|  NMETHOD AND APPARATUS FOR | NSTALLI NG PREFABRI CATED
VERTI CAL DRAIN 1. Field of the Invention The invention
relates to the installation of prefabricated verti cal
drains into the ground, and nore particularly to a

met hod and apparatus for installing prefabricated
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settlenment in slowdraining soft soil. Wth reference

11 Piekd th}szzlnvgnﬁ&?f abricated flexible wick drain (90)
consisting of a plastic core (91) wapped in a

spun-hond plastic, fabri 92). s yertically instal]ed
into fﬁ% na%aaﬁa rskiesdbe érp%t%ll?aloafoiim@%%ﬂ&@teéﬂéﬁrﬂc %{syms
is left above the ground. Pore water under the ground
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conveyed through the drain to the ground by the pore
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for soft soil. Wth reference to Fig. 13, at the bottom

2e@d of tIhe ncf;el (100), the wck drain (90) is

Rl Rl TRt or plate (110). The wi ck drain
(90) can be installed by vibrating or statically.
pushi Pigfabrivatedvertisat dnagu(BY degin) herobgsincusedeeorldwidile ps
(100) that houses the wick drain (90) into the ground
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covers the bottomend of the mandrel (100) to prevent
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the wick drain (90) securely in place as the nmandrel .
cqusgstig; of alestic eeg. (O8) weapmed igraasm-bend plastie fhric (92), is
practical and effective, they are widely
vertically installed into the ground and the top end of the wick drain (90) is left

above the ground. Pore water under the ground flows laterally to the closest PV
drain and then be conveyed through the drain to the ground by the pore water
pressure, which results in expediting settlement for soft soil.

With reference to Fig. 13, at the bottom end of the mandrel (100), the
wick drain (90) is looped through an anchor plate (110). The wick drain (90)
can be installed by vibrating or statically pushing a hollow rectangular or
rhombic steel mandrel (100) that houses the wick drain (90) into the ground to
a desired depth. The anchor plate (110) completely covers the bottom end of
the mandrel (100) to prevent soil from entering the mandrel (100). Once the
mandrel (100) has been extracted, the anchor plate (110) holds the wick drain
(90) securely in place as the mandrel (100) is extracted.

Since PV drains are low-cost, practical and effective, they are widely



2 used for marine construction, and construction of
residential structures, reclained |and and roadways.
However, a heavy installation equi pnent (120) wusually
wei ghting from 70 to hundreds of tons, for inserting
wick drain (90) into the ground requires a tall nast
(130) for housing the wick drain (90) of a

upéefigtredmndeshdtiedbh, dnthtoristrukctiog of residdntiad streabesa
desired depth, such as 40 to 60 neters under the
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into the ground s site lfmtation., Only th ite
uMIYn@e@%agﬁ?m%%mnéﬁ%ds&%P% ar gisev wgci drain (90)
sufficient traction or support for the installation
irequh@genindaaguiagph yalt maP\ 180xifershousirgy thielvaick alrainT@0) of a
overcome the shortcom ngs, the present invention
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drains into the ground™w th™l ower headroom i mtation
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for installing PV drain into the ground that can be
oezpparaaseniaanngallingoniebrdrain (00) intorthe grounstassaia lonitation.
ground | ack of traction and strength for supporting a
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Accordi ngly, Tn one aspect, the present invention
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~an _end of a wick drain through a | eading nandrel and at
instadketiosne connecting mandrel, wherein the | eading
mandrel has an first end and a second end; the

conn€etsd bngrcontedhelshbasomindsi thet moskm mtventfonyprohidesd,;
and the end of the wick drain protrudes out the first
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headroom limitation to mitigate or obviate the aforementioned problems.

The main objective of the invention is to provide a method for
installing PV drain into the ground that can be exerted in an environment with
limited headroom or ground lack of traction and strength for supporting a large
heavy PV drain installation equipment.

Accordingly, in one aspect, the present invention provides an apparatus
for installing prefabricated vertical drains comprising following steps:

mounting an end of a wick drain through a leading mandrel and at least
one connecting mandrel, wherein the leading mandrel has an first end and a
second end; the connecting mandrel has a third end and a fourth end; and the

end of the wick drain protrudes out the first end of the leading mandrel;

securely attaching the end of the wick drain to an anchor plate covering



3 the first end of the |eading mandrel to prevent soi
fromentering the leading mandrel; inserting the first
end of the | eading mandrel substantially vertically
into soil to |l eave the second end of the | eading
mandr el above soil; connecting the third end of the
connecting mandrel to the second end of the | eading

theeidt end bdtHedeadiagmamdirel togaseertlsyil fromemténige thedeading
mandrel assenbly into soil; sequentially extracting and

mtaﬁh}&rpg apart the connecting mandrel and the | eading
mandrel of the mandrel assenbly to | eave the anchor

pl ate_and a tion of . the wick drain jn soil; and
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drain in soil, whereby a prefabricated vertical drain
ints soihse halvedhe sevoadander the teading maedml ebewe soikvent i on
provi des an apparatus for installing prefabricated

ver ti Ganelfifd theCRANdrtl ¥aha chRRcit g MBAdHeto ARGedbnd end of
| east one connecting mandrel. The |l eadi ng mandrel has

a.tube, a tj th and i rst unting portion. The
thtedﬁae‘ﬁﬂ%?aa{“jlf&rtg&%gﬂ& mgné‘rgis.??&nga ¥I’, an outer surface
and an outer threaded section. The outer threaded

sect iioperiingfthe mamdes] asprmblytiato saikf ace of the tube at
the second end. The tip nouth is hollow, connects to

and sequ¥ntiiBa¢asactinghndiekinerapartehe cohinddimgt mbed@ndnd the
has an attaching end connecting to the first end of
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has a gap. .The gap of _the first nounting portion is
parepn f dhgBticledrpin HesQilipdand the first mounting

portion to allow a wi ck drain nounting through.

cutting the wick drain to leave the portion of the wick drain in soil,
whereby a prefabricated vertical drain is installed.

In another aspect, the present invention provides an apparatus for
installing prefabricated vertical drain comprising a leading mandrel and at least
one connecting mandrel.

The leading mandrel has a tube, a tip mouth and a first mounting
portion. The tube has a first end, a second end, an outer surface and an outer
threaded section. The outer threaded section is formed on the outer surface of
the tube at the second end. The tip mouth is hollow, connects to and
communicates with the first end of the tube and has an attaching end
connecting to the first end of the tube and an intruding end. The first mounting
portion is mounted to the second end of the tube and has a gap. The gap of the

first mounting portion is defined between the tube and the first mounting

portion to allow a wick drain mounting through.




4 The connecting mandrel has a sleeve, a tube and a
second nmounting portion. The sleeve is adapted to be
nount ed around the second end of the tube of the

| eadi ng mandrel and has a mgunting end, an attaching
end, an inner wall, an interior threaded section, an
interior reverse threaded section. The attaching end

I S OPPRS cbEndRinichBafidénhidgskRede, alti®eianderseodhd neingings
fromthe nmounting end to the attaching end. The
iﬂ}§%ior t hreaded section is formed on the inner wal
Pt e mounti ng end and engaging with the outer

t hreaded section of the |eading mandrel. The interjor
" ever Lhe sieunisaiaiad tohe moUniscasa I theniecPRAGAA Qldh tube

at the attaching end. The tube has an attaching end, a
of thierleadinggnardte]l and hag @memtihgead, anattacitieg endyvar swer wall,
t hreaded section and an outer threaded section. The
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attachi ng end. The quter rface extends fromthe )
R fiaasg e tie mocniias Shds Hie Mier S O Rnds o BE spayntine
threaded section is formed on the outer surface of the
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reverse threaded section of the sleeve. The outer
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tube at the connecting end.” The second nounting portion
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portion of the connecting mandrel to allow the w ck
waHait theveftaehingendr ough. Based on the structure of the
apparatus in accordance with the present invention,

t he |Eadiubg Hmngretachig éiik aconnestingendrancietr gafhcbean
used and assenbl ed sequentially and house and insert a

offef eyl & Rrddded sEOSorPARY B outer threaded section. The attaching end
is attached to the attaching end of the sleeve. The connecting end is opposite to
the attaching end. The outer surface extends from the connecting end to the
attaching end. The outer reverse threaded section is formed on the outer surface
of the tube at the attaching end and engages with the interior reverse threaded
section of the sleeve. The outer threaded section is formed on the outer surface
of the tube at the connecting end.

The second mounting portion has a gap. The gap of the second
mounting potion is defined between the tube and the second mounting portion
of the connecting mandrel to allow the wick drain mounting through.

Based on the structure of the apparatus in accordance with the present
invention, the leading mandrel and the connecting mandrel can be used and

assembled sequentially and house and insert a wick drain into the ground.



5 Therefore, the nethod and apparatus as descri bed
above is useful for installing PV drain in an
environnent with limted headroom O her objectives,
advant ages and novel featuregs of the invention wll
beconme nore apparent fromthe follow ng detail ed
description when taken in conjunction with the
Taeedogaths methdideadgspardths A6EcJABANGSye k gsefill fog imstalling
first general viewillustrating that an apparatus in

| : j Lon is installing a
Pg?%‘?grgﬁ%g?%%ﬂé@%@%ﬁﬁ Zﬁﬁ]d h%?ﬁg(%lg is a second
general viewilJlustrating that the apparatuys .in Fig.
s | rOMharIoPi yehr A BIASE R AE hguPL feRBreTP bl ity il
a third general viewillustrating that the apparatus in
b&¢agne madrs apparsnafioimtheadofloefimpdetadeé deswiptionawhen sken in
Fig. 4 is a fourth general viewillustrating that the

c&@ﬁﬁét%rpﬁliﬂhﬁhgiagcoﬂlp&?in%'ﬁ%&\@id‘gisng a prefabricated
vértical drain; Fig. 1S a fifth general view

L t.rati it the apparatus in Fig. | is
ngjt‘#g:c]{)wg ding mandrel; Fig. 6 is a sixth general
view illustrating that the apparatus in Fig. I wth an
ext r aciged i$ adubngeneraldriew illhgmatingnthehamgpparatus in accordance
installation of prefabricated vertical drain; Fig. 7

wiith tB8 prdseHtinvahiive iSid@INh@WpréfapatiteadlvefRl dedinof a

| eadi ng mandrel in accordance with the present
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.sectjon of a first nounting. portion and a tube of the

is|ipgtalling predpluicated yerdispbididEE with the present

Fig. 3 is a third general view illustrating that the apparatus in Fig.1 is
installing a prefabricated vertical drain;

Fig. 4 is a fourth general view illustrating that the apparatus in Fig. 1 is
installing a prefabricated vertical drain;

Fig. 5 is a fifth general view illustrating that the apparatus in Fig. 1 is
extracting a leading mandrel;

Fig. 6 is a sixth general view illustrating that the apparatus in Fig.1
with an extracted leading mandrel when finishing an installation of
prefabricated vertical drain;

Fig. 7 is an illustrative side view in partial section of a leading mandrel
in accordance with the present invention mounted with a wick drain and a
anchor plate in soil;

Fig. 8 is an enlarged, side view in partial section of a first mounting

portion and a tube of the leading mandrel in accordance with the present




6 invention; Fig. 9 is an enlarged, expl oded
perspective view of a | eading nmandrel and a connecting
mandrel; Fig. 10 is an enlarged, side view in parti al
section of a conbination of . two connecting mandrel;
Fig. 11 is a top view of a leading mandrel in
accordance with the present invention; Fig. 12 is a
ipehspActive view of a wick drain in accordance with the
prior art; and Fig. 13 is an operational side view
illus [
inser%%ﬁglaﬁgfgg&%lﬁegﬁhg%ggkkgﬂggsgy’ Eél%?%% rnm¥kd
is instal]ing refabricated verti cal draln into the
@iéﬁﬁHHCQQq&ﬁ%ﬁﬁieﬁor installing prefabricated vertica
drain in accordance with the present invention
conprFiged0fiohh enlangeds sefesvieWintpartédleseetioe of a chiindtjon of
the step of mounting a wick drain (50), an end of the
s mounted through a | eadi ng mandre
ﬁ¥68§n ghgrﬁég%g%nectlng mandrel (20). The Ieadlng
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end. The end of the wick drain (50) protrudes out the
presenstineendiaf, t he | eadi ng mandrel (10). In the step of
attaching the wick drain (50), the end of the w ck

dr ai rrjg( $9)s h perspbatedicwestd Qlivk iR atcr@inde! Witk the
(60) cover| ng the first end of the |eading mandrel

r% roz}rt prevent soil fromentering the | eadi ng mandr el
piaq! hreferenceto Fig. 7, in the step of

i nserti n? t he | eadi_ng mandr el 10), the first_end of
the IE&dihés ampperatiopalgyds yiewndhisirating dhaadnstaliptign
vertically
equipment for inserting wick drain in accordance with the prior art is installing

a prefabricated vertical drain into the ground.

A method for installing prefabricated vertical drain in accordance with
the present invention comprises following steps.

With reference in Fig. 1, in the step of mounting a wick drain (50), an
end of the wick drain (50) is mounted through a leading mandrel (10) and one
connecting mandrel (20). The leading mandrel (10) has a first end and a second
end. The connecting mandrel (20) has a third end and a fourth end. The end of
the wick drain (50) protrudes out the first end of the leading mandrel (10).

In the step of attaching the wick drain (50), the end of the wick drain
(50) is attached securely to an anchor plate (60) covering the first end of the
leading mandrel (10) to prevent soil from entering the leading mandrel (10).

With reference to Fig. 7, in the step of inserting the leading mandrel

(10), the first end of the leading mandrel (10) is inserted substantially vertically




7 into soil to | eave the second end of the |eading
mandrel (10) above soil. Wth reference to Fig. 2, in
the step of connecting the connecting nandrel (20),
the third end of the connecting mandrel (20) is
connected to the second end of the |eading mandre
(10) to formthe mandrel assenbly. Wth reference to

iftb oil 3o 1éavetthe st @id dfibe rléaidﬁ@%hfa@dmir(d@)?hb@&smibl Y,
the connecting mandrel (20) of the mandrel assenbly is
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mandrel (10) of the mandrel assenbly are sequentially

secondantiexf thelleading miahdeatd1 @ etocformphe manalrélersembhe
anchor plate (60) and a | ower portion of the w ck

drai nyG0efdRneOtd FighBt th !h%fs%g%‘f?ﬁsé@in? tfe nfandr8l 4s88mbly,
step of cutting the™w ck drain (50), a upper portion

of the w ck drai 50).,i S cu 0 | eaye. t.he | oner .
gt Tapdrel 2ROk inpre] SseRBY i Mgt Plo spbnce
to Fig. 4, Wien nultiple connecting nmandrels (20) are
used, With tefieregeetp big. Snietheistep ofhextrastiagainddsksiagisipart of the
into soil further conprises followng steps. Miultiple

c6iH¥RARE nihdr@indidethe 1€ahg i drElsHTthe ehadnidrélss&@hblyi, the
sequence. Wen fornmer connecting mandrel (20) is

i nser. ' il e fourt fazt r
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| at er connectin mandr el (20) adjacent to the former
argseABRtIakly @?ﬁfﬂ@?@ oytxg)sojlanddaken ppart toleay e Ehg grghor piate
of the former connecting mandrel (20). According to the
(60 @né atloivay @oiticmof theevicksizini (59) aof sdihe first end of

the 1leading mandrel (10) and the connecting nandrel

(20) WegmRerdkN&! % FiChkUiefe step of cutting the wick drain (50), an
upper portion of the wick drain (50) is cut to leave the lower portion of the
wick drain (50) in soil.

With reference to Fig. 4, When multiple connecting mandrels (20) are
used, in the step of inserting the mandrel assembly into soil further comprises
following steps.

Multiple connecting mandrels (20) are inserted in to soil in sequence.
When former connecting mandrel (20) is inserted into soil, the fourth end of the
former connecting mandrel (20) is left above soil. Then a later connecting
mandrel (20) adjacent to the former connecting mandrel (20) is connected to
the fourth end of the former connecting mandrel (20).

According to the present invention, the inserting of the first end of the

leading mandrel (10) and the connecting mandrel (20) respectively includes



8 followi ng steps. The second end of the | eading
mandrel (10) and the fourth end of the connecting
mandrel (20) is vibrated or statically pushed into soi
by an installation equipment (40). In an preferred
enbodi nent of the present invention, the step of
mounting an end of a wick drain through a | eading

fOTRRGIG! steRd TAE sbedfd eN6f theqentag inithdd@NdOEhnd ded fidesh end
nmounting the end of the wick drain through a sleeve
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_connecting nmandrel (20) to the second end of the
instlatiog aqpiinent (49)) to form a nandrel assenbly
i ncludes: respectively engaging two ends of the sleeve

(21) Wi ahpieferrsdembddinentast thberdseadinvgntiomrttie step(dfd)
and third end of the connecting mandrel (20) to form
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esent 1 nvention, ep o mounti ng an en

a wick drain through a | eadi ngdrel and,one
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of the wick drain through other connecting nmandrels
slaed: bétemenshe Wading mantieel shéd ¢hvesormesting spauirely ehg the step
mounted between the | eading mandrel and the connecting
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and the Step of connecting the Tourth end of the later

ti l (10) to t hi d h
tEIRAEEE RGPS ko Fodbs eidlfd-PhBORERG Bles L 8Sur Y
i ncl udes: respectively engaging the two ends of the
exgagingtwp ends pbthecleavs (@hivath the seeendeentheltthiedgadiaadr el

(20) and the third end of the |ater connecting mandrel
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enbodi ment of the present invention, the installation

as%gfﬁibﬁ?ent (40) is an excavator with a vibrator having a
Wel g

In an preferred embodiment of the present invention, the step of
mounting an end of a wick drain through a leading mandrel and one connecting
mandrels further includes mounting the end of the wick drain through other
connecting mandrels and sleeves, wherein the sleeves are respectively mounted
between the leading mandrel and the connecting mandrel and each two of
adjacent connecting mandrels; and the step of connecting the fourth end of the
later connecting mandrel (10) to the third end of the former connecting mandrel
(20)to form the mandrel assembly includes: respectively engaging the two ends
of the sleeve with the fourth end of former connecting mandrel (20) and the
third end of the later connecting mandrel (20) to form the mandrel assembly.

In another preferred embodiment of the present invention, the

installation equipment (40) is an excavator with a vibrator having a weight



9 ranging from18 to 30 tons. Wth reference to Figs.
1, 7 and 8, an apparatus for installing prefabricated
vertical drain in accordance with the present invention
conprises a |leading mandrel, (10), at |east one
connecting mandrel (20) and an installation equipnent
(40). The |l eading mandrel (10) is tubular and has a

rdrghee (bl 18 @0 B0pofmuth (12) and a first nounting
portion (13). The tube (11) may be 5 to 10 neters in

out or 4T ERRReRY) HLE 1T ing R, R GRARALRIB: bnbline ™ o

oyt er threaded section (112) is, fonned on .the outer .
Pl yetal diae iy 3q@preqceridh SepicaeHHRY O ConpEses
tip mouth (12) is tubular, connects to and conmmuni cates
adding hendfél($0), anteast ondreonneoting higndmeld 263 andian installation

attaching end, an intruding end (121). The attaching

ts to the first end of the tube (11). The
FPrEarTey

end (121) may be rectangul ar in cross

section. . A.caliber, of the intrudi en 1 [

sral | B teRgE a1 008 uabind B patsdlod fip moun (12)
further reference to Figs. 7 and 8, the first nounting
apba firgrmouding pertimuiBed to the second end (111) of the
tube (11) and has a shaft (131), nultiple legs (132)

and argafibe’33) mallte 50210 neléd)in@ethandGat @ 6t end, a

centineters in |length, protrudes out the second end
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second end (111) of the tube (11). The other of the two
owgrthreadadoigstien (1 k)i ipdormeghan %hqqutelrﬁ@fm@ﬁihé Gbacld) at
(1311) is fornmed around the one of the two ends and is
thedepdtledd(11d¢i ng hold by a installation equi pnent

(40), such as a crane

The tip mouth (12) is tubular, connects to and communicates with the
first end of the tube (11) and has an attaching end, an intruding end (121). The
attaching end connects to the first end of the tube (11). The intruding end (121)
may be rectangular in cross section. A caliber of the intruding end (121) is
smaller than a caliber of the attaching end.

With further reference to Figs. 7 and 8, the first mounting portion (13)
is mounted to the second end (111) of the tube (11) and has a shaft (131),
multiple legs (132) and a gap (133). The shaft (131) may be 40 to 50
centimeters in length, protrudes out the second end (111) of the tube (11) and
has two ends and a rough surface (1311). One of the two ends protrudes out the
second end (111) of the tube (11). The other of the two ends is mounted in the

tube (11). The rough surface (1311) is formed around the one of the two ends

and is adapted for being hold by a installation equipment (40), such as a crane



10 (or excavator) with driving gear such as a roller
chain, cable activated by rotatory wi nches and |inear
hydraulic rams, and a vibrator. The legs (132) are
nmount ed between and connect phe shaft (131) and the
tube (11). As shown in Fig. 11, the gap (133) may be
arch in cross section and is defined between the tube

(drlekcavatbe) whafdrividg %éarasfmdhtaba rofigs ci{aiB 20abl®aaivaowd by
wick drain (50) with a wdth of 10 centineters
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(21) is adapted to be nounted around the second end
Fl{gl 11) thegfapt UB8) frial) beodreh lie ctasadectipmamtlisedef{nbd)beawderh e
a nmounting end (211), an attaching end (212), an inner

il %ﬂé%haf??lgg"):aﬁﬁitﬁé 1d1(§38eQ) aﬁgdéii %%ck?d%}n (5B with a

I nterior reve readed sect’l on ), two Ssi

surf s and at | east.on opti onal groove (216). The
“ﬁ%%égﬁﬁﬁﬁngﬁﬁg@ﬁfﬁ?u?gp%) 8¥%%e to the mounting end

(211). The inner wall (213) extends fromthe nountin )

end (With) further hefereance 4¢ Figsg 9emd 102 11 cenmecting innarsirel (%0) is

hol e penetrating the sleeve (21). The interior

tubilfadahas aclléar (0234 tubs (Iz%)"é %@c@ﬁu hftRintinp §ortied (23 h) and

(213) at the nounting end and engages with the
uter threaded~secti (112) of the | eading mandrel
at(()lf?)g) .On?lﬁ)@%ﬁoﬂ?gpf%?gﬁ%{}er se threaded section is forned
on the inner wall (213) at the attachi ng end (212).
The thkee sleere clinfinadapted &0 hemauatedmgupd thesecpndrand (111)
nmounting end (211) and attaching end (212) and opposite

of mbedth) efitheneadihg maideel@ 0} 2d®had & nesumtiingrenan@ 11 pramed
in the correspondi ng side surface. The tube (22) has an

o FRLRBCERS, b BB P FRRAE) o g
in?er}gorargvgrgg %}greaded section (215), two side surfaces and at least one
optional groove (216). The attaching end (212) is opposite to the mounting end
(211). The inner wall (213) extends from the mounting end (211) to the
attaching end (212) and defines a hole penetrating the sleeve (21). The interior
threaded section (214) is formed on the inner wall (213) at the mounting end
(211) and engages with the outer threaded section (112) of the leading mandrel
(10). The interior reverse threaded section is formed on the inner wall (213) at
the attaching end (212). The two side surfaces are annular and formed at the
mounting end (211) and attaching end (212) and opposite to each other. The
groove (216) is annular and formed in the corresponding side surface.

The tube (22) has an attaching end (221), a connecting end (222), an

outer surface (223), an outer reverse threaded section (224), and an outer




Il threaded section (225). The attaching end (221) is
attached to the attaching end (212) of the sleeve

(21). The connecting end (222) is opposite to the
attaching end (221). The ouyter surface (223) extends
fromthe attaching end (221) to the connecting end
(222). The outer reverse threaded section (224) is
tfresadeikeatioh 225 o Therattavkihgead((22 B) isaittathed at thecitiachingrehd
(221) and engages with the interior reverse threaded

b e N S S
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connecting mandrel (20). The second nounting portion
c¢@Bxtihgend (DAY, (The281tgr, remeist ithdeedédsctipp3294) snidrmedap the
(233). The shaft (231) protrudes out the connecting end

olif Qrfide (;2'32;?1 )aﬁ HRGattaéBin 23) bM0 eRBsbesAMEh thd RUSHbr

surtace ( One of the two ends protrudes out the

SRR SR T SR B o gy Sl
surface (2311) is formed around the one of the two
(23 és Emthedsoradigpauder fusfacedP2Ad) oidhe tele €20 at Haa epnngctiog

equi pnent. The legs (232) are nounted between and

61%(2(3%2)@9 tanti RegaeS With 23hpunidmdetd € 11y e th2keve (B )@dRNnother

may be arch in cross section and is defined
t (22), the shaft (231) and the |egs
C¥ﬁ§%ﬁgg{ﬁ$ﬁ%&ggggnd mounting portion (23) to allow the
wi ck drain (50) rmounting, through. The ring (24) .is
mount Be monﬁénww&w%@nr(af%bﬁm shafbt2dan ledegsd?d?2)
(21) of the connecting mandrel (20) and the | eading

amtbadae(233)0T he 3halft (23 mbaades ¢itlthe ebnhdwinponmie@2Rhgf the
mandrel (20) and anot her connecting mandrel (20) to

e : . " | :
B2 0t e TSRS o bl g
pr%(t)rluldeg outt %ncto?lgllegt ngf QIIGd %2923? Io?%henﬁl%%r(%). %%) other of the two

ends is mounted in the tube (22). The rough surface (2311) is formed around

the one of the two ends and is adapted for being hold by the installation
equipment. The legs (232) are mounted between and connect the shaft (231)
and the tube (22). The gap (233) may be arch in cross section and is defined
between the tube (22), the shaft (231) and the legs (132) of the second
mounting portion (23) to allow the wick drain (50) mounting through.

The O-ring (24) is mounted in the corresponding groove between the
sleeve (21) of the connecting mandrel (20) and the leading mandrel (10), and
the sleeve (21) of the connecting mandrel (20) and another connecting mandrel
(20) to air-tightly seal conjunctions between the leading mandrel (10) and

connecting mandrel (20). It prevents soil from entering the leading mandrel (10)



12 and the connecting mandrel (20) while the | eading
mandrel (10) and the connecting mandrel (20) are
inserting into soil. The installation equi pment (40) is
adapted for driving the | ead,ng mandrel (10) or the
connecting mandrel (20) into or out of soil and

sel ectively attaches to and holds the first nounting
ap@tHd @hnedBg afarddpel (R6RAINMIG thatsidelg mhAdrel 910} &1el Second
nmounting portion (23) of the connecting mandrel (20).

i i ' - (40).; may consist of a crane
c%%fecg)bg%%{dgggﬂz&?taﬁ@girs?@‘ﬁi%m{ogg%}. such as a roller
chai n, cabl e activated by rotator i.nches, and |inhear
hydr atiR¢ énstalLon Gy IRINBRGAY) 1S wpld Jor Hapg e Ieading
hol di ng the shaft (131) of the first nounting portion
nmahdjel (( h@) drethdicognewtingy mand)2@ndtd beosthaff doil( @Rilyeladtively
the second nounting portion (23) of the connecting

aftRdS 8 ahd ‘ﬁblds\c’ﬁlg rf‘grg"%’ %lg;]ﬁtén% ﬁ@ﬁi&gglg??)ggﬁ% }éa%lg%x% ﬁféﬁdf% €10)

connecting man I an be i1n racte

by the ipstall.ation.equi 30 sho ' igs. |
of hegecnt Mt d I RiRF SUPIdhe FatssrneyTgadtgh o). Pe
advant ages of the present invention have been set
instatkakion equipenémin(dgpimay wasist PHa come (pogeedvatonhivith driving
details of the structure and features of the

géd?\s80h b9 R roll&ecihis CdaBfdi@ivased by HSthfor iWiBcIY, ¥nd linear
Changes may be nade in the details, especially in

t1er f a | ze.. ;and rangengnt of
g e BRI S R PIERARTT MR sBR (T3 of the
extent _indicated by the broad general neaning of the
firssratinedaran (o Bepertegmendarini0ned Bxpedsdd]) obthe
CLAIMS): 1. A nethod for installing prefabricated
secend int@intiigaddition PPy oRthe Q:bnnmll-ﬁ(? ﬂnlagdr&m (20 wiierébynihek
ndre

drain (50) through a | eading nma (10)
leading mandrel (10) and the connecting mandrels (20) can be inserted or
extracted by the installation equipment (30) as shown in Figs. 1 to 6.

Even though numerous characteristics and advantages of the present
invention have been set forth in the foregoing description, together with details
of the structure and features of the invention, the disclosure is illustrative only.
Changes may be made in the details, especially in matters of shape, size, and
arrangement of parts within the principles of the invention to the full extent

indicated by the broad general meaning of the terms in which the appended

claims are expressed.



and one connecting mandrel (20), wherein the |eading
mandrel (10) has an first end and a second end, and
the connecting mandrel (20) has a third end and a
fourth end, the end of the wick drain (50) protruding
out the first end of the |eading nandrel (10);
securely attaching the end of the wick drain (50) to an
ansim(Spl ate (60) covering the first end of the

| eadi ng mandrel (10) to prevent soil fromentering the

| eadi 100, 7134 ' y e .

| cadi b BRAS for ot BB g Ferlich P Roftorlsife
(10) EBO0GNE SBIN orvieds g (208 Tl dsetar eeutrel (10)
connecting mandrel (20) to the second end of the

ahe ané ngnmavtisipahaiide) (200, Whereim thealeddialg masdneb( ) has an first
inserting the mandrel assenbly into soil; sequentially

e@%gﬁ?ﬁtgk{:@@&%,%ﬂﬁit [ c?ﬂ?élcr(t)i)n%hﬁaﬂ‘(ﬁ@f‘%) i38 aTRRAAH ahd®)

adi ng mandre of the mandrel assenbly to

rourTcnsh A k] s drab o) G Rp BT dBOH SR

of the wick drain (50) to | eave the |ower portion of
leadmgninekdngt 614); (50) in soil, whereby a prefabricated
vertical drainis installed. 2. The nethod for

i nst addchifdy @ﬁsélﬁhgitﬁ@bﬁ@ of gHid Witk drdir2{30) @b afilaatharlplate (60)
wherein 14 the step of nounting an end of a wick drain

et erfrofAERBTRE Rt LB PRE FERGRE A Btne
drain (50) through the |eading mandrel (10) and

thelFadipt angnshikidng

inserting the first end of the leading mandrel (10) substantially
vertically into soil to leave the second end of the leading mandrel (10) above
soil;

connecting the third end of the connecting mandrel (20) to the second
end of the leading mandrel (10) to form a mandrel assembly;

inserting the mandrel assembly into soil;

sequentially extracting and taking apart the connecting mandrel (20)
and the leading mandrel (10) of the mandrel assembly to leave the anchor plate
(60) and a lower portion of the wick drain (50) in soil; and

cutting an upper portion of the wick drain (50) to leave the lower
portion of the wick drain (50) in soil, whereby a prefabricated vertical drain is
installed.

2. The method for installing prefabricated vertical drain of claim 1,

wherein



mandrel (20); the step of inserting the mandrel

assenbly into soil includes: inserting the mandre
assenbly into soil to | eave the fourth end of a forner
connecting mandrel (20) abg e soil; and connecting a
| at er connecting mandr el ¥ adj acent to the forner

connecting mandrel (20) to the fourth end of the forner

conneglisidh HRAMuBLIng %ﬁ)enHQ)f a IR drif (sBndieughasendihy .

3. The nethod for installing prefabricated verti cal

s PonEnd oo Tt d0207 R e e o

statically pushing the first end of the |eading mandrel

therwicki drais (s%u) rthrough 4he lagding mandish (@m%a%thlﬂ gynnegting
The nethod for installing prefabricated vertical drain

nRinded1d@);2, wherein the inserting of the first end of
the | eading mandrel (10) includes vibrating or

stati &lﬁt géi) Bf'ﬁllgéxgﬁ‘l tiE Ilfldl{(ﬁ%l ?Qnﬁfy s sé)l?ﬂgdlﬂ(?@egm%ﬁg

(10) SOl I 'on “equi pment
The net hod for |nstaII|ng refabricate ? vertical .drain
e e

thefmandzgl assemblyings aqihtorlpayeiths Brrthisgd of 2 {q@crgpppesiing mandrel
assenbly into soil includes: vibrating or statically

(A0 abdvegoilhend euntdiingridatef cérnectirpemanireld20) aijaceanirtké former
(20) in the nmandrel assenbly into soil by an

C(!)Iﬂl% t a8 @ |oRE Rurd AU of ﬁle%ﬁné?%ﬁﬁ’&tlﬁg I%namdlrel (20) to
PHS

I'ng prefabricated vertical drain of claiml
vvherel n th step. of nounting an end of a w ck drai n
BigyPesgm ]é(adl ng 15 nmandrel (10) and one

connectl ng mandr el ﬁoﬁl i ncludes: nounting the end of

t he vb.ckhamathod 0)nstallingghrefabsicated evert2aal dseindehaithd,

| eadi ng mandrel (10) and the connecting nmandrel (20);
whBFbin the inserting of the first end of the leading mandrel (10) includes
vibrating or statically pushing the first end of the leading mandrel (10) into soil
by an installation equipment (40).

4. The method for installing prefabricated vertical drain of claim 2,
wherein the inserting of the first end of the leading mandrel (10) includes
vibrating or statically pushing the first end of the leading mandrel (10) into soil
by an installation equipment (40).

5. The method for installing prefabricated vertical drain of claim 1,
wherein the inserting of the mandrel assembly into soil includes: vibrating or
statically pushing the fourth end of the one connecting mandrel (20) in the
mandrel assembly into soil by an installation equipment (40).

6.The method for installing prefabricated vertical drain of claim 1,

wherein

the step of mounting an end of a wick drain (50) through a leading



the step of connecting the third end of the connecting
mandrel (20) to the second end of the | eading nmandre
(10) to forma mandrel assenbly includes: respectively
engagi ng two ends of the sleeve (21) with the second
end of the |eading mandrel (10) and third end of the
connecting mandrel (20) to formthe mandrel assenbly.

mandf ( @@P@f@bﬁ@céﬂfechﬁ?ﬁﬂéﬂdrﬂﬂ%b afctbddse atmtingrthe ead of
drai n, conprising eading mandrel (10) having a

the“xQFck(ér%?nf @g fiOyeh o A didefe (Q'P 2R AL i’ea‘aﬂ{’%ﬁéﬂ}% (18and

out er an out'er sect

formed on the outer surface of the tube (11) at the
theeromngctapgmendng!-(26);@08 nouth (12) being tubul ar,
connecting to and communicating wth the first end of
t he tthbatdpldf camacting thregthaml atd eftthe wgneedingomardtel (20)tto
t he first end of the tube (11); and an intruding end

telRldn A gﬁé A0 109 J @3 G RdndrBLaseRble the

secon nd haV|ng a gap
. (133) defined betvveen he t ybe and
e PR RO RN EaEage P8O SIS A HAIeR2dy it sedond end
nmounti ng through; and at | east one connecting mandrel
of 18)ledting mtgﬁmlrsll @6y end #iyd endpf S camniseting orndecld2Bhind
the second end (111) of
form the mandrel assembly.
7. An apparatus for installing prefabricated vertical drain, comprising:
a leading mandrel (10) having
a tube (11) having
a first end;
a second end (111);
an outer surface ; and
an outer threaded section (112) formed on the outer surface of
the tube (11) at the second end (111);
a tip mouth (12) being tubular, connecting to and communicating

with the first end of the tube (11) and having

an attaching end connecting to the first end of the tube (11);

and
an intruding end (121); and
a first mounting portion (13) mounted to the second end (111) of
the tube (11) and having

a gap (133) defined between the tube (11) and the first



the tube (11) of the | eading mandrel (10) and having a
mounting end (211); an attaching end (212) opposite to
the nounting end (211); and an inner wall (213)
extending fromthe nounting, gnd (211) to the attaching
end (212); an interior threaded section (214) formed on
the inner wall (213) at the nounting end (211) and
nen@agorilbi (13)e adleies wibk dedad58embunting rd)highpdnd he

| eadi ng nandrel (10); an interior reverse threaded

2t ackiSs o J@%%%?‘%%Z&&h F%‘é%@qi%f{?hav.‘ﬁésénat e

attachi ng_ end ed to the att hed 2

of the 1%%%(55 ?cglapt &R @t gioing 3595¢ Bk @ T o
the attaching end (221); an outer surface (223)

thextubadl Noofithe headmeg rrranmdefdt(ilﬂpar&hha\(iﬁgZ) to the
attaching end (221); an outer reverse threaded section

(224) fornﬁﬂqd%ﬁnh%%nﬁ%@ surface (223) of the tube
(22) at the attaching en (221) and engaging wth the

t th { f..th
(215 and SRS R LLiRETRRRT hTeRhaghing b £ T
outer surface (223) of the tube (22) at the connecting

end (222);aninnesvwadld@id) asigndingdremrth sroymae dnh(2dd) to
gap (233) defined between the tube (22) and the second

thﬁ;&ﬂﬁbhﬂ]@ em@lf(QllQE (23) to allow the wick drain (50)
unting throug

an interior threaded section (214) formed on the inner wall (213)
at the mounting end (211) and engaging with the outer threaded section (112)
of the leading mandrel (10);

an interior reverse threaded section (215) formed on the inner
wall (213) at the attaching end (212); and

a tube (22) having

an attaching end (221) attached to the attached end (212) of the
sleeve (21);

a connecting end (222) opposite to the attaching end (221);

an outer surface (223) extending from the connecting end (222)
to the attaching end (221);

an outer reverse threaded section (224) formed on the outer
surface (223) of the tube (22) at the attaching end (221) and engaging with the
interior reverse threaded section (215) of the sleeve (21); and

an outer threaded section (225) formed on the outer surface (223)

of the tube (22) at the connecting end (222);



8. The apparatus for installing prefabricated vertica
drain of claim?7, further conprising: an installation
equi pnent (40) adapted for driving the | eading mandre
(10) or the connecting mandregl (20) into or out of soi
and selectively attaching to the first nounting
portion (13) of the |eading mandrel (10) or the second
nmount i NG Redhd aounRid) irtibh€2)amvéed i ng mandrel (20).

9. The apparatus for installing prefabricated vertica
drain of cJai [ j I j [ pn
(13) ‘has o0 SEIPY SHHeR dory b Il Bbe CRARHRREE
(111) of the tube (11) and. havjng two ends;. and. a
MRS POFtigR: é?iﬂltsfilm BRIk B G OO A B EiBI TR endis
of the shaft (13 1); and nmultiple legs (132) nounted
bet we@rTlenabavatus cor ingtdllieg predhbriaidd yertmabidtaie of alagm 7,
(11) of the leading nandrel (10). 10. The apparatus for
ﬁhﬂ&&%bhhﬂ&hﬁ%efabriCated vertical drain of claim?7,

el n‘the

wher econd nmounting portion (23) has a shaft

(23 1 r di ng out t onnect i.ng, end 2 of the
{ube o BitHoniduihaidaoh SO FartDhs B Fanis fhfare
two ends; and a rough surface (2311) formed around one
(18 artilee comnasting:mattel@0) nmiotarpiug off sgd apd sglectvelytasching
bet ween and connecting the shaft (23) and the tube (22)
tPthetiSt ONNRAS ?aﬁicma(u@) QIf the @adinklmarddel apPasraheseddid

installing prefabricated vertical drain of claim7,
mounting portion (23) of the connecting mandrel (20).
9. The apparatus for installing prefabricated vertical drain of claim 7,

wherein the first mounting portion (13) has

a shaft (131) protruding out the second end (111) of the tube (11) and

having

two ends; and

a rough surface (1311) formed around one of the two ends of the
shaft (131); and

multiple legs (132) mounted between and connecting the shaft (131)
and the tube (11) of the leading mandrel (10).
10. The apparatus for installing prefabricated vertical drain of claim 7,
wherein the second mounting portion (23) has
a shaft (231) protruding out the connecting end (222) of the tube (22)
of the connecting mandrel (20) and having
two ends; and

a rough surface (2311) formed around one of the two ends; and



wherein the intruding end (121) of the tip nouth (12)
of the |eading mandrel (10) is rectangular in cross
section; and a caliber of the intruding end (121) of
the tip nouth (12) is small % than a caliber of the
attaching end of the tip nouth (12). 12. The apparatus
for installing prefabricated vertical drain of claim7,

wher eﬂnﬂltiﬂl@ 1&dsqe82) tdlhtddbdthieen hag conpe@indeths Yhh¢e3) and
bei ng annul ar, respectively forned at the nounting end
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surface; and at Ieast one. Orin d. in_the
cor r eSpdihsianpagtenier lpgtﬂéan&wefagqrwaiq Yﬁrtlg;a s(gam of claim 7,

conj unctions between the | eading mandrel (10) and
wherene did ingrudivanetic®( 113 @Y the tip mouth (12) of the leading mandrel

(10) is rectangular in cross section; and a caliber of the intruding end (121) of
the tip mouth (12) is smaller than a caliber of the attaching end of the tip mouth
(12).

12. The apparatus for installing prefabricated vertical drain of claim 7,
wherein the sleeve (21) further has

two side surfaces being annular, respectively formed at the mounting
end (211) and attaching end (212); and

at least one groove (216) being annular and formed in a corresponding
side surface; and

at least one O-rings (24) mounted in the corresponding groove (216) to
air-tightly seal conjunctions between the leading mandrel (10) and connecting

mandrel (20).



