PILE HAVING LID FOR OPENING AND SHUTTING USING HINGE CROSS-REFERENCE TO
RELATED APPLICATION Pursuant to 35 U.S.C. 119(a), this application claims the benefit of 5 earlier
filing date and right of priority to Korean Application No. 10-2010-0042868, filed on May 7, 2010, the
contents of which is incorporated by reference herein in its entirety. BACKGROUND OF THE
INVENTION 10 1. Field of the Invention The present disclosure relates to civil engineering works,
and particularly, to a structure of a pile. 152. Background of the Invention A pile construction
method for fa(rpingapRGUNERHOTRSEIRENANGD AREDISMUDTTIGY (BraRiE ipgludea method for inserting
a factory-manufactured pile by piling, and a method for installing a bar in a punched hole and installing
concrete in-situ. 20In cased of the former piling method, as a pile, may be used a steel pipe having a
hollow tubular shape and provided with openings on upper and lower ends thereof, or a pretensioned
spun high sE&GEbcBatrelREREE) TR L sddiskBREILIEASIDN introduced through the opening of the
lower end of the pile, and the soil is not introduced any longer due to consolidation occurring from the

lower Pursuant to 35 U.S.C. § 119(a), this application claims the benefit of
5 earlier filing date and right of priority to Korean Application No. 10-2010-0042868,

filed on May 7, 2010, the contents of which is incorporated by reference herein in

its entirety.

BACKGROUND OF THE INVENTION

10
1. Field of the Invention
The present disclosure relates to civil engineering works, and particularly,
to a structure of a pile.
15 2. Background of the Invention
A pile construction method for forming the foundation structure on the
ground, may largely include a method for inserting a factory-manufactured pile by
piling, and a method for installing a bar in a punched hole and installing concrete
in-situ.
20 In cased of the former piling method, as a pile, may be used a steel pipe

having a hollow tubular shape and provided with openings on upper and lower
ends thereof, or a pretensioned spun high strength concrete (PHC) pile. In such
structure, soil is introduced through the opening of the lower end of the pile, and
the solil is not introduced any longer due to consolidation occurring from the lower

25 part of the ground (that is, the lower end of the pile is blocked (reliably



25part of the ground (that is, the lower end of the pile is blocked (reliably immobilized)). Accordingly, a
stable foundation structure can be implemented. The piling method has advantages that the
construction is convenient and the structure is stable. However, the piling method has a disadvantage
that severe noise due to piling occurs under construction. 5In order to solve such problems, has been
developed a pile construction method for punching and then piling, in which a punched hole is formed
in the ground, the punched hole is partially filled with grout, a factory-manufactured pile is inserted

thereinto, aﬂﬂﬁhﬁili@%‘})ﬁﬁ@(%?@iﬁ'@y! wishib b eo@nesishahintlire HaMBYSMEleReRehing and then
pill

piling construction method (partial piling 10method) also has the following soil mechanics problems.
Firstly, since the pilghayigghe epeitgatdiredotsgesnbahtre dospiactivitiindbevearigatadabout Im,
the bottom of the pile is not blocked. This may cause a stable foundation structure not to be
implementeitheSHnatdly st stabtenelove \dersithe, pifogereathedppastingitadeaipoe dhpilesafere
obtained by multiplying a sectional area of the bottom of a pile (A) by a point (lower end) resistance of
soil (Q) (P. Ao)sBNULdREPHDIPEGUEISIANSS 6PASHIHCHANINg not been piled, is set to be less than that
of a pile having been piled, by about 30%, due to the aforementioned reasons. Therefore, in case of

applying the punchinky ZHE&REN $AMY SURRtRIeRE MR e hpaRideyRipasktnBHs, B9 FHIHRR 200f

iles should be increased. This may increase.the constryction costs.
o N metrllod ?or puncwing a%tljntchen piltlng, |C|)1 wulcI a punched hole is formed in the

ground, the punched hole is partially filled with grout, a factory-manufactured pile
is inserted thereinto, and then piling is performed within the range of about 1m.
However, the punching and then piling construction method (partial piling
10  method) also has the following soil mechanics problems.
Firstly, since the pile having the opening at the lower end thereof is piled
within the range of about 1m, the bottom of the pile is not blocked. This may cause
a stable foundation structure not to be implemented.
Secondly, at the time of a design, a fore end supporting force (P) of a pile
15 is obtained by multiplying a sectional area of the bottom of a pile (A) by a point
(lower end) resistance of soil (Q) (P= A X Q). Here, a point resistance of a pile
having not been piled, is set to be less than that of a pile having been piled, by
about 30%, due to the aforementioned reasons. Therefore, in case of applying the
punching and then piling construction method (partial piling method), the number
20 of piles should be increased. This may increase the construction costs.
Thirdly, an additional guide means is not required when performing partial
piling with respect to a factory-manufactured pile. This may cause the pile to be

inclined in a punched hole, or may cause the pile to be displaced.

25  SUMMARY OF THE INVENTION



Thirdly, an additional guide means is not required when performing partial piling with respect to a
factory-manufactured pile. This may cause the pile to be inclined in a punched hole, or may cause the
pile to be displaced. 25 SUMMARY OF THE INVENTION Therefore, an aspect of the detailed
description is to provide a pile having a lid for opening and shutting using a hinge, capable of having a
stable foundation structure by sufficiently obtaining a fore end supporting force (by having the bottom
of the pile completely-blocked), even when being applied to a punching 5 and then piling construction

method (partial pilinghagifind) AndfrRakie pleredusion erBEBANISIBrovide’a prBiAYEiHpse and
other advantages and in accordance with the purpose of this specification, as embodied and broadly

described heigirfothepeisngravideshatidilg baivigashiehior ensibing cirthsmitingtabledfauningeoithe pile
10 comprising: a pile body 100 having a pipe shape; an opening plate 200 installed to open and shut
an opening sifuctoveerisnduffithenije bodynliog; a derdradrizbdsuppedinyrfiacd 1(bjommasthgntadront end
of a bottom surface of the pile body 100; a central connection member 310 having one end connected
to the centrBPH88Y Bfnthe pailtorrMDetebehipakasinieep ad efhgeiparanpiad to 'hsiahttter end
15 of the central connection member 310 is connected, and formed behind the center of gravity of the
opening pla?®20HeA pRIlidG skRBBHGIAAgEEHEENSPBItabrRIECa R Sk At SRR surface
of the pile body 100; a pair of side connection members 320 having one ends connected to the side
body hingerﬁ ohY f?gﬂﬁgawi%ﬁ}?and a pair of side opening plate hinge portions 220 to which
another 20 ends ofIIhe side conr{ﬁlction membt%rs 32Q are connectefﬁ .and formded behin tht(-ﬁé:entral

0

opening plate hinge Bor?l%r{%/fo $Re oapnednir?g p%ltg @&t%%sre%n ’e'%p%?ﬁ% Sf&%g 2B4"s open and

shut by a hiﬁ?u%ggg iBT’ ﬁﬁéﬂ%&%ﬁf&%&@%%@%@%’% L raaq]gﬂgggg@%ﬂg?gw [RERRDE's 320.

Preferably, the central ope plate hinge portion the si plate hinge portions

220 may be,fexmesiahpamsionsnpete firRsit epdiahihAReSARAte 2R ininaHaRd tPwaps the front

side, in a state where the front end of the opening plate 200 is towards the lower side as the opening

plate 290 iscop@prising: afyiRdesably 100® kg L pRIENhAIRE AMNGSPRTEON ALRUBIhBRaRegitened 5
in the opening of the lower end of the pile body 100, in a state where the opening plate 200 is shut.
open and shut an opening of a lower end of the pile body 100; a central body
hinge portion 110 formed on a front end of a bottom surface of the pile body 100; a
central connection member 310 having one end connected to the central body
hinge portion 110; a central opening plate hinge portion 210 to which another end
15  of the central connection member 310 is connected, and formed behind the center
of gravity of the opening plate 200; a pair of side body hinge portions 120 formed
at two side ends of a bottom surface of the pile body 100; a pair of side connection
members 320 having one ends connected to the side body hinge portions 120,
respectively; and a pair of side opening plate hinge portions 220 to which another
20 ends of the side connection members 320 are connected, and formed behind the
central opening plate hinge portion 210 of the opening plate 200, wherein the
opening plate 200 is open and shut by a hinge driving of the central connection
member 310 and the side connection members 320.

Preferably, the central opening plate hinge portion 210 and the side

25 opening plate hinge portions 220 may be formed at positions where a front end of



Preferably, a central hinge portion insertion hole 230 for inserting the central body hinge portion 110 in
a state where the opening plate 200 is shut, may be formed at the opening plate 200. 10The central
connection portion 310 may include a head portion 311 having one end connected to the central body
hinge portion 110; an inclined portion 312 having one end connected to another end of the head
portion 311, and upward inclined; and a tail portion 313 having one end connected to another end of
the inclined portion 312, having another end connected to the central opening plate 15 hinge portion

210, and dawe¥peshinglipree Wherrinibmbeadnarien i3l krenddior inslinetporinadldarrdgirtially

inserted into the central hinge portion insertion hole 230 in a state where the opening plate 200 is shut.
Preferably, arnpghafahsidpdingg plati@0bse toovarddaes @46vier idertisgtibeopatiintgittetdoadp henge
portions 120 in a state where the opening plate 200 is shut, 20 may be formed at the opening plate
200. Popienably, each of the central connection member 310 and the pair of side connection
members 320 may have a length long enough for a rear end of the opening plate 200 and a lower end
of the pile body 100Retatabiyideensentatiopeninoviiaie thie geap@itigniahe Bipanie) pisitaredlis
upward driven as the opening 25plate 200 is open. Preferably, the pile may further comprise a
stoppeP 400NH5RIRREAINBObHENIRY BIRE DD laserild AR cERf g it sHSS B Whe Bh EfirPsiake200 by
being inserted into a stopper insertion portion 314 formed at another end of the central connection
member 318',6\5? BQ%Eéﬁ&Eward driven by its weight, in a state where 5 a front end of the opening

plate 200 is towards,the lower side as the opening plate 200 is.open, and the stopper configured to
shut (close) the op%ﬁﬁ%eﬁlgfg’ 200 e;'? %%ﬁ]@rs] %agg?e{'g?ro'rrﬁs r%elos&oﬁgger %gértlgﬁ b%sr |E>'nn§1%%y being

ddri - ' t f hole.
opreterabh e B g e e
stopper 40%@%@@@@@%@@%%%5{@@@@4, for prevention of downward separation of the stopper
es

400 having been inserted into the stopper insertion portion 314.

10 The central connection portion 310 may include a head portion 311 having
one end connected to the central body hinge portion 110; an inclined portion 312
having one end connected to another end of the head portion 311, and upward
inclined; and a tail portion 313 having one end connected to another end of the
inclined portion 312, having another end connected to the central opening plate

15 hinge portion 210, and downward inclined, wherein the head portion 311 and the
inclined portion 312 are partially inserted into the central hinge portion insertion
hole 230 in a state where the opening plate 200 is shut.

Preferably, a pair of side hinge portion insertion holes 240 for inserting the
pair of side body hinge portions 120 in a state where the opening plate 200 is shut,

20 may be formed at the opening plate 200.

Preferably, each of the central connection member 310 and the pair of
side connection members 320 may have a length long enough for a rear end of
the opening plate 200 and a lower end of the pile body 100 not to collide with each
other, when the rear end of the opening plate 200 is upward driven as the opening

25  plate 200 is open.



Preferably, an area increasing portion 420 for increasing a contact area 15 between the stopper 400
and the bottom surface of the punched hole, may be formed at a front end of the stopper 400.
Preferably, the stopper 400 may include a body portion 430 inserted into the stopper insertion portion
314; and an extension portion 440 having a thinner structure than the body portion 430, and extending
toward the fore end of the 20stopper 400. Preferably, a hinge portion avoiding portion 441 may be
formed at the extension portion 440, such that the stopper 400 and the central body hinge portion 110

do not collide with eaglftIay ineskie s euhrQPepinpriiate 2080pshub@aIrsairsablt the opening
plate 200 may have a width greater than that of the pile body 100 Preferably, the opening plate

200 may hayeeaiognpslatstnoauteehstopgentitahfigtrte teofidahsmwpksh prgtplaies 2801 by-Hehpg
mounting member 100a may be coupled to a peripheral part 5 of a lower end of the pile body 100.
And, the opiasiergeol dte® aos tihepes ntrsé timy Fongenpditdofo e dasidathetketednodgfhing epottédns 120
may be mounted to the ring-shape mounting member 100a. The present invention may have the
following aci@iiagten Fembhens Hesyrbaive sy v taityensiablts toaithitisha stairiwheye

5 a front end of the opening plate 200 is towards the lower side as the opening plate
200 is open, and the stopper configured to shut (close) the opening plate 200 by
being separated from the stopper insertion portion 314 by being upward driven
when the front end of the opening plate contacts a bottom surface of a punched
hole.

10 Preferably, the stopper 400 may be provided with a locking portion 410
configured to lock the stopper 400 to the stopper insertion portion 314, for
prevention of downward separation of the stopper 400 having been inserted into
the stopper insertion portion 314.

Preferably, an area increasing portion 420 for increasing a contact area

15 between the stopper 400 and the bottom surface of the punched hole, may be
formed at a front end of the stopper 400.

Preferably, the stopper 400 may include a body portion 430 inserted into
the stopper insertion portion 314; and an extension portion 440 having a thinner
structure than the body portion 430, and extending toward the fore end of the

20  stopper 400.

Preferably, a hinge portion avoiding portion 441 may be formed at the
extension portion 440, such that the stopper 400 and the central body hinge
portion 110 do not collide with each other in a state where the opening plate 200 is

shut.

25 Preferably, the opening plate 200 may have a width greater than that of



m sufficiently obtaining a fore end supporting force (by having the bottom of the pile
completely-blocked), even when being applied to a punching and then piling construction method
(partial piling method). Secondly, the present invention can reduce construction costs. Further scope
of applicability of the present application will become more 15 apparent from the detailed description
given hereinafter However, it should be understood that the detailed description and specific
examples, while indicating preferred embodiments of the invention, are given by way of illustration
only, since ysipye pRaydrsoand modifications within the spirit and scope of the invention will become
apparent to those skilled in the art from the detailed description. 20 BRIEF DESCRIPTION OF THE

DRAWINGS Pref@ctsiynasy moetiny ipgsewpith areyinciided tegrivddsmucttihertnaderstanding
of the invention and are incorporated in and constitute a part of this 25specification, illustrate
exemplary eeritoalipem tharebiamtinevasitipthty st ription serve to explain the principles of the
invention. In the drawings: FIGS. 1 to 10 are views showing a pile having a lid for opening and
shutting using a hinfdi86cehdipg roaneting seafheedoa MayhHch@rEigiss] 1016 Perghasalspaibwing an

operation in a first embodiment; )
5 of a lower end of the pile body 100. And, the opening plate 200, the central body

hinge portion 110, and the side body hinge portions 120 may be mounted to the
ring-shape mounting member 100a.
The present invention may have the following advantages.
Firstly, the present invention can have a stable foundation structure by
10  sufficiently obtaining a fore end supporting force (by having the bottom of the pile
completely-blocked), even when being applied to a punching and then piling
construction method (partial piling method).
Secondly, the present invention can reduce construction costs.
Further scope of applicability of the present application will become more
15 apparent from the detailed description given hereinafter. However, it should be
understood that the detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by way of illustration only, since
various changes and modifications within the spirit and scope of the invention will
become apparent to those skilled in the art from the detailed description.
20

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to provide a further
understanding of the invention and are incorporated in and constitute a part of this

25  specification, illustrate exemplary embodiments and together with the description



FIG 4 is a view showing a first usage state in a second embodiment; FIG 5 is a view showing a second
usage state in a second embodiment; FIG 6 is a cross-sectional view of a third embodiment; FIG 7 is a
view showing a first usage state in a fourth embodiment; 10FIG 8 is a view showing a second usage
state in a fourth embodiment; and FIG. 9 is a front view of a stopper DETAILED DESCRIPTION OF
THE INVENTION 15 Description will now be given in detail of the exemplary embodiments, with
reference to the accompanying drawings. For the sake of brief description with reference to the

drawings, thegame exme A RriRIPRANeNtAdMsAVided with the same reference numbers, and
description thereof will not be repeated. 20Hereinafter, preferred embodiments of the present invention

will be explained in mohe dietaiisigdth reference to the attached drawings. As shownin FIG. 1, a
pile having a lid for opening and shutting using a hinge comprises: a pile body 100 having a pipe
shape; an opening pl&:S 200 tinsidllexteo\open aibesing an pipeninayiobadolicrfendpéthegitntody 100;
a 25central body hinge portion 110 formed on a front end of a bottom surface of the
shutting using a hinge according to the present invention, in which
5 FIGS. 1 to 3 are views showing an operation in a first embodiment;
FIG. 4 is a view showing a first usage state in a second embodiment;
FIG. 5 is a view showing a second usage state in a second embodiment;
FIG. 6 is a cross-sectional view of a third embodiment;
FIG. 7 is a view showing a first usage state in a fourth embodiment;
10 FIG. 8 is a view showing a second usage state in a fourth embodiment;

and

FIG. 9 is a front view of a stopper.

DETAILED DESCRIPTION OF THE INVENTION

15
Description will now be given in detail of the exemplary embodiments, with
reference to the accompanying drawings. For the sake of brief description with
reference to the drawings, the same or equivalent components will be provided
with the same reference numbers, and description thereof will not be repeated.
20 Hereinafter, preferred embodiments of the present invention will be

explained in more details with reference to the attached drawings.

As shown in FIG. 1, a pile having a lid for opening and shutting using a
hinge comprises: a pile body 100 having a pipe shape; an opening plate 200
installed to open and shut an opening of a lower end of the pile body 100; a

25  central body hinge portion 110 formed on a front end of a bottom surface of the



pile body 100; a central connection member 310 having one end connected to the central body hinge
portion 110; a central opening plate hinge portion 210 to which another end of the central connection
member 310 is connected, and formed behind the center of gravity of the opening plate 200; a pair of
side body hinge 5 portions 120 formed at two side ends of a bottom surface of the pile body 100; a
pair of side connection members 320 having one ends connected to the side body hinge portions 120,
respectively; and a pair of side opening plate hinge portions 220 to which another ends of the side

connection pemers 151 areciarnesiedeenddariarbbeBio Hacing tin ependm R Hirpgportion
210 of the opening 10plate 200. In such a hinge structure, the opening plate 200 is open and shut

by a hinge devingl afdbiy kigeapoaivredtion anesnipell dpering ihlateidencenperism 20enbevhidZ0. That
is, when the pile body 100 is inserted into a punched hole, the 15 opening plate 200 is open (refer to
FIG. 1). Onahetbttreehdnadf Wiesrcendr pileboogclion rezhbs thalfotto marindetedn eined footecthe
opening plate 200 is shut (refer to FIGS. 2 and 3). Such configuration has the following advantages.
Firstly, whehah@@il&®s@nteroas aiguite @intoetppointhetpiv20tea TR ispeinfigep Red R tingeopen.
Accordingly, the pile body 100 is floated by buoyancy of a grout or other fluid which exists at the
punched hdPeriefs deg? %Wﬁﬂeaihté’é?tiéﬁﬁ?/%ﬁé}%&{ & hR@moshin oAb 81I0VReAMHOBIIE body

ol is booRA! A SR BR SRS ACTER Ui DR GRS BUERTSY [arlE DS
hinge portions 120, respectively; and a pair of side opening plate hinge portions
220 to which another ends of the side connection members 320 are connected,
and formed behind the central opening plate hinge portion 210 of the opening
10 plate 200.

In such a hinge structure, the opening plate 200 is open and shut by a
hinge driving of the central connection member 310 and the side connection
members 320.

That is, when the pile body 100 is inserted into a punched hole, the

15  opening plate 200 is open (refer to FIG. 1). On the other hand, when the pile body
100 reaches the bottom of the punched hole, the opening plate 200 is shut (refer
to FIGS. 2 and 3).
Such configuration has the following advantages.
Firstly, when the pile body 100 is inserted into the punched hole, the
20 opening plate 200 is open. Accordingly, the pile body 100 is floated by buoyancy of
a grout or other fluid which exists at the punched hole. This can allow the insertion
operation to be smoothly performed. When the pile body reaches the bottom of the
punched hole, the opening plate 200 is shut. Accordingly, the bottom of the pile is
blocked, and thus a fore end supporting force can be obtained even by partial

25  piling.



Therefore, the present invention is effective in that a fore end supporting force can be sufficiently
obtained, even when being applied to a punching and then piling method (the bottom of the pile is
completely blocked). This can allow a stable foundation structure to be implemented, and can reduce
the construction 5Costs. Secondly, the opening of the lower end of the pile is open and shut in a
state where the opening plate 200 has a circular shape. Therefore, the occurrence of a problem due to
a transformation of the opening plate 200, can be reduced. Thirdly, an opening driving structure is

implemented by 4 hingesfahenid yiewsst fiarerihsrsidecfcandingindhe shapes thepppeig plate

200 can be freely changed, and the pile can be less damaged when being placed near the punched
hole, or whénrbeingnifiss spfficientydebitddguhsdian wherHeesimpfigplibd pdeahpvinghinkp dodopening
and shutting using a hinge according to the present invention will be explained in more detail. 15If the
pile body 100es folimg dneftlaostdtigpipeittne afdremmsietisneahmpdatdy itoaydd) Midusteantalibe lawer end
of the steel pipe. However, if the pipe body 100 is formed of a concrete pipe such as a PHC pile, a
ring-shapediablen{rignariinbestiouane Rehs dnlplesignierioandeehdrs ynattbetsoNSWEERRR of the
pile body 100 by bolts, etc. And, the opening plate 200, the central body hinge portion 110, 20 and the
side body hfi@§€Sportions 120 are preferably mounted to the ring-shape mounting member 100a.

fing-Shape mouningFHE A SS0AMERUACA o (b EER DR U S EPEsr GRS HIE S
25The opergpageo \lf%eerzeo Es (i)r;])se%ritr?éj ;')rllgt et%(ﬁ) lﬁ%%hgdcipé)tﬂ airns%esqt)aet%erefore, the occurrence
of a problem due to a transformation of the opening plate 200, can be reduced.
Thirdly, an opening driving structure is implemented by 4 hinges when
10 viewed from the side. Accordingly, the shape of the opening plate 200 can be
freely changed, and the pile can be less damaged when being placed near the
punched hole, or when being lifted up from a desired position.
Hereinafter, the pile having a lid for opening and shutting using a hinge
according to the present invention will be explained in more detail.
15 If the pile body 100 is formed of a steel pipe, the aforementioned member
may be mounted to the lower end of the steel pipe. However, if the pipe body 100
is formed of a concrete pipe such as a PHC pile, a ring-shaped mounting member
100a is preferably coupled to a peripheral part of the lower end of the pile body
100 by bolts, etc. And, the opening plate 200, the central body hinge portion 110,
20 and the side body hinge portions 120 are preferably mounted to the ring-shape
mounting member 100a.
In this case, only the ring-shape mounting member 100a is manufactured
from a factory, and the ring-shape mounting member 100a is mounted to the lower

end of a general concrete pile in-situ.

25 The opening plate 200 is inserted into the punched hole in a state of



hanging down by its weight. For a smooth upward driving (closing driving) implemented as the lower
end of the opening plate 200 contacts the bottom surface of the punched hole, the opening plate 200
should be inserted into the punched hole in a state where the front end thereof is inclined towards the
front 5side (refer to FIGS. 1 and 2). To this end, the central opening plate hinge portion 210 and
the side opening plate hinge portions 220 are preferably formed at positions where the front end of the
opening plate 200 is inclined towards the front side, in a state where the front end of the opening plate

200 is towaFdmiegoneRAIdBAShGERARENING PIALERO6HS QRRIEETERiRNg GBlodiagd dving) The

central opening plate hinge portion 210 is formed behind the center of gravity of the opening plate 200.
In order to frigylenicaoi¢dicnsinttiae Istnecturadtid ahvtrapepiynplatetdthgmpeitisn thE0 s poeferably
positioned in the opening of the lower end of the pile body 100, in a state where the opening plate 200
is shut 15(refefaod-1t$he pandd)ed holkhelve mpbodyatite e200r s At o wrseest pratyuities more
than the pile body 100. In order to prevent the central body hinge portion and the opening plate 200
from collidirynsitedakbalotien statatrdIgiagbe dHitiohensetiercnbls 23dingdfeurardsttieeclnmbl body
hinge portion 110 in a state where the opening plate 20200 is shut, is formed at the opening plate 200
(refer t8 FIGHIes(t8f6Y.10 FIGEinE ¥id éF-the present invention is formed of a concrete pile, the pile

body 100 and the centrfﬂﬂ_ conngction mem%ir 310 may ﬁ%lidfbiwith each other in a state where the
opening plate 200 i;%htu S énd, thﬂ SRIYf BP@\%HQSB ep BQ&%PH{Q% r]aq N orr'B6rtion 310

2opreferably laChides Bile AR ES BoMts "8 428 BRSO RHRLICAN B SERERS where the
front end of the opening plate 200 is inclined towards the front side, in a state
where the front end of the opening plate 200 is towards the lower side as the

10  opening plate 200 is open (refer to FIGS. 4 and 5).

The central opening plate hinge portion 210 is formed behind the center of
gravity of the opening plate 200. In order to prevent collision in the structure, the
central opening plate hinge portion 210 is preferably positioned in the opening of
the lower end of the pile body 100, in a state where the opening plate 200 is shut

15 (refer to FIGS. 4 and 5).

The central body hinge portion 110 downward protrudes more than the
pile body 100. In order to prevent the central body hinge portion and the opening
plate 200 from colliding with each other, a central hinge portion insertion hole 230
for inserting the central body hinge portion 110 in a state where the opening plate

20 200 is shut, is formed at the opening plate 200 (refer to FIGS. 4 to 6).

If the pile of the present invention is formed of a concrete pile, the pile
body 100 and the central connection member 310 may collide with each other in a
state where the opening plate 200 is shut.

In order to prevent such problem, the central connection portion 310

25  preferably includes a head portion 311 having one end connected to the central

10



body hinge portion 110; an inclined portion 312 having one end connected to another end of the head
portion 311, and upward inclined; and a tail portion 313 having one end connected to another end of
the inclined portion 312, having another end connected to the central opening plate hinge portion 210,
and 5downward inclined (refer to FIG. 6). In this case, as the head portion 311 and the inclined
portion 312 are partially inserted into the central hinge portion insertion hole 230 in a state where the
opening plate 200 is shut, the central connection portion 310 can be prevented from colliding with the
concrete pil vihee Mnadhenalr ahsidelprdy phrasPationsalatyasnaneueshimia«ytaide of the
pile body 100, the pile body 100 can be prevented from colliding with other members. In order to
completely arexret evitisiirthe paiadfsideohirgle paribnpegardiondiokes; 2K far taisgrongthe 1mir of
side body portions 120 in a state where the opening plate 200 is shut, are preferably formed at the
opening plated0q Ib(ectendodei@®ctedntb5anothelTleadeottriheonctotdnpogmbeB B0 laadrtbe pair of
side connection members 320 are configured to open and shut the opening plate 200 by being
coupled to @O @RAti6ABAETIRSE BortlhmsCeral sPReNIN®pRiAtEndise Gsstaiior? ldhcadd the
central connection member 310 and the pair of side zo connection members 320 has a length long
enougl? for SBMREhNENRE 05ERAG Eﬁﬁe@OO and the lower end of the pile body 100 not to collide
with each other, when the rear end of the opening plate 200 is upward driven as the opening plate 200
s open (refer to FIGS BSrPEF. 85 e TRAGHEEIER i prRdr BB AP BRIl by the

25aforement|c}ﬂgﬂ structure HPOWt%\éer n thF above structure, an Un%%l%l?@ .sﬂua%otn mﬁéOCCUT

when the piPeals in éﬂ%%rlﬁf{)' € puncﬁ?@gﬁo em%% R]%rt(')%ner']ri]r“?grpt)'%?e e'@l;?&nveenvt%y he hinge

portions. o opening plate 200 is shut, the central connection portion 310 can be prevented
from colliding with the concrete pile body 100.
10 As the pair of side body hinge portions 120 are mounted to the outside of

the pile body 100, the pile body 100 can be prevented from colliding with other

members. In order to completely prevent collision, a pair of side hinge portion

insertion holes 240 for inserting the pair of side body portions 120 in a state where

the opening plate 200 is shut, are preferably formed at the opening plate 200
15 (refer to FIGS. 4 and 5).

The central connection member 310 and the pair of side connection
members 320 are configured to open and shut the opening plate 200 by being
coupled to the aforementioned hinge portions. For a smooth open and shut
operation, each of the central connection member 310 and the pair of side

20 connection members 320 has a length long enough for the rear end of the opening
plate 200 and the lower end of the pile body 100 not to collide with each other,
when the rear end of the opening plate 200 is upward driven as the opening plate
200 is open (refer to FIGS. 4 and 5).

The object of the present invention can be achieved by the

25 aforementioned structure. However, in the above structure, an unpredicted

11



To prevent such problem, the pile of the present invention preferably comprises a stopper 400 for
fixing the opening plate 200 which is in an open state 5when the pile is inserted into the punched hole
(refer to FIGS. 7 and 8). The stopper 400 is inserted into a stopper insertion portion 314 formed at
another end of the central connection member 310, by being downward driven by its weight, when the
front end of the opening plate 200 is towards the lower side as the opening plate 200 is open. As a
result, the opening plate 200 is fixed (refer 10to FIG. 7). Then, once the fore end of the opening

plate 200 captagisnhenBgtiearskiaserPitHe pueciethbeleedhensiopmer pllikisedpwars dayeiméo be
separated from the stopper insertion portion 314. As a result, the opening plate 200 is shut (refer to

FIG. 8). 15Tpeshogpeaté DM & élpalgeitivem by insialiag@ptrd@psning plate 200 so as to perform the
sliding operation. As shown in FIGS. 7 and 8, the stopper insertion portion 314 is configured to fix the
central connection menpibeve 10 siycthepstbigrar 406 aiike dekitbd gusisient (opeanpositie s tiByopening
plate). And, the stopper insertion portion 314 is configured to allow the central connection member 20
310 to be freemiings-arsiepnss tHOsiepsingobescngiiratddatiee?ffomieh istimapeipenBtaiahe
opening plate contacts the bottom surface of the punched hole. Preferably, the stopper 400 is
provided witH & ToIE !B detip s @AIBIA IR RHI Y RNeSHSIBEFUDHRS tHe28@Rer insertion portion

314, for prevention o]zdownward separation of the stopgtz}r 400 havin%aeen inserted ]jnto 25the stopper
insertion portion 314 MeRIPRPRIA0P)!S INSEEREIRAGIIRIR (RREEH YN P URRWIHG) IR Abpper

400 contacts the botto rface of the punched hole, the s r 400.is upward driven. with respect to
the opening BAR G0 LS HErobg T SRR Slonhar Tiariin SO

smoothly p%@%@HEW‘?{%H%&%ﬁ& mﬁ@%Bgning plate 200 is towards the lower side
as the opening plate 200 is open. As a result, the opening plate 200 is fixed (refer

10 to FIG. 7).

Then, once the fore end of the opening plate 200 contacts the bottom
surface of the punched hole, the stopper 400 is upward driven to be separated
from the stopper insertion portion 314. As a result, the opening plate 200 is shut
(refer to FIG. 8).

15 The stopper 400 merely needs to be installed at the opening plate 200 so
as to perform the sliding operation. As shown in FIGS. 7 and 8, the stopper
insertion portion 314 is configured to fix the central connection member 310 by the
stopper 400 at a desired position (open position of the opening plate). And, the
stopper insertion portion 314 is configured to allow the central connection member

20 310 to be freely hinge-driven as the stopper 400 is separated therefrom, at a time
point when the opening plate contacts the bottom surface of the punched hole.

Preferably, the stopper 400 is provided with a locking portion 410
configured to lock the stopper 400 to the stopper insertion portion 314, for
prevention of downward separation of the stopper 400 having been inserted into

25  the stopper insertion portion 314 (refer to FIG. 7).

12



5 portion 420 for increasing a contact area between the stopper 400 and the bottom surface of the
punched hole, is preferably formed at the front end of the stopper 400, in a disc shape, etc. For
smooth insertion and separation into/from the stopper insertion portion 314, the stopper 400 preferably
includes a body portion 430 inserted into the m stopper insertion portion 314; and an extension
portion 440 having a thinner structure than the body portion 430, and extending toward the front end of
the stopper 400 (refer to FIGS. 7 and 8). When the opening plate 200 is shut, the stopper 400 and

the central body hinga@oHentdOdnay ks it acaaHp! of thereusppausbPtamiathinge 15
portion avoiding portion 441 is preferably formed at the extension portion 440, in a structure of a

groove or adbtougsindieérefanto fticcHdd holdf the stisiipef 400 ipapingrglaidy2ninivhicdsisdet form the
bottom plate of the pile after the construction is greater than that of the pile body 100, the above
opening antbsithetiop@petigats 20@0e tmibwehdppavorasmhratathéoms the stopp20 oftbdifore end
(shoe) of the pile increases, a greater fore end supporting force can be obtained. This can increase the
stability of tRertsimdskfbnistratdere larfmediity PrrifiMbeye MRS atioR, rasurl & BEHeasIBGon costs
can be reduced. Further, if the opening plate 200 has a conical structure that a central part thereof

downward RRIHGAEZhObRHRRF AR ooBiRahaeHRFRGEBINEpERRBS 24 RAN NG RRVMHE when
the pile is inserted into the punched hole (FIGS. 7 and 8). The foregoing empodiments and
aivantage SRR N IR e B AP PN AT SR RLADR kR e, The
present teaﬁlaié'qs can. be rﬁ,\adily éatgplied to other types of apparatuses. This description is intended to

be illustrative, and A6 imitthe SCope of the claims. Many alternatives, 5 modifications, and

e o e TR SO RS U e o el OO SO
obtain additignal jediqhaliernabive SEErRIY FEIRBEENE S dy portion 430 inserted into the
10  stopper insertion portion 314; and an extension portion 440 having a thinner
structure than the body portion 430, and extending toward the front end of the
stopper 400 (refer to FIGS. 7 and 8).

When the opening plate 200 is shut, the stopper 400 and the central body

hinge portion 110 may collide with each other. To prevent such problem, a hinge
15  portion avoiding portion 441 is preferably formed at the extension portion 440, in a
structure of a groove or a through hole (refer to FIG. 9).

If the width of the opening plate 200 which is to form the bottom plate of
the pile after the construction is greater than that of the pile body 100, the above
opening and shutting operation is more smoothly performed. Further, as the area

20 of the fore end (shoe) of the pile increases, a greater fore end supporting force
can be obtained. This can increase the stability of the foundation structure, and
reduce the number of piles. As a result, the construction costs can be reduced.

Further, if the opening plate 200 has a conical structure that a central part

thereof downward protrudes, the opening plate 200 can be more stably open (by

25  downward moving when the pile is inserted into the punched hole (FIGS. 7 and 8).

13



As the present features may be embodied in several forms without 10 departing from the
characteristics thereof, it should also be understood that the above-described embodiments are not
limited by any of the details of the foregoing description, unless otherwise specified, but rather should
be considered broadly within its scope as defined in the appended claims, and therefore all changes
and modifications that fall within the metes and bounds of the claims, or 15 equivalents of such metes
and bounds are therefore intended to be embraced by the appended claims. What is claimed is:

1. A pile having a licfrs esrepiHHGRehBHliRENSINGha RingenigeRi8reoMBFSHIE:&lary osivdL 00

having a pipe shape; an opening plate 200 installed to open and shut an opening of a lower end of
the pile bodyré (it to ba centsildredyainipsitpnytine pidstantrdidaiwsarksomhengretarhatiaohisigigace of

the pile body 100; 10a central connection member 310 having one end connected to the central body
hinge portictahle reachly epgpdedpenoitqldyp édngk auré ot BEs tol isi cle soptiendadrdétitedentral
connection member 310 is connected, and formed behind the center of gravity of the opening plate
200; to be illustrative, and not to limit the scope of the claims. Many alternatives,

5 modifications, and variations will be apparent to those skilled in the art. The
features, structures, methods, and other characteristics of the exemplary
embodiments described herein may be combined in various ways to obtain
additional and/or alternative exemplary embodiments.

As the present features may be embodied in several forms without

10 departing from the characteristics thereof, it should also be understood that the
above-described embodiments are not limited by any of the details of the
foregoing description, unless otherwise specified, but rather should be considered
broadly within its scope as defined in the appended claims, and therefore all
changes and modifications that fall within the metes and bounds of the claims, or

15 equivalents of such metes and bounds are therefore intended to be embraced by

the appended claims.
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15a pair of side body hinge portions 120 formed at two side ends of a bottom surface of the pile body
100; a pair of side connection members 320 having one ends connected to the side body hinge
portions 120, respectively; and a pair of side opening plate hinge portions 220 to which another
ends of zo the side connection members 320 are connected, and formed behind the central opening
plate hinge portion 210 of the opening plate 200, wherein the opening plate 200 is open and shut
by a hinge driving of the central connection member 310 and the side connection members 320. 252.
The pile of ¢glagiat k WARRRI ke central opening plate hinge portion 210 and the side opening plate
hinge portions 220 are formed at positions where a front end of the opening plate 200 is inclined
towards the front side, in a state where the front end of the opening plate 200 is towards a lower side
as the opening plate 200 is open. 5 3. The pile of claim 2, wherein the central opening plate hinge
portion 210 is positibnéd miehbapegireg lof thee lopeniegdasfahehpitergodgibgOairhangatéhehprie the
opening plate 200 is shut. 104. The pile of claim 1, wherein a central hinge portion insertion hole 230
for insertingFHBRIEHAA body hinge portion 110 in a state where the opening plate 200 is shut, is

formed at the openlng plate 200.
a pile body 100 having a pipe shape;

an opening plate 200 installed to open and shut an opening of a lower end
of the pile body 100;

a central body hinge portion 110 formed on a front end of a bottom surface
of the pile body 100;

10 a central connection member 310 having one end connected to the central
body hinge portion 110;

a central opening plate hinge portion 210 to which another end of the
central connection member 310 is connected, and formed behind the center of
gravity of the opening plate 200;

15 a pair of side body hinge portions 120 formed at two side ends of a bottom
surface of the pile body 100;

a pair of side connection members 320 having one ends connected to the
side body hinge portions 120, respectively; and

a pair of side opening plate hinge portions 220 to which another ends of

20 the side connection members 320 are connected, and formed behind the central
opening plate hinge portion 210 of the opening plate 200,
wherein the opening plate 200 is open and shut by a hinge driving of the

central connection member 310 and the side connection members 320.

25 2. The pile of claim 1, wherein the central opening plate hinge portion 210

15



5. The pile of claim 4, wherein the central connection portion 310 includes: 15a head portion 311
having one end connected to the central body hinge portion 110; an inclined portion 312 having
one end connected to another end of the head portion 311, and upward inclined; and a tail
portion 313 having one end connected to another end of the inclined zoportion 312, having another
end connected to the central opening plate hinge portion 210, and downward inclined, wherein the
head portion 311 and the inclined portion 312 are partially inserted into the central hinge portion
insertion hoip @3 dngiceiaspenieiepRecoRRMIBIIAIBR00 39 Shve. fRBmed ab phariaHe afifbaimed,
wherein a pair of side hinge portion insertion holes 240 for inserting the pair of side body hinge
portions 12@dmia stateiviiereolhenimp plzgep 200 280nsisiud, wwdainedeatrite cidaing plageadO. 57.
The pile of claim 1, wherein each of the central connection member 310 and the pair of side
connection wienbdir3f0masrdlerigthéongamoggpléde 2(arierdwéatbe epdmivey plate 200 thied a
lower end of the pile body 100 not to collide with each other, when the rear end of the opening plate
200 is upwéreedive P iaseZo0 peapRplate 200 is open. 10

5
3. The pile of claim 2, wherein the central opening plate hinge portion 210
is positioned in the opening of the lower end of the pile body 100, in a state where
the opening plate 200 is shut.
10 4. The pile of claim 1, wherein a central hinge portion insertion hole 230
for inserting the central body hinge portion 110 in a state where the opening plate
200 is shut, is formed at the opening plate 200.
5. The pile of claim 4, wherein the central connection portion 310 includes:
15 a head portion 311 having one end connected to the central body hinge

portion 110;

an inclined portion 312 having one end connected to another end of the
head portion 311, and upward inclined; and

a tail portion 313 having one end connected to another end of the inclined

20 portion 312, having another end connected to the central opening plate hinge

portion 210, and downward inclined,

wherein the head portion 311 and the inclined portion 312 are partially
inserted into the central hinge portion insertion hole 230 in a state where the
opening plate 200 is shut.

25
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8. The pile of claim 1, further comprising a stopper 400 installed at the opening plate 200, the stopper
configured to fix the opening plate 200 by being inserted into a stopper insertion portion 314 formed at
another end of the central connection member 310, by being downward driven by its weight, in a state
where 15 a front end of the opening plate 200 is towards a lower side as the opening plate 200 is
open, and configured to shut the opening plate 200 by being separated from the stopper insertion
portion 314 by being upward driven when a front end of the opening plate contacts a bottom surface of
a punched hole. 208, T pirR Fredaimss V\Wﬁé?é“rm?ﬁéﬂ%&ﬂl@%ﬁ@é%&ﬂ@ﬂvﬁééﬂwmé@mm
410 configured to lock the stopper 400 to the stopper insertion portion 314, for prevention of downward
separation githémtoppentifhgOthevpairbsfesidsditely inindgbepsinppsy TR ri0E paiondiete2thk). The
pile of claim 9, wherein an area increasing portion 420 for increasing a contact area between the
stopper 40®paditietiattoRdGusfabeatobtiecfpunetied tiaepsfonthptite 2GPont end of the stopper 400.
11. The pile of claim 10, wherein the stopper 400 includes: 5a body portion 430 inserted into the
stopper insertion portion 314; and an extension portion 440 having a thinner structure than the

body portion 430, and extending toward a fore end of the stopper 400. 12. The pile of claim 11,
whereif a hinge po&ro-ﬁhc?veﬂﬁrfﬁ 5@%4AW*E%G'WH@BtQ?tﬁ@@f@éﬁQi‘&ﬂeﬁ@Hlbﬁ“@W%ru%mhat the

stopper 400 a% the cent I bod hinge portlo 10don tcolll?j wﬂﬂ each other i |n state where the
opening pla?é' (5'6%5})@”&9 side onm CHR Qﬂ%\lﬁ? &%lﬂﬁ%gﬁ 968 158" width
greater

end of the opening plate 200 and a lower end of the pile body 100 not to collide
with each other, when the rear end of the opening plate 200 is upward driven as
the opening plate 200 is open.
10
8. The pile of claim 1, further comprising a stopper 400 installed at the
opening plate 200, the stopper configured to fix the opening plate 200 by being
inserted into a stopper insertion portion 314 formed at another end of the central
connection member 310, by being downward driven by its weight, in a state where
15 a front end of the opening plate 200 is towards a lower side as the opening plate
200 is open, and configured to shut the opening plate 200 by being separated
from the stopper insertion portion 314 by being upward driven when a front end of

the opening plate contacts a bottom surface of a punched hole.

20 9. The pile of claim 8, wherein the stopper 400 is provided with a locking
portion 410 configured to lock the stopper 400 to the stopper insertion portion 314,
for prevention of downward separation of the stopper 400 having been inserted

into the stopper insertion portion 314.

25 10. The pile of claim 9, wherein an area increasing portion 420 for
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15than that of the pile body 100.

pile body 100, and

side body hinge portions 120 are mounted to the ring-shape mounting member 25100a.

10

15

20

25

increasing a contact area between the stopper 400 and the bottom surface of the

punched hole, is formed at a front end of the stopper 400.

11. The pile of claim 10, wherein the stopper 400 includes:
a body portion 430 inserted into the stopper insertion portion 314; and
an extension portion 440 having a thinner structure than the body portion

430, and extending toward a fore end of the stopper 400.

12. The pile of claim 11, wherein a hinge portion avoiding portion 441 is
formed at the extension portion 440, such that the stopper 400 and the central
body hinge portion 110 do not collide with each other in a state where the opening

plate 200 is shut.

13. The pile of claim 1, wherein the opening plate 200 has a width greater

than that of the pile body 100.

14. The pile of claim 1, wherein the opening plate 200 has a conical

structure that a central part thereof downward protrudes.

15. The pile of one of claims 1 to 14, wherein a ring-shape mounting
member 100a is coupled to a peripheral part of a lower end of the pile body 100,
and

wherein the opening plate 200, the central body hinge portion 110, and the
side body hinge portions 120 are mounted to the ring-shape mounting member

100a.

18

14. The pile of claim 1, wherein the opening plate 200 has a
conical structure that a central part thereof downward protrudes. 2015. The pile of one of claims 1 to
14, wherein a ring-shape mounting member 100a is coupled to a peripheral part of a lower end of the
wherein the opening plate 200, the central body hinge portion 110, and the



