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_TECHNOLOGY OF REI NFCRCI NG SOFT GROUNDS TECHNI CAL FI ELD Th & T.' ' ‘sB'EEN-.
i nvention relates to a technol ogy of reinforcing soft gro_nﬁ?,
~particularly to a pack for nolding & sand file to forma {

guide casing for piling a pack underground, an automatic pack pile driver
which is used for piling a pack into a guide casing, and a drain SCKDQKMBE
and an alignnment nethod thereof. BACKGROUND ART

TECHNOLOGY OF REINFORCING SOFT GROUNDS

TECHNICAL FIELD

The present invention relates to a technology of reinforcing soft
grounds, aﬁd more part_icularly to a pack for moldihg a sand file to forrﬁ a
drain, a pack .g_uide éas.ing fof piling a pack underground, an automatic pagk
pile driver which is uséd_ for piling a pack into a guide casing,. and a drain

structure and an alignment method thereof.

BACKGROUND ART

A vertical draining method such as a flexible sand dfain and/or a
paper drain is_ generally used for reinfofcing a soft ground. A conventional
vertical draining method piles a cylindrical guide casing underground, inserts
a sand pack or a paper drain board into the guide casing, and then removes
the guide casing. FIG. 1 is a perspective view of a flexible sand pack and a
guide casing which are used for a conventional vertical draining method. As
shown in FIG. 1, the conventional vertical draining method is accomplished
by burying\ a cylindrical guide casing 10 underground, and then piling sand
pile molding pack 20 into guide casing 10. Pack 20, which is in a
‘'matrix-type plain texture, is accomplished by overlapping two sheets of the
matrix-type plaip textures, in which both ends are formed as. reinforcement
portions 31 and 32 lengthwise by connecting both ends or thermally melting

them to attach to each other. The pack 20 inserted into guide casing 10 are

filled with the sands, and then guide casing 10 is removed at the

sand-filled state to form a drain. _
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A vertiscal draining nethod such as a flexible sand drain and/ og;
drainis generally used for reinforcing a soft ground. A co ventlggg
vertical draining nmethod plles a-cylindrical guide casing u
inserts a sand pack or a paper. drain board into the guide casing,
renoves the guide ca5|ng FIG 1 is a perspective view of. a f|6XI$

pack and a gui de casing which are used for a conventional vertica ralnlng

acconpi i shed by BUERg Be e BB e IR g, s Paf oA et

i1ing san
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high. Also, there are b_reakage or cut-off of -'the pack, or some discrepancy
between latitude and longitude.  Further, .the conventional pack has a
prgblem that the i‘eihforcément pdrtion 31 or 32 is folded, through which a
fine soil cannot pass, aﬁd a film is formed which lowers é draining effect.
Also, since a cylindrical pack is ﬁsed, a draining confact area is small to
lower a draining effect.

The conventional guide casing is formed as only a cylindrical shape, to
accoridngly raise a phenomenon of tWisting the pack when the pack is
inserted. Moreover, since the paper drain board is a structure of a thin plate_
when the paper drain is formed, many spaces are formed therein. Thus,

removal of the casing causes to raise an excessive ground movement.

DISCLOSURE OF THE INVENTION

Therefore, to solve the above problems, it is an object of the present ¢
invention to provide a sand pile molding pack with a simple manufacturing
process and a low manufacturing cost.

Another object of the present invention is to provide a rectangular
sand pile molding pack.

Yet another object of the present invention is to provide a pack in
which a flexible sand drain and a paper drain are simultaneously installed.

Still another object of the present invention is to provide a pack guide

member in which a pack is not twisted to éach other.

Still yet another object of the present inver';tion is to provide a guide
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pil e mel di ng pack 20 into gui de casing 10. Pack 20, which i g TAIPSHEET HAS BEEN
maf ri x- type plain texture, |s acconpl i shed by overl appi ng tWo shegppfsthe
matri x-type plain textures, in which both ends are forned as—reintorcempnt——""
portions 31 and 32 | engt hwi se by connecting both ends or thermally nelting
themto attach to each other The pack 20 inserted into guide casi %GO@@@E
filled wth the sands, and then guide casing 10 is renpbved at the

sand-filled.ifd %ﬁf&hf LA tePbAY fis bending when buried underground.

A further object of the present invention is. to provide a casing
comprisihg an intérnal_ fe-inforcement ‘member. |

A yet further. object of the pfesent invention is to -provide an N
automatic pack pile driver for piling a pack into a guide casing.

A still further object of thepresent invention is to provide a drain
structure and an alignment method thereof in which a draining effect is
high.

To accom'plish the above objects of the present invetion, there is
provided a pack .which is used forl réinforcing a soft ground according to an
aspect of the present invention, wherein the pack is fabricated via an
injection molding.

A pack guide casing for guiding a pack which is used for reinforcing
a soft ground according to another aspect of the present invention
comprises a first member which is formed as a hollow vessel having a
predetermined length and having at least one guide path formed in the
vessel lengthwise; and a second member which is connected in the lower
end of the pack and guided by the guide path of the first member, to be
movable up and down. |

A guide casing for guiding a drain board which is used for reinofrcing
a soft ground accoriding. to yet another aspect of the present invention,
comprises a hollow recta_ngular box body having a predetermined length;
and at least one reinforcement member which is protruded in the body.

An automatic pack pile Edriver which is used for reinofrcing a soft

ground accoriding to still another aspect of the present invention, comprises
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2 However, the conventional sand file nolding pack has priﬁ“@sﬁ;;@n@m@
menuf acturing method is conplicated and the nmanufacturing|cost kspoirghDd .
Al so, there are breakage or cut-off of the pack, or sone dis 5 '
between | atitude and | ongitude. Further, the conventjonal pack has a-

probl emthat the reinforcement portion 31 or 32 is folded, t hr ougSCh-@aY3A

a pack sﬁpply member having a ro_tatab.le cylindri;:%ix?'pbrtion around which a
pack having a wider lolcker. for '.every predetermined .'le'ﬁg_'th i.s wound on the
outer surface thereof; and a pack guide member having a grololve for
preventing passage qf the wider locker of said pack. |

A drain structure for reinforcing a soft ground accroding .to still yet
anotiler aépect 'of ' the” present invention, is characterized by that the_ drain
structure is in a .rectang'ular shape.

A drain alignment method. for reinforcing a soft ground according to a
'furtt.ler aspect of the pre'sent invention compﬁses the steps of maintaining a
virtual line which connects la center line of éach drain in four rectangular
drains adjacent to each other to form a square; and aligning each drain of a

length direction perpendicular to an adjacent‘drain lengthwise at the center.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a ﬂexible. pack and a gide casing for
explaining a vertical draining method.

FIGs. 2A through 2C are perspective views of a sand pile molding
pack accordiﬁg to one embodiment of the present invention.

FIGs. 3A through 3D are plan views of a sand pile molding pack
according to another embodiment of the present invention.

FIG. 4 is an exploded perspective view of a guide casing of a sand
pile molding pack according to one embodiment of the present invention.

FIG. 5 is a cross-sectional view of a combined state cut along a
direction of I-I of FIG. 4.

FIG. 6 is perspective view of a second member of FIG. 4 accoridng to
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Al so, since a cylindrical pack is used, a draining contac

fipe soil cannot pass, and-a filmis formed which | owers ﬂ
| ower a draining effect. The conventional guide casing is'

cylindrical
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shape,” to accoridngly rai se a phenonmenon of twi st i ng the pack

when the pack is inserted. Mreover, since the paper drain board iSSG@—0643
structure of a thin plate when the paper drain is forned, many spaces are

formed ¢ her gidther bodiBEALbE e PHEsHESHIGaRBYSSS 10 TaI se an excessi ve

ground novene

: FIGs. TA through 7F are plan Views of a 'second.member of FIG. 4
according to various. embodiments of the present invention.

FIG. 8 is a. plan view of a guide casing according to another
embodiemnt of the present im.renti'on.

FIGs. 9A through 9D are plan views of guide casings according to
different embodiments of the present invention. |

FIGs. IIOA and IOBI are pers.epctive views of an automatic pack pile
driver according to the present invention.

FIG. 11 is a plan view of a plurality of integrally constructed guide
casings to embody a drain aligning method according to the present
invention.

FIG. 12 is a conceptual view for explaining .a drain aligning method
according to the present invention.

FIG. 13A is a .perspective view of a conventional drain structure.

FIG. 13B is a perspective view of a drain structure according to the

present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinbelow, preferred embodiments of the present invention will be
described in detail with reference to the accompanying drawings. |

FIGs. 2A through 2C are perspective views.of a sand pile molding
pack according to one embodiment of the present invention. The pack of the
present invention is fabricated by a metal injection molding method. FIG. 2A

is a perspective view of a sand plle molding pack 40 which is obtalned by
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DI SCLOSURE OF THE | NVENTI ON Therefore, to solve the above probl ens,

it
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a sinple manufacturing process and a | ow manufacturing c
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an object of the present -invention to provi-de a sand pil %nuu
of the present invention is to provide a rectangul ar san
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pack. Yet another object of the present invention is to provide @G@eﬁfj@
which a flexible sand drain and a paper drain are simultaneously installed.

the injection molding method without any reinforcement portions. FIG. 2B

shows a sand pile molding pack material 50 having a reinforcement

51 at

a constant interval 'Whic_:h_ is obtained by the injection molding. A sand pile
molding pack- 6_0 shown iri FIG. 2C is obtained by cutting pack material 50
of FIG. 2B to include at least one reinforcement porfion 51 and combining
the cut pack materials_ with each otﬁer. |

FIGs. 3A th_roﬁgh 3D are plan views of sand pile molding packs
according to other embodiments of the present invention. It can be seen that
the packs of the present embodiments are extended lengthwise and in the
same pattern even without showing perspective viéws.

FIGs. 3A and 3B show rectangular packs and FIGs. 3C and 3D show
cylindrical packs. In these embodiménts, the pack includes net portions 71
and a plurality of feinforcement portions 72. The reinforcement portion 72
can be attached with a sﬁb-texture. Thus, the packs according to these
embodiemnts have a merit that a ﬂexib]e sand drain and a paper drain can
be simultaneously formed.

Further, since the pack is in a rectangular shape, a draining area
increases more than 30% compared with a cylindrical pack which consumes
the same amount of the sands as that of the rectangular pack. That is, the
rectangular pack has circumferential length of more than 30% at the same
area compared with the cylindrical pack. Thus, a draining effect of more
than 30% can be obtained, even though the same amount of the sands is
used.

Furthermore, the conventional flexible pack is continuously produced

without any marking in the same shape and color, and then is measured
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Still -another object of the present invention is to provide a pack guide
in which a pack is not twisted to each other. Still ;

menber

prevent

obj ect of the present invention is to provide a gU| de tdis m‘g‘%'r‘ﬁ%BéﬁH
its bendl ng when buri ed under gr ound. h‘“«“‘w _
SGG-0643

and cut by necessary lengths in use. The drain which is constructed by
using such a pack has an exposed portion' of the same shape and color.

Thus, to ascertain whether the underground drain has been constructed up

to a target depth, construction drawings or records should be checked or it

should be measured using other equipment.

Thus, the pack of the present invention has markings which can
identify the length of the pack. That is, when the pack is produced, various
colofs or figures are fnarked on the pack. Alternatively, reinforcement

portions having the identified patterns are made and attached to the pack,

and then it is more preferable that the identification of the length is made

by human vision. Thus, after construction, identification of the markings of
the exposed drain can make a judgement whether such a construction wés
properly done. Accordingly, poor construction can be prevented, and easy
construction or effective construction control can be performed.

FIG. 4 is an exploded perspective view of a guide casing of a sand
pile molding pack according to one embodiment of the present invention. As
shown in FIG. 4, the casing of the present invention is buried by a
predetermined depth into a. soft ground. The casing has a first member 80
having lengthy guiding paths 81 which are formed along the whole
lengthwise surface, and a second member 90 which is integrally combined
with sand pile molding pack P, and are moved up and down at the state
which is engaged with guide paths 81 in first member 80. Therefore, when
sand pile molding pack P is driven into first member 80, variation such as

twisting or distortion does not occur. In this embodiment, guide paths 81

are located at four positions. However, it is possible to use more than or
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A further object of the present invention is to provide a -
an internal reinforcenent member. A yet further object o TMEQ{W&SBEEN
invention is to provide an autonatic pack pile driver for !p| i ngtaug@gb

into a guide casing. A still further obj ect of thepresen

provide a drain structure and an alignment nethod thereof in whi chyc&e; - 9643
draining effect is high. To acconplish the above objects of the presen

i nvetion, tBeseHa% four gulde paths 81. Even though gulde paths 81 are shown as

protruded shapes, the guide paths can be formed in grooves if second
member 90 is modified to have the gréoves_ therein.

Second member 90 has a predeterm.i.ned width and ' thiékness and is
formed to héve a semicircular | su_fface 92 at the area éontatting the inner
circumferential surface of first member 80. By formmg semicircular surface
92, second member 90 moves smoothly along the inner c1rcumferent1al
surface of first member 80. |

FIG. 5 is a cross-sectional. view of a combined state cut along a
direction of I-I of FIG. 4. Referring to FIG. 5, one emiaodiment of the
installation of the present invention will be described below.

In FIG. 5, first member 80 is driven at a predetermined position into
soft ground E. Here, the lower end of first member 80 is driven in an
opening state, but the lower ehd thereof is actually driven in é. closed stafe.
Also, a plurality of first members 80 are mutually connected and used
according to a target depth to install first member 80. Here, it is preferable
that guide paths 81 are linearly driven without discrepancy. Sand plie
molding pack P, which is made of a net of a flexible material and is
integrally combined with second member 90, is driven into the inside of
first member 80 which is driven underground.

It is preferable .that d predetemrined amount of the sands is filled into
the end of pack P prior to driving pack P into first member 80, and then
the pack P is driven into first member 80. The reason why _the sands are
filled into the end of the pack P is for swiftly and accurately driving pack

P up to a target depth of first member 80 due to the weight of the sands.
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provided a pack which is used for reinforcing a soft grourT QCQ‘[(J'L.?DQ Loan
as)pect of the present invention, wherein the pack is fabri ed VAN EEN

injection nolding. A pack guide casing for guiding a pack iwhich L“é_u.sc:d’ er

reinforcing a soft ground according to another.aspect of t he present”
I nvention conprises a first menber which is fornmed as a hol |l ow veS&€I-0643.
havi ng a predeterm ned | ength and having at | east one guide path fornmed in

the vessel GifBotodghE: maldidls SGRPRE JRIPSS WU balsRENREtaR b dReshaner

In this state, if sand pile molding pack P is driven into fir_st member 80,
second member 90 is locatéd_ swiftly at a predetermined position along guide
paths 81 in first member 80. Thus, sand pile .molding paék P is linearly
located in first member 80 while maintéining the original _staté_ without
twisting sand bile molding pack P. A reference numeral 100 designates a
sand driver for filling the sands into pack P.

FIG. 6 ié a perspective view of the second member of FIG. 4
accor_idng to a_nothef embodiment of the present invention. In this
embodiment, second member 90 is formed of a plate member in which a
curved portion 97 is wholly bent downwards and an engagement hole 94
for engaging pack P is formed thereon. The reason why curved portion 97
is formed in the plate member is for making the smoothly concave portion
due to the curved portion 97 more naturally adapting to a convex portion of
the pack, because the lower end of pack P forms the convex spherical body
when filling the sands into pack P.

FIGs. 7A through 7F are plan views of second members 90 of FIG. 4
according to various embodiments of the present invention. The same
‘elements are assigned with the same reference numerals as those of FIG. 4.
FIG. 7TA shows that a single guide path 81 is formed in first member 80
and second member 90 is formed as a circular plate having a single recess
98. FIGs. 7B and 7C show second members 90 having recesses as many as
the number of guide paths 81 in first member 80, respectively. FlGs. 7D
through 7F show that second members 90 can rotate to some extent in first

member 80. The detailed description thereof will be omitted since it will be
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“end of the pack and guided by the guide path of the first \A%ai—ﬁ“?Tl@@«S BEEN ||
novabl e up and down. A guide casing for guiding a drain boa d | mee

for. reinofrcing a soft ground accoriding to yet anot her aspg

present invention, conprises a hollow rectangul ar. box body haV|ng a '
predeterm ned | ength; and at |east- one reinforcenent menber whi cly éy$_0643
protruded in the body. An automati c. pack p|Ie driver which is use

reinofrci négpéﬁ'eé‘?&éd %Pé{&q\ & UraWifds ikt Ifur ﬂOt ) escrlpace)r% of the present

I nvention

- FIG. 8 is a plan view of the_ guide casmg according to another
embodiemnt of the pfesent invention. As shown in _FIG. 8, guide casing 100
in this embodiment is integrated with at least one reinforcement member
101. The reinforcefnent member 101 is for bending a péper drain board 102
and guiding it into éasing 100. It is more preferable that paper drain
board 102 is made of an easily bendable material at the portions which are
shown as dotted lines. As described above, .since .paper draih board 102 is
bent and installed by reinforcement member 101, a wider drain board can be
driven as a smaller cro.ss-sectional area thah in the linearly installed case.
Accoz_‘dingly, a draining effect is largely enhanced and the ground movement
is reduced when driven.

FiGs. 9A through 9D are plan views of guide casings according to
different embodiments of the present invention. As shown in FIGs. 9A
through 9D, guide casings 110 in these embodiments have at least one outer
protrusion 111, respecti\}ely. Such protrusions 111 are to prevent bending of
guide casings 110 when guide casings 110 are driven. underground,
respectively.

FIGs. 10A through 10B are persepctive views of an automatic pack pile
driver accordiné to the present invention. The automatic pack pile driver
according to the present invention includes a pack supply member 120 and a
pack - guide member 130. FIG. 10A is a perspective view of pack supply
member 120 and pack guide. rﬁember 130. Pack supply member 120 includes
a cylindrical body 121 which winds the pack theearound and a support 122

which supports the pack in both ends of cyhndrlcal _body 121. One SUDDOI‘t
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4 a pack supply nenber having a rotatable cylindrical .p L\g '
a pack having a wder | ocker for every predetermned |le SAE i gcﬁEE!\h
outer surface thereof; and.a pack gui de nenber having a @@mtﬁh Y it N
~preventing passage of the wider |ocker of said pack. '
| : | SGG-0643

122 and cylindrical body 121 forms a first groove 123 which is leng.thwisely
formed. Pack guide _member 130 includes a circular plate member 132 in
which a second groove 131 is formed downwards in parallel with first
groove 123 and a support 133 which is integrally with circular plate member
132. A reference numeral 140 is a hanger member 120 for ratatably hanging
pack supply member 120.

FIG. 10B is a perspective view for explaining an operation when pack
P is driven into the automatic pack pile driver. As shown in FIG. 10B, pack
P wound in pack supply member 120 is driven into second groove 131 in
pack guide member 130. A stopper edge 150 is formed in pack P every
predetermined length. Thus, if pack P is inserted into a guide casing (not
shown) by a predetermined length, the stopper edge 150 ie stopped by
second groove 131 and the driving operation is interrupted. Here, it can be
seen that second groove 131 is made so that pack P passes therethrough
but the stopper edge 150 of pack P cannot pass therethrough. Moreover,
first groove 123 fixes pack P in the inside .of cylindrical body 121 after
inserting one end of pack P thereinto.

FIG. 11 is a p]ari view of the pack guide casings in which a plurality
of the pack guide casinés are simultaneously buried underground. As can
be seen from the drawing, a plurality of the pack guide casings 160 are
mutually connected by first connectors 161. Thus, bending of the casing can
be prevented when a plurality of the guide caisngs are simultaneously
driven underground, The dotted lines in the drawing represent second
connectors 162 for effectively preventing the bending of the casing.

FIG. 12 is a conceptual view for explaining a dram ahgmng method
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“anot her aspect of ‘the present invention, is characteriz
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is in a rectangular shape. A drain alignment rretho For =

reinforcing a soft ground according to a further ‘aspect of the present
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I ne of each drain in four rectangul ar drains adjacent to each
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method according to the present invention has processes of maintaining a

virtual line which connects a center line of each drain in four rectangular
drains adjacent to éach_ 'other to form a square, and of aligning each drain
of a length direc'tion. to be perpendicular to an édjacent drain lengthwise .at
the center. Thus, an effectivé draining radiﬁs is balanced and a ground
sink is also expedited since a dré.ining interval is compéct.

FIG. 13A is é. perspective view of the conventional flexible drain
structure. The conventional ﬂexiblé 'drain is in a cylindrical shape and the
diameter of the cylindrical body | is limited to a range between 5cm and
25cm. The reason why the size of the diameter is limited resides in a fact
that a normal draining is not performed if the diameter is less than Scm,
and the pack used in the draining or the flexibility of the drain is broken in
case of the diameter of more than 25cm.

FIG. 13B is a persbect:ive view of a drain structure according to the
present invention. The drain structure of the 'present invention is a
rectangular shape. The rectangular shape should have a length between 5cm
and 25cm in both sides, respectively. Thus, the draining becomes smooth
and solvés the breakage of flexibility of the drain. When compared with the
conventional art, the present invention provides. effects that the same
amounts of the sands are consumed and the draining contact surface area is
widened. That is, referring to FIGs. 13A and 13B, under the assumption of
the same height, the drains of FIGs. 13A and 13B have the nearly same

areas, but the FIG. 13B drain has much larger surface areas in view of the

circumferential length. _
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BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a perspective Jiew GRS ACED f
fl exi bl e pack and a gide casing for explaining a verti cal =FF =

FI Gs. 2A through 2C are perspective views of a sand pile nolding pack
according to one enbodi ment of the present invention. FIGs. 3A through 3D

are plan views of a sand pile nolding pack according to anot her es‘?@lmt
of the present invention. FIG 4 is an expl oded perspective view 0 gui de

casing of a salBNDUSTRIAL APPLICABILITY
The present invention can be used for reinforcing a soft ground, and

also employed in an earth work, foundation work and pile driving work

which requires for reinforcing a soft ground.
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bijé nol di ng pack according to one enbodi ment of the preg
FIG 5 is a cross-sectional view of a conmbined state cu

of -1 of FIG 4. FIG 6 is perspective view of a second e
accoridng to 5 _ _
I|| T II|| e
WHAT IS CLAIMED IS: ”“llll m
1. A pack' which is used for relnforcmg a soft ground, wherein
said pack (40 or 60) is fabricated via an injection molding.
2. The pack according to claim 1, wherein said pack comprises a
net portion (71) and at least one reinforcement portion' (72). |
3. ‘The pack - according to claim 2, wherem sald reinforcement
portion (72) is attached with a sub-texture.
4, The pac_k according to one of claims 1 through 3, whe_rein said

pack 1s in a rectangular shape.

5. The pack according to 611é of claims 1 through 4, wherein saidl
pack has a marking which can be identified with a length.

6. A pack guide casing for guiding a pack which is used for
reinforcing a soft ground comprising:

a first member (80) which is formed as a hollow vessel having a
predetermined length and having at least one guide path (81) formed in the
vessel lengthwise; and

a second member (90) which is connected in the lower end of the pack
and guided by the guide path (81) of the first member (80), to be movable
up and down.

7. The pack guide casing according to claim 6, wherein said second
member comprises at least one engagement hole (94) fpr engaging the
packs.

8. The pack guide casing according to claim 6, wherein said guide

path (81) is protruded from the inner wall of the vessel.

9. The pack guide casing according to claim 6, wherein said guide
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anot her enbodl rrent of the present invention. FIG. 7A t
views of a second nenber of FG&—4—accordimg to- vari ous enbod&ﬂﬂham%mf th ‘

present invention. FIG 8 is gui de casF '
anot her enbodi etmt of the preﬁm ﬁmllnnﬂ\" II | Gs. 9A through 9D are pI an

vi ews of gui de casings accordi rg

i nventi on.
pile

OSIEHRETaAS PEEM e”

rsent enbodi ments of the BC]SS
FI Gs. 10A and 10B are persepctive views of an automatiC pac

path (81) is a groove formed in the inner wall of the vessel.

10. A guide casing for gﬁiding é draﬁn .board which is used for
reinofrcing a soft ground comprising: | |

a hollow 'rectangular box body having a predetermined length; and

at least one-"iieinforcement member which is protruded in the inside of
said body.

11. The guide casing according to claim 10, wheréin said body
further comprises at least one protrusion which is protruded 6utwards.

12. An automatic pack pile driver which is usedlfor reinofrcing a
soft ground comprising:

a pack supply member (120) having a rotafable cylindrical portion
around which a pack having a wider locker for every predetermined length
is wound on the outer surface thereof; and

a pack guide member (130) having a groove for preventing passage of
the wider locker of said pack.

13. A drain structure for reinforcing a soft ground characterized by
that said drain structure is in a rectangular shape.

14. © The drain structure according to claim 13, wherein the length of
both sides in said rectangular shape is at a range between 5cm and 25cm.

15. A drain alignment method for rein_forcing a soft ground
comprising the steps of maintaining a virtual line which connects a center
line of each drain in four rectangular drains adjacent to each other to form
a square; .and aligning each drain of a length direction perpendicular to an

adjacent drain lengthwise at the center.
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dr| ver. according to the present invention. FIG 11 is a pl migwq&h@,/_\o BEEN
pl'urality of integrally constructed guide casi ngs to enbody a dr a¢PLAGED
aligning nmethod according to the present invention. FIG 1
view for explaining a drain aligning method according to the present
“invention. FIG 13A is a perspective view of a conventional drai NSGG-0643
structure. FIG 13B is a perspective view of a drain structure according to

the : ABSTRACT OF THE DISCLOSURE

Disclosed .is a drain structure and an alignmeht method thereof for
réinforcing a soft ground, and the apparatt.l_s'es which are used in the
formal:_ion of the drain._ The invention provides ‘a drain .pack having a net
portion (71) and a reinforcément portio'n (72) a.s well as a rectangular drain
pack. Also, the inven_tionl provides- a pack guide casing (110) for burying the
pack underground without any twisting of the pack, and an automatic pack
pile driver for pdriving the pack into the guidé casing. As well, the
invention discloses a new drain structure and an alignment method in which
an effective draining radius is uniform. Thus, the drain alignihg method and
the apparatuses for forming the drain maximize an draining effect and

expedite a fast ground sink.

This Sheét Has Been Re[ilaced .
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preseént’ invention. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON Her ei nbel ow,
preferred enbodi nents of the present invention will be described in detail

with reference to the acconpanying draw ngs. Fl.Gs. 2A thro g‘Hgé(S _ p—
perspective views of a sand pile nolding pack according tojjon e@:&@?
of the present invention. The pack of the Eresent i nvent i o i

by a netal injection nolding nethod. FIGIZ2Ris a pers-pectivé view of a
sand p_i_I e nol di ng pack 40 which is obtai ned by ' '

FIG. 1 | FIG. 2A

T

WHHIN
A
(@)

|

L]
L

FIG. 2B

51, 50,51

®

~10 FIG.2C

351
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the injection nolding nethod without any reinforcenent porti
shows a sand pile nolding pack material 50 havinng a reinfor
constant interval which is obtained by the injection noldin
nol di ng pack 60 shown in FIG 2C is obtained by cutting pac

- FIG 2B to include at |east one reinf orceEE/E portion 51 and conbining

ns. ."FI G . 2B

TR

FIG.3A FIG3B
72

71~

FIG.3C FIG.3D

72~ ) 71~
P——/
71 25
i




the cut pack materials with each other. FIGs. 3A through'SD are plan view

of sand pile nolding packs according to other enbodinents é@gm@ﬁqggpgtEN
invention. It can be seen that the packs of the present effb dlﬂﬁﬁ@§&@ﬂ§
hf\,\

extended | engt hw se and in the sane pattern even without
perspective views. FIGs. 3A and 3B show rg%g ngular packs and FIGB 3C and
3D show cylindrical packs. In these enbodirents, the pack i ncl'udes net
portions 71 and a plurallty of reinforcenent portions 72. The reinforcenent
portion 72 3 ' '

FIG. 4

- This Sheet Has Been Replaced:




can be attached with a sub-texture. Thus, the packs according to these
embodi etmts have a nerit that a flexible sand drain and aps
be sinultaneously formed. Further, since the pack is in a r'&us
shape, a draining area increases nore than 30% corrpar ed
~ pack whi ch consunes the sane anount of t?ﬁe ands as g
pack. That is, the rectangul ar pack has /( um‘erentlal Iength of nor e than
.30% at the sane area corrpared with the cylindrical pack. Thus, a draining
effect of nore :

FIG. 5
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than 30% can be obt ai ned,

Furt hernore, the conventi onal

wi t hout any marking in the sanme shape and col or, and
and cut by necessary lengths in use. The drain which
| | 5/9
FIG. 6
S0
94
97
92
FIG. 7A FIG.78
98 81 _ 81
80
90
90
94
FIG.7D FIG.7E
81 90 81 90
llﬁ;i 80 % 80
O
/ @,

even though the same amount of the sands is usede—y
fl exible pack is continuously prLo

GHECE0

t hen IE{—ﬂésmﬁé
ru

i s comstructedl-

FIG.7C

FIG.7F

81 90

o 80

81
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using:such a pack has an exposed portion of the sane shape and col or.
to ascertain whether the underground drain has been constructed up to a
target depth,

construction drawi.ngs or records should be checked or it

Thus;"

t he-pf BseHEEN |

shoul d be nmeasured using other equi pment. Thus, the pac QE“,\
invention has markings which can identify the Iength of pq&kLA £
when the pack is produced, various colors or figures ar

pack. Alternatively, reinforcenent porti
are made and attached to the pack,

FIG.8
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and then it is nore. preferable that the identification of the Iength IS
made by human vision. Thus, after construction, identifi — MBS pEEN
mar ki ngs of the exposed drain can -make a Judgenent whet h rTﬁﬁﬁﬁﬁé'hﬁﬂD
construction was properly done. ‘Accordingly, poor constn CtIO' A i)
prevented, and easy construction or effective constructldﬁ”ﬁﬁﬁ'rol can be
performed. FIG 4 is an expl.oded perspect?BQ%V|em/of a gui de casing of a
sand pile nolding pack according to one e i ment of the present

i nvention. As shown in FIG 4, the casing of the present invention is
buried by a '

e e mmriareed

FIG.10A  FIG.10B

120
122 7NV
122
| . P
: 132 : ST < - 150
131 | i A WA i
130 133 130
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predetterm ned depth into a soft ground. The casing has a first nenber 80
havi ng | engt hy guiding paths 81 which are formed along the whole | engthw se
surface, and a second nember 90 which is integrally combined with sa
mol di ng pack P, and are noved up and down at the state whi
wi th gui de paths 81 in first nmenber 80. Therefore, when s
- pack Pis driven into first nmenber 80, vaaéﬁﬁion such as tW
di stortion does not occur. In this enbodi , Qui de paths
at four positions. However, it is possible to use nore than or

re | ocated .

FIG.1 1

161
160~ . [7160
162
\
162
: .f .
160~ | a—
161
FIG.12
~170
172~ -
174~ |
: ~176
—
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protruded shapes, \
90 t+s nodified to have the grooves therein. Second_-menber
. predeterm ned width and thickness and is .

9/9

FIG.13A FIG.13 B
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formed to have a senmicireul'ar surface 92 at the area contac 'F{E%
cigcunferential surface of first member 80. By formng semcir l':r

92, second nenber 90 noves sm)othly al ongdl t he. i nner ci rcunf 35&)‘3
of first nenber 80. FIG 5 is a cross-sectional view of a[conlined“stat-e ...

SFVENTTSHRET -

cut along a direction of |- of FIG 4. Referring to FIG 5' one ermool et

Aa's fire ﬁé'm‘SQr %EF@@L@%E anﬁﬁﬁﬁbﬁf&w Q@Fﬂﬁiﬁb@ﬁ%ﬁe' o

| 'TECHNICAL FIELD_
The' present .invention' relates' | to a t'echno.log'y of reinforcing 'sofr
: .grounds and more partlcularly to a pack for moldlng a sand flle to form a
drain, a pack gu1de casrng for pllmg a pack underground an automatlc pack
pile drrver whlch is used for prhng a pack lnto a’ gulde casmg, and a drain

-'structure and an ahgnment method thereof

_ BACKGROUND ART |
A vertlcal dralnmg method such as a ﬂexrble sand dram and/or a
paper dram 1s generally used for remforcmg a soft ground A conventlonal _

- vertical dralmng method plles a cyhndncal guide casmg underground 1nserts '
a sand pack or a paper _dram board into the guide casing, and then removes
the guide casing. FIG 1is a perspective view of a ﬂexiple sand pack and a
guide casing wniCh ar_e" .used for a conv'ént_ional vertical draining rnethod. As |
‘shown in FIG. 1, the conv_entional vertical draining method is accomplished o
.by burying a cyhndncal _guide'casing 1(5_ underground, and then piling sand
pile molding pack. "20 into guide .ca'sing 10'. Pack 20 which is in a -
matnx type plaln texture, is accomphshed by overlappmg two sheets of the _
matrxx-type plam textures, in whlch both _ends are formed as reinforcement
portions 31 and 32 lengthw1se by connectlng both ends or thermally melting

| them to. attach to each othergl‘he pack 20 unserted ,1nto «gulde casmg 10 are -
filied w1th ‘the sands, and  then gulde casmg 10 is removed at the

sand-filled state to _form_ a draln. o



R

soft ground

oReni n'g' state, but the | ower end thereof is actually driv l

state. Al so,

-used according to a target depth to install first -nenber 80. Here,

!}I [ El“ Agﬁt M

E. Here, the lower end of first nenber 80 is

NDif - 43:|

a plurality of first marrberszSO are nutual ly

it

pref er abl e .that guide paths 81 are l'i nearly driven wi t hout di screpancy

sand plie mol di Orlqn%?l%ggr,lpth%deffg/ghgloﬂapesaﬂllggilél%o@lfrlngeéac%'llllse bl%h‘lsal hhlpd

is integrally c

menber ht O t nside o

first nenberthgo m‘@rltﬁ}actuﬁ'mﬁ' ) %%Eho%(lgr %b?nup cated and the manufacturmg cost is

high. Also, there are .breakage__ or 'cut-off of the .pack. or some dx.sc_r.epancy'
.between' latitude" and "longitude' 'Fnrther the conventional pack has a"' |

problem that the remforcement portlon 31 or 32 is folded through whlch a

| fine soil cannot pass. and a ftlm 1s formed whlch lowers a drammg effect

Also, smce a cyhndrxcal pack is used a drammg contact area IS small to
lower a d_ramlng effect.
) The 'conventional 'guide"'casing is formed as only a cylindrical shape' to :

accondngly ralse a phenomenon of thstlng the ‘pack when the pack is

inserted. Moreover smce ‘the paper drain board is'a structure of a ‘thin plate

' when the paper draln is formed many spaces are formed theretn Thus

removal of the casmg causes to ralse an excessive ground movement

B DISCLOSURE OF THE INVENTION
Therefore, to solve the above problems. 1t is an ‘object of the pr esent

invention to prov1de a sand plle moldlng pack ,w1th a simple manufacturmg -

~ process and a low manufacturing cost.

Another object 'of - the pre_sent_ invention is to 'p‘rovid'e a’ rectangular

sand pile moldmg pack.

Yet another obJect of the present invention is to provrde a pack in

_w_hlch a flexible sand dram and a 'paper draln are stm‘ultaneously mstalled

Still another object of the presept‘mventlon 1s to provxde a pack gulde,_

_';._A-t

'member in which a pack is not tw1sted to each other

Stlll yet another obJect of the present mventlon is to prov1de a gulde

iven in ENT SHEET |
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It is preferable that a predetemlned amount of the sands isfjifille )
the end of pack P prior to driving pack Pinto first nenmber i
“the pack P is driven into first nmenber 803 The reason why the san s““FE‘“ =
filled into the end of the pack Pis for=swiftly and accurately driving
pack P up to-a target depth of first nmenber 80 due to the wei.ght of.the
sands. - , casmg which can prevent its bendlng when buried underground :
| A further ob]ect of the present 1nventlon is to provrde .a casmg' 3
comprlsmg an 1nternal remforcement member |
A yet further obJect of - the present mVention rs to provrde an
'automatlc pack prle drlver for piling a pack mto a gulde casmg |
A still further object of . thepresent invention IS to provrde al drain -
structure and an allgnment _metho_d .ther,eof_ in whrch _a dramr_ng effect is
high S o - o
To accomphsh the above ‘objects of the present invetion, there is
prOVIded a pack whlch lS used for remforcmg a soft ground according to an_
aspect of _the_ pre_sent mventlon, w_herern ‘the pack is fabricated _vra an
'injection molding. | R . | | | |
A pack gulde casrng for guldmg a pack whlch is used for remforcmg :
'a soft ground accordlng to another aspe(,t of the present mventron
' compnses a first member whlch is formed as a hollow vessel havmg a'
predetermmed length “and havmg at least one gmde path formed m the
vessel lengthwrse, and a second mémber whrch is connected in the lower |
end of the pack and. gurded by the gulde path of the first member, to be .
movable up and down
A guide casmg for guldlng a drain board whlch is used for remofrcmg
a soft ground accondmg to yet another aspect of the present mventron '
_compnses a hollow rectangular box body havmg a predetermmed length.
| and at least one remforcement member wh1ch is protruded in the body

An autornatic pack p11e dnver whrch is used for remofrcmg a soft

'ground accorldmg to stlll another aspect of the present mventxon, comprxses-



REPLACEMENT SHEET Qther weight materials can be used as we JiRPLSaFATRE SHEET |
|nstead of the sands. Inthis state, if sand pile nolding
into first nmember 80, second member 90 is, |'ocated swiftly (2 5o e TR

~pr edet er ni ned position al ong .gui de pat hs381 in first nmenbe ~Thus, sand
pil'e mol di ng pack P is linearly |ocated in first nmenber 80 while

mai nt ai ni Ng 4 BRI duolR! meikbks HAviRe éhl(!jétéhlbn&yl aﬂ"ﬁ(ﬁ'tlﬁﬁl Q‘oﬂ%dp%ﬁcﬁ) a A

ref-erence nuneral 1 de5|gnates a san river °f Ilng t he sands I nt
_pack P pack havmg a wider locker for every predetermmed length is wound on the

- ouber surface thereof, and a pack gulde member havmg ‘a groove for.
preventmg passage of the w1der locker of said pack |
A dram structure for remforcmg a soft ground accrodlng to stlll yet
,another aspect of the present mventlon, is characterlzed by that the dram |
-structure isin a rectangular shape | o
A dram ahgnment method for remforcmg a soft ground accordmg to a'
further aspect of the present mventlon comprlses the steps of mamtammg a
“virtual line Wthh connects a center lme of each drain in four rectangular o

drains adjacent to each other to form a square. and ahgmng each dram of a' |

-length dlrectxon perpendxcular to an adjacent drain lengthwrse at the center

BRIEF DLSCRIPTION OF THE DRAWINGS
FIG lis a perspectlve v1ew of a flexible pack and a gxde casmg for *
.explammg a vertlcal drammg method. |
| .FIGs. 2A through 2C are perspectlve views of a sand prle moldmg
‘pack according to one embodlment of the present invention.
FIGs. 3A through 3D are plan v1ews of a sand plle moldmg pack'
accordmg to another embodlment of the present mventlon
FIG 4 is an exploded perspectlve view of a gulde casmg | of a sand
' plle moldmg pack accordmg to one embodlment of the present mventlon
FIG 5is a cross-sectlonal view of a combmed state cut along a-
- direction of I-I of FIG. 4

.EIG. 6 is -perspect_tve view of a second__ .member of F_IG'._'4 accoridng to _



”

FIG 6 is a perspective view of the second nmenber of FIG QEP&CEW“{HhESHF%T.

anot her embodi ment of the present invention. In this enfodingni, yoTens)
. fenber 90 is forned of a pl ate nenber - q__’vvhi ch a curved p ?&?‘ﬁ%mw
~ whol |y bent downwards and an engagenent—hol e 94 for engaging pack P is
formed thereon. The reason why curved portion 97 is formed in the plate

menber i s for kélﬂggpﬁﬁemgttgé?g%gexa%e’ BBEBI on due to the curved porthn

I97 nor e ga?]?? portion of the pack, because the
h ower end o p%ﬁ&sp ’}19 tﬂsro ﬁ %m Fé‘ pﬁ) he\h'e%vasl ol?ogysecond member of FIG 4

accordmg to varlous embodlments of the present mventxon
FIG. 8 is a plan v1ew of a gulde casmg accordmg to another'

_ embodxemnt of the present mventlon

......

F IGs 9A through 9D are plan views of gulde casmgs accordmg to |

dlfferent embodxments of the present 1nventlon _
FIGs 10A and IOB are persepctlve v1ews of an automatic pack plle
dnver accordmg to the present mventmn | | |
- FIG. 11 is a plan ' yxew of a _plurahty. of integrally c‘onstructed' g_uide
casings_ to embody a ' drain aligning method acco'r_ding' to the 'present_ |
invention. B | |
FIG. 12 is a 'c'onceptual'.view for -ekplaining a .d_ra.in_ ali-gning rnethod '
accordmg to the present mventlon |
'FIG. 13A is a perspectlve v1ew of a conventronal dram structure
FIG. 13B is a perspectlve view of a draln .structure according to the

present invention.

BEST MODE FOR .'C'A'RRYIN.G cUT' THE INVENTION

Hereinbelow, preferred embodiments of the present mventlon will be
descrlbed in detall w1th reference to the accompanymg drawmgs

FIGs 2A through ZC are perspectlve v1ews of a sand plle moldmg
'-pack accordmg to one embodlment of the present mventlon ’I‘he pack of the
present 1nvent10n is fabrxcated by a metal mJectlon moldlng method FIG. 2A

is a perspectxve _vxew Qf a sand_ pile mold_lng pack 40 which is obtained by



.

‘when . f||||ng the sands into pack P. FIGs. 7A through 7H
second menbers 90 of  FIG 4 accordi ng to various embodi
invention. The same ‘el enents. are assigned with the sane refel APRISE al s
as those of FIG 4. FIG. 7A shows that a%ingle guide p sd A
first menber- 80 and second rmenber 90 is formed as a circul ar. pl'late having a

=1
it

HePLAG meﬂm@g@f |

nts of-the present

single recesfe fjedid magﬁ@pdmz%o%h%ﬁs@p%ymg@ me%ntalsbﬂﬁﬁsecref@e%as o

~many as the nunber of gui aths 81 1n respective
FI Gs. 7D ‘shows a sand pile moldmg pack material 50 havmg a relnforcement 51 at-

'a constant interval whlch is obtamed by the mJectron moldmg A sand prle |
'moldlng pack 60 shown in FIG. ZC is obtamed by cuttmg pack materlal :JO |
. of FIC: ZB to mclude at least one 1emforcement portron 51 and combmmg '
the cut pack materrals w1th each other o |
FIGs 3A through 3D are plan views of sand pxle moldmg packs
-_accordm_g_ to o_ther_ embod_lments _of the ‘present mv_entxon. It can be seen that
- the packs "of the preSent embodiments Iare eXtended 'lengthwise an_d in the
'same pattern even wrthout showmg perspectlve v1ews ) _ | _ ._
FIGs. 3A and SB show rectangular packs and FIGs 3C and 3D show .
- c¢ylindrical packs. In _these em_bodlmen_ts, the pac‘k mcludes net .port1ons 71__
. and la plurality_ of rein_forcement portirms 72. The re'infor_cement porti_on 72
can be'. attached _.Wi_th_ a _subete;_cture._ Thus, _the packs -according' to these o .
.embodi"emnt-s have 'a' merit that a flexible s_and -.drain, and a paper drain can
‘be .s.imultaneously formed. |
| Further, since the pack is in a rectangu'lar.'-shape, _a._draining‘ .area
increases more than 30% compared with a cylindrical pac_k which consumes
the same amount of the: sands as that of the rectangular pack. _That is; the
rectangular pa'ck _h_a_s _cir__cumferential length '_o_f more tha'n 30%_ at. the same
area compared w'.ithll the _.cylindrical pack. Thus, a drai-ning' effect of more
than 30% c'an be loht_a.ined-, e_ven though the_ same amount of the sands is .
used | | | - | |
Furthermore, the conventronal ﬂexrble pack is contmuously produced

'without any marklng in' the same shape and color, and then is ‘measured
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t hrough 7F show t hat second nenbers 90 can rotate to sone e tmﬁLAO‘EMEN'BMEET i
menmber 80. The detail ed description thereof- will be omittedjsi nce1 %}A\?d I‘IQQB |-
be 10 appreciated through the drawi gns w thout further d SOt REISAR. T ‘i
'_FIG ‘8 is a plan VI ew of the gui de casuig accord| ng to ano " =2

-and cut by necessary lengths in use. 'I‘he dram whlch is constructed by
using such a pack has an exposed portlon of the same shape and color
Thus, to ascertain whether the underground clram has been constructed up
to a target depth constructlon drawmgs or records should be checked or it
'should be measured usmg other equrpment | |
Thus, the pack of the present mventlon has markmgs which can
| identrfy the_ length of _the_pack.- ’I‘h_at is, wh_en' the p'ack is produced. varloUS
-colors or _figures are ‘marked on the _pack. Alternativ'ely, reinforcernent
portions having the ,identified_ patterns are made and attached to the pack,_ ,.
a_nd then it is more jpl_'e'fera.ble that the identification of the length' is made
by hur_nan Ivfsion. . T_hus, after construction, __identification of the r'n'arkings' of -
‘the exposed _drain can ‘make a judgement ‘whether such a cons_tr'uction was
properly done. Accordingly; poo'r construction' can be prevented, and _easy
| constructlon or effectwe constructlon control can be performed
FIG. 4 1s an exploded perspectlve v1ew of a gulde casmg of a- sand
plle moldmg pack accordlng to one embodiment of the present mventlon As
.shown in FIG 4, the casmg of the present 1nventlon is buned by a
predetermined depth mto a soft ground ’I‘he casing has a first member 80,'
~ having lengthy guldmg paths 81 whlch are formed along the whole
lengthw1se surface, and a second member 90 whlch is 1ntegrally combmed
w1th sand pile moldlng pack P and are moved up and down at the state g
_ -wthh is engaged _ _w1th_ gulde pa_ths 81 in first member 80. Therefore, when |
sand pile moldfng -pack_l P 1s driven into ..firs_t member 80, variation.'such as -
‘twistfng' or distortion',does not occur. in ‘this er_nbodirnent, guide _paths 81

are located at four p'ositions. However, it is pos_sible to use more than or .
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. : _ o : : . R':PLACi:ME S EET
enbodi ermt of the present invention. As shown in FIG 8, guide ca 86 H 1

inthis enbodinment is integrated with at |east one reinforce ebgter@ﬁ [g 1995 ______
:101. The reinforcenent menmber. 101 is for bending a paper draile=hastd-—02

and guiding. it into casing 100. It is noBe preferable that paper drain

board 102 is .made of an easily bendable materlal at the portions which are .

ot ol A Sour RPN, (SRR IBELpA3.81 PR 00 5.
driven'ss 2 agghdgd Shas, S8R Ak saﬁ% R 0 ol nﬁar'rgov'e“séte' Lna

case. : g

member 90 _1s modx_f_led_ to: have .th_e gro_o_v_es therein. _
| ,Secon'd member 90 has a predet_er_m_ined width and thickness .alnd is
formed to have a semicircular surface 92'_at' the _' area contacting ‘the inner
-circumferential .surfa_ce of fir's't member 80. .By forming semi_circula_r .surfa_.'ce .'
'. 92' second member' 90 moves smoothly along the inner 'cir_cumf'erential."
surface of first member 80 |
FIG. 5 is a cross sectlonal view of a combmed state cut along a
direction of ‘I-1 of FIG._ 4 Referrmg to FIG. 5, one embodlment of _the
.instailation of the present intrention will be described below | o
In FIG 5, flrst member 80 is drlven at a predetermmed posltlon mto
oft ground E. Here the lower end of fxrst member 80 is drlven in an =
:opemng state, but the lower end thereof is actually drlven in a closed state |
‘Also, a plurahty of ﬁrst members 80 are mutually connected and used
according to a target depth to mstall first member 80. Here, 1t is preferable |
~ that gulde paths 81 are __lmearly drrven WIthout discrepancy. ‘Sand phe
'molding pack .P,. which is made of a net of a flexible material' and is.
integrally combin'ed ‘with second” member 90, is driven 'into the inside " of
first member 80 whlch is dnven underground - | |
It is preferable that a predetemrmed amount of the sands is f111ed into -
| ‘the end of pack P pnor to- dr1v1ng pack P into first member 80 and then
‘the pack P is dnven mto flrst member 80 The reason why the sands are
fllled mto the end of the pack P is for sw1ftly and accurately drlvmg pack

P up to a target depth of flrst member 80 due to the welght of the sands
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Accordingly, a drai'ni.ng effect is | argely enhanced and thg gEuedENVESREET |
i's reduced when driven. FIGs. 9A through 9D are plan vi eV\tE '% gul ?{g casi ngﬁs
according to different embodi nents of the present inventifrpyds 4

-----------------------------

FI Gs. 9A through 9D, guide casi'ngs 110 |r9 t hese enbodi nentts—have—at 14"'"‘*
- one -out er protru5| on 111, respectively. Such protrusions 111 are to prevent

berding of Sthgeydsh Vgﬁatett?s $46"be Qedaf 7L HE eth¥ faslbdd B the sands.

_underground respec
In this state if sand plle moldmg pack P is drlven mto first- member 80,

second member 90 1s located sw1ftly at a predetermmed posmon along gutde_

_ paths 81 1n flrst member 80 ’I‘hus sand pile moldmg pack P is hnearly_._
located m first member 80 whﬂe mamtammg the original state thhout _' o
.tW1st1ng sand - plle moldmg pack P A reference numeral 100 destgnates a-
sand dnver for fllhng the sands mto pack" P | | |

FIG. 6 is a perspectlve v1ew of the second member of FIC: 4

| accoridng to another embodtment of the _present mventlon. _In thls -
_embodiment second .member 90 is formed of a plate member ih which' a
curved portlon 97 is wholly bent downwards and an engagement hole 94

| for engagmg pack P is formed thereon The reason why curved portton 97.
is formed m the plate member is for makmg the smoothly concave portion
due to the curved portlon 97 more naturally adaptmg to a convex portion of |
"the pack, because the lower end of pack P forms the convex spherlcal body _ | .
when filling the sands mto pack P _ |

FIGs 7A through 7F are ‘plan views of second members 90 of FIG 4 |
accordmg to vanous embodlments of the present invention. The same' -
'elements are aSSIgned W1th the same reference numerals as those of FIG.

| FIG. 7A shows that a smgle gulde path 81 is formed in first member 80'

| and second member a0 is formed ‘as a cu‘cular plate havmg a smgle recess
98. FIGs 7B and 7C show second members 90 havmg recesses as many as
.the ‘number of gulde paths 81 in first member 80 respecttvely FIGs 7D _

: through 7F show that second memb_ers 90 can rotate to some extent-in first

member 80. The'.detailed description thereof | w'il_'l. be omitted since ." it will be



"FIGs. 10A through 10B are .persepctive views of an automati i*.'e.

driver according to the present invention. The automatic p
according to the present i nvention includes:-a pack supply

‘pack gui de

ef 3 XPR1996

nmenber 130. "FIG 10A is a per2fective view of

-&@f% ‘UPPlY---neRbher.-

120 and pack .gui de nmenber. 130. Pack suppl'y member 120 includes a

whi ch supporP@‘&héetg&pa&@bﬁghb%?ﬂ&gh@gngﬁgypﬁﬁgﬁ@gf%bﬁgqp% ypgloretsarz)rzjort

cylindrical

-FIG. 8 is a plan view of the gulde casmg accordmg to another

.embodlemnt of the present 1nventlon As shown in FIG 8 guide casmg 100 |
in tlus embodxment 1s mtegrated w1th at least one remforcement ‘member

101 The remforcement member 101 is for bendmg a paper dram board 102

and guxdmg it into casxng 100 It is more preferable that' paper drain

board 102 is made of an easﬂy bendable materlal at the portlons Wthh are -

shown as dotted lmes As descrlbed above s1nce paper drain board 102 is

bent and installed by reinforcement member 101, a wider drain board can be

driven as a smaller cross-sectional area than in the linearly installed case.

- Acco'rdingly, a draining effect is’ largely enhanced and the ground movement

1is reduced when dnven

"FIGs. 9A through 9D are plan views of gulde casmgs accordmg to
different embodlments of the present 1nventlon As shown in FIGs. 9A'
through 9D guxde casmgs 110 in these embod:ments have at least one outer
protrusron 111 respectlvely Such protrusmns 111 are to prevent bendmg of

guide casmgs 110" _when guld_e _casings 1_10 are driven . underground,

respectively.

* FIGs. 10A through 10B are persepctive views of an automatic pack pile

" driver according- to the present 'invention The automatic paCR- pile driver

.' accordmg to the present mventlon mcludes a pack supply member 120 and a

pack guide member 130. F IG 10A is a perspectlve view. of pack supply B

member 120 and pack guxde member 130 Pack supply member 120 mcludes_

a cyhndncal body 121 whlch w1nds the pack theearound and a suppmt 122

whxch supports the pack in both ends of cyhndrlcal body 121. One support



11122 and cylindrical body 121 fornms a first groove 123 whi= -
l'engt hwi sely formed.- Pack guide-nenmber 130 includes a circu aﬂE&H‘&‘-’éﬁ‘rl’gn%HEET
132 in which a second groove 131 is forned downwards -in par§llel wift 3 APRS{_B_Q&
groove 123 and a support 133 which is intégrally with ci r,cuIaE)ath at e e =
132.- A reference nuneral 140 is a hanger ‘nenber 120 for rat

=101 angi.ng
122 and cylmdrlcal body 121 forms a first groove 123 whxch is lengthwisely _' '

formed.' Pack gu1de- member 130_ mcludes _a_ clrcular. plate member_ 132 in
| __which_ a second g’roove'. 131' is'. _fbrmed downWards in__parallel ‘with first
groove 123 and a' sUpport 133 whi'ch is 'inte'g"rally with circular plate member
0 132. A reference numeral 140 is a hanger member 120 for ratatably hangmg '_
. pack supply member 120 | |
FIG 10B is a perspectxve v1ew for explammg an operatlon when pack:
"Pis dnven lnto the automatlc pack plle dnver As shown in FIG 10B, pack_
.P Wound in pack supply member 120 is dnven into 'second groove 131 in
pack gulde member 130 A stopper edge 150 is formed in pack P every.
predetermmed length Thus, if pack P is lnserted 1nto a gulde casmg (not
,shown) by a predete_rml,ned length, the stopp_er _edg_e 150 is stopped by
_sec'on‘,d g'rooVe_ 131 an'd,_l the driving -.opera't_ion is interrupted. 'lHe're,' it can be . |
| seen- that second 'groove 131 is rnade $0 that pack. P passes th'eret-hrough '
.but the stopper edge 150 of pack P cannot pass therethrough Moreover |
flrst groove 123 flxes pack P in the inside of cyhndncal body 121 after
msertmg one end of pack P theremto
FIG 11 1s a plan vrew of the pack gulde casmgs in wh1ch a plurality
| of the pack gulde casmgs are s1multaneously burled underground As can
be seen from the drawmg, a. plurahty of the pack gulde casmgs 160 are
mutually connected by flrst connectors 161. Thus, bendmg of the casing can
.' be prevented when a plurahty of the guxde calsngs are smultaneously.
'drlven underground The dotted lmes in. the draw1ng represent second
connectors 162 for effectlvely preventmg the bendlng of the casing.

FIG. 12 is a conceptual v1ew for explammg a drain ahgnmg method
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pack supply nmenber 120.- FIG 10B is a perspective view f
oEeration when pack P is driven into the automatic pack
shown in FIG 10B, pack P wound in pack supply nmenber 12
'second groove 131 i'n pack gui-de nenber 138 A st opper edge _
pack P every predeternined | ength. Thus, if pack Pis inserted into a guide

- casi ng (not hpdihg g %&riﬁ—éé‘érﬁrm\ik%@igb?'l&é Nhdf it ap@?dfaaﬂﬂg, 1RO didining
3 _ rru .o

stopped by second groove 131 and the driving operation is int pt e
Here, it capdpfiod according to the present invention has processes ‘of maintaining a

 virtual liﬁe_ Which connects a _cent.'er. line of each drain in foﬁr rectangular
_'drai_ns .adiaceht to é_ac'h. t_)_th_er to fbﬁn a sduare. .and of alignir}g ea_ch dféin.
of a 1_e'_r_1§t'h direction to be perpendicular to an 'adjéc'e'nt_' dfain léhgthwise at
'.g;he cehtér_. Thus, an '.-effe_c':ti\'re ‘draining radius is balanced 'and_._.a gx‘ound |
sink 1s also expedit._ed' since. a_' draining' in;'erva’l 1s .co:mp_act. | | |
| FIG 13A is a p‘e"rs.pec't.ive. '_ view_ ‘of the ¢6nv__er_1tionéf flexible d_rain.
'strticmfe. Tﬁ_e c¢nventional flexible dra‘i_n is in al. cylindrical Shape’ and the
d_iaméter of .the cy'l'indricgi bbdy '_ is limited ..t'd a --range between 5cm and
25cm. The reason 'why_ .the- siz_é: of the diameter is limited resides in a fé.ét
that a normal _dfé,ining is. not p_erformed_ if the di_amet_er .is less than SCm,II
 and the pack 'uéed' in thé draining or the flexibility of the. drain is.brok_en in
case of .the_ diaﬁéter_ of -flr'lore. than 25¢m.. __ | |
FIG 13B.is a perSpectiﬁre ‘view of a drain structure according to the
present ifxventibn. “The drain 's_tructure of - the - preééht_ invention ls a
rectangular _shape; The re_ctang_ular shépe should have a length between SCm
and 25cm in boﬁh sides, resbe'étiv’ely;‘ Thus. the drairi.ir_ig: becomeé smdoth
and solves the breakﬁgé of flexibility of the dram When cofrjpared with the
cdnventional” art, the present "inven_t'ion prov.ideé effééts that the same |
| amduﬁts of the sands' .ér'e consumed .aﬁd the drain_ing contact surface area is
widened. That is, referﬁhg to FIGs. 13A and 13B, under the assﬁmptioﬁ_ of
the. sé.r'ne height, the dfains' of FIGs. 13A_ _and 13B have the_” nearly sarﬁe o
areas, but the FIG. 13B dra’iﬁ has much iargef_ surface .Iar.eas in view of tﬁe_

circumferential length. -



seen that second groove 131 is nmade so that pack P passes tmg\MQGTBHEET ‘ )

the stopper edge 150 of pack P cannot pass therethrough
groove 123 fixes pack P.in the inside of.cylindrical- body
~inserting one end of pack P thereinto. G 11 is a plan vi
.. guide casings in which a plurality of the pack gui de casi ngs are _
si mul t aneousl r be seen fromthe drawing, a -
~plurality of mbtg qling‘S &gg‘ﬁﬁgsé%ﬁgre mut uaI I'y connected by first
- connectors 16Jl" Thus I:%end i ng. of the.casi né;
he presen invertion can be use

f%r remforcmg a soft ground and'_
also employed in an earth work foundatlon work and pile driving work' .'

whlch requlres for remforcmg a soft ground



be p'rev'ent ed when a plurality of the guide
driven underground, The dotted |I'ines in theg)f '_ i gseil- - MENTSHEET
_C(’Jnnectors 162 for effectlvely prevent| ng tihe " > BHER|| casi ng. FI‘%% _

wiaT 1s cLamen is: K IIIIII IIIII IIIII || IIII

1. ' A pack whlch is used for remforcmg a soft ground wherem ,

said pack (40 or 60) 1s fabncated via an aneCtIOH moldmg
2. The pack accordmg to clalm 1 wherem sard pack comprlses a :
net portron (71) and at least one remforcement portion (72).
'3. The pack accordmg to claim 2, wherem said relnforcement"
portlon (72) 1s attached wrth a sub texture |
4. The pack accordlng to one of clalms 1 through 3, whereln sald
pack is m a rectangular shape
| | ,5. The _pack accordmg to one of claims 1 through 4, wherem sa.ld _' -
| pack has a markmg whxch can be 1dent1fied wrth a length. |
6. A pack gulde casmg for guldlng a pack whrch 1s used for .
' remforcmg a soft ground comprlsmg |
.a first member (80) which is formed as a hollou( vessel llaving a
predetermmed length and having at least one gulde path (81) formed in the
vessel lengthwxse, and . |
a second member (90) which 1s connected in the lower end of the pack
| an_d guided by the guide path (81) of the first member (80), to be movable.
up and down. | | | o | -
| 7. ~ The pack gulde casmg accordmg to claxm 6 wherein said second .
member comprises at _least -one eng_agernent_ hole (94) for engaging  the
.packs. | | | | _ | | | |
| T8 'The pack | guide 'casing according' to clair.n' 6. wherein said guide
‘path (81) is protruded from the inner wall of the vessel

9. .The pack gulde casmg accordmg to clalm 6, wherem sald gulde

_ This Sheet Has Been Re
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accor di ng tQ_Lhe__pI—eS-eﬂ-t—l‘ﬁ'\éent i on. Aspeshown—n—tae==tieawinng .t he draini
met.hod accor di n ent i nvent|| Gl BHEET)H@% Q-f pIEPLNCEN‘EN ﬁ@'ﬁ |
Miﬂ iin} four r4 ﬂ’g

virtual I| a center ljlne fREPétBIGiEﬁal n
dr ai ns adJ er: to forma So ot | @aﬂg each drai.n...
of a l'ength d| rectlon to be perpendi cular. to an adJ acent :

—Fergtimrse —
at the cent e, @IS ARblEtobRd Al Mhd- ol P&éo%%?‘lﬁe" and a ground.

S|nk|salsoexpe nce a Ining 1ntervali1s. conpa FIG 13A |sa
perspectlve vi erO of t&eg(ul) Vecra%ln%nq’brfg\?fdlntﬂ & ddr%irp board whlch is used for o

remofrcmg a soft ground comprlsmg

a hollow rectangular box body havmg a predetermmed length, and -
at least one .remfo_rcement member which is protruded in . the inside of __
said body. L S
| 1. ’I‘he gulde casmg accordmg to clalm 10, wherem said body
| further comprlses at least one protruslon whlch is protruded outwards |
12. - An automatlc pack pxle drlver which is used for remofrcmg a
soft ground compnsmg | | .
a pack supply member (120) having a rotatable cyhndncal portron '
_ around which a-pack havmg a wider locker for every predetermmed length.
- is wound on the outer surface thereof; and
a pack gutde member (130) havmg a groove for preventmg passage of |
the wider locker of sald pack | | | |
13. A dram structure for remforcmg a soft ground charactenzed by
. that said drain _structure__ls in" a rectangular shape.
| 14. The drain structure'according to clafm 13, wherein the lengt'h' of’
‘both sides in said rectangular shape is at a range between Scm and 25cm
. 15._ A dram -ahgnment method for remforcmg a soft ground
comprlsmg the steps of mamtammg a vutual hne whlch connects ‘a center |
line of each dram in four rectangular drams adJacent to each other to form
a square, and ahgnmg each dram of a length dlrectxon perpendlcular to an

-adjacent dral_n _le_ng_thwlse _at the_ center.

”__,_

i \\\\lﬁ‘ \ﬁi“" °‘




structure. The conventional flexible drainis in a cylindrig

the dianmeter of the cylindrical. body is limted to a range
25cm The reason why the size of the dianeter is linmited r
that a normal draining is not perforned L f,the di'aneter is:
and the pack used.in- the draining or the1V, Xibility of th

h BERBAGEBENT SHFET

oo chd ARRos.

a1 TS DIORKen

in case of the dianeter of nore than 25cm FI.G 13B is a perspective V|ew
of a drain structure according to the present |nvent|on The draln

structure_of the present invention isa
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rect angul ar shape.
and 25cmin both sides, respectively. Thus,
sol ves the breakage.of flexibility of the dr ai.n.
conventional art, the present invention
amount's of the sands are consuned and t
wi dened. That referrlng to FIGs.
- the sane helght "the drains of FIGs.
ar eas,

FIG3A

FIG.3C

The'rectangular shape .shoul d ‘have a | eng
t he draining bego

rovides effects thaf
/ aining contact surface area is
-13A and 13B, '
13A and 13B have the nearly same .

but the FIG 13B draln has nuch Iarger surface ‘areas in.view of the-

When conparn
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circunferential |ength. 13 I NDUSTRI AL APPLI CABI LI TY The present
i nvention can be used for reinforcing a soft ground;, a ‘] i
an earth. work, foundatlon mork and pile-driving work HLPLAC&MENTSHEET ﬁ
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--V\:hi ch requires for reinforcing a soft ground. _ VHAT IS £k =S
A pack which is used for reinforcing a soft ground, wher |R‘Em:\f}§aﬁk$€3m‘- .

- .,or 60) is fabricated via an injection molding. 2. ~ The pack - fol o
claim 1,  wherein said pack .c_?orrpri ses .a 4/'9, o . it Date acfoélﬂéqggéi
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-net portion (71). and at | east one reinforcenent portion (7
- pack according to claim 2, wherein said reinforcenent port
attached with a sub-texture. 4. The pack according to on
- through 3, wherein said pack is inn a rectangul ar. shape. 5.
according to one of claims 1 through 4, gwigrein said pack b RG-SR ]
- which can be identified with a length. 6./~ - A pack guide casing for =
~guiding a pack which is used for : = : ' .

FIG.7D  FIG.7E  FIG.7F

81 90
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reinforcing a soft ground conprising: a first nember (80) which is formed:
‘as a hol I ow vessel having a predeterm ned length and having at | east one
-dlui de path (81), formed in the vessel |engthw se, for preve Ll_ng_ibge_

twisting of said pack; and a second member (90), connected’i TO"" r*ws;rrcff—:—"?
of ‘the pack having a structure to be guided by the guide pat d% VRSHEET ¢
first member (80), for preventing the tvas/Bng of said pack {mg ger_l_g_" vAPR 1996"’"

The pack gw de casing accordl ng to claim 6 Wherel n sai d secesd -

Fles
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menber conprises at | east one engagenent hole (94) for e
8. The pack gui de casing according to claim6, wherein
- €81) is protruded fromthe inner wall of the vessel. 9.
" casing according to claim6, wherein said guide - 14 -

EET ||

%e Lg‘él&c‘iaﬁEgui e

122 /7 ' s

——— < 150

133 . o ' .1 30




* REPLACEMENT SHEET pat h (81) is a groove fornmed in the inner wall of the
vessel. 10.. . A guide casing for guiding a. drain board R0l S
relnforC|ng a-soft ground conprising: a holl owrectang{ifgl
fa. predeternined | ength; and at | east one relnforcenent
protruded I.n the |n5|de of sald body. . -
- 8/9
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11. The gui de casing. accordlng to claim 10, wherein said body
conprises at |east one protrusion which is protruded out d
-dut omat i ¢ pack plle driver which is used for rei nforcing &

conprising:. a pack supply nenber (120) havi‘ng a rotatabl el\cyl i acy i@y ‘..
portion around which a pack having a wi.der |ocker for eve ygmegggg;;“ ....
~l'ength" i's wound on the outer surface trmg;ﬂy and a pack Olbe=ee rEnber (130)

havi ng a groove for preventlng passage. of

FIG.13A  FIG.13B
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th’e wi der | ocker of said pack. 13. A.drain structure for rgrntorcl IE g -
soft ground characterized by that said drain structure is.ifhREPLACEMEYTSHEET ||

shape wherein the | ength of both sides is at a range bet'vvedn 50m
14. A drain alignnent nethod for reinforcing a soft gr ﬁ%ﬁiﬁ%ﬁ

thehsgeps of rr?u nt ai ni tng a' TECHNORDGY iOpeRRUNFORCIGN SO SROUNDEN ter :cl ne of .
eac rain in four rectan S a4 er to forma
square and aI i gni ng each%gﬁ;ﬂéﬁ'g é][aﬁiglm ﬁmsr pendi cul .ar to an

Disclosed is ‘a drain structure and an ah_gnm,ent ‘method  thereof for

reinforcing a .'sof't._ ground, | and, the abparat_u_ses which afe - used m the
fot;m'ati'()_n' of the drain._lThe ' ir_wention' p'rov.ides- a drain 'pa'ck‘ havmg a net
-portion (71) and a réifl'forc.:eﬁient. portiori '(.7.2) as _wel_l- as a rectangular c.Irain"-
“pack. 'Aléo, the invention Ip'r_ov.ides. a pack guide casing ('1 10) for burying .the'
-'pac'k .undergrc')und witho'ﬁt an'y-twisting of the .pa'ck' and an autom'atic pack
plle dnver for pdrwmg the pack 1nto the gulde casmg As well the.
invention dlscloses a new dram structure and an alxgnment method in whlch
an effectlve drammg radlus is unlform Thus, the dram ahgnmg method and
the apparatuses for formmg the dram max1mlze ‘an drammg effect and

e_xpedwe a fast ground sink.
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1. A pack which is used for reinforcing a soft ground, wherein

o REPLACEMENT SHEET
adj acent dra}i n |l engthw se at the center. L

WHAT IS CLAIMED IS

said pack (40 or 60) is fabricated via an injection molding.

2. The pack according to claim 1, wherein said pack comprises a
net portion (71) and at least one reinforcement portion (72).

3. The pack according to claim 2, wherein said reinforcement _
portion (72) is attached with a sub-texture.

4, The pack according to one of claims 1 through 3, wherein said
pack is in a rectangular shape.

5. | The pack according to one of claims 1 through 4, wherein said
pack has a marking which can be identified with a length.

6. A pack guide casing for guiding a pack which is used for
reinforcing a soft ground comprising:

a first' member (80) which 1s formed as a hollow vessel having a
predetermined length and having at least one guide path (81), formed in the
vessel lengthwise, for preventing the twisting of said pack; and

a second member (90), connected in the lower end of the pack |

aving a structure to be guided by the guide path f the first
member (80), for preventing the twisting of said pack moving down.
7. The pack guide casing according to claim 6, wherein said second
member comprises at least one engagement hole (94) for engaging the
packs.
8. The pack guide casing according to claim 6, wherein said guide
path (81) is protruded from the inner wall of the vessel

9. The pack guide casing according to claim 6, wherein said guide

- 14 -
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path (81) is a groove formed in the inner wall of the vessel.

REPLACEMENT SHEET |
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-10... . A guide casing for gu1d1ng a..drain board which is .used for
' 'remforcmg a soft ground compnsmg

a hollow rectangular box body having a predetermined length; and

at least one reinforcement member which is protruded in the inside of
said body.

11. The guide c.asing according to claim 10, wherein said body
further comprises at least one protrusion which is ﬁrotruded outwards.

12. An automatic pack pile driver which is used for reinforcing a
soft ground comprising:

a pack supply member (120) having a rotatable crylindrical portion
around which a pack having a wider locker for every predetermined length
is wound on the outer surface thereof; and

a pack guide member (130) having a groove for preventing passage of
the wider locker of said pack.

13. A drain structure for reinforcing a soft ground characterized by
that said drain structure is in a rectangular shape wherein the length of

oth sides is at a range between 5cm and 2

14. A drain alignment method for reinforcing a soft ground
comprising the sfeps of maintaining a virtual line which connects a center
line of each dram in four rectangular drains adjacent to each other to form-
a square; and ahgmng eacb dram of a length direction perpendicular to an

adjacent drain lengthwis_e at the center.
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