2;00206432-3 2 2 JAN 2002 - 1 TITLE OF THE INVEI\RIQ)‘O ZQBI'MI\& 2I'E£FO?

UNDERGROUNDI NG BACKGROUND OF THE | NVENTI ON The present i nvedtd oA 2)0at es

to arotating pile

5 for undergrounding with an inproved supporting force.

In constructing a building, a foundation work is perforned in general in
the construction process. Were the ground is weak, piles are driven into
the ground in the foundation work before placing the 10 concrete
foundation. Various kinds of piles are used for the foundation work. For
exanple, a rotating pile for undergrounding is disclosed in Japanese

Pat ent No. 2893443.

15 Japanese Pat ent

The rotati n§IPLE eOF FHEININWENTOLNI ng di sclosed in this

is constructed as shown in FIGS. 16 to 18. FIG 16 is a

perspective vi eBOTRGUNG BIRE EFOBNVYRERGRAQPNPENGting pile 1 for
undergrounding. FIG 17 is a plan view, as viewed fromone end side, of
the rotating pile 1 shown in BAGKGROUND QF THEsRANYENFEONhe rotating pile 1

shown in FIG 16, which is driven intq the ground. The rotating pile 1
i ncl udes a pil e- head PrpPresepdyiinyertprpe redprtes1t0 2| BokRiRY Rt L ent er

line L, one end

ortion 22, and a pipe body 24. A spindle 25 section 3 and
two bl adgé 4 aref %qu@r,g,; 1§tgdwgtﬁ a 1%prov¢d 515) E _

n pporting force.

In constructing a building, a foundation work is

performed in general in the construction process.

Where the ground is weak, piles are driven into the

ground in the foundation work before placing the

10 concrete foundation.

work.

Various kinds of piles are used for the foundation

For example, a rotating pile for undergrounding

is disclosed in Japanese Patent No. 2893443. The

rotating pile for undergrounding disclosed in this

15 Japanese Patent is constructed as shown in FIGS. 16 to

18.

FIG. 16 is a perspective view showing the

conventional rotating pile 1 for undergrounding.

FIG. 17 is a plan view, as viewed from one end side, of

the rotating pile 1 shown in FIG. 16. FIG. 18 shows

20 the rotating pile 1 shown in FIG. 16, which is driven

into the ground.

The rotating pile 1 includes a pile-head pipe 2

having a pipe wall 21, a longitudinal center line L;

one end pdrtion 22, and a pipe body 24. A spindle

25 section 3 and two blades 4 are formed in the end

portion 22. The two blades 4 are separated from each

other at the longitudinal center line L. The spindle



portion 22. The two bl ades 4 are separated fromeach other at the

| ongitudinal center line L. The spindle 2 section 3 and the bl ades 4 are
formed by crushing with a formng apparatus fromboth sides in a radial
direction perpendicular to the longitudinal center line L. That is, the
spindle section 3 and the blades 4 are 5 formed by a press-formng
(forging) with the forming apparatus. TheZsprndle section 3 is flared from
the end portion 22 toward the pipe body 24 along the |ongitudinal center
line 1. 10 Two bl ades 4 extend fromthe spindle portion 3 along the

| ongi t udi nal cemestijome endndheobilagest Audee forméd by rerushingfwitte
center line L in the vicinity of the center line L. To be nore specific,
when vi ewed i n 3 f@meag aprpsasasdfeamaboth shdes ohyia weadkal center 15
line L, the tips,,of the two blades along the center |ine L are fornmed to
be V- shaped. Théhﬁﬁﬁmﬁp§d€§rﬁe§@écu9ﬁFsgﬁdtB9 topghbednad reentewr I ing (see
FIG 17) in the rotating direction out the lopgitudinal center |line L.
The other end potti Eﬁ’a&pgﬁsi ttg‘et épﬁﬁggﬁnéegﬁﬂoﬁogp‘?ﬂ@iﬁﬁeﬁlﬁdﬁ%&r?éa ed to
a pile-driwing ar S. _(not shawn). As shown in FJ 8, fhe rotating

i e 3 s ver Oy B 3 PESGRTSPHYLAApAFATHLNgD WAk SHR LATTVEIF | nto

the ground 5 su t.h the end portion 22 of the 25 rotating pile 1 is
driven first in%%mpﬁg&ngund 5 while

The spindle section 3 is flared from the end
portion 22 toward the pipe body 24 along the
longitudinal center line 1. '

10 Two blades 4 extend from the spindle portion 3
along the longitudinal center line L and most protrude
in the direction of the center line L in the vicinity
of the center line L. To be more specific, when viewed
in a direction perpendicular to the longitudinal center

15 line L, the tips of the two blades along the center
line L are formed to be V-shaped. The two blades 4 are
twisted by a predetermined angle a {(see FIG. 17) in
the rotating direction about the longitudinal center
line L. The other end portion opposite to the one end

20 portion 22 is connected to a pile-driving apparatus
(not shown).

As shown in FIG. 18, the rotating pile 1 is driven
by the pile-driving apparatus so as to be driven into
the ground 5 such tﬂat the end portion 22 of the

25 rotating pile 1 is driven first into the ground 5 while
the rotating pile 1 is being rotated about the center

line L. Since the rotating pile 1 is provided with the



the rotating pile 1 is being rotated about the center line L. Since the
rotating pile 1 is provided with the 3 two blades 4, a hole 6 is forned in
the ground while renoving the soil 7. Therefore, the rotating pile 1 can
be driven into the ground 5 in a short tinme. Also, the blades 4 are

tw sted as described above. There 5 fore, the soil 7 renoved by the bl ades
4 noves fromthe circunferential directioB of the pile-head pipe 2. Al so,
the spindle portion 3 is forned such that the contour of the spindle
portion 3 is gradually increased fromthe end portion 22. As a result, the
soil 7 noved 10twa bhadesr duntichehei 6l isgli fexnednin sty epzenhdaghiiist t he
inner wall of the hole 6 by the side walls of the spindle portion 3 and
the pil e-head prpeoyinghthe sadll 4. al Beebefong edhies ndiating pddet Ae soil 7
is pressed against the inner wall of the hole 6, the soil 15 7 is scarcely
di schar ged fronf#ft RendrhEeRoiBte the t greourdt i a 1shoxd (téme -t had sthe
rotating pile 1 Bor under groundi ng can be driven into the ground w thout
requiring the tf ﬁbpéggﬁﬁ gi%ﬁ%sﬁvl%‘?e‘i@ss‘éﬁqcr@%@%’@d t §hege-out si de.

20 As descgri bed _above, the end_portion 22 is fqQrmed by the press-formng
so as to Pormi ﬁPﬁSrthFhE\%?pZ: THRAYeD LU e ﬁ?ela&eoﬁjés mpvegs fxopeghet | the

Convent fonal 1 oFHEERB BFFBC 1= LrOhFer FEYhe ot AL TiEo2L PdBndre porti on 3
and the bl ades ﬂlggv Pﬁefgﬁfﬁglgfﬁggtion 3 is formed such that the

contour of the spindle portion 3 is gradually increased

from the end portion 22. B&as a result, the soil 7 moved

10 in the circumferential direction is pressed against the
inner wall of the hole 6 by the side walls of the
spindle portion 3 and the pile-head pipe 2. What
- should also be noted is that, since the soil 7 is
pressed against the inner wall of the hole 6, the soil

15 7 is scarcely discharged from within the hole 6 to the
outside. It follows that the rotating pile 1 for
undergrounding can be driven into the ground without
requiring the troublesome disposal of the soil
discharged to the outside.

20 As described above, the end portion 22 is formed
by the press-forming so as to form integral the pipe
body 24 and the blades 4. As a result, the rotating
pile 1 can be manufactured at a low cost. Also, in the
conventional rotating pile 1 shown in the drawing, the

25 spindle portion 3 and the blades 4 can be formed after
the pile-head pipe 2 is cut into a desired length.

In the conventional rotating pile 1 for



the pile-head pipe 2 is cut into a desired length. In the conventional
rotating pile 1 for 4 - undergrounding, the two blades 4 are forned

si mul t aneously by crushing the end portion 22 fromboth sides in the
radial direction as described previously. Also, the rotating pile 1 for
undergrounding has a tip 5 in the radial direction of the pile-head pipe.
The tip has a distance fromthe |ongitudi dal -center |ine, which 1is about
1.4 times as nuch as the radius of the pile- head pipe 2. In other words,
the bl ades 4 protrude greatly to the outside fromthe outer circunference
of 10 the pil e- eakngroandings aheeswbt blaHesbdades Bormedtruding to the
outside soften the soil 7 outside the outer circunference of the pile-head
pi pe 2 when t he simpldenegusiliyeby cgushingnthat endhpogebomd?2 frmi dwoittal |y,
the supporting force of the pile of this 15 type is equal in general to the
resul tant of fordeles Bax when refdadodisactiphads- deppoibedprenriausly.
proportional to the cross sectional area of the bottom of the pile and the
frictional forc@lifwide meEading pidef dcEosf updergroending thas soitiy in
contact with the 20 side surface of the pile. In_the conventional rotatlng
pile 1 forP undergy d’ﬁ%‘f‘d|rﬁﬁilatlh€11§ﬁPF68ﬁdPﬁgt§8| pPi¥erkead @pirsed %r JEP wi de
range so as to |lower t frictional n the conventi

rotating pile 2% Re tr"‘Pé:eséﬁEBB‘r Fpﬁg PBQEE“‘S%“%I\LC?%%’%%’EI ]}rhe'ZEY’

mordsa the SUpp%E}E.%u%O&C% %Em%geagoﬁﬁghngsp£ﬂe radius of the pile-

head pipe 2. In other words, the blades 4 protrude
greatly to the outside from the outer circumference of
10 the pile-head pipe 2. As a result, the blades 4
protruding to the outside soften the soil 7 outside the
outer circumference of the pile-head pipe 2 when the
rotating pile 1 is driven into the ground.
Incidentally, the supporting force of the pile of this
15 type is equal in general to the resultant of forces
between the bottom surface-supporting force
proportional to the cross sectional area of the bottom
of the pile and the frictional force between the side
surface of the pile and the soil 7 in contact with the
20 side surface of the pile. 1In the conventional rotating
pile 1 for undergrounding, the surrounding soil 7 is
softened over a wide range so as to lower the
frictional force. Thus, in the conventional rotating
pile 1, the entire supporting force is decreased. 1In
25 other words, the supporting force of the rotating pile
1 is lowered after the rotating pile 1 is driven into

the ground.



1 is lowered after the rotating pile 1 is driven into the ground. 5 Were
the rotating pile 1 is driven into the hard ground, those portions of the
bl ades 4 which greatly protrude fromthe circunference of the pile-head
pipe 2 nmay be bent. In this case, it is difficult to drive 5 snoothly the
rotating pile 1 for undergrounding into the ground. Also, the bl ades 4
have a V-shaped tip |like an auger along tie center line L as described
previously. If the tip of the blades 4 strikes against a hard 10 nateri al
such as a stone, the axis of rotation of the blades 4 is deviated.
Therefore, it is posdhdme fulre rotatiogapide pi ie drivehaihtootle hixxrden
vertically downward. Further, the blades 4 are tw sted as descri bed
previously, w tgrnduwnd,ediloset portibast ofgthg bladdsed fwhigh epegatnlyy t he

bl ades 4 is rendered conplex in construction and expensive. The present

i nvention, whi ciPusisrusieefreghitbeegirguniesence ehcthetpbleviearkRipned

above, is intended to provide a rotating pile for under

be 20 manuf act ufayY &esigptand IRhitBASh§3s8, highigupbbfic

roundi ng which can
t $rdelvesrl EF

SUMVARY COF THE | NVENTI.ON A rotating pile for under%roundin .according to a

first aspect of SMRetilasdhe rorekingnPdéspli §8% yn

pi | e- head plpel¥§%azgéﬁgg}udlnm
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Also, the blades 4 have a V-shaped tip like an

auger along the center line L as described previously.

If the tip of the blades 4 st&ikes against a hard

10 material such as a stone, the axis of rotation of the

blades 4 is deviated. Therefore, it is possible for

the rotating pile 1 to fail to be driven vertically

downward. Further, the blades 4 are twisted as

described previously, with the result that the forging

15 die for preparing the blades 4 is rendered complex in

construction and expensive.

The present invention, which has been achieved in

view of the situation described above, is intended to

provide a rotating pile for undergrounding which can be

20 manufactured easily and which has a high supporting

force.

BRIEF SUMMARY OF THE INVENTION

A rotating pile for undergrounding according to a

first aspect of the present invention comprises a pile-

25 head pipe. The pile-head pipe has a longitudinal

center line, a pipe wall, one end portion, and the

other end portion on the opposite side of the one end



center line, a pipe wall, one end portion, and the other end portion on
the opposite side of the one end 6 portion. Three or four recessed
portions in which the pipe wall is recessed toward the |ongitudinal center
line are fornmed in the one end portion of the pile-head pipe. A so, the
bl ades defined by the pipe wall are 5 forned between the adjacent recessed
portions. Naturally, the nunber of rec&ssé&d portions is equal to the
nunber of bl ades. Each of the recessed portions is inclined fromthe
circunferential surface of the pile- head pipe toward the |ongitudinal
center |line. Ea®PRridop-ad&hireederi fedrbregessed Horklrentn vy dde
portions. The pipe wall _defining one of the adjacent, recessed portions
contacts with tRéPSi példals deFPASRE t?ﬂérﬁtﬁgé %RQ%Eﬂﬁiﬁﬁ%tQQﬂFerThe one

bl ades extend T KR P SoBORBRA FRORRENSNPORG(HFFPn Soriis RATRBSR ( her
R DA
rotating pile Pgﬁhmﬁﬁhgfgwgﬁﬂd?ﬁﬁ,a@%ﬁﬁ?? iﬁ%c s%ﬁ&ég?ﬁﬁﬁf e and a pile-
line. 5 bi pe val el 18s Rhetp e PLp e e M e M A S €

the one end 25 RY Ak’ 8% BYaki8s2PO¥Ech 1HE CENE rd O sdE Gt bns is

inclined from the circumferential surface of the pile-
-head pipe toward the longitudinal center line. Each

10 blade is defined between the adjacent recessed
portions. The pipe wall defining one of the adjacent
recessed portions contacts with the pipe wall defining
the other recessed portion. The one end of the pile-
head pipe is thereby substantially closed. Also, the

15 blades extend radially outward from the longitudinal
center line. Further, the blades gradually expand in
the circumferential direction of the pile-head pipe
from its top end of toward the base end portion.

According to a second aspect of the present

20 invention, there is provided a rotating pile for
undergrounding, comprising a pile-head pipe and a pile-
head-supporting pipe. The pile~head pipe includes a
longitudinal center line, a pipe wall, one end portion,
and the other end portion opposite to the one end

25 portion referred to above. Three or four recessed
portions in which the pipe wall is recessed toward the

longitudinal center line are formed in the one end



portions in which the pipe wall is recessed toward the |ongitudinal center
line are forned in the one end 7 portion noted above. Also, in the one end
portion, the blades defined by the pipe wall are forned between the
adj acent recessed portions. Naturally, the nunber of recessed portions is
equal to the nunber of blades. 5 Joining-portions expanded in a flared
fashion are fornmed in the other end portiodn of pile-head pipe. Each of
the recessed portions is inclined fromthe circunferential surface of the
pi | e-head pipe toward the longitudinal center line. Each blade is defined
10 between the gjxideom nodestsbdveort Rdss, Thethepenewend plefiidmg Wre of
the adjacent recessed portions contact wth the pipe wall defining the
ot her recessed poradesh defgngs by thespipBevwshd and Bermee hrtweereddoipe to
be substantially closed. A so, the bl ades extend radially 15 outward from
t he | ongitudi nala%ﬂeé‘rt IGeseSSeGr PREE1ONERe Hﬁ‘aaéélngad\zﬂaww@b%rﬁﬁ in the
circunferential directjon of the pile- hiad pipe fromits top end of
toward the base T&ff |p(9r¥tlﬂ‘|‘§ de| 89na tQuBE%rPWﬁ]@ef)l% bladeined to the
pile-headépipe kp.the _20 anln% ort| n Addlilonal ohj ects and
advant age® of t WEOPHRERCr GLRenEXBA lBe sttaFgd i Fes théfescri ption
which follows, and in.par be o VIOU fromthe SC thon or may be
| ear ned by practﬁ’c?éne(%] ltnhé:thf% °5‘h‘§§eﬁf‘ |R9§ﬁf‘f’8ngk Jel%g? 3¢ PR advant ages
of the Each of the recessed portions is inclined from the
circumferential surface of the pile~head pipe toward
the longitudinal center line. Each blade is defined
10 between the adjacent recessed portions. The pipe wall
defining one of the adjacent recessed portions contact
with the pipe wall defining the other recessed portion
so as to cause the one end of the pile-head pipe to be
substantially closed. Also, the blades extend radially
15 outward from the longitudinal center line. Further,
the blades gradually expand in the circumferential
direction of the pile-head pipe from its top end of'
toward the base end portion. The pile-head-supporting
pipe is joined to the pile-head pipe in the
20 joining-portion.

Additional objects and advantages of the present
invention will be set forth in the description which
follows, and in part will be obvious from the
description, or may be learned by practice of the

25 present invention. The objects and advantages of the
present invention may be realized and obtained by means

of the instrumentalities and combinations particularly



present invention nmay be realized and obtained by neans of the
instrunentalities and conbinations particularly - 8 - pointed out

herei nafter. BRI EF DESCRI PTI ON OF THE SEVERAL VI EW5 OF THE DRAW NG The
acconpanyi ng draw ngs, which are incorporated in and constitute a part of
the specification, 5 illustrate enbodi nents of the present invention, and
together with the general description giverBabove and the detailed
description of the enbodi nents given bel ow, serve to explain the principles
of the present invention. 10 FIG 1 is a perspective view show ng a
rotating pile freinteldrorouskisinadenr.ding to a first enbodiment of the
present invention, FIG 2 is a plan view showing the rotating pile for
under gr oundi ng shB%EFnDW@RIRTIQ% ¢F THE SEVERAle MIEHS OFr 38& @BAWF[HﬁaI
view showing the rotating pile for undergrounding shown in FIG 1; FIG 4
is a front view showi Peet3RCOMRNY MY SHavingy, whdehyrsendnFgrensanetn FI G
1, FIG 5Ais a gross sectional view show ng the 20 rotating pile for
undergroundlng a}%nﬁpqrﬁpq§qﬂ$uﬁﬁ‘@Apa§ﬁoﬁﬁ'%FGF?B?C&flﬁﬁE?OBB is a cross

sectional yiews ng the rotatin ile for undergrqoundi ng along . the |ine
VBLVB  shomn in Hrlistrate exredinentd of thes presentnANvEPbaPahoRg t he

together with the general description given above and
the detailed description of the embodiments given
below, serve to explain the principles of the present
invention. |
10 FIG. 1 is a perspective view showing a rotating
pile for undergrounding according to a first embodiment
of the present invention;
FIG. 2 is a plan view showing the rotating pile
for undergrounding shown in FIG. 1;
15 FIG. 3 is a vertical cross sectional view showing
the rotating pile for undergrounding shown in FIG. 1;
FIG. 4 is a front view showing the rotating pile
for undergrounding shown in FIG. 1;
FIG. 5A is a cross sectional view showing the
20 rotating pile for undergrounding along the line VA-VA
shown in FIG. 4;
FIG. 5B is a cross sectional view showing the
rotating pile for undergrounding along the line VB-VB
shown in FIG. 4;
25 FIG. 5C is a cross sectional view showing the
rotating pile for undergrounding along the line VC-VC

shown in FIG. 4;



rotating pile for undergrounding along the line VCG-VC shown in FIG 4; 9
FIG 5D is a cross sectional view showing the rotating pile for

under groundi ng along the line VD-VD shown in FIG 4; FIG 6A shows the
state before the rotating pile 5 for undergrounding is pushed by a formng
apparatus; FIG 6B shows the state that the rotating pile for

under groundi ng i s being pushed by a form nd apparatus; FIG 7 is a side
view showing the rotating pile for undergroundi ng, which is nounted to a
driving 10 apparatus; FIG 8 is a side view showng in a magnified fashion
the rotating pile forFiGdesYrimrdicmpsswsedtiionalbaiiny d¢hovéngi bhe t he
ground; FIG O9A shows the state before the rotating pile 15 for

under gr oundi ng i sotmisire il earfstthamdeagriongdiagpatangsthel GineBVBhds t he
state that the rotating pile for undergrounding is being pushed by anot her
forming apparatgRoWROLIFIRIG.1®#/shows the state that the rotating pile for

undergrounding i s being pushed by another formng aBparatus; FIG .11 is a
perspective view showHg- a63 othashFhepistateopateder §PSuRBrAEIBEcBH4fng to a

second 25 enbodi ment of the present, i nventi on; ,
5 for undergrounding is pushed by a forming apparatus;

FIG. 6B shows the state that the rotating pile for
undergrounding is being pushed by a forming apparatus;

FIG. 7 is a side view.showing the rotating pile
for undergrounding, which is mounted to a driving

10 apparatus;

FIG. 8 is a side view showing in a magnified
fashion the rotating pile for undergrounding, which is
being driven into the ground;

FIG. 9A shows the state before the rotating pile

15 for undergrounding is pushed by another forming
apparatus;

FIG. 9B shows the étate that the rotating pile for
undergrounding is being pushed by another forming
apparatus;

20 FIG. 10 shows the state that the rotating pile for
undergrounding is being pushed by another forming
apparatus;

FIG. 11 is a perspective view showing a rotating
pile for undergrounding according to a second

25 embodiment of the present invention;

FIG. 12 is a cross sectional view showing a

rotating pile for undergrounding prepared by joining



FIG 12 is a cross sectional view showing a rotating pile for

under groundi ng prepared by joining 10 the head fornmed as shown in FIG 11
tothe tip of a linear pipe; FIG 13 is a perspective view showi ng a
rotating pile for undergrounding according to a third enbodinment 5 of the
present invention;, FIG 14 is a plan view showng the rotating pile for
under groundi ng shown in FIG 13; FIG 15 i%0a plan view showing a rotating
pile for undergrounding provided with four bl ades according to a 10
fourth enbodi ment of the present invention; FIG 16 is a front view show ng
t he conventi onalther dtestd rfpymielcde aflsoshowdedgr 8UGdi hY; t&l the 17ip of ®dl an vi ew
showi ng the rotating pile for undergrounding.shown in FIG 16; and 15 FI G
18 shows the statimaamtoires rotating pile for undergrounding shown in FIG
16 is driven into the ground. DETAILED DESCRI PTI ON OF THE | NVENT] ON

(First Embodi nent) 2F¥6+ ctdhtisng perspeetived¥ighodharigIadcbPehiy?o a
first enbodi nent of the present invention will now be -described with
reference to FI G8lel figr sindsrgrounding agepspdndi te @i ERLEAHPRALGR at i ng

pile 8 for_undergroundi ng according . to the first enbodi nent of the 25
pr esent i fventi gt the present invention;

FIG. 14 is a plan view showing the rotating pile
for undergrounding shown in FIG. 13;

FIG. 15 is a plan view showing a rotating pile for
undergrounding provided with four blades according to a

10 fourth embodiment of the present invention;

FIG. 16 is a front view showing the conventional
rotating pile for undergrounding;

FIG. 17 is a plan view showing the rotating pile
for undergrounding shown in FIG. 16; and

15 FIG. 18 shows thé state that the rotating pile for
undergrounding shown in FIG. 16 is driven into the
ground.

DETAILED DESCRIPTION OF THE INVENTION
(First Embodiment)

20 A rotating pile for undergrounding according to a
first embodiment of the present invention will now be
described with reference to FIGS. 1 to 8. FIG. 1 is a
perspective view showing a rotating pile 8 for
undergrounding according to the first embodiment of the

25 present invention.

As shown in the drawing, the rotating pile 8 for

undergrounding comprises a pile-head pipe 2. The



As shown in the drawing, the rotating pile 8 for undergroundi ng conprises
a pile-head pipe 2. The - 11 pile-head pipe 2 is forned of a materi al
having a desired rigidity, e.g., steel. The pile-head pipe 2 includes a
| ongi tudi nal center line L, a pipe wall 21, one end portion 22, the other
end portion 23, and a 5 pipe body 24. The pile-head pipe 2 is cylindrical.
The one end portion 22 forms the edge portilon-on the side of the distal
end (tip) of the pile-head .pipe 2 and the other end portion 23 forns the
edge portion on the side of the rear end of the pile-head pipe 2. In 10
ot her words, theidenbeadnpiper2i ds Pormed nef thanatRpialpdaviidly én t he side
opposite to the end portion 22. The pipe body 24 fornms the internmedi ate
portion of the dgSi&eHeZdgpApEY? BeFwecttedk: erthdivhers diPet Be ot her
end portion 23. ,The pipe wall 21 is set at a .15 predeterm ned_thi ckness.
The end portionifglufgpuaedsonghivdinattetehokintody ¢ FPpvadds 210. The
nunber of blades 10 is e t he nunber ecessed rtions 9. The

three recessed BBft PBF}SPQQE%’ELng atihsl PyRer g?fﬁé RPEHO reA06f 3t he

PLl e eadsprpe 232 BRakCrich Mie  Eiemhent et 4 Ik ELE, 2D,

B SESTE T BRY, B b8 EEnt A o e e 1

three side of the distal end (tip) of the pile-head pipe 2
and the other end portion 23 forms the edge portion on
the side of the rear end of the pile-head pipe 2. In

10 other words, the other end portion 23 forms the edge
portion on the side opposite to the end portion 22.
The pipe body 24 forms the intermediate portion of the
pile-head pipe 2 between the end portion 22 and the
other end portion 23. The.pipe wall 21 is set at a

15 predetermined thickness. The end portion 22 includes
three recessed portions 9 and blades 10. The number of
blades 10 is equal to the number of recessed portions
9.

The three recessed portions 9 extend radially from

20 ~ the center of the pile-head pipe 2 so as to define the
blades 10, as shown in_FIG. 2. Each recessed portion 9
is formed such that the distal end of the pipe wall 21
is recessed in the end portion 22 toward the
longitudinal center line in the radial direction of the

25 pile-head pipe 2. To be more specific, the three
recessed portions 9 are formed such that the tip of the

pipe wall 21 is recessed from the three positions



recessed portions 9 are fornmed such that the tip of the pipe wall 21 is
recessed fromthe three positions 12 deviant fromeach other by 120 toward
the center of the pile-head pipe 2. In other words, the pile-head pipe 2
I s pushed such that the three portions of the pipe wall 21 at the distal
end are collected in-the 5 center of the pile-head pipe 2. As a result,
each recessed portion 9 is fornmed such-thdt2 tire size in a direction
perpendicular to the center line L is dimnished away fromthe tip in the
direction of the center line L. To be nore specific, each recessed 10
portion 9 extenddeviantt fizomi pach peher tby he2@okpwardothet hentetegfed
portion 9 to be substantially U-shaped as shown in FIG 4. As shown in
FIG 3, each rec&bseriperbhead DiPe 2i ncln melicher otandfe dihec piflerggadal
surface of the pile- 15 head pipe 2 toward the |ongitudinal center line in
a manner to havepépﬁrgdéﬁepﬁﬁgéﬁ BReh ctimrk th ifhres Rard Logsnedr thene L. In
ot her words, each,recesigd ortion 9 ,is fornmed so as .to be i,nclined from
e

the tip to reachPPRe"d 2hoal Bhe digtahfpnd Arad Qﬁﬁ?ﬁelpst & to 20
o AT P ba0eger BEYESTphetodp S0 9. AT DSttt P o)
a result, the nupber of .blades 10,is_egual to the . .n r of, recessed
portions 9. Sincgefﬁgsﬁpaﬁgrgbo?592%§céhfWﬁéi%ﬁéhMﬁQ#ﬂﬂﬁiﬁmﬂlggeﬁp Pecessed
portions 9, the direction perpendicular to the center line L is
diminished away from the tip in the direction of the
center line L. To be more spécific, each recessed
10 portion 9 extends from the tip to permit the contour of
the recessed portion 9 to be substantially U-shaped as
shown in FIG. 4.
As shown in FIG. 3, each recessed portion 9 is
inclined from the circumferential surface of the pile-
15 head pipe 2 toward the longitudinal center line in a
manner to have a predetermined angle f§ relative to the
center line L. In other words, each recessed portion 9
is formed so as to be inclined from the tip to reach
the pipe body 24. The angle B noted above is set to
20 fall within a range of between about 30° and 60°.
The blade 10 is formed of the pipe wall 21
positioned between the adjacent recessed portions 9.
As a result, the number of blades 10 is equal to the
number of recessed portions 9. Since the blade 10 is
25 defined between the adjacent recessed portions 9, the

blades 10 extend in the radial direction from the

center of the pile-head pipe 2. The shape of the blade



bl ades 10 extend in the radial direction fromthe center of the pile-head
pi pe 2. The shape of the blade - 13 10 will now be described nore in
detail with reference to FIG 4 and FIGS. 5Ato 5D. FIG 4 is a front view
showi ng the rotating pile for undergrounding shown in FIG 1. On the other
hand, FIGS. 5A to 5D are cross 5 sectional views show ng the horizontal
cross sections differing fromeach other % the height position in

respect of the rotating pile for undergrounding shown in FIG 4. As
apparent fromFIGS. 5A to 5D, the recessed portion 9 is gradually

di mi ni shed wi t h180wiiAdr sawebendederilped anere finrdetal i\vpl.t%rrrr@f@tr@m@,e t he

bl ade 10 is gradually expanded in the circunferential direction of the

pi | e-head pi pe 2of Fé?%-t ReaBAJEIGE- t R teiPPof FHe f & meddopitp&izw owar d
the side of the rear end. As shown in FIG 1, the tip of the blade 10 is
15 substanti al | FReFeREdERENTBEARINGOPHES P WIPRFIRAUNDINT FOVR #E one of

t he adj acent recessed portions 9. . contact wih t pi wall 21 of the
other recessed ¥ rt'rdLon gnsgpxgsopaeqs ﬂ%heﬁg% (r)%ttr‘r'g%&&f@ £5°SPhe bl ade
10 is gragually exgandeg in the circunfgée tial 2 i rection prn1the
contact pdsiti offiSHGLEH2AnTTEVE oRRPHIDT hERS i RRFIFP R (R @SSe FECtions

|t den a1V, | RsEBaRgBe syah Rty SphbE HARROALIN, Sl tieg ot ons
previously. As %e%EeE%SBEtth&hfoéééﬁﬁgjéhié £5¥rGﬁhé¥ﬂ¥BJﬂ&¥h&:@%o%%riphery

in FIG. 4. As apparent from FIGS. 5A to 5D, the
recessed portion 9 is gradualiy diminished with

10 increase in the distance from the tip. Therefore, the
blade 10 is gradually expanded in the circumferential
direction of the pile-head pipe 2 from the side of the
tip of the pile-head pipe 2 toward the side of the rear
end. As shown in FIG. i, the tip of the blade 10 is

15 substantially closed. In other words, the pipe wall 21
defining one of the adjacent recessed portions 9
contact with the pipe wall 21 of the other recessed
‘portion 9 so as to form the tip of the blade 10. The
blade 10 is gradually expanded in the circumferential

20 direction from the contact position noted above toward
the side in the rear end.

Incidentally, in the pipe wall 21 in the tip

portion, the three portions are collected in the center
of the pile-head pipe 2 as described previously. As a

25 result, the blade 10 is formed such that the periphery
in the vicinity of the center line L is formed closer

to the axial direction of the pile-head pipe 2,



in the vicinity of the center line L is.forhed closer to the axial
direction of the pile-head pipe 2, 14 conpared with the tip portion on the
side of the outer circunference of the pile-head pipe 2. In other words,
the blade 10 is fornmed such that the distal end along the center line L is
arranged on the side of the outer 5 circunference. A maxi mum di stance in
the radial direction of the blade 10 i5 séf at a predetermned value. As
utilized herein, the term"maxi mumdistance in the radial direction" is
utilized to refer to the distance between the |ongitudinal center |line and
the 10 renptest GHRAXAA sfitthdhs 4de Portiem ohethengidedpfiathe ceuttar | i ne,
in the radial direction of the pile-head pipe 2. The naxi num di stance in
the radial dired3imierenss the pile-heedi Riner dngelndfotkenserdthout
1.1 and 0.7 tines ch as the radius of the pile-head 15 pipe 2. A
formi ng appar at q%%ﬁq 1S ormedasPrs, thFFGEh%Ad-'P-%t%e%PCi cﬁ;fong

manuf acturing t rotating.nile 8, for undergroundi ng, . The form ng
apparatus 13 cogﬁ}? sceesnte&gfldf’& g 1§i 8r¥3ngrd ancH‘?ngé‘Fle 1%E fihe RURRTG t he
20 forging die : hown in EIG. _6A the forging die 15.is nounted to
the tip 01% t he écéﬁére\%éfferf&c%heﬁ FararHy g?‘@’t:i%g?ngﬁ’uﬁlé% 1344 pushi ng
boards 14 each {; ' la l,ar shape, JThe,_edge rtions o t hese

t hree pushi ng bé&%ys af%gué; %@ﬁ ?%gggcﬁaoige?855§%u% f%é&t??ﬁ%ﬂf ushi ng
boards 14 are alyoiRd ' QL4809 zed herein, the term "maximum distance

in the radial direction” is utilized to refer to the
distance between the lOngitudinal center line and the

10 remotest portion of the blade 10 from the longitudinal
center line, in the radial direction of the pile-head
pipe 2. The maximum distance in the radial direction
is defined to fall within a range of between about 1.1
and 0.7 times as much as the radius of the pile-head

15 pipe 2.

A forming apparatus 13 shown in, for example,

FIG. 6A is used for manufacturing the rotating pile 8
for undergrounding. The forming apparatus 13 comprises
a forging die 15 and a cylinder 16 for driving the

20 forging die 15. As shown in FIG. 6A, the forging die
15 is mounted to the tip of the cylinder 16. The
forging die 15 includes three pushing boards 14 each
formed in a triangular shape. The edge portions of
these three pushing boards are joined to each other

25 such that these pushing boards 14 are allowed to extend
in a radial direction 120° apart from each other.

Also, these three pushing boards 14 are arranged such



in a radial direction 120 apart from each other. Al so, these three pushing
boards 14 are arranged such 15 that the inclined planes face the center
side of the cylinder 16 and the driving direction of the cylinder.
Incidentally, the angle of inclination of the three pushing boards 14 is
set equal to the angle a relative 5 to the_axis of the cylinder 16. Al so,
the pushing board 14 is fornmed in the shabé of a thin plate. However the
pushi ng. board 14 has a sufficiently high nechanical strength so as to
prevent the pushln board 14 from_bei ng bent when the pushing board 14 is
pushed 10 agai nsth& éﬂtﬁ |]é1q4éd’ffdp Pé@ngs facenthaf aebpter ngidneo¥ o'@léﬁl ng pile
8 for undergrou p|Ie head pipe 2 is arranged first _in

position apart f?iiﬁ f QF&W&§91§1FﬁCt%ﬂ€ ﬂfl@hﬁgcﬂ}¥%§%¥on of

bipe 3 is aligRREiaNT rcéa%’ﬁ%Pt % SToibENaREt phaet ﬁ%ethm%'eﬁugﬁ??y
(ho oyl nder respufah%‘aﬁo%%%%ﬂ%ef%tsfeq%%yﬂ@%ﬁﬁ% o2f g ead
ggsﬁrz;hgoaPéstgﬁ)ga% giggﬁ h%g%ygﬁpéérlgg hgiﬂofrggggéi%ﬁ%h%l?e have
(ne e e kgt 10 s e o ARCSHIBELLE Chpdmaiet, Ll 7L
pi pe wall 21 'S}RHER%Q*ﬂEéJﬁH§%1@br%BEE8”§4 has a sufficiently high
mechanical strength so as to prevent the pushing board
14 from being bent when the pﬁshing board 14 is pushed
10 against the pile-head pipe 2.
For manufacturing the rotating pile 8 for
undergrounding, the pile-head pipe 2 is arranged first
in a position apart from the forming apparatus 13 in
the driving direction of the cylinder 16. Then, the
15 longitudinal center line L of the pile-head pipe 2 is
aligned with the central axis of the cylinder 16.
Subsequently the cylinder 16 is droved toward the end
22 {(distal end) of the pile-head pipe 2. BAs a result,
the pipe wall 21 of the end portion 22 is gradually
20 crushed by the three pushing boards 14, as shown in
FIG. 6B. The pushing boards 14, which expand radially
120° apart from each other, have the inclined surfaces.
As a result, three portions of the pipe wall 21 in the
end portion 22 are pushed toward the center. In other
25 words, the pipe wall 21 is pushed in three directions
so as to form the recessed portion 9 in the portion

pushed by the pushing board 14. At the same time, the



so as to formthe recessed portion 9 in the portion pushed by the pushing
board 14. At the sane tinme, the 16 three blades 10 are fornmed to extend in
the radial direction between the adjacent recessed portions 9. As

descri bed above, the angle of inclination of the pushing board 14 is set _
equal to the angle a of 5 the inclination referred to previously, wth the
result that the recessed portion 9 is forked to have the angle $ of
inclination referred to above. Al so, the pushing board 14, which is
inclined, is formed thin. As a result, the forned bl ade 10 is shaped such
that the 10 di sititeeddagdege 20s ageofodmandd tbhextendeiin bthelerddiak
gradual ly swollen toward the rear side as described previously.

I ncidental |y, tHEzagttianedsetaleenhséheushiingebbardcedseéd porthpansitul arly
limted as far as it is possible to formthe blade 10 in a desired shape.
15 In the case of forff fifsarikes abose akbecanpiei of poctinaeion of

manuf acture the rotating pile 8 for ,undergrounding by the pushing al one
with the pushi nd:heo@é’rsal%m beaxde 1&nd st ®est pABAL st@okhenph dﬂa@% n the
prior art,. it ig,unnecessary to enploy a forging die of 20 a conpl ex shape
for formirmy the Bicadd nalé°&e§@gg5§8d EBoRESVEPRS LYt NIy the suldy

W th “the pushi N3 Bodes TR RAGAWARERIPE Sodft SABRALER horal i yir ke
apparatus. 25 The get bpd, of  @f L X1 YL e gofating pil ?&IBS»J,Orthe pushing
board 14, which is inclined, is formed thin. As a
result, the formed blade 10 ié shaped such that the

10 distal end side is closed and the formed blade 10 is
gradually swollen toward the rear side as described
previously. Inéidentally, the thickness of the pushing
board 14 is not particularly limited as far as it is
possible to form the blade 10 in a desired shape.

15 In the case of forging as described above, it is
possible to manufacture the rotating pile 8 for
undergrounding by the pushing alone with the pushing
board 14. Since the twisting is not employed as in the
prior art, it is unnecessary to employ a forging die of

20 a complex shape for forming the blade 10. As described
‘above, the rotating pile 8 for undergrounding can be
easily formed by forging die 15 which is combined with
the pushing boards 14 and which is mounted on the
ordinary press apparatus.

25 The method of driving the rotating pile 8 for
undergrounding according to the first embodiment of the

present invention will now be described with reference



under groundi ng according to the first enbodi nent of the present invention
wi Il now be described with reference 17 to FIGS. 7 and 8. FIG 7 is a side
view showing the rotating pile 8 for undergroundi ng nounted to a driving
apparatus 17, and FIG 8 is a side view showing in a nagnified fashion the
rotating pile for undergrounding, 5 which is driven into the ground. The
driving apparatus 17, which rotatably supgdrts the rotating pile 8, is
capable of driving the rotating pile 8 into the ground while rotating the
rotating pile 8. In order to rotate the rotating pile 8, the driving
apparatus 17 is to pL69i dédandlt®. a MG orl iFhe dride nmjeappshoating thei s
capabl e of being constructed to be capable of standing by itself and is
al so capabl e of Betayisgppdieect HYr aundewranqunding megmn 0. al deilgéngal |y,
when nounted to a construction quggnent it is possible to connect 15 the
drivi ng appar at u3PRFXabushd? posRd r & o 3 Hdde gHeM SOOYdRIedDi Brent
such as the hydrauli¢ _drivin section and the paower_ suppl sectlon SO0 as
to drive the no’c“égnhﬁhﬁ‘flega? 1omcthp i %o tRf dyph atdiu£on mngeggroupddngve t he
rotating ppLle 8 for 20,undergrounding .into the ground, the rotatin ile 8
s arrangad fir¥pichchS(AEtoeh rmg%feﬁ FEAUTSh) T rdving: appﬁggﬁﬁ
faces the ground r|V|n parat 7 such that
the center I!ne ISWhﬁgﬁdt9gnY$b£§ Suﬁﬁﬂgﬁﬁgi hen &9 géﬁ& joPti Off 23 of
25 the rotating Baﬁgb§e'3ffa%f§hﬁé)éﬁgafgﬂéﬁf%%iy¥¥g‘ Yhto the ground
while rotating the rotating pile 8. In order to rotate
the rotating pile 8, the driving apparatus 17 is
10 provided with a motor. The driving apparatus 17 is
capable of being constructed to be capable of standing
by itself and is also capable of being supported by a
construction equipment. Incidentally, when mounted to
a construction equipment, it is possible to connect
15 the driving apparatus 17 to the power source of the
construction equipment such as the hydraulic driving
section and the power supply section so as to drive the
motor mounted in the driving apparatus.
In order to drive the rotating pile 8 for
20 undergrounding into the ground, the rotating pile 8 is
arranged first such that the tip (distal end) of the
rotating pile faces the ground and, then, mounted to
the driving apparatus 17 such that the center line L is
held vertical. That is, the other end portion 23 of
25 the rotating pile 8 is fixed to the driving apparatus
17. Then, the end portion 22 is allowed to face the

ground, followed by driving the motor so as to drive



17. Then, the end portion 22 is allowed to face the ground, followed by
driving the notor so as to drive --- ------------ L 18 the
rotating pile 8 into the ground 5. The three blades 10 are equidistantly
arranged in a projecting fashion in the tip of the rotating pile 8 for
under groundi ng. Therefore, the blades 10 formthe hole 5 6 while renoving
the soil 7. As shown in FIG 8, the centraB pertion in which the three

bl ades 10 are collected is recessed in the direction along the center

line L, conpared with the tip portion on the side of the outer

ci rcunf erences dfhe htadtddes plide A datot hhelgrbndes5por thensheéet he ti ps of
the blades 10 in the direction along the center line L proceed into the
ground 5 prior tades dhereequidistahtiyeabradgedlin ahptejéetihwgr ot at ed
on the same circunference of a circle. Therefore, the rotating pile 8
proceeds withi n fBshimn grodhe 3ipnédr theerstaténghpileh® forl around the
center of rotation of the blade 10 is softened. It follows that, even if
the rotating pi l®¥deEBOUNGdG-gr StedeRigrsyr thesbhgdensi) formekemhale a
stone, the center of rotatiogn of the blade 10 is prevented 20 from being
devi at ed uhli ke & M idEhEMOvaRE thet geilag7-pi A8 shewnnter BEGudli fgheavi ng a

sharp tip like an_,auger. It follows that it js possible for the rotating
pile 8 for undeﬁﬁ?ﬂﬁﬁgiﬁﬁ”?ﬁﬁﬁelﬁeﬂplﬁpiggﬁ FRrefebladesi tRIa%f recti on.

collected is recessed in the direction along the center
line L, compared with the tip portion on the side of
the outer circumferences of the blades 10. Also, the

10 three portions at the tips of the blades 10 in the
direction along the center line L proceed into the
ground 5 prior to the other portions of the blades 10
while being rotated on the same circumference of a
circle. Therefore, the rotating pile 8 proceeds within

15 the ground 5 under the state that the soil around the
center of rotation of the blade 10 is softened. It
follows that, even if the rotating pile 8 for
undergrounding strikes against, for example, a stone,
the center of rotation of the blade 10 is prevented

20 from being deviated unlike the convéntional rotating
pile for undergrounding having a sharp tip like an
auger. It follows that it is possible for the rotating
pile 8 for undergrounding to be kept driven in the
vertical direction.

25 It should also be noted that the blade 10 is
shaped to be swollen in the circumferential direction

from the tip portion toward the rear end as described



25 It should al so be noted that the blade 10 is shaped to be swollen in
the circunferential direction fromthe tip portion toward the rear end as
described 19 previously. Therefore, the renoved soil 7 is guided in the
circunferential outer direction by the blade 10 and the recessed portion
9, and the guided soil is pressed between the circunferential surface of
the pipe body 24 5 and the inner circunferéftial surface of the hole 6. As
aresult, the soil 7 fastens the inner circum ferential surface of the
hole 6 and the ground around the hole 6. Incidentally, the maximum

di stance in the prediaislyr e @hexeffiret,hehel agmotedi sosdt 7t bsfauidedtimn 10
a range of between 1.1 and 0.7 as much as the radius R of the pile-head

pi pe 2. As a resthe citrunfertnticl dodemaotirgcsivhybyr bheuddadet Warandrom
the outer circunference of the pile-head pipe 2 unlike the conventional
rotating pile fofherkrReegsrthdardisiolh iemdishel guided shéleidrpressedbl ade
10 does not soften the surrounding soil 7 over a wide range. That is, the
rotating pile 8 ReFeRN drh& e b emeatdedusyréaget AL Bhenpipe sovdvbg t he
surrounding soil 7, The rotating pile 8 far undergroundingedriven into the

ground 20 Per m tF¢eFRR AN G TeRe Al SurSAaP PorEBevRehe Ehe
suround ng, oot COmpRTed it I le OMenLLonal ot iggemle for
radi al direCtiOnfé%éﬁ%%&i]éérfgégﬂ%fa%hgy%%l%SG and the ground around
the hole 6. Incidentally, the maximum distance in the
radial direction of the bladello is set to fall within
10 a range éf between 1.1 and 0.7 as much as the radius R
of the pile-head pipe 2. As a result, the blade 10
does not greatly protrude outward from the outer
circumference of the pile-~head pipe 2 unlike the
conventional rotating pile for undergrounding shown in
15 FIG. 18. Therefore, the blade 10 does not soften the
surrounding soil 7 over a wide range. That is, the
rotating pile 8 can be driven into the ground 5 with
without softening the surrounding soil 7. The rotating
pile 8 for undergrounding driven into the ground
20 permits markedly increasing the frictional force with
the surrounding ground, compared with the conventional
rotating pile for undergrounding.
It should be noted that, if the maximum distance
in the radial direction exceeds 1.1 times as much as
25 the radius R of the pile-head pipe 2, the surrounding
soil is softened over a wide range. Thereby, the

frictional force between the rotating pile, which is



25 the radius R of the pile-head pipe 2, the surrounding soil is softened
over a wide range. Thereby, the frictional force between the rotating pile,
which is 20 driven into the ground, and the surrounding ground is
di mi ni shed. Also, where the ground is hard, the blade 10 is likely to be
bent. On the other hand, if the maxinumdistance in the radial direction
is smaller 5 than 0.7 times as nmuch as the2Padrus R of the pile-head pipe
2, the width of the blade 10 is decreased. Thereby, the renoving
efficiency of the soil 7 performed by the blade 10 is rendered poor.
I nci dental |y, thérhbvep elfi®> dthe rptdunat,i emdoftheheurtbundiagsgrdopndtisn 9 is
set to fall within a range of between about 30 and 60, as shown in FIG 3.
The angle 0 of ¢Heinkghedn deisanivheset the grgundofist hardpl tble hbadad t he
depth of the recessed portion 9. Therefore, the renoving function of the
soil 7 and the 150 shbothkQil dihds henti-on 05 theeotber handefifctee by t he
angle Q of inclinatjon. ere the angle Qof inclination relative to the
center |ine L iShg%ELERR tagee (dfe theagadieli direqidpadiaxseatierl y | ong,
resul ting én fail,ure %07 ui de the soil 7 spoothly. As 20 a result, the soi
reces

7 is pluggdd in Thrn _ HES MR §5s5hgs TeFIEENE P56 bherpthedead
7 the angl e (3 BIPY et 1918 DR Bt do5 B 3o 1]) SeeBTor e Render ed
excessively shorgy 50,358 119, QWﬁbv&%% efficiency of the soil 7
performed by the blade 10 is rendered poor.
Incidentally, the angle‘B of inclination of the
10 recessed portion 9 is set to fall within a range of
between about 30° and 60°, as shown in FIG. 3. The
angle B of inclination determines the length of the
blade 10 and the depth of the recessed portion 9.
Therefore, the removing function of the soil 7 and the
15 smooth guiding function of the soil are effected by the
angle B of inclination. Wheie the angle B of
inclination relative to the center line L is less than
30°, the blade 10 is rendered excessively long,
resulting in failure to guide the soil 7 smoothly. As
20 a result, the soil 7 is plugged in the recessed portion
9 so as to tend to be rotated together with the
rotating pile 8 for undergrounding. On the other hand,
if the angle B of inclination exceeds 60°, the blade 10
is rendered excessively short so as to lower the
25 function of removing the soil 7. As a result, the
penetrating speed of the rotating pile 8 for

undergrounding is lowered. It follows that it is



25 function of renoving the soil 7. As a result, the penetrating speed of
the rotating pile 8 for wundergrounding is lowred. It follows that it is
21 desirable for the angle a of inclination to fall wthin a range of
about 30 and 60. Another form ng apparatus capable of manufacturing the
rotating pile 8 for undergrounding according to the 5 first enbodi nent of
the present invention will now be describedlwi th reference to FIGS. 9A and
9B. FIG 9A shows another form ng apparatus 13'. As shown in the draw ng,
the form ng apparatus 13' conprises three cylinders 16 and three pushing
boards 14 joi neddesirdlelaofey|theieaangles, Br efpaneiLivayiorheeefallhi ng boards
14 are separated, fromeach other. However, as shown in FIG 9A the
pushi ng boards 1¥ibpiRR ¥aRrgs Rf ahnwtatdk’ and 68%e radially arranged 120
apart fromeach other_ |ike the pushing boards 14 included in the formng
15 apparatus 13 descrﬁB%Hh%Fe@?€£éW@:aﬁﬂﬁﬁ%ﬁ%ﬁwgaﬂﬁﬁﬁ¢ OfuBRNNG asEHEdng 4

included in the formng apparatus 13 is held by each cylinder 16.
| nci dental |y, eaﬁ%e Bﬁgﬂ? Y e 8L A9% YASRIFP IR DR 36FPrAdBE 8. the

2ol d be 80,09 Lhgle SSELAENIG IS Mg SR a0 S AlLY
Lo, e 5al BEscEmdh Sl SRS Bous Lt oy e
19 are col | ect edg) g, Nen e P #derfifng apparatus 137. As shown in the
drawing, the forming apparatus 13’ comprises three
cylinders 16 and three pushiﬂg boards 14 joined to the
10 cylinders 16, respectively. These pushing boards 14
are separated from each other. However, as shown in
FIG. 9A, the pushing boards 14 of the forming apparatus
13’ are radially arranged 120° apart from each other
like the pushing boards 14 included in the forming
15 apparatus 13 described previously. Therefore, each
pushing board 14 included in the forming apparatus 13’
is held by each cylinder 16. Incidentally, each
pushing board 14 is rotated by the cylinder le6. It
should be noted that each pushing board 14 is shaped
20 substantially triangular. Also, each pushing board 14
has a pushing plane 19 for pushing the pile-head pipe
2. The three pushing boards 14 are rotated by the
cylinders 16 such that the edge portions on one side of
the pushing planes 19 are collected in the vicinity of
25 the center of the radial arrangement of the pushiﬁg
boards 14. The pushing plane 19 is set to permit the

angle of inclination relative to the vertical plane to



25 the center of the radial arrangenent of the pushing boards 14. The
pushing plane 19 is set to permt the angle of inclination relative to the
vertical plane to 22 be equal to the angle S of inclination of the
recessed portion 9 referred to above when the edge portions on one side
are coll ected as descri bed above. The pile-head pipe 2 is arranged in the
forming 5 apparatus 13' before the driving2as—shown in FIG 9A  The

pil e-head pipe 2 is arranged vertical such that the center |line L passes

t hrough the center of the radial arrangenent of pushing boards 14. Then,
the form ng appheaegsal3to peheriangkeeBcplfi Adelingtieonpefetbpgieersa9so as
to rotate the pushing board 14. As a result, the pipe wall on the side of
the tip of the ppbetgead-‘ﬂ pregerred stq rakaia) Whiem$heo edgenPORE 1PBESBed
portion 9, as shown in FIG 9B._ Another form apparatus 13" capabl e of
15 manuf act ur i ngOPRestde aTACHH1CET S (HRRS Y S-according to the

first enbodi ment of the present invention will now be described. with
reference to FIG 10.T§§e_EH?E]a???/,pJfH’I% &%?ﬁra&}ﬁﬁf&%?%f?t%w in
the disce B0, andPRAEFERAGLY 6SEaT LI GLFETARE %0 SLAFaAPaigSa PRal al Iy
L o SRS A IEE ) SEph 7 PSR A Gt L
supported by thec%ﬂ ggriggg £r8Q§§e38through the center of the radial
arrangement of pushing boards 14. Then, the forming
apparatus 13’ permits the cyiinder 16 to be elongated
10 so as to rotate the pushing board 14. As a result, the
pipe wall on the side of the tip of the pile-head pipe
2 is crushed so as to form the recessed portion 9, as
shown in FIG. 9B.
Another forming apparatus 13" capable of
15 manufacturing the rotating pile 8 for undergrounding
according to the first embodiment of the present
invention will now be described with reference to
FIG. 10. Specifically, the forming apparatus 13" shown
in FIG. 10 comprises three discs 20, supporting frames
20 28 for supporting the discs 20, and a cylinder 16. The
three discs 20 are arranged radially 120° apart from
each other like the pushing boards 14 included in the
forming apparatus 13 described previously. These discs
20 are rotatably supported by the supporting frames 28.
25 On tﬁe other hand, the cylinder 16, which is '
constructed like the cylinder included in the forming

apparatus 13, serves to support the supporting



25 On the other hand, the cylinder 16, which is constructed |like the
cylinder included in the form ng apparatus 13, serves to support the
supporting - 23 - frane 28. The pile-head pipe 2 is arranged in the form ng
apparatus 13" as in the form ng apparatus 13 described previously. The
cylinder 16 included in the formng 5 apparatus 13" is driven. As a result,
the supporting frame 28 is driven so a$§ t83pernit the disc 20 to be
pushed agai nst the pile-head pipe 2. The discs 20, which are rotated,
successively crush the tip of the pile-head pipe 2 in three directions so
as to formthe 16raBeed8ed portions 9 in a bent and inclined state.

(Second Enbodinent) The rotating pile 8 for undergrounding according to a
second enbodi nent of The BEeehrad RARR idrisvanrangsd Ba &g§cfp§@énﬂﬁth
reference to FIG_11. Specjfj- 15 cally, FIG 11 is a perspective_ view
showi ng the rot a"f‘?ﬂﬁri‘)‘?‘ﬁ% J8;1“&?3 dRiélyr FAFRRg 2PParatHg i3 dmscribednd

otating pile S TEF-ONUE yr QGG LR g PRICERD SBcohB ShBBURMen: 20
"ncl uded 15 the TR o e 35 CEAYBTH nha & PRECHFF SEREnBOBPRER™S! ¢ he
Bipe 2 in this copm it BEe s Ad 30" pREIEOURETHILE 50%o e ™ oA
pushed against the pile-head pipe 2. The discs 20,
which are rotated, successively crush the tip of the
pile-head pipe 2 in three directions so as to form the

10 recessed portions 9 in a bent and inclined state.

(Second Embodiment)

The rotating pile 8 for undergrounding according
to a second embodiment of the present invention will
now be described with reference to FIG. 11. Specifi-

15 cally, FIG. 11 is a perspective view showing the
rotating pile 8 for undergrounding according to the
second embodiment of the present invention.

The pile-head pipe 2 included in the rotating pile
8 for undergrounding according to the second embodiment

20 of the present invention is formed shorter than the
pile-head pipe 2 included in the rotating pile 8
according to the first embodiment of the present
invention. The end portion 22 is also provided in the
pile-head pipe 2 in this embodiment, as in the first

25 embodiment. In the second embodiment of the present
invention, however, the other end portion 23 of the

pile-head pipe 2 has a joining-portion 25. 1In the



25 enbodinent. In the second enbodi ment of the present invention, however,
the other end portion 23 of the pile-head pipe 2 has a joining-portion 25.
In the 24 joining-portion 25, the pipe wall 21 flares. Also, the rotating
pile 8 for undergrounding according to the second enbodi nent of the
present invention includes a pile-head-supporting pipe 2a forned as a
separate 5 menber. The pil e- head- supporti nd4pipe 2a is a |inear pipe. The
j oi ni ng-portion 25 can be forned sinultane- ously with formation of the
blade 10, if the forging die is applied by using the form ng apparatus 13
shown 10 in FI G jeipingtpoxtion odfer the @imp dlad p@dl £Aeres.t hAlse: heheend
portion of the pile-head pipe 2. The rotating pile 8 for undergroundi ng can
be prepared by F%Fﬂ?h@gtP%i%ﬂqeﬁQﬁ%HPQﬁﬁﬁ¥QPﬂgi@gtH@CSWﬁéHGhEthBQpporting
pi pe 2a, which are manufactured 15 separately. Specifically, the tip
portion of the p??%Qnﬁe%EP%Q&RﬁﬁﬁiQE)éﬁﬁngﬁfqn§ RARYEPLAn; ABFdEIRReaf | ar ed

joining-portion 25 of th i | e-head pipe and wel ded together as shown in
F G 13 5o as. 1 obbHEphe AT BRI PR 2% KosHetnadr & SURAFAGS 20 I n 1 he

rotating pLle 8 for, undergroundi n according.to the second enbodi nent of
he procent i nvEREPBR: (TS e the i SRR oY R Beach RS LOBSRE el y
fromthe piIe-hgﬁggéupporting pi pe 2a and, thus, operation of the
press-formng c " per forned

The joining-portion 25 can be formed simultane-
ously with formation of the blade 10, if the forging
die is applied by using the fbrming apparatus 13 shown

10 in FIG. 6A, with the lower forging die put inside the
other end portion of the pile-head pipe 2.

The rotating pile 8 for undergrounding can be
prepared by joining the pile-head pipe 2 and the pile-
head-supporting pipe 2a, which are manufactured

15 separately. Specifically, the tip portion of the pile-
head-supporting pipe 2a is inserted inside the flared
joining—portioh 25 of the pile-head pipe 2 and welded
together as shown in FIG. 12 so as to prepare the
rotating pile 8 for undergrounding.

20 In the rotating pile 8 for undergrounding
according to the second embodiment of the present
invention, the pile-head pipe 2 is manufactured
separately from the pile-head-supporting pipe 2a and,
thus, operation of the press-forming can be performed

25 easily. It is also possible to transport the pile-head
pipe 2 and the pile-head-supporting pipe 2a to the

worksite under the state before the joining and to



25 easily. It is also possible to transport the pile-head pipe 2 and the
pi | e- head-supporting pipe 2a to the worksite under the state before the
joining and to 25 - performthe joining on the worksite. The rotating pile
8 for undergrounding according to the second enbodi nent of the present
invention can be subjected easily to the press-formng and has a 5 | arge
frictional force. Also, the cross sectionalk5area of the rotating pile 8
for undergrounding is increased- in the flared joining-portion 25 so as to
i ncrease the bottom supporting force. It follows that it is possible to

i ncrease mar kedl petrBerbothenjsimpiug tomg-he Ovdnksddeby slightly increasing
the cross sectional area of the rotating pile 8 for undergrounding in the
flared joining-porti Bhe26otaThig dpEbd ol fentyndergoandiggpiacsogdisg

under groundi ng according to 15 a third enbodi nent of the present invention
will now be desteithe spcond etmbpedieenty ¢ff dihie pProge@ti4nvepgionscaps g
perspective view showing the rotating pile 8 for _undergroundi ng_according
to the third enbbai rehiceted neashlesentthenRERIGHEOTIHGIRPES PAS & a pl an
view of the 20 pile-head pipe 2 included in the rotating pile [

FIG 13. The rot &Brag prietsonal {RERgr o‘éﬂrﬁﬁmdﬁ%&&o&snﬁecltt&°?‘ﬁihg\rﬂrg?dl "
gggg?grﬁgttgftL28§2£g§§?5t59¥§8téfiéii fg}ﬂﬁﬁéggéfgdﬁﬁf%%u%g 4928k ea-
in the flared joining-portion 25 so as to increase the
bottom supporting force. It follows that it is
possible to increase markedly the bottom supporting
10 force by slightly increasing the cross sectional area
of the rotating pile 8 for underground;ng in the flared
joining~portion 25.
(Third Embodiment)
A rotating pile 8 for undergrounding according to
15 a third embodiment of the present invention will now be
described with reference to FIGS. 13 and 14. FIG. 13
is a perspective view showing the rotating pile 8 for
undergrounding according to the third embodiment of the
'present invention, and FIG. 14 is a plan view of the
20 pile-head pipe 2 included in the rotating pile 8 shown
in FIG. 13.

The rotating pile 8 for undergrounding according
to the third embodiment of the present invention is
substantially equal to that according to the second

25 émbodiment described above, except that, in the third
embodiment, the joining-portion 25 of flared-shape

includes a bropelling blade 26 and a V-shaped slit 27.



25 enbodi nent descri bed above, except that, in the third enbodinent, the
joining-portion 25 of flared-shape includes a propelling blade 26 and a
V-shaped slit 27. 26 1In the third enbodi nent of the present invention,
cuttings are equidistantly formed in three points in the flared
joining-portion 25 of the pipe wall 21. The propelling blade 26 and the
V-shaped slit 27 are fornmed 5 by fol di ng-t H pi-pe wall 21 toward to tip of
the pile- head pipe 2. In the rotating pile 8 for undergroundi ng according
to the third enbodi nent of the present invention, the propelling blades 26
are equidistantly 10 flor iobe ithitrHeepbbdimgnpoofi Ume 25resenth ireentdsul,t t hat
the propelling blades 26 inclined dowmmward (in the driving direction) are
allowed to bite cnstdoges eme equbdiahertiytormeditirorlufed pwimdtsationg pil e
8 for undergroundin%. Al'so, the soil 7 renoved by the blades 15 26 is
snoot hl y transf eithed flpredghoinéng-eanptens?ytef e whns ¥alde 21ppefhsi de
(opposite to the driving direction of the rotating pile 8). It follows
that the rotati R§Fopelélngsblagdadép grpdnthagVceherrd dlider?? g dogmedy

into the ground. As a._result, the rotating 20 pile 8 for undergroyndi ng can
be driven Snoot hPY £REEINGhEhE: BIRE, Wahd 2%et%§%rﬁ%ﬁdébrqfi $S &d€can be

mar kedl y i ncreas d,dgven if the joining-portion 25 is formed in a sonmewhat
large flared sha%@? ( B&EPt fi- Enbodi ment)

In the rotating pile 8 for undergrounding
according to the third embodiment of the present
invention, the propelling bladés 26 are equidistantly

10 formed in the joining-portion 25, with the result that
the propelling blades 26 inclined downward (in the
driving direction) are allowed to bite the soil in
accordance with rotation of the rotating pile 8 for
undergrounding. Also, the soil 7 removed by the blades

15 26 is smoothly transferred through the V-shaped slits
27 toward the upper side {opposite to the driving
direction of the rotating pile 8). It follows that the
rotating pile 8 for undergrounding can be driven
efficiently into the ground. As a result, the rotating

20 pile 8 for undergrounding can be driven smoothly into
the ground, and the bottom supporting force can be
markedly increased, even if the joining-portion 25 is
formed in a somewhat large flared shape.

{Fourth Embodiment)

25 A rotating pile 8 for undergrounding according to

a fourth embodiment of the present invention will now

be described with reference to FIG. 15. Specifically,



25 Arotating pile 8 for undergrounding according to a fourth enbodi nent
of the present invention will now be described with reference to FIG 15.
Specifically, - 27 FIG 15 is a plan view showing the rotating pile 8 for
under groundi ng according to the fourth enbodi nent of the present
invention. The rotating pile 8 according to the fourth 5 enbodi ment is
substantially equal to the rotating pile 8%according to the first

enbodi ment, except that, the rotating pile 8 includes four recessed
portions 9 and four blades 10. In the rotating pile 8 for undergroundi ng
accordi ng to the HiGur i3 dsbadpident vaewlshohiéngr e ntotationg imil e tthhefor
recessed portions 9 are recessed 90 apart fromeach other. Al so, the

bl ades 10 ext endindgdiggionpdingmackerdéngetoothehfoprtle-emeetingnge of at an
interval of 90. If five or nore blades 10 are forned in the rotating pile
8 for 15 under gr dysdPAgsenfe iRvenkion-.t he bl ade 10 is decreased, with the
result that the soil 7 is accunulated to plug the recessed portion 9 so as
to cause the soil 7 tdhse rotgtdngdridgeBhaccRrehng heo rekesE@irdvriion 9. It

mor e bl ade® 10| STPSRIRGY FawsHRS:PRELRONEL PUWABICT R IA AHER BILSr.
Such belng the o Lalialng bol BiCPhEEE! GrbRluOn LOBEIAE BAS, O oy
to fourth enbodiq;@}§o %%%55b591e 8 includes four recessed portions 9
and four blades 10. In the rotating pile 8 for
undergrounding according to the fourth embodiment of
10 the present invention, the recessed portions 9 are
recessed 90° apart from each other. Also, the blades
10 extend radially from the center of the pile-head
pipe 2 at an interval of 90°. If five or more
blades 10 are formed in the rotating pile 8 for
15 undergrounding, the width of the blade 10 is decreased,
with the result that the soil 7 is accumulated to plug
the recessed portion 9 so as to cause the soil 7 to be
rotated together with the recessed portion 9. It
follows that the rotating pile for undergrounding
20 provided with five or more blades 10 is rendered low in
the function of removing the soil 7. Such being the
situation, it is desirable for the rotating pile for
undergrounding to be provided with three or four blades
10 as in the first to fourth embodiments described
25 above.
In each of the embodiments described above, the

blade 10 is formed by applying a press—forming to one



25 above. In each of the enbodi nents described above, the blade 10 is
formed by applying a press-formng to one 28 edge portion of the rotating
pile for undergrounding. Alternatively, it is also possible to formthe
bl ade 10 by, for exanple, the casting, forging, or skiving from a solid

material. 5 Additional advantages and nodifications will readily occur to
those skilled in the art. Therefore, tie @B8esent invention in its broader
aspects is not I|imted to the specific details and representative

enbodi nents shown and described herein. Accordingly, 10 various
nmodi fi cati ons magdge padbiontdbduthelepetrating HilﬁnégﬁaWﬂﬁeﬁ@ﬁoﬁﬂdéﬁgpe of
the general inventive concept as defined by the appended clains and_their
equival ents. f fRAdternptively}|ittis|3alyg |passiblg [to Eoyms theobhpds L8
CLAIMED IS: 1. Arotating pile for undergrounding,, conprising, a pile-head
pi pe, wherein thBYpi fernesamplee the|crRRsing, T30 ©F Séé%?@ﬂ FrRB, a
pi pe wall, one end portion, 5 and the other end portion on the side
opposite to the aoﬁeléﬂdmﬁB?F%%%: three or four recessed portions in which

e e e neBend por i+ oRadDr8Ral ‘bl S5OL 145 Mias AT ond Ba3 @ o7
readily occur to those skilled in the art. Therefore,
the present invention in its broader aspects is not
limited to the specific details and representative
embodiments shown and described herein. Accordingly,
10 various modifications may be made without departing
from the spirit or scope of the general inventive

concept as defined by the appended claims and their

equivalents.



drranged bet ween the adj acent recessed portions and 10 forned of the pipe

wall are also fornmed in the one end portion, the

equal to the nunber

of recessed portions; the reces clined
fromthe circunferential surface of the pile-head p| mﬂﬂa’m ""g,”::

| ongi t ud

t he adj acent

pi pe wal

circunfe
its base

in the

inclined by 5 an_an
relative to the P8y

i nal center

I ng

line; in each blade, the 15 pipe wal¢l Nl

recesses having the bl ade f ordPed therein contact with the

| defining the other recess so as to substantially close the one

end of the pile-head pipe; and each blade radially extend fromthe

| ongi tudinal center line and 20 i sWHA3dLEI FIARMBRANERY in the

rential direction of the pile-head plpe fromits top end tqward
end portionl.2 AThetabiagi Pglpifer er %Fﬂﬁﬁ%ﬂQiﬂﬂmlﬁfmﬂﬁﬁﬁ%ﬁ ng

to claiml, wherein the distance fromthe Ion i fudinal, 25 cent | i ne of

that point of th@ PRdGsh@RACRLIPS, rehgfest ¥h% %#EBQQﬁﬂyﬂ%Rﬁ &c EgﬁFeF line

radi al direction of_the

I | e- head falls within
1111131111 ff 1gJ! ﬂ?PBPIPfiFPaéoC?aﬁﬁé H‘n%fet%eé’rp n OPe ar?&‘a"o P?rttlﬁé’é as
much as the radius of the pile-h 3. .The 9 at| £ for
under gr oundi ng a@@gr&Pﬁgo BSrcﬁﬁg PE&%%F%RFF#?\ %éy% 5Lrt|on IS

under gr oundi ng aceQr

t he

Erfaphar 1085 hERF 5088 R ofé%?%b%%%g‘t pap ane o0
| g bgpglahfllism@§£§%§b&r%%JHfHk%Hésfdﬂ§§%$dﬂﬁagern1t

center line are formed in the one end portion; blades

arranged between the adjacenf recessed portions and

10

15

20

25

formed of the pipe wall are also formed in the one end
portion, the number of blades being equal to the number
of recessed portions; the recessed portion is inclined
from the circumferential surface of the pile-head pipe
toward the longitudinal center line; in each blade, the
pipe wall defining one of the adjacent recesses having
the blade formed therein contact with the pipe wall
defining the other recess so as to substantially close
the one end of the pile-head pipe; and each blade
radially extend from the longitudinal center line and
is gradually expanded in the circumferential direction
of the pile-head pipe from its top end toward its base
end portion.

2. The rotating pile for undergrounding according
to claim 1, wherein the distance from the longitudinal
center line of that point of the blade which is
remotest from the longitudinal center line in the

radial direction of the pile-head pipe falls within a



region in the vicinity of the longitudinal center line 10 to be shorter in
the direction of the longitudinal center line of th I | e-head pipe than
the tip on the side of the outer circunference of the pil e-head pipe.- 5.
A rotating pile for undergrounding,.conprising a pil e“'mwﬂ in
the rotating pile for 15 undergroundi ng conprises a p " .#,” ﬂuﬂng
pi pe; the pile-head pipe includes a Ioﬁgi@@diﬁal centér Yire, * aspipe
wal I, one end portion, and the other end portion on the side opposite to
the one end portion; three or four recessegﬁgortioqs in which the Eipe
wal | is 20 receske@ge ovarketvren ahputudi Halande®t-dr tiimge apempehndd the the
one end portion; blades arranged between the adjacent recessed portions
and formed of thE2Ptpe odlthe Rlleghesd G4R&t in the one end portion, the
nunber of bl ades beipg egual to the nunpber_of recessed portions; 25 the
recessed portion is inclited FOAriHe RAC AT Mderoraungirgagscordtng
pi | e-head pipe tpward th | gngi tudinal center line; .in each blade, the
pipe wall 31 - 11°[9 éﬁW?#'Iéhé%ﬁ*n(gh?Iﬁ%§e§%ﬁgLPﬁfﬁéoﬁnésanFkénﬁﬁjQXent
recesses having e é e L rned therein contact. with the_pi @ﬁil
defining the ot%@rag @esga gﬁ Wi & £ P; ﬁF%ESePh888ﬁ§ d of the
pi | e- head pi pe; h radially t A h i | nal center
l'ine and is_grad%a |§&t§%§ﬁ&§%% %ﬁ Pﬁé g?ggéﬁﬁgégﬁiigﬁﬁéﬁgé%#ﬁ%h of the
pile-head pipe fromjts 00 £0ch{ QA id SsdAtRRMrBANLIAG 2BBHrhRfig
to claim 1, wherein the blade is formed to permit the
region in the vicinity of the'longitudinal center line
10 to be shorter in the direction of the longitudinal
center line of the pile-head pipe than the tip on the
side of the outer circumference of the pile-head pipe.
5. A rotating pile for undergrounding, comprising
a pile-head pipe, wherein the rotating pile for
15 undergrounding comprises a pile-head-supporting pipe:;
the pile-head pipe includes a longitudinal center line,
a pipe wall, one end portion, and the other end portion
on the side opposite to the one end portion; three or
four recessed portions in which the pipe wall is
20 recessed toward the longitudinal center line are formed
in the one end portion; blades arranged between the
adjacent recessed portions and formed of the pipe wall
are also formed in the one end portion, the number of
blades being equal to the number of recessed portions;
25 the recessed portion is inclined from the circum-

ferential surface of the pile-head pipe toward the

longitudinal center line; in each blade, the pipe wall



pi | e- head-supporting pipe is joined to the pile-head pipe in a
joining-portion . 10 6. The rotating pile for undergroundi ng according to
claim5, wherein the distance fromthe |longitudinal__center |ine of that
point of the blade which is renptest fromthe |ongitudinal cen me in

the radial direction of the pile-head pipe falls w
bet ween about 1.1 and 0.7 tinmes as much as the ~radi m,'mﬂmm,m;ﬂﬁ!ﬂ
pipe. 7. The rotating pile for undergroundi ng accordi fig. ¢ tlo ¢l aism
wherein the recessed portion is inclined by an angle falling within a
range of betweendefdmingoope @idtbeoaddpgentereeessrs |aigindditralbladea er
line. 8 The rotating pile for undergroundi ng accordin to claimbs,
wherein the bl ade‘-q@elcgttﬁ’@d‘etlé FERRRELL Hethr g@?dﬂl?‘h W \Fi%ﬁlrﬂlﬂg dthe he
| ongi tudi nal center line to be shorter in the djrectjon of the

| ongi tudi nal 25 GIREF DEHESOFOL RE pPI BURBEANBHpELY HAPINENS (Phsh &k si de
S vy aethr R RiSeheblo bbe LSS BLRSy sl R i
e T P S, AP P AARP SR Bl

in the circumferential direction of the pile-head pipe

from its top end toward its base end portion, and the

pile-head-supporting pipe is joined to the pile-head

pipe in a joining~portion . -

10 6. The rotating pile for undergrounding according
to claim 5, wherein the distance from the longitudinal
center line of that point of the blade which is
remotest from the longitudinal center line in the
radial direction of the pile-head pipe falls within a

15 range of between about 1.1 and 0.7 times as much as the
radius of the pile-head pipe.

7. The rotating pile for undergrounding according.
to claim 5, wherein the recessed portionlis inclined by
an angle falling within a range of between about 30°

20 and 60° relative to the longitudinal center line.

8. The rotating pile for undergrounding according
to claim 5, wherein the blade is formed to permit the
region in the vicinity of the longitudinal center line
to be shorter in the direction of the longitudinal

25 center line of the pile-head pipe than the tip on the
side of the outer circumference of the pile~head pipe.

9. The rotating pile for undergrounding according



_

N R

to claim 5, wherein the joining-portion is provided
with a plurality of propelling blades biting the soil

so as to move forward.



