢0 1Ad-etithe connection
menber 10, but the fixing nenber 23 may be attached to the strut. 11.

I'ncidental ly, ;the.aboue deser ihedsyard qus, PpaskbLonkNg reans2@-and 20a to 20c
i ndi cate exanpl es thereof and may be appropriately nodified by, for exanple

CQ”bining eac@oH?§&ﬁ£§m&ﬂgi@?%Hé 20and 202 EBS§Q§Oning neah@Xbppdescribed is a
first exanple of a construction nethod for a joint. structure A of a colum

and a steel pi;pe,pile-according to the enpodsment having the above described
steel pipe pile 5 and the connection nenber 10 (10a to 10h). First, in

factories or the |ike (e sha6l nblpe: Pii &-3.30d the cannactigg gemper 10 are
produced and transported to the construction sife. At this tinme, therib 6

(refer to Figool74,is.fonned.an.the inner ;ci.rcunferential, sysface of the steel
pipe pile 5 1In aé%i%%é%, thg sappo?f?%bgﬁéﬁb%r 21 of thetpositioning means 20

(20a to 20c) ls8rewed into the screw hole 35 of the adjustment plate 34

while the tip end portion thereof is held at the
predetermined height position, and the cross beams 1l4a to
1l4¢c of the connection member 10 are placed on the bolt 28.
Then, when necessary, the height position of the connection
member 10 can be adjusted using the bolt 28. Furthermore,
in the positioning means 20c¢, the position adjustment of
the connection member 10 in the horizontal direction and
rotating direction is the same as that of the positioning
means 20b illustrated in Fig. 22 and Fig. 23.

The above description indicates examples in which the
supporting member 21 is directly attached to the steel pipe

pile 5. For example, as illustrated in Fig. 26, a
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attached at the predeterm ned position of the outer periphery in the upper
portion of the steel pipe pile S. The fixing nenber 23 is attached to the
| ower surface or the like of the cross beans 14a to 14d of the connection
menber 10. Incidentally, the supporting nenber 21 and the fixing nmenber 23 nmay
be attached after being transported to the construction site. At the

construction sitealasyidd usibat@dntfr Fingnb276ARy the 4 tatI ahavknge @
predeterm ned depth with slightly larger inner dianmeter than the outer

di aneter of theigteglopipe piike, Stbsthorederbyiusi ngrthe augencor the like, at
the predeterm ned position. Furthernore, on the upper portion of the pit 3, a

horizontal hoklgyetsiexcavakedowhere theLresagbeam.14a wayl4d of the
connection nmenber 10 are placed. In this case, the upper portion of the pit 3

may be | argel yoexeayaled:nWibBeut e €Xcavatiidng othenbogd zontalchghkhow; , the cross
beans 14a to 14d nmay be placed on the ground E. Furthernore, when arrangi ng

the coupling heamie &Hﬁﬂ%@@ﬁkh@%IQQ@ﬂ%Eh@ﬁn%by4béSa@%ﬁﬁ%ﬁi%@ atethe space
bet ween the adj acent horizontal holl ows. Next, as illustrated in Fig.

27(E), the steeL.pipe.didiacdsi syipseitef andrergctedinsiide theypit 3. In this
case, after erecting the steel pipe pile 5 on the upper portion of the steel

pile 5, the supperidnNg mrMBeki21.01nd he pasibi enbAg.dreans 20 1mey-be-attached,
by welding or the 1like, such that the tip end portion thereof is |ocated at

t he predeterng@gde£g§gjg§3qﬂ which the fixing member 23 is attached to

the lower surface of the cross beams 14a to 14d of the
connection member 10, but the fixing member 23 may be
attached to the strut 11. Incidentally, the above
described various positioning means 20 and 20a to 20c¢
indicate examples thereof and may be appropriately modified
by, for example combining each positioning means 20 and 20a
to 20c.

Next, described is a first example of a construction
method for a joint structure A of a column and a steel pipe
pile according to the embodiment having the above described
steel pipe pile 5 and the connection member 10 (10a to 10h).

First, in factories or the like, the steel pipe pile b
and the connection member 10 are produced and transported
to the construction site. At this time, the rib 6 (refer
to Fig. 15) 1is formed on the inner circumferential surface
of the steel pipe pile 5. 1In addition, the supporting

member 21 of the positioning means 20 (20a to 20c¢) is
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Next, as illustrated in Fig. 27(C), the concrete 35 is filled until reaching
the vicinity of the upper end portion inside the steel pipe pile 5.

Then, prior to the curing of the concrete 35 filled into the steel pipe pile
5, the joint. portion 12 of the connection nenber 10 is nated to the
predeterm ned position of the colum of the superstructure 2. As illustrated

in Fig. 28(A) atthendegtpanic preddtt hereof dosiplaseds itHo Jduterconcrete 35 of
the steel pipe pile 5 and the cross beans 14a to 14d are placed on the

supporting nepberp2drofid heecpagpht i opb g JTEAAS t20. s 1 Hipet bAke the concrete
35 is also filled inside the leg portion 13 of the connection nmenber 10.

I nci dent al |y, thher cones etgry 2bei §iddedHansicdechberdry portrben 43 in
advanceln this case, as for the concrete filling into the |leg portion 13, the

concrete of dihterent cormpesi-t-ben f&om tihe eoncueter 344 iddninagtipt o the steel
pipe pile 5 may he used. In addition, it is preferable that the concrete

filled insidepthgelem portiancidai sy dasigned totrbey asertgh 2as hher i anmeter of
the leg portion 13 fromthe upper surface of the concrete 35 filled into the

steel pipe pilke.S yhendde cuppel surface Hherneetlrise plpced naboye-t he, st eel
pipe pile 5. In this state, when necessary, using the positioning neans 20,

the position ef.thg,gonnegti.on;penber 10 in the vertical direction, horizonta
direction or rotating direction may be adjusted. The positioning neans 20 are

renoved after theycongs E‘cto%s%§ﬁb§i8h”&%e,l nsaddihiop.cdhe pegiti oning means 20

may be left totally or partially.

the pit 3 having a predetermined depth with slightly larger
inner diameter than the outer diameter of the steel pipe
pile 5 is bored, by using the auger or the like, at the
predetermined position. Furthermore, on the upper portion
of the pit 3, a horizontal hollow 1is excavated where the
cross beams l4a to 14d of the connection member 10 are
placed. In this case, the upper portion of the pit 3 may
be largely excavated. Without excavating the horizontal
hollow, the cross beams 1l4a to 14d may be placed on the
ground E. Furthermore, when arranging the coupling beam 7,
the coupling beam channel 4 is excavated at the space
between the adjacent horizontal hollows.

Next, as illustrated in Fig. 27(B), the steel pipe
pile 5 is inserted and erected inside the pit 3. 1In this
case, after erecting the steel pipe pile 5, on the upper
portion of the steel pile 5, the supporting member 21 of

the positioning means 20 may be attached, by welding or the
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In addition, when necessary, between the cross beans 14a to 14d of the

adj acent connection nenber 10, the coupling beam 7 is joined by welding,
bolting or the like. For exanple, in the join of the coupling beam 7 and the
cross beams 14a and 14c, as illustrated in Fig. 29(A) and Fig. 29(B), each web
| ateral surface of the coupling beam 7 and the cross beans 14a and 14c may be

fastened usingitbe bell 3 tvicacarphadey IS rtEachtuppess s hacatefi the fl ange
and each | ower surface of the flange may be joined by welding W Incidentally,

i f each upper tapdploneresunktacessofidhe flange of the coupling beam 7 and the
cross beans 14a and 14c are joined using the plate and the bolt, w thout using

any wel di ng, jointyswer kss0nhyubyrtheq bal trigay checperfior megc-Accosdingly, it is
possible to elimnate or m nimze wel ding works which have a | arge variation

factor in constnuelienunidaprice dependiing toncthenseasen ehqat perfegion for
the construction of the joint structure A to reduce the construction cost.

As illustratednkngEi @he 28(R), pipe Pite 3 having the steel pipe pile 5 and the
connection nmenber 10 and the surrounding (including the coupling beam channel

4 in case of arrangidyg theGoupl ing beamq/):rakgebackiidded-oricasy by the
concrete. Incidentally, w thout backfilling or concrete casting, they may be

also left. AtihBBStEéHﬁxxhh%iﬁ@p$£léﬂﬁﬁiﬂﬂ% gbithepb0d My por tircopnd2 of the
connection nmenber 10 is exposed fromthe ground surface E or fromthe cast.

concrete. confSct 1 dUsidr@ted 1hn; Fight 20(0) cnkOopth& { Qindt POpLLEOP; 42 of the
connection nmenber 10 exposed fromthe ground sur?ace E, the columm 40 of the

superstructures2:¢4s Qi BRA-or the shicidentahly, cas illustrated.yn;fFig. 15(F),
the present enbodi nent has a rib 6 formed throughout the distance Li or L2 on

the Inner peripheral (surface of Lhe.slieels phRecBE! e 51 fecondinoly. since the
adhesi on between the concrete 37 filled inside the steel pipe pile 5 and the
steel pipe pi%@nc?e%é.ﬁggﬂ?tkg E§eQPHxﬂﬁ§%§§%r¥ Bgdfﬂﬂé 3ﬂ8%s beams

l4a to 14d are placed on the supporting member 21 of the

positioning means 20. At this time, the concrete 35 is

also filled inside the leg portion 13 of the connection

member 10. Incidentally, the concrete may be filled inside

the leg portion 13 in advance. In this case, as for the

concrete filling into the leg portion 13, the concrete of

different composition from the concrete 35 filling into the

steel pipe pile 5 may be used. In addition, it is

preferable that the concrete filled inside the leg portion

13 is designed to be as high as the diameter of the leg

portion 13 from the upper surface of the concrete 35 filled

into the steel pipe pile 5 when the upper surface thereof

is placed above the steel pipe pile 5.

In this state, when necessary, using the positioning
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concrete 35 over the entire length of the steel pipe pile 5. For exanple, as
illustrated in Fig. 30(A) and Fig. 30(8), in the case where the rib 6 is
formed in the distance L2 (alternatively, the distance Li over the entire

|l ength of the steel pipe pile 5) corresponding the |leg portion 13 of the
connection nmenber 10, if the concrete 36 is filled at least in the distance L2

as illustratedebfsF @ S ¢bsiaisufdt cirentccadbesion wdmengtih secured to pour
the concrete and thereby the superstructure 2 can be supported stably.

Next, describedrtsca secendiexanpbei OfntICAASEEUCHL Ofy Rithednfor a j oi nt
structure A of a colum and a steel pipe pile. In the construction

net hod, the pueeess: sntidy theasteetepl perrpi besdbthaving thesrbb rand .
transported to the construction site is inserted and erected into the pit 3 is

substanti al | y-thevsangras tthe caserofc tdrwe jabovecdescri hediieonst rued i on net hod
illustrated in Fig. 27(A) to Fig. 27(C) and Fig. 30(A). Next, inside

the steel pipgcpitesiefeced bﬁtﬁa§h§aQkkt3to€§li§|&§Hﬁ@&§@lh?.Fi9- 31(A), up
to the position slightly dowmmward fromthe | ower end portion of the |eg

portion 13 of the Px@”ikﬁﬁﬂﬂi%’ﬂ,”ﬁ@@rné&@a%‘fiﬁdb@@wé&? SHPRALLIsNGe fRaber 21 of
the steel pipe pile 5 +the concrete 35 is filled. In addition, the concrete 35

mey be fillediin theifaCOnies.05athe like.diniadvangs.: 10, tneAfter the
concrete 35 filled in the steel pipe pile 5is cured, the joint portion 12 of

the connectiop,npibes i 9 7at ed; Loq the ;pnedgterm ned, posi thaeny of- t he col um
of the superstructure 2. As illustrated in Fig. 31(B), the leg portion 13

thereof is ingerted into thecsteel;pipe pid e dpand, the crossbeass 14a to 14d
are placed on the supporting nenEer 21 of the p03|%|on|ng means 20. In this
case, a plate.payatfached £0.hAe1heg portinon13rahnif hiss sbatg) ang

Fig. 29(B), each web lateral surface of the coupling beam 7

and the cross beams 1l4a and l4c may be fastened using the

bolt 39 via a plate 38. Each upper surface of the flange

and each lower surface of the flange may be joined by

welding W. Incidentally, if each upper and lower surfaces

of the flange of the coupling beam 7 and the cross beams

l4a and 1l4c are joined using the plate and the bolt,

without using any welding, joint works only by the bolt may

be performed. Accordingly, it is possible to eliminate or

minimize welding works which have a large variation factor

in construction unit price depending on the season or the

region for the construction of the joint structure A, to

reduce the construction cost.

As illustrated in Fig. 28(B), the pit 3 having the

steel pipe pile 5 and the connection member 10 and the
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when necessary, using the positioning neans 20, the position of the connection
menber 10 is adjusted in the vertical direction, the perpendicular direction
or rotating direction. Subsequently, as illustrated in Fig. 31(C, the
concrete 36 is filled until reaching the upper end portion of the steel pipe
pile 5. In addition, at this time, the concrete 36 is also filled into the leg
portion 13 of stheceomect iior1nerher tdd.cdipuevier betheciconereteinayabe filled
into the leg portion 13 in the factories or the like in advance as the above
description. bachdemt@ldy thkheospbseguent pnoeesspi sk subst@anti akky the sanme as

the case of the above described construction nmethod illustrated in Fig. 28(A)
to 26(C), Figtn30(B)cand Fi g1c3066)aVOFKssisuehtasasemmmal,werks of the
positioning neans 20, joint works of the coupling beans 7, bntkfilling or

concrete CaStEBQCMéﬂscafsQrintghetma% @k Lheosueroundimg Hihereet, and further
joint works of the colum 40 of the superstructure 2 are carried out.

I nci dental |y, ybper above desger ikhed; embodigentnhas exenp iddredcaieenfiguration
where the respective connection nmenbers 10 (10a to 10b) are arranged on the

upper portiongeRfetheo riespecti-ue stegl-i pecphhesupraand: when pgecessary, each
cross beam 14a to 14d of the connection nmenbers 10 (10a to 10h) are connected

to each other -hy+the,coupling beam 7. However, as illustrated in Fig. 32, such
a

As illustrated in Fig. 28(C), to the joint portion 12
of the connection member 10 exposed from the ground surface
E, the column 40 of the superstructure 2 is Jjoined.

Incidentally, as illustrated in Fig. 15(B), the
present embodiment has a rib 6 formed throughout the
distance L1 or L2 on the inner peripheral surface of the
steel pipe pile 5. Accordingly, since the adhesion between
the concrete 35 filled inside the steel pipe pile 5 and the
steel pipe pile 5 is high, it is not necessary to fill the
concrete 35 over the entire length of the steel pipe pile 5.
For example, as illustrated in Fig. 30(A) and Fig. 30(B),
in the case where the rib 6 is formed in the distance L2
(alternatively, the distance L1 over the entire length of
the steel pipe pile 5) corresponding the leg portion 13 of
the connection member 10, if the concrete 3¢ is filled at
least in the distance L2 as illustrated in Fig. 30(C), a
sufficient adhesion strength secured to pour the concrete

and thereby the superstructure 2 can be supported stably.
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configuration that each adjacent connection nmenber 10 (10a to 10h) is

i nterconnected nmutually using the cross beam4l in the factories or the like
in advance to forma framework nmay he adapted. This may elimnate the need to
carry out the joint work of the cross beans 14a to 14d of the connection
menber 10 (10a to 10h) and the coupling beam 7 as illustrated in Fig. 29(A)
and 29(B) at the coast ) utid-@absit eAccoraiongl ¥xamel didg ks thubbgom | arge
variation factor in the construction unit price depending on the seasons or

regions for ceashructéng tikenjokptustutctzure A coruholdnd astenkngowps ks to be
carried out at the site can be elimnated to save the construction cost.

As is obviouspfiremthe description hitherto, the joint structure A according
to the enbodi nent includes: the colum 40 of the superstructure 2; the steel

pi pe pile 5 havingrt hend iddnBtini-ngoshapeddr eheustore $a)ur@n 1t heei nner wal |
surface, being erected in the ground and the interior thereof being filled

wi th concret e 350 (36)5e a1 ot Rengonngction imenbenq10: {102 4:a410h) ckhat incl udes
the strut. 11 having the leg portion 13, which is inserted into the steel pipe

pile 5 and fixedsbyudhe, canceete 35:438) andethecd®inrpanti gn:l12 {0 he
joined with the colum 40, and the at |east two cross beans 14a to 14d

attached to thepstamtizhlJ nnkheahorizantal-dir eet Q0. spther ekare; werks such as
excavation works for large pits, transportation and disposal of soil,

arrangement wepks: of cvooden chormwr kse.and o ehak; o Coneret @ casti ng; wor ks for
coupling beans (foundation beans), or renoval works of cured concrete, are

not required. ;L additipn, position adjustnments of the joint portions for the
colums can be easily carried out. Therefore, the joint structure of a colum

and a steel pipe pjle: having.excel Lent; workabihity and..capabke ofc _
significantly reducing the construction man-hours and costs and shortening the

construction B?Ei9ﬂ‘£§ﬂjﬁ%sQQB%EHGQn Fig. 31(A), up to the position

slightly downward from the lower end portion of the leg
portion 13 of the connection member 10 placed on the
supporting member 21 of the steel pipe pile 5, the concrete
35 is filled. 1In addition, the concrete 35 may be filled
in the factories or the like in advance.

After the concrete 35 filled in the steel pipe pile 5
is cured, the joint portion 12 of the connection member 10
is mated to the predetermined position of the column of the
superstructure 2. As illustrated in Fig. 31(B), the leg
portion 13 therecof is inserted into the steel pipe pile 5
and the cross beams l4a to 1l4d are placed on the supporting
member 21 of the positioning means 20. In this case, a
plate may be attached to the leg portion 13. 1In this state,

when necessary, using the positioning means 20, the
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Mor eover, using the steel pipe pile 5 formed with the rib. 6 (ring shaped
protrusion 5a) on the inner wall surface, the adhesion of the concrete 35 (36)
to be filled inside the steel pipe pile 5 can be enhanced. Because the rib 6
(ring shaped protrusion 6a) enables concrete 35 (36) to have a hi gh adhesi on,
it is no |onger necessary to fill the concrete 35 (36) over the entire |length

of inside thepsteelopiqe el echnandidhendnideli ng veol ampiafedt he epacrete 35 (36)
can be suppressed to a mi ninum For exanple, the concrete 35 (35) may be cast

only to a portieni€r respondong trethe-degiipantioni da-wofort he eepaectd on menmber
10 in the inner space of the steel pipe pile 5. The rib may be forned only at
that portion. gkpeether. words, if the rib 6 is arranged so as to =respond to
the range of the filled concrete 35 (36) in the interior of the steel pipe

pile 5, enables th§u5§g§ﬂéﬁﬂ3y35ag3§jld§kﬂ@&%@ ansufficiently tihaproved adhesi on
function. In addition, the present inventionis not limted to the

above descri bednepboditents rand-of ucour se Y nherapdifiead d4np gorange w t hout

departing fromthe gist of the present invention.
of the steel pipe pile 5. In addition, at this time, the
concrete 36 is also filled into the leg portion 13 of the
connection member 10. However, the concrete may be filled
into the leg portion 13 in the factories or the like in
advance as the above description. Incidentally, the
subsequent process is substantially the same as the case of
the above described construction method illustrated in Fig.
28 (A) to 28(C), Fig. 30(B) and Fig. 30(C). Works such as
removal works of the positioning means 20, joint works of
the coupling beams 7, backfilling or concrete casting works
for the pit 3 and the surrounding thereof, and further
joint works of the column 40 of the superstructure 2 are
carried out.

Incidentally, the above described embodiment has
exemplified a configuration where the respective connection
members 10 (10a to 10b) are arranged on the upper portions
of the respective steel pipe piles 5, and when necessary,
each cross beam l4a to 14d of the connection members 10
(10a to 10h) are connected to each other by the coupling

beam 7. However, as illustrated in Fig. 32, such a
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What is clainmed is: 1. Ajoint structure of a colum and a steel pipe pile,
conprising: a colum of a superstructure; a steel pipe pile having arib
on an inner wall surface, being erected in the ground, and an interior
-thereof being filled with concrete; and a connection nenber that includes
a strut having a leg portion, which is inserted into the steel pipe pile and
fixed by concretejgangt iy ahat perti o d@nbe chohsediwm trtrrdde col umms and

to 10h) is interconnected mutually using the cross beam 41

in the factories or the like in advance to form a framework

may be adapted. This may eliminate the need to carry out

the joint work of the cross beams 14a to 14d of the

connection member 10 (10a to 10h) and the coupling beam 7

as illustrated in Fig. 29(A) and 29(B) at the construction

site. Accordingly, welding works having a large variation

factor in the construction unit price depending on the

seasons or regions for constructing the joint structure A,

or bolt fastening works to be carried out at the site can

be eliminated to save the construction cost.

As 1s obvious from the description hitherto, the joint

structure A according to the embodiment includes: the

column 40 of the superstructure 2; the steel pipe pile 5

having the rib 6 (ring shaped protrusion 6a) on the inner

wall surface, being erected in the ground and the interior

thereof being filled with concrete 35 (36); and the

connection member 10 (10a to 10h) that includes the strut

11 having the leg portion 13, which is inserted into the

steel pipe pile 5 and fixed by the concrete 35 (36), and

the joint portion 12 to be joined with the column 40, and

the at least two cross beams 14a to 14d attached to the

strut 11 in the horizontal direction. Therefore, works

such as excavation works for large pits, transportation and
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at least two cross beans attached to the strut in a horizontal direction. 2.
The joint structure of a columm and a steel pipe pile according to claiml1,
further conpri sing: positioning nmeans provi ded between the connection
menber and an upper portion of the steel pipe pile, for regulating a position
of the connection nenber in a vertical direction and adjusting the position in
the vertical andpbesi zomtsaliidi keeth@issnt worksThe @ d¥n FlruGbuke Hfda col um

and a steel pipe pile according to claim1l1, further conprising: a coupling
beam coupl i ngrbpt Weemthe ter esstbeanbo0fs for coupling beams
(foundation beams), or removal works of cured concrete, are
not required. In addition, position adjustments of the
joint portions for the columns can be easily carried out.
Therefore, the joint structure of a column and a steel pipe
pile having excellent workability and capable of
significantly reducing the construction man-hours and costs
and shortening the construction period can be obtained.
Moreover, using the steel pipe pile 5 formed with the
rib 6 (ring shaped protrusion 6a) on the inner wall surface,
the adhesion of the concrete 35 (36) to be filled inside
the steel pipe pile 5 can be enhanced. Because the rib ©
(ring shaped protrusion 6a) enables concrete 35 (36) to
have a high adhesion, it is no longer necessary to fill the
concrete 35 (36) over the entire length of inside the steel
pipe pile 5 and the filling volume of the concrete 35 (36)
can be suppressed to a minimum. For example, the concrete
35 (36) may be cast only to a portion corresponding to the
leg portion 13 of the connection member 10 in the inner
space of the steel pipe pile 5. The rib may be formed only
at that portion. 1In other words, if the rib 6 is arranged
so as to correspond to the range of the filled concrete 35
(36) in the interior of the steel pipe pile 5, enables the

concrete 35 (36) to have a sufficiently improved adhesion
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t he adj acent connection nenbers. 4. The joint structure of a colum and a
steel pipe pile according to claim1l, wherei n the adjacent connection
menbers are coupled to each other by a vupling beamin advance to forma

f ramewor k. The joint structure of a columm and a steel pipe pile
according to claim 3, wherein the coupling beam and the cross beam
provi ded on thenconmecti on nenber are joined by bolting or joined by the
bolting and by welding. 5. The joint structure of a colum and a steel pipe
pile according to ﬁﬁaédﬂibion, the present invention 1is not limited to

the above described embodiments and of course may be
modified in a range without departing from the gist of the

present invention.
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wherein the rib is arranged so as to correspond at |east to a range where the
concrete is filled in the interior of the steel pipe pile.

What is claimed is:
1. A joint structure of a column and a steel pipe pile,
comprising:

a column of a superstructure;

a steel pipe pile having a rib on an inner wall
surface, being erected in the ground, and an interior
thereof being filled with concrete; and

a connection member that includes

a strut having a leg portion, which is inserted
into the steel pipe pile and fixed by concrete, and a joint
portion to be joined with the column, and

at least two cross beams attached to the strut in

a horizontal direction.

2. The joint structure of a column and a steel pipe pile
according to c¢laim 1, further comprising:

positioning means provided between the connection
member and an upper portion of the steel pipe pile, for
regulating a position of the connection member in a
vertical direction and adjusting the position in the

vertical and horizontal directions.

3. The joint structure of a column and a steel pipe pile
according to c¢laim 1, further comprising:

a coupling beam coupling between the cross beams of
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the adjacent connection members.

4. The joint structure of a column and a steel pipe pile
according to claim 1,

wherein the adjacent connection members are coupled to
each other by a coupling beam in advance to form a

framework.

5. The joint structure of a column and a steel pipe pile
according to claim 3,

wherein the coupling beam and the cross beam provided
on the connection member are joined by bolting or joined by

the bolting and by welding.

6. The joint structure of a column and a steel pipe pile
according to claim 1,

wherein the rib is arranged so as to correspond at
least to a range where the concrete is filled in the

interior of the steel pipe pile.
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