1 METHOD AND APPARATUS FOR SI NKI NG BAGGED SO L BACKGROUND OF THE | NVENTI ON
5 1. Field of the Invention The present invention relates to a nethod and an
apparatus for sinking a bagged soil when an enmbanknent is constructed at a
wat er-bottom of a dam a |lake or the like and a sea-bottom 10 2. PriorArt
In a prior art, in order to construct a spbmari ne enbanknment at a

wat er-bottom of a dam a lake or the like and a sea-bottom as shown in
Fig. 18, a bag 48 filled with soil or the like, that is, a bagged soil 49
is cast to pile up OMETH@D ANDAPPARATUS FOR SINKING BAGGEIPSON. cast to the
wat er-bottom 50 froma vicinity of a water surface 51. Further, as other

nmet hod for sinking a 15 bagged soil, there is known the invention discl osed
i n W8803583. However, the bBACKGROUND OFTME INVENTIONVat er - bottom from t he
wat er surface vicinity and therefore, the bagged soil cannot accurately be
cast to a portion to be sunk therewith. Further, when cast fromthe water
surfacegyi i ni ty1 F,@wgﬁ'gﬁémqerﬁigmn to the bottom an unreasonable force is
applied to the b g and there 1s a concern of breaking the bag. 20 SUMVARY OF
THE | NVENTI ON Théhe miesaiti peniinisrelsies fo adaaligsl anshasvanparaiysdar gkingha bagged soit
above- des CURALPEABLRMEANY, Idhohbiod®th £ WEREROIHPLFAlIcD PRRY LAhei@TEhof and
an appar at us sin a ba sol |~ capa being cast accurately

a portion tseabefimunk W|thout appl yi ng an excessive force to a bag. 25 In
order to resolve the above-described problem a nethod for sinking a bagged
soil of the invention is conprised of steps of containing a sinking bucket
gui ded 1@ t h gui d@_ Pgg#rit o nove up and down at an opening fornmed in a

pont oon and penetrated to a water surface, sinking into water a b carried
on the sinking btk &hdn @fﬁ@ﬂ’ﬂ?H@S&Wa@ﬁ@ﬂ%ﬂ?ﬁﬁ@aﬁwmﬂﬁa@wetﬁ@b%wﬁggaﬂf ace,

si nki ng t hey st itngikb Hﬁ&‘ﬁ%ee%éti&nb@é S5bvitth #@du 8bypidus ﬂaa dfn 5895 thetnla@ rm?a@fst er,
opening a bottomplate 30 of the sinking cket “and S@FI ng t The

bag may hawebaggpd gpibdd isycast tosaﬂemnfqn ? wayerp@ttorrs 5@ndherhegged soil 49 larvmtde ey
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therefore, the bagged soil cannot accurately be cast to a portion to be sunk therewith. Further,
when cast from the water surface vicinity, in getting down to the bottom, an unreasonable force is
applied to the bag and there is a concem of breaking the bag.

20
SUMMARY OF THE INVENTION
The invention has been accomplished in view of the above-described problem and it is
an object thereof to provide a method and an apparatus for sinking a bagged soil capable of
being cast accurately fo a portion to be sunk without applying an excessive force to a bag.
25 In order to resolve the above-described probl'em, a method for sinking a bagged soil of

the invention is comprised of steps of. containing a sinking bucket guided with guide legs o move
up and down at an opening formed in a ponfoon and penetrated to a water surface, sinking into
water a bag caried on the sinking bucket and filing the bag with soil under the water surface,
sinking the sinking bucket with being guided by the guide legs, thereafter, opening a bottom plate
30 ofthe sinking bucket and dropping the bag.

The bag may have a plurality of soil filling ports and the soil is uniformly filled into the bag
from the filling ports.

The sinking bucket is moved up or down by reeling out or winding back a lifting wire from

a liting winch connected to the sinking bucket and an opening/closing wire from an



opened/ cl osed by reeling out or wi nding back the opening/dosing wire from

t he openi ng/dosing w nch. Further, the bottom plate nay be opened by
reeling out the opening/closing wire from 5 the opening/closing winch after
sinking the sinking bucket into water to stop at a predetermined depth by
reeling out the lifting wire and the opening/closing wire, or the bottom
plate is opened by pulling up the si nki &g bucket by wi ndi ng back only the
lifting wire. Furthernore, the bottom plate nay be opened by sinking the

si nki ng bugfRinglcdtisPig WaHcA lconrdittet &Stk BBttt blafe Rethk si vshkuhg;gudwefaemdaﬁwbdﬂbm plate is

openi ng/ cl osi ng wire until getti n&mdown to a water-bottom 10 thereafter,
pul | i ng uporared/sipsae %eelm@lt onyingig bk ghereraringieioging Mise o the gregingilosing
Further, a,pgthod for sinking a bagged soil of the invention is conprised of
steps of containing a hanging frane nenber guided with guide | egs to nove
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havi ng an openi ng penetrated to a watef surface, a sinking bucket contained
in the opepgsngntihing bagasy pagdAn tochyateabaiom, hereatten elassing gh%bag,s fran d)segiaand

cl ose, gui e down,
wher ei ngt e s!sngk}&r?ébgg %ﬁa@?ép@%&lﬁé@%xlgmﬁﬁoﬁg I%?mgtg:&ﬁg%m&oﬁn rrégﬁqﬂgthgp ting
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extracting and retracting the cylinder rod. The pontoon nay be constituted
by i nt egr Z°Ngiped Kghg opening and having at least a bottom plate being able to open and close, guide

legs that guides for the sinking bucket to move up and down, wherein the sinking bucket is
connected with a liting wire from a lifting winch provided on the pontoon, and also the bottom
plate of the sinking bucket is connected with an opening/closing wire from an opening/closing

25 winch. The pontoon may be constituted by integrating two pontoons in double barrels to be able
1o form the opening. | ‘ _

An another apparatus may be used for the method, which .is comprised of a pontoon
having an opening penetrated {o a water surface, a sinking bucket contained in the opening and
having at least a bottom plate being able o open and close, guide legs that guides for the sinking

30 bucket to move up and down, wherein the sinking bucket is connected with a liting wire from a
liting winch prbvided on the pontoon, and also the bottom plate of the sinking bucket is connected |
with an opening/closing wire from an opening/closing winch by way of a front end of a cylinder rod
of a hydraulic cylinder installed at the sinking bucket, and the bottom p!ate'is opened/closed by
extracting and refracting the cylinder rod. The pontoon may be constituted by integrating two




pontoons in double barrels to be able to formthe opening. Further, an

anot her apparatus may be used for the nethod, which is conprised of a

. pont oon havi ng an openi ng penetrated to a water surface, a hanging frane
menber contained in the opening, guide |egs that guides for the hanging
frame nenber to nove up and down, 5 wherein the hanging franme nenber is
connected with a lifting wire froma |lifBGing winch provided on the pontoon,
and a plurality of grab pieces are installed at the hanging frane nenber. A

plurality ﬁént&&}%ﬁrgaﬁmlema%g%@%é%mmﬂeﬁﬁ into one to constitute a

uni t. Further, pontoon nmay be constituted by integrating two pontoons
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wat er surface, and theref,ore, a load to the sinking bucket can be reduced
due to act Pllitfof g gekcRieses e be Symmaizad INto eRe kg consitiie 2 amib  Ferthereliaced.
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the structure. Further,. _the sinkjng bucket is. lifted. and t ottompl ate
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. o . ey ' . er
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openi ng the bottom plate by pulTing y W ndi ng
only the | $ifkingtycketican béradutast Jueldy action kf bugyarey ththe Haggnd iftingequipmbetrcanbe h
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the lifting equipnent can be made to be conci se and |ight-wei ghted.
averaged and an excessively uneven load is not applied thereto in view of the structure.  Further,
the sinking bucket is lifted and the bottom plate is opened/closed by the lifting winch and the
opening/closing winch, and therefore, the lifing apparatus becomes concise in view of a
mechanism thereof. .
25 The height of dropping the bag can further be reducad by sinking the sinking bucket into
water by reeling out the lifting wire and the opening/closing wire until getting down to the
watér—bottom, thereafter, opening the bottom plate by pulling up the sinking bucket by winding
back only the lifting wire. Further, by sinking the hanging frame member with being guided by
the guide legs until the bag is got dowr to the water-bottom, thereafter, releasing the bags from
30 the grab pieces, it is not necessary to drop the bag, the danger of destructing the bag is
eliminated at all and also the sinking position becomes accurate.
Furthermore, by installing a plurality of grab pieces on a lower side of the hanging frame
member moved up and down with being guided by the guide leg, the lifting equipment can be

made fo be concise and light-weighted.



4 BRI EF DESCRI PTION OF THE DRAWNGS Fig.1 is. a plan view show ng a sinking
apparatus according to a first enbodinent of the invention; 5 Fig.2 is a
per spective view showi ng an essential portion of the sinking apparatus;
Figs.3A and 3B are a plane view and a vertical sectional view show ng a

si nki ng bucket of the sinking apparatus, respectively; Fig.4 is a side view
showi ng the sinking apparatus in a statedof sinking the sinking bucket; 10
Fig.5is a front view showi ng the sinking apparatus in the state of sinking
the sinking bucket; Fig.6 illustrates a nmethod how to drop a bag using the
si nking bucket; Fig. 7 illustrates another nethod how to drop a bag using

t he sinking bucket; Figs. BR'EH@@@PEIW%WE\DW% ng a close state of
a sinking bucket Ggepdi ment
and a front view F@h(’)ss\na @'éng?ﬁ‘w’%'ﬁg‘;ﬁﬁ ?%h@%@é&?&& et%tgiﬁ\esé &@ﬁgs 9A and
OB are a f meertion;i ew ShOWI ng a cI ose state of a si nk| ng bucket of a sinking
appar at us accor a odi ment_a 0 an open
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to a fourth enmboyg®ménd IarkisppldricAvidveardl Plenialscetivrahdew sigvand@sigkimpbiicketne
menber of the sinking appara and Figs. 1113, 11 C and 11 D are a plan
view, a si 8ngpighip alﬁ% Eﬁcg‘f?icl anmp of the hanging frame nenber,
respectively, arglya i$hdGie/ W shBAMh es amﬁﬁg’:lb@pa@étué ez SR oft Siniy melmmgd
froma grab strip; Fig.12 illustrates a nethod how to drop a bag using the
hangi ng frburketrenber; 25 Fig. 13 illustrates another nethod how to drop a
bag usimg the h F i ; AQ. A
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enbodi nent bucketl Fi gs. 14B and 14C are a plan view and a side view showng a
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showi ng a si nki IRl AppaERkBRcBEC Rt IgVE O dﬁbp&lbaghlsﬁgﬂ@(ﬁnkhgibmkeﬁ g.17Ais a
front view ShOWFE']é]s the sink
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respectively;

Figs.9A and 9B are a front view showing a close state of a sinking bucket of a sinking
apparatus according o a third embodiment and a ffont view showing an open state thereof,
Fig.10 is a front view showing a sinking apparatus according to a fourth embodiment;

20 Fig.11Ais a plan view showing a hanging frame member of the sinking apparatus, and
Figs.11B, 11C and 11D are a plan view, a side view showing a grab clamp of the hanging frame
member, respectively, and a side vfew showing a state of the grab clamp released from a grab
strip;

_ Fig.12 illustrates a method how to drop a bag using the hanging frame member;
25 Fig.13 illustrates another method how to drop a bag using the hanging frame member;
Fig.14A is a plan view showing a hanging frame member of a sihking apparatﬁs
according to a fith embodiment, and Figs.14B and 14C are a plan view and a side view showing
a grab clamp of the hanging frame member, '
Fig.15 is a side view showing a submarine embankment constructed at a sea-bottom:;
30 Fig.16 is a plan view showing a sinking apparatus according to a sixth embodiment;
Fig.17A is a front view showing the sinking apparatus, and Fig.17B is a sectional view
showing a state of using a sinking bucket in the sinking apparatus; and

Fig.18 is a sectional view showing a sinking method in prior art.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS A detail ed

expl anation wll be given of enbodi mrents of a nethod and an apparat us
for sinking a bagged soil of the invention referring to the
acconpanyi ng drawings as follows. First, 5 an apparatus for sinking
a bagged soil (hereinafter, referred to as sinking apparatus) wll be
expl ai ned, next, a nethod for sinking a bggged soil (hereinafter,
referred to as sinking nmethod) wusing the sinking apparatus wll be

expl ai ned. Sane co jtuent ele ts as _those of respective
enbodi neni s wi 11 b DA EP REPGIPIION B T PREPSRRETEHBOMVENTS on y
constituent elenents wll be explained by assigning different
nuneral s thereto. 10 Fig.1 throu Fi.g. 7_show a sinkin aratus 1
according to a fi &‘?ﬁ%‘%@&%’%ﬁgﬂﬂ \@Pbe[qg N of fYRITSE, of ?H@%@Pﬂ%ﬂﬁﬁawams for
ﬁ;JpaL atus 1 issﬁkiwggégeon]gdfﬂﬁirm@moa%ferangtbfrre fﬁéﬁkﬁﬁggﬁa @BHgs SkXolowSS First,
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center porti egplefed! it apriticcsr anagcé [RgGeddell (HebrdMandsSiefeffed fo0ds sinking method)
exanpl e, about.r&ké X 32 cont ai ned at the openl,n%_l portion 3. The .
pont oon 2 i s"¥RySHKNaarRaiatys wilBe BANRed BERCPHTUEN elemenRas hipseg! ipspective
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Further, short sides of the frame member 5 of the sinking bucket 4 are brought into a

state of being hung down by lifting wires 11 of a pair of iifing winches 10" installed on decks

rearward from the support legs 8. One end of the liffing wire 11 is fixed to the support leg 8 by

way of two pulleys 12 at an upper face of the support leg 8 and a pulley 12 at an upper face of the
30  side of the short side of the frame member 5.

On the other hand, also two sheets of the bottom plates 6 installed at the lower face of
the frame member 5 of the sinking bucket 4 are connected with opening/closing wires 14 from
opening/closing winches 13.  Further, one end of the opening/closing wire 14 from an
opening/dlosing winch 13 installed contiguous to the lifting winch 10 is fixed to the support leg 8 by



way of two pulleys 12 at the upper face of the support leg 8 and the pulley
12 of a connecting plate 16 of the opening/closing arm15. Further, the
bottom plates 6 are not limted to two sheets thereof but may be
constituted by one sheet plate. Further, front ends of two opening/closing
arms 15 rotatably installed in the connecting 5 plate 16 are rotatably
installed at front-end portions of the b6ttom plates 6. The opening/cl osing
arnms 15 are disposed on sides of short sides at inside of the frane nenber
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the sipkin \?\%Q@%dé WS, 15 IRRBE i Qi’%ré bﬁéﬂeﬁ%aﬂé&fnﬁéﬂg%ﬂq {iAn A& V\F it g@ﬁng

Furt her; eterm ned "a € openin 0si ng
reel ed out ammoimarélmﬂé@upfmmtha;jpehatsmtg, the luutﬂanﬂpkatest&melobeed)m plate 6 is

e Centor MRyt RIS alePh St RepR Bl PR R
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out, the sinki ng bucket 4 is stopped from being sunk, thereafter, onI t he
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and t herefore, ttom pl at es are rotated cefntering on i nges 17
to open fr@mwnbln@wa@wmﬁw@nmlde@byﬂmﬁagm&ms hand whes ﬂﬁitﬁm wws ¥ gnarthet he
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wires 14 are sto d30f omreeli out et .do fo t ttom
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11 are wound back tg the lifting w nch t he sinking bucket 4 is noved

up, and t‘f‘i@gfﬁﬁeﬁ’ﬂeﬁ@}’m%%Q”F?@pW'%QF@%rtQ@)Q%(%E@Q@o stay in the stopped
state, there is pdyrR9bhediRUivheA tid %Iﬁ%%l’@é W?@nﬂ%@%eﬁin@&l@gﬁi Qr8d Redy@mount

of the opening/closing wires 14 erefore,
stopped from reeling out, the smklng bucket 4 is stopped from being sunk, thereafter, only the

sinking bucket 4 is moved up from the state, there is brought about a state of reeling out a
25 predetermined amount of the opening/closing wires 14, and therefore, the bottom plates 6 are
- rotated centering on the hinges 17 to open from the center portion.

On the other "hand, as shown by Fig.7, the sinking bucket 4 is sunk in water with being
guided by the guide legs 7 by reeling out the lifting wires 11 from the lifting winches 10 and the
opening/closing wires 14 and the lifting wires 11 and the epening/closing wires 14 are stopped

30 from reeling out when get down to the water bottom (the lifing winches 10 and the
opening/closing winches 13 are brought into a stopped state/refer to (A) in Fig.7). Next, when
only the liting wires 11 are wound back to the lifting winches 10, the sinking bucket 4 is moved up,
and the opening/closing winches 13 are made to stay in the stopped state, there is brought about
a state of reeling out a predetermined amount of the opening/closing wires 14, and therefore, the
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7 bottomplates 6 are rotated centering on the hinges 17 to open fromthe
center portion (refer to (B) and (C) in Fig.7). Such an operation of the
lifting winch 10, the opening/closing winch 13 and the ship operating w nch
18 and the |like is carried out by renote operation from an
operating/controlling 5 chanber 19. Additionally, at the .
operating/controlling chanmber 19, an operation of filling soil to a bag
installed at the sinking bucket 4 is also carried out. Further, the sinking
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illustrated, Further, . .Figs. and 8B ,show. a sinki appar at us. 21A _accordi ng
to a seRondharisdPrendtaralial NeRpertashbilcd P, AEOaGALN B fibesBhEY, .
bolt_tO(T pl aggéin&algaﬂatirr?esmidngbmemyak@bamecmm Opgned/cllgsed by hydL aul i]g: ]
cylinders , and other portions are constructed as same as tha t he
si nki ng appar at qu'thf'e'ég@cﬁ'Qhr‘ﬂg"pP@faWﬁé $ inﬁtéﬂeddﬁ%&ﬁﬁ?ﬂhmet%f@%%ng ch‘?t . 8A
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at both end porti-ons on the short sides of the frane nenber - e sinking
bucket 4 Wwregrliioy lopd mstes by @ matariaay, anapparaius rneaauring aepiheha seasballeomdand
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frame nenber 5 and other_.end tions thereof are fixed to.a front end side
(center portion @fr@@) &s.%gnd%tsh%pq aeng qﬂ;a% %ﬁtaﬁ%‘”?mﬁ’ |t%>% S_:e&’"at
front endse@bodifientey tHenthesmtisrm d s thd Bipkiad apsaratas 2 54) tvbotionTpligted 8.of teaihking e
cylinder rods 23 are extracted, the bottom plates 6 are closed and when the

cyl i nder r BuketA 2t epanepicResch Ry hidsaiie CYIRGREi 43n 8nd OhER BOTERRS: B CODTUEPA 8 6
ar e 1 048U elhril/ad it UG bEug PBIido PR fishembiciiaas. 17 Lo open t he

center portions of the bottomplates 6. 'n this way, the bottomplates 6 are

opened and -cl osetb shpwain FigeBArpd 8Rdhe plakingapnarrivs HA gl tva dxdravigg¥lindgs @2 t he
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wires 14 fromthe open 0Sing w nches 13 as descri ove.
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t he opening/closing wres 14 are cau e cylinder rods 23. That is,

, ht by th
one end pBFFPE T QR eng partiny BeBaiaRy iR i Tantiesd sidg &entep Pertien T4R) ohe si de
(center sigghniiaté B8y RAY AR’ pulleys 12 at front ends of the cylinder rods.

Therefore, as shown in Fig.8A, when the cylinder rods 23 are exiracted, the bottom

plates 6 are closed and when the cylinder rods 23 are refracted, center portions of the bottom

25  plate 6 are rotated by their own weights centering on the hinges 17 to open the center portions of

the bottom plates 6. In this way, the bottom plates 6 are opened and closed by extracting and

retracting the cylinder rods 23 of the hydraulic cylinders, and are not opened and closed by the
opening/closing wires 14 from the opening/closing winches 13 as described above.

Further, Figs.9A and 9B show a sinking apparatus 21B according to a third embodiment

30  of the invention, in which one hydraulic cylinder 22 is installed at the center portion on the side of

the short side of the frame member 5 of the sinking bucket 4 (two cylinders in total) directing to a

lower side, and the opening/closing wires 14 are caught by the cylinder rods 23. That is, one

end portion of the opening/closing wire 14 is fixed to a front end side (center side) of the bottom

plate 6 on one side, and other end portion thereof is fixed to a front end portion of the bottom plate



plate 6 on one side, and other end portion thereof is fixed to a front end
portion of the bottomplate 8 6 on other side by way of the pulley 12 at
the front end of the cylinder rod. Therefore, as shown by Fig.9A, when the
cylinder rod 23 is contracted, the bottom plates 6 are closed, and when the
cylinder rod 23 is extracted, the bottomplates 6 are rotated (by its own
wei ght) centering on the hinge 17 to opeB the center portion of the bottom
plates 6, thus 5 open and close of the bottomplates 6 are carried out. by

extract i ng g iHeEsidety Waor Ui 12"5%‘%frb%nd%3the€%h&lé}%d al so the operations

of extracting and contracting the 53/ﬁsglrau Ic cylinder 22 are carried out by
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menber made b t he tom m t he frane nenber 5 of
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own fromthe hanging fra menber 26 by the
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channel - | i klates Bapen therfidnteheepber Bdf ths sinkise bucket 4. ntGiherpottiose arei cogstiuoied 33  of

a grab strip 32 qf t he bag. Althqugh en .t gr ed,  a
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strip 32, st h bhd 8 B Hung Holh GomtHechanging friind gndhtlee 28 By. ihe plupaktyfgiabcal | y
carried out by a renote operation fromthe operating/controlling chanber 19.

Further, aCiAURberto0r dapeediofsegrioipe427 is not linited to the above
descri ﬂ@d but amsaé%rwﬁbxmaﬁe §%b@§[énﬁ%ﬁ2ﬁ"£dhtﬂ1|gsdbvﬁnh§/ ﬁﬁr?h:lo%nﬂﬁl%s'@ At

limted to the grab clanp. Further, 14A t hr ough Fi show a si nki ng

appar at us BecsODENERHY anfd)a total pf Zaple@sm'ag e from@w@nf@ms @ysuﬂawf brasidesgd, t he
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to constit eces o one Si
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b oces of - TH et eekaars e PR e in o bR Rl S AR one

thereor)jo 4hpbages of the grab cI anps 27 are sumrarl zed to one. Such

sumari zing of the plurali é’ grab clanps 27 into one unit 36
Although when th bag 28'is grabbed, an operator manually inserts the pin 31 into the

inserting hole 33 of the grab strip 32, drawing of the pin 31 from the inserting hole 33 is

automatically caried out by a remote operation from the operating/controling chamber 19.

Further, a number of the grab clamps 27 is not limited to the above described but an arbitrarily
25 selected and also the grab piece is not limited to the grab clamp.

Further, Fig.14A through Fig.14C show a sinking apbaratus 35 according to a fith
embodiment.  As shown by the drawings, the sinking apparatus 35 summarizes the plurality of
grab clamps 27 into ones to constitute 3 pieces of units 36 on side of one side, and the other
constituent elements are same as that of the sinking apparatus 25 according o the fourth

30 embodiment. At both ends of 3 pieces of the units 36, 5 pieces of the grab clamps 27 are
summarized to one, and at center portions thereof, 4: pieces of the grab clamps 27 are
summarized to one. Such summarizing of the plurality of grab clamps 27 info one unit 36
facilitates its handling, and therefore, attachment and detachment of the clamp 27 are simplified.
Further, also the number of the units 36 is not limited to the above described but can arbitrarily be



facilitates its handling, and therefore, attachnment and detachnment of the
clanp 27 are sinplified. Further, also the nunber of the units 36 is not
limted to the above described but can arbitrarily be 9 selected and al so
the clanp piece is not Iimted to the grab clanp 27. Further, Fig.16 and

- Fig.17 show a sinking apparatus 38 according to a sixth enbodinent. The
sinking apparatus 38 is constituted by iftegrating two pontoons 2 in double
barrel's to be able to formthe opening portion 3, and other constituent

el enent s aéaemd%ottﬁ@&amép@ée%h@tnﬁﬁtéﬂ%m@@ﬂp@araﬁw 1 accordi ng to the
first enbodi ment. The sinking apparatus 38 is made by connecting -
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of a sinking nmethod using respective sinking ap aratuses descri bed
above. Fi r8ikingalckstdl aiastiprantedwith carablg) of apcapfling ag¢ Hﬁ%@d'ﬁ%%ﬂﬂé twe boia@Ndg to

the fijgt sing the sinking apparatus 1 according to the first
EP&B SFfI
enbodligrentfel I? eéegce to Fig.1 through Fig.7. According thereto, for

exanpl e, as showm thisway, iy Tonnactieg tagroaong 2| the dargd openingi portion agani sply he
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t he sinking bucket 4 and has 3 pieces of soil filling ports 43 at equa
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that is, inaw e y opene ate at I nki ng et 4. Next,
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portion 3 of the pontoon 2 of the sinking apparatus 1, and the water permeable bag 40 made of
geo-textile is installed at the sinking bucket 4. The bag 40 is formed in a cylindrical shapé
capable of being contained in the sinking bucket 4 and has 3 pieces of soil filing ports 43 at equal
25  intervals at an upper face thereof. Nothing is. put thereinto at the time point, and therefore, the -
bag 40 is installed in a state of being extended, that is, in a widely opened state at inside of the
sinking bucket 4.
Next, 3 pieces of the soil filing ports 43 of the bag 40 are connected to pressurizing
pipes 44 of soll. Further, in paralle! with the operations, the pontoon 2 is towed by a tow boat to a
30 portion to sink the bag 40, and the positioning to sink the bag 40 is made by reeling out or winding
back the ship operating wires 20 from the ship operating winches 18. The pontoon 2 can be
positioned by the ship operating wires 20 in this way, and the bag 40 can be sunk to an accurate
position by reducing rolling and pitching of the ship body. A'
Next, soll 45is presguﬁzed from the soil filling ports 43 into the bag 40 by a pressurizing



positioned by the ship operating wires 20 in this way, and the bag 40 can be
sunk to an accurate position by reducing rolling and pitching of the ship
body. Next, soil 45 is pressurized fromthe soil filling ports 43 into the
bag 40 by a pressurizing 10 punp (not illustrated), in order to maintain a
bal ance of the bag 40, the soil 45 is pressurlzed uniformy fromthree

pi eces of the pressurizing pipes 44. Thel®oil 45 is pressurized under the
wat er surface by noving down the sinking bucket 4 to operate buoyancy to the

bag 40. Wigfinp R\ﬁ&(ﬂl@éﬁ%éﬂ) NA Grdti e Rlafti{ a bBRndd &l thd BadigD ebe kil 25 @ gregiufgdout
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out by a predetermned anoun drivi t he opening/cl osi n% wi hches 13 by
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pl ates 6 t and
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4 is not stopped af cat apa tating om plates but
after z(lopqmengg:bbangmnbhmaoucket 4 at a location of a small distance

(peveral . Tene Sent B il St 0o.S5a) BOAROM: Hhal phi W50 Bl 201
into a st Qiﬁéﬁﬂgfébéﬁh@)ww&mm BRE rédidd 1000 BY 1ae prebibtefthifedOatislnt by driving the
opening/closing winches 13 by a remote operation from the operating/controlling chamber 19, the
bottom plates 6 are opened from the center portion by the weight of the bag 40 and the bag 40'is
25  dropped to the sea-bottom 41. Owing to the small distance, that is, the distance H capable of
rotating the bottom plates 6, a danger of damaging to break the bag 40 is reduced.

Further, when the sinking bucket 4 is not stopped at a location capable of rotating the
bottom plates 6 but after stopping the sinking buckét 4 at a location of a small distance (several
tens centimeters) from the sea-bottom 41 (at the time point, both of the lifting winches 10 and the

30  opening/closing winches 13 are brought info a stopped state), only the lifting wires 11 are wound
back to the lifting winches 10 and the sinking bucket 4 is moved up, a predetermined amount of
the opening/closing wires 14 are brought into a reeiéd out state, and therefore, the bottom plates
6 are opened by the weight of the bag 40 and the bag f40 is dropped to the sea-bottom 41.

On the other hand, Fig.7 shows other sinking method, after gefting down the sinking




back to the lifting winches 10 and the sinking bucket 4 is noved up, a
predeterm ned anmount of the opening/closing wires 14 are brought into a
reeled out state, and therefore, the bottomplates 6 are opened by the

wei ght of the bag 40 and the bag 40 is dropped to the sea-bottom41l. On the
ot her hand, Fig.7 shows other sinking nethod, after getting down the sinking
11 bucket 4 tenporarily to the sea-bottdm 41, the bottomplates 6 are
opened. First, when the sinking bucket 4 is sunk to get down to the
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above-descri not, b ettin wn t he. si nking bucket to the sea-pottom
41 as descfnlsgﬁago'éﬁ?} h Pa%lpgé’gﬂlet}?ﬂgp?%amﬁ egl?aﬁki&ﬁ& ﬂﬁ%ﬁ'@f‘ﬁhmﬁ’e‘g ﬁg‘?fat i on
of a sl i ghtinistiigah&meeiliss ¥ethébad 40) theltibrinPRitedr6Sare theen Wiile ridiglipttieoracdd. By
successively repeating the operatiion, the submarine enbanknent 42 as shown

in Fig. 15 Pigkipghlicketddp prpoeetio Raeperalign bR pPdRAINGHERMI | | be gi ven of a si nking
met hodqgccordin ol | kR s 21A
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according to th odiment. In reference’t s. 8A an rst,
t he si nki ngefhad kast sama fastthe abbrekdesgibed pwt &y (getling Alows the einking rbuckej<t Bathend 8B

ot connec eI RS R shol®, biheraibalihg 8 shnd blideth Bl BEaGEIaR °
wi nches 13jiistaketr (shesral tens shdimetdrs): ffang t@Ased-rdtosi 4k By succdssiveld repeatiigothped

from bei ng_sunk en .t he sinki bucket 4 is disposed, at pr edet er mi ned
et aosatitn Ve Rueraing et St ssErb i e 108 8 %itede Fotated (a
portiopgat whi allext,hen Explaadties Wil Cb%ggbérﬁ opfa siakiag imathéd eckidib® o Bl 8é®@mpd6 can

be ensured). Next, as shown in Fig. when the cylinder rods 23 of the
hydr aul i c. epPediaantsbyapeing the sinking apparatus 21A according to the second embodiment in

reference to Figs.8A and 8B.
First, the sinking bucket 4 of the sinking apparatus 21A as shown in Figs.8A and 8B is
sunk only by reeling out the fifting wires 11 (the sinking bucket 4 is not connected with the
25  opening/closing wires 14 from the opening/closing winches 13).  Further, as shown in Fig.8A, the
sinking bucket 4 is stopped from being sunk when the sinking bucket 4 is disposed at a
| predetermined depth, i.e. at a portion at which the bottom plate 6 can be rotated (a portion at
which the distance H capable of rotating the bottom plates 6 can be ensured).
Next, as shown in Fig.8B, when the cylinder rods 23 of the hydraufic cylinders are
30  refracted by a remote operation of the operating/controlling chamber 19, the bottom plates 6 are
opened from a center portion and the bag 40 is dropped to the sea-bottom 41. Owing fo the
slight distance, that is, the distance H at which the bottom plates 6 can be rotated, the danger of
damaging to break the bag 40 is e>¢r§mely reduced. After finishing the installation of the bag,

the bottom plates € are closed while moving up the vacant sinking bucket 4 to proceed to an




30 retracted by a renote operation of the operating/controlling chanber 19,
the bottomplates 6 are opened froma center portion and the bag 40 is
dropped to the sea-bottom4l. OsMng to the slight distance, that is, the
di stance H at which the bottomplates 6 can be rotated, the danger of
damaging to break the bag 40 is extrenely reduced.. After finishing the
installation of the bag, the bottomplal2s 6 are closed while noving up the
vacant sinking bucket 4 to proceed to an 12 operation of a next casting
step. By Sup&8sH ¥ehnekeRadhd Rekpl h@;@a@éea&w&,n repeBfhgSHEEHerdlen, RERARKERRE 42
as shown in F|g(15 I S constructed urther, also a nethod for opening the
bot t om pl ag8®a r@ﬁmé?aamqmwgﬁaquonw@eﬁkl ng bucket 4 terrporarl ly to the
sea-bottom 41, a t

stoppi ng the si nﬁﬁhﬁ%r %%%%&e%%{d??ﬁ %t{er(}% ﬂ@? %ﬁ%ﬁgkﬁé %@‘T’e\lﬁ r!seeégk#

tens centi bscleté)enﬁpcmnlyt ﬂoethe;w»lmﬂbmoﬁl:ﬂl 4nd wmetmfogmmmgghfdbw@m pletes Eraﬁ$l'ng

o1 i g Sebhfe BESTRAD EMefd oA BB Y 458 Rithop SRR A GV ifRRT IR
ng: ; <r:] g?: grs;eda-snﬁttotrm’t Withosit gﬁttlnggioﬁrpmwsirﬂdu@ bRidkeB4 tothé sgsh@ibrradidc=fibe déieml putan
p

enbodi ment e ARpREIEEHIed SAKNG aoRA 2Hhs FoBer deo pivREEpEDRh S oL eRod s

enbodi nent ab;ﬁllcétﬂé%@ﬂ&(ﬂ%sﬁ%g@pﬁa@@s?%%@&d@ First, as shown in
Fi gs. 11A through 11 D, Rang mgwprams member 26 is contained at the

openi ng portion Nexf ap @P?Pﬁl@ﬁn‘gm aivei o sinkigg treeted acgordipate dhelifeisth( not
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Sxar T ol di nErering thapad S3is i ftiiaiesOing Kame fes e gb i HAsagt s ialeciony 28
are grahbeghelympdigySEARININGD AkRIIES thd bag 28tid\eanaaohse abdverdRciRERE bag'eeRr di ng
thereto, as shown in Figs.11B and 111C’ the pins 31 of the rab cl anps 27

are insert BEMehvih e @rahfémst&r@emﬁ with the Inémrﬂgniaol@r?e?@t@wal pﬂteﬂals gkhsth si
grab stri pﬁtﬁ@leﬁgﬁtﬁdﬂécﬂabe@hownrg n@t%@ﬁe% LR tﬁgtlméﬁgrr}% @%efo'ﬁ?é)@{efuég% into

a state of being hung d ang rarre s shown
in (A of Finglald]inehextpndasistate, Hahig, lpapwlymemd stateosﬂ;elteram@araemi‘eumg.d to 3

monber 26 15 movditomm Y FRCtAHE ebtlel 32 7 iRy ob ok QRN A6 RE

t her eb%0 maklempMT draige I%gltig e etkmbead e Actdidinguhierto, as siidwade FigbutB el 11C] the
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the grab strips 32 are grabbed by the grab clamps 27, the bag 28 is brought into a state of being

(

hung down from the hanging frame member 26. .
Next, as shown in (A) of Fig.12, the pressurizing pipes 44 of the soil are connected fo 3
25 piecés of the soil filling ports 43 of the bag 28, the hanging frame member 26 is moved down by a
method as same as the above-described to thereby make the bag 28 disposed under the water
surface. Further, in parallel with the operations, the pontoon 2 is towed to a sinking portion by a
towboat and is positioned by a method as same as the above described.
Next, as shown in (B) and (C) of Fig.12, the soil 45 is pressurized into the bag 28 from
30 the soil filling ports 43 by the pressurizing pumps and the soil is uniformly pressurized from 3
pieces of the pressurizing pipes 44 while maintaining a balance of the bag 28. Further, after
confirming that a sbheduled amount of the soil 45 is filled into the bag 28, the pressurizing pumps
are stopped, and all of the pressurizing pipes 44 are drawn from 3 pieces of the soil filing ports 43
and the soil filling ports 43 are closed. At this occasion, the bag 28 filled with the soil 45 is formed



Next, as shown in (B) and (C) of Fig.12, the soil 45 is pressurized into the
bag 28 from 30 the soil filling ports 43 by the pressurizing punps and the
soil is uniformy pressurized from3 pieces of the pressurizing pipes 44
whi l e nmaintai ning a bal ance of the bag 28. Further, after confirmng that a
schedul ed anount of the soil 45 is filled into the bag 28, the pressurizing
punps are stopped, and all of the pressd®izing pipes 44 are drawn from 3

- pieces of the soil filling ports 43 and the soil filling ports 43 are
closed. At if BissmP&hmfh %peﬂé_@in@é%mﬁ& drabd @90 Wi 4rldl 4 Episiabrable hRight HoRevg dhel 3
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according to a fifth enbodi ment 20 bi%éum ng t he sinking apparatus 3
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the other constituent elenents are as sane eﬁsatﬁe sinking nethod acCordi ng
to the fouthepubmpds erebankmpeoird2iseeonstaictdr i es of operations by the sinking

methods accor di NekOad Sfdidnbfchtil B Aot d Gl é&%@ﬁg@ﬁi@%ﬁmﬁ%ﬁ%&%&ig

out by the renote Operation tromtHhe operati anber
except 2por by asisg the sinking apparates 35 acosiirgyto & filip embabaimentfrurefdierice td Rig.14i nkieng
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Fig.15 constituent elements are as same as the sinking method according to the fourth embodiment.

Further, a series of operations by the sinking methods according to the first through the
fifth embodiments are canied out by the remote operation from the operating/controlling chamber
25 19 except portions of manual operations by an opefator. .
Further, the sinking methods accerding to the first through the fifth embodiments are
applicable also to the sinking apparatus 38 according to the sixth embodiment shown in Fig.15
and Fig.16.



and Fig.16. 14 WHAT IS CLAIMED IS: 1. A nethod for sinking a bag of
soil, conprising the steps of providing a sinking bucket guided with
gui de |l egs which are able to nove up and down at an opening fornmed in
a pontoon 5 and penetrate a water surface, sinking into the water a
bag carried on the sinking bucket and filling the bag with soil bel ow
the water surface, sinking the sinking bugket being guided by the
guide legs and thereafter, opening a bottom plate of the sinking

bucket and- dr 2. A nethod for sinking a bag of soi
conprising th QRTQ%QLB$“E¢§§Id|ng a hanging frame nenber guided mnth
gui de legs which are able to nove up and down at an openlng forned in
a 10 pontoon and penetrate a water surface, hanging a bag b
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plurality of soil filling ports and the soil is uniformy filled into

t he bagfromthefl I|n ortE 4. The nethod. for sinking_a_ baga
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down by reel mragwbewmd@d wvth lddm@gbablkh arelablf ta mgveipraad fdpwmaican| dpbaingnigrmed in a

wi nch Comecb%rﬁgonté?ndtpgr‘?etr%{erﬂ(\lvﬁgr slBHgtJéeﬁan&HQa@ ol Eﬂgc!eg IpRﬁl'déleW tﬁéahang:ng
from an open /cI '(1)"?’?{ 9. nch, conn
e

c
si nki ng buckdf ﬁﬁ'ﬁ Bt s “é?feéﬁ] a%wﬁ@'a? §%‘H‘trb§9P b?@"" Fhé&afeﬁﬁ‘rface
out or w ndi rsggkibaibk heeingdrere menter beiaayided Pethe ook tege utpiribaghesl reshergthe

winch. 5. Theows fowd ddddr ahil heiaferdebAgQack mginbmatcpiinigs t o C ai m 4,
wherein the bottomplate is opened by reeling out the opening/dosing
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compr i S1Ng 2 pont GomdUhASANNARRIBGa RERFLIA/chR & Wi he botom pete

surface, a S|nk|ng bucket cont and 'ha
| east a bot BERSNSHEY el %fhab)p@lng&l%lpewr%m (2 ewmg@(@isidewmetge‘tetmg the

gui des for t BRdy Hukied Wb slof 2R YRdetthiR8 defR WP reeling out the liting wire and the
opening/closing wire, or the bottom plate is opened by pulling up the sinking bucket by winding

25 back only the lifting wire.

6. The method for sinking a bagged soil according to Claim 4, wherein the bottom plate
is opened by sinking the sinking bucket into water by regling out the lifing wire and the
opening/closing wire until gefting downto a water~bottom. thereafter, pulling up the sinking bucket
by winding back only the lifting wire.

30 7. An gpparatus for sinking a bagged soil, comprising a pontoon having an opening
penetrated to a water surface, a sinking bucket contained in the opening arid having at least a
bottom plate being able to open and close, guide legs that guides for the sinking bucket to move
up and down,

wherein the sinking bucket is connected with a lifting wire from a lifting winch provided on



wherein the sinking bucket is connected with a lifting wwre froma lifting
wi nch provided on 15 the pontoon, and al so the bottom plate of the sinking
bucket is connected with an opening/closing wre froman opening/cl osing
wi nch. 8. An apparatus for sinking a bagged soil, conprising a pontoon
havi ng an opening penetrated to a water surface, a sinking bucket contained
in the opening and having at least a 5 bdttom plate being able to open and
cl ose, guide legs that guides for the sinking bucket to nove up and down,
wher ei n. t hensSidntoR Sarldiidedthe bettoR IS 6 thélsiMibing budkdt isf dohRdtted Wil dnfdpBhiAgblbding Ng
wi nch provided on the pontoon, and also the bottom plate of the sinking
bucket is OHBITEREBPPANDYCIESINGWEEN. ng/ cl osing wire from an openi ng/ cl osi ng
wi nch by way of f Vi
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the cylinder rod.

9. An apparatus for sinking a bagged soil, comprising a pontoon having an opening
penetrated to a water surface, a hanging frame member contained in the opening, guide legs that
guides for the hanging frame member to move up and down,

15 wherein the hanging frame member is connected with a lifting wire from a liting winch
provided on the pontoon, and a plurality of grab pieces is instalied at the hanging frame member.

10. The apparatus for sinking a bagged soil according to Claim 9, wherein a plurality of
the grab pieces are summarized info one to constitute a unit.

11. The apparatus for sinking a bagged soil according to any one of Claims 7 to 10,

20  wherein the pontoon is constituted by integrating two pontoons in double barrels to be able to
form the opening.





