CAI' SSON MANUFACTURI NG AND TRANSFERR| NG, APPARATUS AND METHCD TH¢|¥|=§E‘1'!6§L 1.
BACKGROUND OF THE | NVENTI ON The présént “i'hvention relates to a capﬁggnn ;
manuf acturi ng and transferring apparatus = and nethod therefol, aﬁy
nore particularly to an apparatus and_nFthod t herefor in which

manuf acturing caissons in a casting  bed and transferring caissons
to the required working or installing place are carried out by a

conti nuous Ljpgs ' N ' : e Klities
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and cost of construction. In the |large-sized harbor construction work, a
quay wal |l iSHEREEPRy constructed by building hundreds or thousands of

cai ssons, each of which are conposed of steel-reinforced concrete. However
since caisson is very heavy, e.g. 1,200 tons and big, e.g. 7.4min w dth,
13min length and 19.5min height, it is difficult to manufacture and
transfer SUCBAGKGROWSDIOF RHE INWENTIION in ot her to transfer

cai sson, enor nous suppl enmentary equi prents and hands are required. A
conventi onal apparatus for manufacturing and transferring cai ssons, as
shown in FIG 1 and 2, has a plurality of -2- manufacturing units 1 for

reSpeCtiVelyTﬁé”ﬂQégéﬁfﬂfﬁyghé&oﬁirelates to a caisson manufacturing and

transferring - apparatus and method therefor, and more
particularly t6 an apparatus énd method therefor. in which
manufacturing caissons in a casting bed and transférring
caissons to the requifed working or ”installing place are
carried out by a coﬁtinuous line-up operation requiring smaller
space and reduced facilities'lto increase the _operétion
efficiency and thereby féduce the period and. cost  of
construction.

In the large-sized harbor construction work, a quay wall is
usually constructed by building hundreds or thousands of
caissons, éach of which are composed of steel—reinforced
concrete. |
waever, since caisson is very heavy, e.g. 1,200 tons and big,
e.g. 7.4m in width, 13m in ienéth and 19.5m in héight, it is
difficult to manufacture and transfer such a caisson.
Particularly, in other to transfer caisson, enormoﬁs
supplementary equipments and hands are'reqﬁired.

A conventional apparatus for manufactﬁring and traﬁsferring

caissons,' as shown in FIG. 1 and 2, has a plurality of
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I Coe
plurallty of novable carriages 3 for nmovi ng cai ssons, railing system4 for
novi ng novabl e carriages, and a launching unit (not shown) for |aunching
caissons to the required installing place. Each of manufacturing units 1
has a manufacturing frame conprising an outer wall formfor form ng an
outer wall of caisson, a plurality of Ther wall forns for form ng | arge
hol es in cai sson, a plurality of connection nenbers for connecting and

supporting the outer wall formand the inner i.,ng S en14
has a forﬂé?ﬁﬁﬂ@tPéinfﬁpﬁﬁifﬂl?PﬁeﬁﬁﬂHQQﬁﬁ!%;XOE?Eﬂﬁﬂ %ﬁé%?gc ur Png
units to the launching unit and a returning rail for returning the _
carrlagesplérﬁhétﬁaﬂﬁfa@FQP#ﬁgcaEﬁiﬁgesaﬁtgpr'uﬁPH&HGnﬁalﬁﬁonéai§§6ﬁ§ngfrom
the carriages at the launching unit. In this apparatus, each manufacturing
unit 1 masybaemurdesfamemouwisgomodabd e icaRrridges, eadssonlaunghingnuaisn
novabl e carriage 3 at manufacturing unit 1, carriage 3 is transferred to

railing syabemshdwhy @arnmaaﬁcalﬁgan@aiegbnshewntheTheQuleaaruageaaluag
transferred to the launching unit through the forwarding rail and returned

‘to manuf ag&HEb”%&‘%‘%ﬁné—.?]txﬁ‘érﬂ&‘ﬁ’ékémﬁ&twﬂé‘gl He la Rbbiactiitidichandf

cai sson at fth ing unit. By Virtue of the above stated

convent! ke BERSHAL URy SUECE BT E0R°IER. Ay 5 MALIgaPEChe

of _3_caisson, a plurality of inner wall forms for forming large
holes in .= caisson, a plurality of connection members.for
connecting and supporting the outer wall form and the inner
wall fbrm. Railing system 4 has a forwarding rail for moving
the carriages from each of manufacturing units to the launching
unit and a returning_rail,for returning the carriages to the
manufacturing units after unloading of caissons from.'the
carriages at the launching unit.

In this-apparatus, each manufacturing ﬁnit'l manufacturés
one caisson-at a time. After caissén 2 is formed oh movable
carriage 3 at manufacturing uﬁit 1, carriage 3 is transferred
to railing system 2 by using of a crane (not shown) .  Then;
carriagé-3 is transferred to the léunchin§ unit through the
férwarding rail and returned to manufacturing unit 1 through
the returning rail after unloading of caisson 2 at the
launching unit;

By virtue of the above'stated_coﬁVentional.apparatus; the

production capability of <caisson has been greatly enhanced.

However, since this apparatus wuses a large number of



manuf acturing units requiring |arge space to produce caissons and a |l ong
separative railing systemto return carriages, the cost of facilities has
been increased. Further, since caisson manufacturing operation is
separatively carried out in each of manufacturing units, the nunber of
hands has been increased, the operatior &Ticiency has been reduced and
thereby the period and cost of construction have been increased. SUMVARY OF
THE INVENTION Jt is an object of the present invention to ovi de an

appar at us "ERE EREEd oh &TEfteT T9AWHT AP ndF%RtIRAGT T § FH-AT ng
bed and transferring cai ssons to the required working or installing place
are carri echcot Iyng sepriaubve rahding eystem 6o redwinn MpmIiEdes, sPwe
and reduced facility to increase the operation efficiency and thereby
reduce thegar iodd fard ldadtesohasobskehudthcepaskt.i sfanohée; sbpeet adigdwmn
present invention to provide an apparatus and nmethod therefor -in which

after Ca3FAIttIRNIRFRO 40 ihsdmtd B Wrdd ngi &d st ah | édéh ppace,
cai sson transferring means is able to be easily returned to the required

ai sson transferring easily Teturne |
Phe. above TETLPAT (i 2 aosr AiER oL handy, BHS| R Ghdneasd, '

cai sson manuf act uri and ansferri apparatus_ according, to. the present
“Avent on HE - SPEERIPRe et ACASEFRg T RASPNG F91ST5 wiPhl ngnSEERYs e
formng a ' : '
J period and cost of constructiqn have been increased.

SUMMARY OF THE INVENTION

It is an object éf ‘the present invention to pioﬁide an
apparatus and method therefor in which manufacturing.éaissbns
in a casting bed and fransferring caissqns to the.required
working or installing place are carried out by a continuous
line-up operation :equiring smaller space and.reduced facility
to increase the operation effidiency and theréby reducé'the
period and cost of construction.

It is another object of the present invention to provide an
apparatus and .method therefor in which after.l caisson is
transferred to the required working or installing place,
éaisson transferring means is abie to be easily returﬁed to the
required position without using of a lohg ééparative railing
system such as that in the above stated conventional apparatus.

To accomplish theée objects, a caisson manufacturing and

transferring apparatus accérding to the present invention



base sl ab for caisson , second working stop for formng a wall on base
slab, and third working stop for curing caisson fornmed in the second
wor ki ng stop and painting a portion of caisson by epoxy resin to prevent it
fromcorroding, at |east one |longitudina] trough disposed in the casting
bed, base slab form neans di sposed in antd about the trough which is |ocated
in the first working stop for forning base slab together with the upper

surface of the.castin fabrl ati.ng fr.ane dispo cond
wor ki ng sF8ﬂpF6FeFo?n$ﬁ§€fﬂ%a?\%\$lhaovnb% L';‘ g'lo%lilnaq% o%ug%%eg%srhrm a%
dlsposed in the trough for floatin ai sson or bas b to easi

cai sson oPaESsélépagorn€8h§sP8r't?gﬁggerwpﬁ§legl§§8H Prb Qémépabafw%égg
by floating-up neans. In the present invention, the base slab form neans
conprlsesOUepaesseaaperandntbnggoyeaknngtﬁ@opréeghcugéﬂglPaﬁéﬁﬁﬂdf§§@§éd in
the depressed portion for formng the bottom of base slab together with the
upper surfiacehef seashidngrdred nshisttop sadqed ok img téepbrt SonwoEki pgistop,

and a plurality of space blocks disposed on the casting bed having an i nner

surface aggptgshtyp FasAhanOUpeeveRlkl SheetbRy &rhaseng) abr 1J4er sehbit

formis conposed of a plurality of inclined supportlng portlons havi ng

respect i Veby s, | Behbacd BlaRCal bbeon thShRsach Al g HUEN widl 138 eorm
£k R ST P

interval s epresse port| r pane ving {he same

wi dth as tggksoﬁléﬁgggﬁ in agd about the trough which is located in the

fifst working stop for forming base slab together with the
upper surface of the casting'bed, a wall.fabricating frame
disposed in the second working stop for forming the wall.on
base slab, floating-up means movably disposed in the trough
for floating up caisson or base slab to easily move caisson or
base slab, means for transferring caisson or base slab floated
by floating-up méans.

In the present invention,' the base slab form means
comprises depressed portion dispbsed ih thé trough, soffit form
disposed in the depreséed portion for forming the bottqm of
base slab together with the upper sﬁrface of Casting bed.which
is.located in the first workiﬁg stop, and a plurality of space
blocks disposed on the casting bed having an inner surface

-adapted to form an outer wall sheeting of base slab. The
soffit form is composed of a pluraiity of ihclined supporting
portions having ;espectively a inclinéd plane thereon disposed
at a given width and intervals in the depressed portion of

trough, a upper panel having the same width as that of trough



fo serve as a formfor formng the bottom of base slab together with the
upper surface of casting bed, a plurality of inclined sliding portions
di sposed fixedly on the bottom of upper panel having respectively a
inclined plane corresponding to the inclined plane of each of inclined
supporting portions to slide thereon, arti"a hydraulic jack disposed in a
wal | of depressed portion having a piston rod hinged on one of sliding

portions of upper panel_. The_fl oating-up,means . for floating.u ai sson _or
base sl astOﬁ%EVEe S 2 tF i TRE J‘S"ﬁ'é\’%@ IQ':rbber %ogcé:(ﬂnhéﬁjcg)l??o%l@g %ggg%&e%
t hereon having a |iquid passage, a plurality of rin%fshaped t ube di_sposed
under thewiFBathaguppephatierfadaehg sasiiang i}gﬁ-ﬂfy 3k lumedt tho e it Lagmlaged
liquid fromthe |iquid passage of the floating-up panel, - a tube
prot ect or slidingpporetonagdispgsstabpided ipeot rime de tiypre rafs hawpeav icagel
center |anding pads disposed in centers of each ring-shaped tube and

corner | andiriiggpagespespbsellyi ra spacdd nket wptanei ngoshePecndihes.t@ fihge
line for flowing liquid into the |iquid passage of floating-up panel, and

a punp fofsypRLY BUahkadt ded &K QN dd16i i P& UP g8t IVRARSS dtGlorld aRsisarildeng
cai sson or base slab floated by floating-up nmeans conprises a hydraulic

cal ss¢ se sl al at i ng- Up ‘eans conpr’
hycr auli c 3o anar i BoRrRE Ler 3AGk BiRBoReldrPATRALL o cepFess o o

Cfor o : ) ) . | _
ormed | pgr%hg%nhggg%ngl%f@g%ék¥gglﬂ{hégg ggsghggo?egliding portions

of upper panel.

The floating-up means for floating up caisson or base slab
comprises a floating-up panel for losding caisson or base slab
thereon ha&ing a liquid passage, a plu;alify of ring-shaped
tube disposed under the flsating—up panel_having réspectively
an inlet for flowing liquid from the liquid'bassage of the
floating-up. panel, a tube | protector' for protecting
ring—shsped tube from_beiﬁg crushed having centefllénding_pads
disposed in centers of' each ring—shaped sube and corner
landiﬁg psds disposed in spaces between ring—sha?ed tubes, a
pipe line for flowing 1liquid dinto the 1liquid passage of
floating-up panel, and a pumﬁ fsr supplyiné liquid through the
pipe line. |

Means for transferring caisson or base slab floated by
floating-up means comprises a hydraulic 3jack for pushing
éaisson or base slab, a pole for pfdpping up the hydraulic
jack, and a plurality of holes for iﬁserting and supporting

pole formed in a given intervals and depth in the casting bed.



-6- \al |l fabricating frane conprises a slip formfor formng a wall on base
sl ab, working deck di sposed on the top of slip formfor performng steel
frame construction and concreting works, a plurality of hydraulic jacks for
lifting slip format a given speed, upper deck disposed on slip formfor
tenporarily storing steel frames and cortrete nortars and supplying themto
wor ki ng deck, a plurality of electric hoists for transferring steel franes

and concrete rtars.to, upper. deck, weat her _protection rpof supported by
a pluralityw%£fr%aért8?tbgsf3?%*%&)?ﬂ@ﬁﬁlﬁﬁ%nﬁ Egﬁgtﬁtt?qo O%ngogﬁﬁegeﬁing
wor ks regardl ess of weather and_ protecting, concreted wall of )

cai sson Vadh iopRasngShylr ameskdngd drrk $b§P°#ﬁ@ 8Ppdh& J=CRCceEr dildE t o
the present invention further conprises a floating dock for noving caisson
to the refiormeddmsparEpngipbacstaeaic| fidamg xogistiiued ilped aadi wgngretdagh
which is able to join with the trough of casting bed and receive the

floating- wprkeana phepatheyfboahidgaddLl packsr stdw la fmirss ol il e Bg
stop to load caisson, and a plurality of holes for inserting and supporting

the pol e Qfggaeﬁsgﬁeéaénéﬁgéfiﬁacm SO RS 11 B HMED FoH @etloraddy
depth along”the trough on the sitting bed. The floating dock further

! des SLEBHAT L08K FRUNDD SFAICRONEELSAARLPE NS AN SIRIER,

bed and fSEﬁﬁﬁggWE@%ﬂssJ*£13¥£T¥€§'$Peeigé¥?£g ﬁ%gg%st%ogntﬁa%g%erring
steel' frames and concrete..mortars to upper deok; " weather
protection roof supported by a plurality of rods for performing
steel frame construction and concreting works regardless of
weather and protecting concreted wall of  caisson from
impairing by rains and sun's ray.

The apparatus according to the present.invention further
comprises a floating'dock for moving caisson'to the required
installing place including a sitting-bed having a trough which
is eble to' join with the trough of.casting bed and reoeive the
floeting—up-means when the floating dock anchors to a caisson
launching stop to load caisson, and a plurality of holes for
inserting and supporting the pole of caisson transferring means
formed in a given intervals and depth along the trough on the
sitting bed.

The fioating dock further includes floating dock moving
means.comprising forward ninohing system having forward wires

connecting between the floating dock and the casting bed and

forward winches for winding"the forward wires to move the



-7- fl oati ng dock to the dock |aunching stop after |aunching of caisson
into the required installing place, and rearward w nchi ng system havi ng
rearward wi res connecting between the floating dock and anchors | ocated on
the required installing place and rearward wi nches for wi nding the rearward
wires to nove the floating dock to the reguired installing place after
caisson is transferred to the floating dock. The floating dock further

i ncludes floatin ock tiltin aps. havi a level cgntrollin ace

| ocated | RLOAEBAAE0HK et ing kK LRI BB P8 F549 ng-PHECREDE) of
controlling space with seawater to tilt the floating dock at a given
degree tocehsgpe irhe chihgsorquized| jifstaklbinthe HEGH r e@NchsC&REWAGA

pl ace. Al so, the apparatus of the present invention includes neans for

r et ur ni ngwithchtingg-sys teeansaving heeaeggarded ipesi tdomextfttiorg chétweanothigase
slab is transferred. The returning means conprises tow ng bar di sposed on

the rear @gfiohkeabi RIBIK fradehncMbr €S loeanractiotd thd hrédeitedi dashanling
vertical /horizontal sheaves for controlling upward and downward | evel and

hori zont agggh@e%&mowirwf&swiﬁ@ﬂeé WHRCR Qi Y NG F@Srdll RR288T tQN
one side casting bed. According to the present invention, there is

provi ded fccal SAI" ARG W9 ANdALaDsher LL80, HELhOULAET pised DA ey

. mo
cal sson manuFac urirng an ransterri ng apparatus conpr casting

having fir rking s for formng I
aving cgtis\é%n isgtfgr?gfegredotcgnt e‘afl%%steinsg %’ck.

The_floating dock further includes floating dock tilting
means having a level controlling space located in one side of
floating dock and a pump;for.filling the level controlling
space with seéwater to tilt the floating dock at a given
degree to'eﬁsure the caisson to slide into the requiied
installing piaée.

Also, the appératus of the present invention includes means
for returning floating—up means to.the required position after
caissoﬁ or base slab is traﬁsferred. The returning means
comprises towing bar disposed bn the rear of floating-up panel,
wires connected with the towing bar, vertical/horizontal
sheaves for controlling upward and downward level and
horizontal direction of wires, and a winch for winding wires

_ diéposed on one side of casting bed.

According to the présent invention, there is provided a
caisson mahufacturiﬁg and transferring method for use in a
caissén.manufacturing and transferring apparatus cbmprising.a

casting bed having first working stop for forming a base slab,



-8- second working stop for fornming a wall on base slab, and third working
stop for curing caisson forned in the second working stop and painting a
portion of caisson by epoxy resin to prevent it fromcorroding, at |east
one | ongitudi nal trough disposed in the casting bed, a base slab form nmeans
di sposed in and about the trough which7 % located in the first working stop
for formng base slab together with the upper surface of casting bed, wall

fabricating _neans di sposed in_the _secand worki.ng st for .formng, the |l
on base. sPBEORP] BEEIIG.S tRBATET SOIMOR Pyl Thipss sdrtsmant o #F
novabl y di sposed in the trough to easily nove caisson or base s|ab, and

neans for WOEXASLe SRy fOF IHHRF bedES2PabLerBatednbfhel SRGMG P T,
conprising a base slab fabricating step fabricating base slab at the

first woskiopg asdopairdirfg r et perabei eofi ngaissep thansbexy ngebise ts1 ab
to the second working stop by using of the floating-up neans and the '
transf err prevanansit afwehl doatrddiaid,ngast eapalsabrémat Loggatwatihaon thaagys! ab
at the second working stop, a second transferring step transferring

fabricat ediepbseen ihOthBi Eds¥WRhKi BEd, SAOPa Y $BAROFOfm tdeardd QRd SWsdip iFpans
and the transferring nmeans, and"a curing and painting step curing calsson

epoxy resPh Ao ByEhE FEORERbRECRCE PEERLED, Bn NS AL RS o

present | et 100ashhe b hap TEBELeRLLng, BLEP i ogpased ol bilting @

casting Eed, wall fabricating means disposed in.the_second
working'stop'fbr forming the wall_on baée slab, floatihg—ﬁp'
means for floating up-.caiSSOn or base slab movably disposed in
the trough to easily move caisson or base slab, and means for
traﬁsferring éaisson or baselslab'fioated by floating—-up means,
comprising a_base slab fabricating step fabricating base slab
at the first working 'stop,_ a first transferring step
transferring base slab to the secénd working stop by using of
the floating-up meéns and the transferring .means; a wall
fabricating step fabricating a wall on base slab at the second
working stop, a second tfansferring' step transferring
fabricated caisson fo third 'working' stop by using of the
"floating—-up means and the trahsferring means, and a curing and
painting step curing caisédn formed in the secdond working stop
and painting a portion of caisson by epoxy resin to prevent it
from corroding. |

In the method according to the present invention, the base

slab fabricating step is composed of lifting a upper panel of



-9- soffit formby means of a hydraulic jack to nmake the upper surface
thereof to be level with the upper surface of casting bed, sealing a gap
bet ween the upper panel of soffit formand the casting bed, covering

pol yet hyl ene and vinyl resin sheets on upper surfaces of casting bed and
the upper panel of soffit form disposing Space bl ocks on the casting bed
and the upper panel of soffit formto forma outer wall sheeting of base

sl ab, and perform.n frame onst ion.and ¢ ncretln rks.

first trm%§{£i§n6 gpe%Xxﬂﬁﬁ?%e égﬁtﬂﬁytﬁej %I%@E? mn??ﬁ?%ase
slab after a concrete nortar of the base slab is cured | owering the upper
panel of sBIF§ace obrere9t nbanbeoferRd Mydhafhiec YPRSE (SHIHRGR eO‘Egh‘éaStlng
floating-up nmeans to freely come into the trough of first working stop,
floating upedhesedbhtmg 8l gbp bytweepplthengppemuaheli mb sef £ i ufetm tgnd of
ri ng- shaped tube di sposed under the floating-up panel, and transferring

base sl ab ﬂﬁetﬁ@sﬁﬁﬁ@nﬂempr&bﬂgr&h@ppbiyamwyﬂén@gamdn#ﬂnyﬂIKE$fmksheets
supported by a pole for propping up the hydraulic jack. The wall

fabricating, Si5h £ U RESs S lddt i I @ldmepR B@pers ahelperf O5JF POt
steel frame construction and concreting works, lifting the slip format a

I
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frame
panel of soffit form to form a outer wall sheeting of base

slab, and performing steel frame construction_and concreting
works.

The first transferring sten comprises separating the spaoe
blocks from the base slab after e-ooncrete mortar of:the-base'
slab is cured, lowering the uoper panel of SOfflt form by
.means of the hydraulic jack to ensure the floating up means to
freely come into the trough of first working stop, floating up
the base slab by supplying liquid into a plurality of
ring-shaped tube disposed. under the floating—up_ penel, and
transferring base slab to the second working stop by opereting
a hydraulic jack supported by a pole for propping up the
hydraulic jack.

The wail fabricating step compriees setting a slip form on
base slab, performing steel frame construction and concreting
works, lifting the elip form at a given speed by means of a
plurality of- hydraulic jack after a start concrete mortar in
the slip form is cured, and repeating tne steel .frame

. construction and concreting works until the «caisson is



construction and concreting works until the caisson is -10- completely
built. The slip formconprises an outer wall formfor formng an outer wall
of caisson, a plurality of inner wall formfor formng |large holes in
caisson, a plurality of connection ”?P?ﬁ[? for connecting and supporting
the outer wall formand the inner wall rm The second transferring step
conprises separating the slip formfromcaisson after .a | ast concrete
nortar is_cured | oat i up cai sson by supplying the liquid into a
pIuraIitycgmp$?58i¥ﬁ%%bggtube di sposed under floating-up panel, and
transferring caisson to the third working stop by_operating the h¥draulic
jack support HYLR hEOPBI EFBF 15ESp AP RpST WﬁilhfﬁﬁﬁﬂﬁQFjgﬁﬁm FHeal

met hod according to the present invention further conprises |oading
cai sson oaubef| gwtlilngofocteigsarsi ng dfluytadattivhgolip inmreihswalandform for
transferring neans, noving the caisson-|oaded floating dock to the
requi red foshahgi Mapdacaolysw i rpidsony ras shunetied wi hcohaeandloor by
using of a winch, and | aunching caisson to the required installing place by

filling apb@MelsCeBir @ohinde tSPacand G i e s dsubrt hg11! eatn@ndock
wWith seawater - to tilt the floating dock to ensure caisson to slide into

t he requi {._gg instaltinp #Al.age, the floating dock being connected to the
~ casting bed at its one

The second transferring step comprises separating the slip
ferm from caisson after a last concrete mortar is cured,
floating up'caisson”by supplying the liquid into a.plurality
of ring-shaped tube dispesed under floating-up panel, and
transferring caisson to the third working stop by operating the
hydraulic jaek_supported by the pole for_propping up the
hydraulic jack. |

The method according to the present _invention'.further
comprises loading caisson on ‘a floating dock by using of
floating-up means and transferring means, moving the
caisson-loaded floating dock to the required installing place
by winding the wires connected with the anchor by using of a
winch, and launching caisson to the required installing place
by filling a level controlling space located in one side of the
floating dock with seawater to tilt the floating dock to
ensure caisson to slide into the required installing place,
the floating dock being connected to the casting bed at its one
side and a ancher of the required installing place at its

other side by means of wires and including a sitting bed having



side  and a anchor of the required installing place at its other side by
means of wires and including a sitting bed having a trough which is able
to join with the trough of the casting bed and receive the floating-up:
means when the floating dock | oads caiss sqn Al so, the nethod according to
the present invention includes returnind FToatrng up neans to the required
position by using of nmeans for returning fl oati ng-up neans after carsson or-

on the. 1ol SEPUBRe “FER g Sy el I 88 o RBE R S oL (R LAY

bar, verti.cal / hori zgnt al sheaves for controllrng a upmard a
downwar d P&FeRPEnFSFEivRorithe T2 RSHIP SRR HF nch PBrtﬁﬁn$L%§QMW%¥9°Ck

di sposed on one side of casting bed. BRI EF DESCRI PTI ON OF THE DRAW NGS The
above objleeds cahgsenher advantages of the present invention will

beconme nore apparent by describing in detail a preferred enbodi nent thereof
with refererklsd,o the raditrashetabmdinggsto rthehipdesdritG ibArdret isorpliate IMideg of
conventional apparatus for nmanufacturing and transferring caissons; FIG 1B-

is a sideretawn@hgt Fa @RI I arPPES at S Eer;ur@eaf P%Tslirt'l'agx %wdusmg
transferring caissons shown in FIG1A FIG2 is vi ew “of

cai sson nl'ﬁ%ﬁﬁ%”‘f'orfgre@ﬁ‘}ntllrﬁn%fl%r G -HP AR afocfert NG YK rofre%ase

enbodi nent.

slab is transferred. The returning means comprises towing bar
disposed on the rear of the floating-up panel, wires connected
with ‘the towing bar,_ vertical/horizontal sheaves for
-controlling a upward and; downward 1level and horizontal
direction, and winch for winding.wires disposed on one side of

casting bed.
BRIEF DESCRIPTION OF THE DRAWINGS

The .above objects and _other adfantages of the present
invention will become more apparent by describing in detail a
preferred embodiment thereof with reference to the attached
drawings in which:

FIG.1A 1is a plan view of conventional apparatﬁs for
manufacturing and transferring caissons;

FIGle is a side view. of the conventional 'apbaratus for
'manufacturing and trénsferring caissons shown in FIG.1A;

FIG.2 is a plan view of a caisson manufacturing - and

transferring apparatus of the preferred embodiment of the



-12- ‘present invention; FIG3 is a cross-sectional view of the caisson
manuf acturing and transferring apparatus of the preferred enbodi nent of the
present invention shown in FIG 2; FIG 4A 4B, 4C and 4D are schenatic pl an
views to illustrate states in which a bgge sl ab and cai sson are transferred
by floating-up - nmeans  of the cars$on nmanufacturing and :
transferring apparatus of the preferred enbodi nent of the present

i nventi on; FIG.?A.and gB are cross-sectional views to illustrate states in
whi ch a sBFEFENFoIRVEREEPhe cai sson manufacturing and transferring
apparatus of_the preferred enbodi ment, of the present .invention is operated,
FIG6 is a stHematit PIchPSA SR ITatiifiL FB&n§2dF SPRe MR SSHUring _
manuf acturing and transferring apparatus of the preferred enbodi nent of the
present i andntirensfEr@ing apbaiBtare af othe sprefensed vembedivenk| odt rtitee
Sstates in which floating-up neans of the cai sson manufacturing and

transf err prgsappaiareatabnt Sropneierresl. Z2nbodi nent of the present invention
is operated, taken along line A-A of FIG6; FIG8 is a side viewto

illustrate apgdaig, i4B WEhARAP HY RIS IPIGCHieW@N t& 1038 taak of
t he cai sson manufacturing and transferring apparatus of the preferred

embodi ”engtgftetsheirprﬁﬁggh IIVERLL 00118 ORE aLE9ss8AY are transferred by

floating-up means of the caissén manufacturing and
transferring apparatus of_ the preferred eﬁbodiment of the
present inventibn;

FIG.5A and 5B are cross-sectional views to illustrate states
in -which a soffit form of the caisson manufacturing and
transferring apparatus of the preferréd embodiment .of the
present invention is operated;

FIG.6 is a schematic plan view qf flqéting-up means of the
caisson manufaéturiﬁg and .transfé;ring apparatus of ‘the
preferred embodiment of the present invention;

FIG.7A and 7B are'cross—séctiénal views to illustrate states
in which floating-up means of the c5isson manufacturing and
transferfing apparatus of _the preferred eﬁbodiment of the
present invention is operated, taken along line A-A of fIG.G;‘

FIG.8 is a side view to illustrate a state in which means for
tranéferring caissoﬁ or base slab of the caisson manufacturing
and transferfing apparatus of the preferred embodiment of the
present invention is operated; and

FIG.9 is 'a schematic cross-sectional view to illustrate a



FIG9 is a schematic cross-sectional viewto illustrate a -13- state in
which a floating dock of the caisson manufacturing and transferring
apparatus of the preferred enbodi nent of the present invention anchored
into a caisson |aunching station. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Referring to FIG 2 and FIG 37 "a cai sson manufacturing and
transferring apparatus according to the enbodi nent of the present invention

i ncludes a castln bed 100..havi first sto 100A or form.n

base. 5| abS LS 0ty detsdn oo RO PR RS or RarREaCs 2 Rgedaf,s

210, and third morklng stop 100C for curing calsson 200 formed in second

wor ki ng stepn3berr hng p?émﬁliafﬁjlsa dr t £BR prefested APingniky esithet o

prevent it fromcorroding. The casting bed 100 has first and second

| ongi t udi paé¢serttinnriion r aunghorkd dmtol 20camsseh haenchipecstabion.

ext ended from one end of casting bed 100 to the seaside and separated each
other in a given intervals. In first working stop 100A of casting bed 100,
there is a base slab form conprising depressed portions 120 and 120' (not

shown) di spsad ieepeeiscraiprion oer raspopsingRAEpSt and second trough 110

or 110 soffit forms 10 and 10" disposed respectively in
correspondl ' portions 120 for formng the bottom of base sl ab
210 together wt € upper

Referring to FIG.2 and FIG.3, a_caisson_manufacturing and
transferring.'apparatus according to the émbodiment of the
present invention includes a casting bed 100 having first
working stop 100A for forming a base slab 210, secondlworking
stop 100B for forming a wall on base slab 210, and third
working stop 100C for .curing' caisson 200 formed in second

- working Stop 100B and painting a portion of caisson 200 by
epoxy resin to prevent it from éorroding.

The casting bed 100 has first and second longitudinal
rectangular trough 110 and 110' which are reséectively extehded
from one end of castiné bed 100 to the seaside and separated
each other in a given intervals.

In first working stop 100A of casting bed 100, there is a
base élab form comprising depressed portions 120 and 120' (not -
shown) disposed respectively in corresponding first and second
trough 110 or 110', soffit forms 10 and 10’ disposed
respectively in corresponding' dépressed portions 120 for

forming the bottom of base slab 210 together with the upper



-14- 'surface of casting bed 100 which is located in first working stop 100A
as shown in FIG 5A and 5B, and a plurality of space bl ocks(not shown)

di sposed on casting bed 100 having an inner surface adapted to form an
outer wall sheeting of base slab 210. Each of soffit forns 10 and 10" is
conposed of a plurality of inclined suppriing portions 12, 12', 12" and
12'" di sposed at a given width and intervals in depressed portion 120 of
trough 110 having respectively. a inclined plane thereon, a upper papel 13
havi ng t EAEEAES wPAi RagS nNaibesl 10QURIGH01P0 LOEAFE AR HELTSY P BRLNg
formng the bottom of base slab 210, a plurality of inclined sliding
portions d#op 1U00A44s aslowr" indFEebAdandxeli yand taepberabdhtyf ofippracpanel
13 having respectively a inclined plane corresponding to the inclined
pl ane ofplockschbébedhsuwppodtispgspadr bnorastAngl Bed 100 dmalvili?y ' aboishede
thereon, and a hydraulic jack 15 disposed inh the wall of depressed portion

120 havi ng, g pEet Q_Ba?%@dhitrtgeﬂqhﬂ ahi @d&ﬁ%éipnsﬁéeﬁﬁn%pl@ﬁr pagel sidp I n
here, it 1s appreciated that since each of soffit fornms 10 and 10' has

sanme stru re, only one soffit .formwll be explained. Wen one 14 of
sliding portions are pushed by the piston rod of hydraulic jack 15 hi nged

therew th and wpny gl <L ded ! 099, L0e § 1) e AP o o pRURRTNLYMSE

inclined supporting portions 12, 12°', 12" and 12'" disposed at
a given width and interﬁals ih depressed portion 120 of trough
110 having respectively a inclined plane théreon, a ﬁppe; panel
13 having the same width as that.of trough 110 to serve as the
form for forming the bottom of base slab 210, a plurality of
inclined sliding portions 14, 14°' 14f and 14'" dispésed fixedly
_6n the bottom of upper panel 13 having respectively a inclined
blane corresponding -to the: inélined- plane of inclined
supporting portions 12, 12', 12" and 12'" to.slidé thereon, and
a hydraulic jack 15 disposed in the wall of depressed portion
120 having a piston rod hinged in sliding portion 14 of wupper
panel 13. |
In here, it is appreciated that since each of soffit forms 10
and 10' has same struéture, dnly one soffit form will be
explained.

When one 14 of sliding portions are pushed by the piston rod
of hydraulic jack 15 hinged therewith and upwardly slided along
the inclined plane of supporting portion 12, other sliding

portions 14', 14" and 14'" are also upwardly slided



portions 14', 14" and 14'" are also upwardly slided respectively
along the inclined planes of supporting portions 12', 12" and 12'" by neans
of upper panel 13. Thus, as shown in FIG 5B, upper panel 13 is lifted in a
position to serve as a formfor formng, {he bottom of base slab 210
together with the upper surface of castf g bed 100. Thereafter, gaps

bet ween upper panel 13 of each of soffit fornms 10 and 10' and casting bed

100 are sealed., Als | yethyl ene and vinyl resip sheets are covered on
the upperretpratbesly BEatF R blReRthed i anpRept anarpdstifochintspns
soffit forms 10 and 10' to forma soffit sheeting of base slab 210 and
space bl otkS: akd" ddBRoLed" t RErB8ANE 0°f or WPREBUPBRehal P - shEBBPNngasf SBaye

sl ab 210. Wen one 14 of sliding portions are pulled by the piston rod of
hydr aul i cipakG 13Bhi ngaeent ipemedi {8 aadlidedainlly pxidideicomltongettve aschi ned
pl ane .of supporting portion 12, sliding portions 14', 14" and 14'" are

al so downperd! Fos! fshemli i@ Stree thomet om ad HNGalske silael 2ned tphatde rotvighppaet i ng
portions 12', 12" and 12'" by upper panel 13. Thus, as shown in FI G 5A

upper pan@%pég serFoversd iasa iRRSblionobo be inserted into depressed
portion 120 to let floating-up nmeans 30 and 30' as will be described bel ow

f | : 0 ' iy 0. JTh .
bopar at usT B8RSR EPEE IR0 Uit dth A ket BapSRy nd oRCRakel 97 oSPEE i tup

means 30 gggmgo ISD%SRJyJE+Spg%%d casting bed 100 are sealed. Also,

- polyethylene and vinyl resin sheets are covered on the.upper
surfaces of césting bed 100 and wupper panel 131Qf each of
soffit forms 10 and 10' to form a soffit sheeting of_base.siab
210 and space blocks are disposed thereon to form a outer wall
sheeting of base slab 210.

Wheﬁ-one 14 of sliding portions are pulled by the piston rod
of hydréulic jack 15 hinged thérewith_and downWardly slided E
along the inclined plane of supporting pértion 12, sliding _
portions 14', 14" and 14'" are also downwardly siided
respectively along the inclined planes of supporting portions
12', 12" and 12'" by upper pénel 13. Thus, as shown in FIG.5A,
upper panel 13 is loweréd in a position to be inserted into
depressed portidn 120 to let:floating—up means 30 and 30' as
will be described below to freeiy pass through trough 110 and
110' of casting bed 100.

The appafatUs accordiﬁg to the pfesent_invention further
inciudes floating-up means 30 and 30" movébly disposed

respectively in corresponding trough 110 or 110' to float up



respectively in corresponding trough 110 or 110' to float up -16-

cai sson 200 or base slab 210 to easily nove them as shown in FIG 6, 7A and
7B. Each of floating-up nmeans 30 and 30' for floating up caisson 200 or
base slab 210 conprises a floating-up papel 33 for | oading cai sson 200 or
base slab 210 having a |iquid passage Eggf a plurality of ring-shaped tube
32 di sposed under floating-up panel 33 having respectively an inlet 31 for

flowng |iquid L.e. _seawater.fro iquid.pass A of _fl i.ng=up
panel 33, C3L338R %9§t85to$a§% F%?Epggpet?iﬁas%iXgT§ﬁ§p§§ePab8§ %ggkﬁoﬁ#
bei ng crushed conprising center |anding- -pads 37 disposed in centers of each
ring-shapEHGtﬁbe%gznﬁhd - corner landing pads 38 disposed in spaces
bet ween ring-shaped tubes 32, pipe lines 34 for flow ng seawater into
li qui d passafecd3Aotf floating-up pegans 330 apada phhp BH f drloakimyyi g
seawat er of reservoir 39 through pipe lines 34. Prior to inflation,

fl oati ng-gpiseans280 amdb3Re arlabrEl corerisesad sEboakfigenpbpaaedl 38
210, and load is solidly supported on tube protector 36, as shown in

FIG 7A. VWagp seawdiRl | 8aRYEBRd J0U Oof | 0OMd20- sPawE2NS ANl 38 1aguhiggh
pressure, for exanple 6.54 kg/cnferr] by neans of punp 35, ring-shaped

t ubes 32 hRg- 30° intlate, [ : I |
the 11 oorBaaprages iy °F BEERE HhBR, ng - ShePtR. BREEP 20 0iRRERy L

panel s 13f?ga%9LthpfO£g§eio 33 having respectively an inlet 31 for

flowing 1liquid, i.e. seawater from liquid péssage 33A of
floating-up péhel 33, a tube protector .36' for prqtecting
ring-shaped tubes 32 from being crushed comprising .center
landing pads 37 disposed in centers of each ring—shaped_tube 32
and’ corner landing pads 38 disposed. in spaces bétween_
ring—shapéd tubes 32, pipe lines 34 for flowing.seawater into
liquid passage 33A of floating-up panel.33, and_a pump 35 for
supplying séawater of reservoir 39 through pipe lines 34.

Prior to inflation, floating-up means 30 and 30' are moved
under éaisson._ZOO dr .basé_ slab 210, ‘and load is solidly
supported on tube protector 36;.as showﬁ in FIG.7A.

When seawater is pumped into floating-up means 30 and 30' at
high pressure, for example 6.54 kg/c by means of pump 35,
ring-shaped tubes 32 of fioating—up méans 30 and 30' inflate,
creating a seal against the floor.surfaces of troughs 110 and
110' or the upper surface of upper panels 13 of soffit forms 10
and 10'. At this time, a portion of seawater is flowed into

plenum space under center landing pads 37 of tube protector 36.



and 10'. At this time, a portion of seawater is flowed into plenum space
under center | anding pads 37 of tube protector 36. -17- As shown in

FIG 7B, when liquid pressure within plenum space under center |anding pads
37 of tube protector 36 is sufficient tg of fset the weight of caisson 200
or base slab 210, seawater slowy escap € “bet ween ri ng- shaped tubes 32 of
floating-up nmeans 30 and 30' and the floor surfaces of troughs 110 and 110

or the upper surface of, up nel s 13 of, soffit fo 20

cai sson 200 &° bERR¥R| 4f 2?8& Qﬁh t 3]‘& 35t RETH 121?? hQ”'% 1 cPi onpess
cushion of liquid, 0.08 - 0.13 nn1th|ck The_apparat us according to_the
present | PRBAEI YAIEso FeRteResanAdnFe RS Y 1 gf trRRs PHASSTF g@oﬁszoo
or base slab 210 floated by floating-up nmeans 30 and 30' as shown in FIG 8.
Al'so, it seffippiestated ofifsetsitive watghbf ofai £edssoradHrey ngaseafidab has
same structure, only one caisson transferring neans will be:illustrated

and expl apped. skachtelr slowly sswagdsansfredmg neeansstifgfed onpbésed2aot
hydraulic jack 150 with a capacity of several tens of tons, for exanple 50

tons for EP¥LRgngCabSREAN30800RnAa36 Shal 248, f@o@@lguiﬁacégromr@@@u@ﬁsup
hydraul i c jack 1?0 and a plurality of holes 130 for inserting and

oo SPCAeL o CHEC OB SRR s et
~ forms 10 and 10'.
The caisson 200 or base slab'élo is literally fléatedlon a
thin, frictionless.cushibn of liquid, 0.08 - 0.13 mm thick.

The apparatus according to the present invention also
includes two means lGO_foi-tranéferring caisson 200 or base
slab.élo floated by floating—up.means 30 and 30' as shown in
FIG.8. Also, it is appreciated that since each of caisson
transferring means | has same structure, only one caisson
transferring means will be illuétréted and expiained.

Each of two caisson traﬁsferring means 160 comprises a
hydraulic jéck 150 with a Capécity of several tens of tons, for
example 50 tons for moving caisson 200 or base slab 210, a
pole 140 for propping up hydraulic jack 150, and a plurality
of holes'l30 for inserting and supportihg pqle.140 formed in a
given intervals and depth along each of troughs 110 and 110' on
casting bed 100, as shown in FIG.Z and 8.

When a piston rod of hydraulic jack 150 is extended to push

pole 140, caisson 200 or base slab 210 is transferred at a

'extended.distance of piston rod by supporting power of pole



Wien ‘a p| ston ro%lnbf is ’f?% f%%koﬁgby c|h€sau'1e]3<itcer‘ljoi:lecc]< tlosopuis tIhdrewo and
cai sson 200. or ransferred .at_ a extende | st

pi ston roHOb§ s]uzg);orltsl I‘F&o%%&k‘ 6# b?)?%r{eg Afﬂltol'henne)pﬂegﬁﬁgt o?lﬂ?lg%’ oY
hydraulic jack 150 is withdrew and pole 140 is npved a rted.into

next hol erep¢ﬁﬁéngb>ﬁf\eep%%?¥ﬂbl‘?ﬁeOépé?%’?%ﬂ-"tﬁ F\?/Eﬂ‘a i’c ?%‘gkm?géngnd’

novi ng of pole 140, caisson 200 or base slab 210 is transferred to

fol | owi ngpadeki 1P st G iEeOB 0R08axy nhased b8P 121 kedsndt wRKFPEred 0f-C100B
of casting bed 100, there is a wall fabricating frame 25 conprising a slip
form 22 fa@pliiewdhggwarkahy stopal88Bmo20Camtingpdedsl80.210, wor ki ng deck
(not shown) disposed on top of. slip form22 for performng steel frame

const ruct i on Aok LU Bld FIEh VYT KSop A TVBIIGH | tdastfind Wed®XI0P) ecHelrdyidy @l i C
jacks (not shown) with a capacity of several tens of tons, for exarrple 42

Lo ot WRLY| PAorIbhRibel BaRetbs Ac0hibhs PRECS. s 0P oo fgrﬁ%z (01 NN

di sposed on~sl for tenporarity sto |ng ste ranes and concrete

mortars and suppl ying themta r ki ng deck plaural it f, far
el ectric Roi'é %tt% v&ch)gncag% 56?"’ e()?al %f)lgmgfo&recga{%%
3.2 tons for transferrl steel franes and concrete nortars
deck, an&howgat Wérsﬁﬂscﬁfgc‘?moﬁoiao@\f 2 B ldippriedl eyt arpperraﬁqwn&f sr
for performng steel frame construction and concreting works regardl ess of
weat her aifdapeotats tpcoion eaed wahcretivgi swmks2008 f péurakpilr iofg bior
rains and sun's ray as shown in FIG 3.

example 14 hydraulic jacks (not shown) with a capacity of

several tens of tons, for example 42 tons for lifting slip
form 22 at a given speed? upper deck (not shown) disposed on
slip form 22 for temporarily_storing steel frames and concrete
mortars and supplying them:to-.working deck, e plurelity of,
for example 7 electric hoists (not:shown) with a capacity'of
several toos, for example 3.2  tons for transferring steel
frames and concrete mortare co upper deck, and weather
protection roof 21 supported byla plurality of rods 20 for
performing steel frame construction and concreting works
regardless of weather and protecting concreted wall of ceisson
200 from impairing by rains and eun's ray as shown in FIG;B.
The slip form 22 comprises an outer wall form (not shown)
- for forming an outer wall of the caisson, a plurality of inner

wall forms (not shown) for forming large holes in . caisson, and

8



The slip form22 conprises an outer wall form (not shown) for forming an
outer wall of the caisson, a plurality of inner wall forns (not shown) for
formng |arge holes in caisson, and a plurality of connection nenbers
(not shown) for connecting and supporting outer wall formand inner wall
form The slip form22 having 1 min heil$it is lifted in a given speed, for
exanpl e about 10-20 cm hour after curing of start concrete nortar inserted
inslip form22. The steel frame, and concrete nortars are_supplied %0 slip
form 22 r@spedrpyety EH?dﬂﬁ%“%%F+%%p8ﬁHBﬁ§SgdP8§ t co ﬂEcBPHBeS t{iden
upper deck and working deck. In third working stop 100C of casting_bed
100, therandreuprpnting guderepaldi dpmuaEnd t iewisvotWahbwhprm. Aheefldfring
cai sson formed in second wor ki ng stop 100B and painting a portion of

cai sson bgrmepaxhaviesi i moinpheight ist liffiten dor rodgigen speedsofoz00
is transferred to follow ng caisson | aunching stop 100D. In the caisson

| aunchi ngexshpPe 1HIutt heve2ar ecr/Hdwat hfiged0cdabithd 0b£MsAt &1k C 2onee@tleo
final installing place, a grounding bed 62 for |ayling down fl oati ng dock"

50, and améﬁgé%cgﬁsggkéd5£ng%ﬂﬁgg%ﬂgﬁg@ by sheet files 61, as shown in

FIG 3 and oat1 ng doc es a sitting bed 60, a floating dock

roving meansy Ang {1 93Lh00 JOPkoLALILO0 HEB0R-C" G S S 1 EbNGGY 0

form 22 respectively through corresponding guide tubes
connécting between upper deck.and working deck. |

In third working stop 100C of casting bed 100; thére are
painting and repéiripg faciliﬁies(not shown) . After curiné
caisson forﬁed_in second working stop 100B énd painting a
portion of caisson by époxy resin to 'pfevent it..from
corroding,' éaisson 200 is transferred to following caisson
launching Stop 100D.

In thé caisson lauﬁchiﬁg stop 100D, there are a floating
dock 50 for moving caisson to final installing place, a
grounding bed 62 for laying down floating dock 50, and a
verﬁical wall 55 consolidated by shéet files 61, as éhowﬁ in

. FIG.3 and 9.
Floating dock 50 includes a sitting bed 60, a floating dock
moving means, énd a floating dock tilting meané (not shown).
.Sitting bed 60 has troughs (noﬁ shown) which are able to
‘join with trough 110 and 110' of casting bed 100 and.receive
floating-up means.3d and 30' when floating dock 50 anchors to

caisson launching stop 100D to load caisson 200 thereon, and a



joinwith trough 110 and 110' of casting bed 100 and receive floating-up
means 30 and 30' when floating dock 50 anchors to cai sson | aunching stop
100D to | oad cai sson 200 thereon, and a -20- plurality of holes 130" for
inserting and supporting poles 140 of caisson transferring means 160 forned
in a given intervals and depth al ong ealh of troughs on sitting bed 60, as
shown in FIG 2. Floating dock noving nmeans conprises forward w nching
system 48 havi forward wir 1_connecting between floating dock 5 nd
casting b@&uriggtyaﬂﬁ%%}%rﬁgg\npn%%sm%%rtﬁb? RHFHRP I or W dRﬁﬁTeessq@l to
move floating dock 50 to caisson |aunching stop 100D after | aunching
of cai ssonf200aissprqtirpreafpnsian megnsl 468, farmefedngr J1NieHc KNG P Sem
49 having rearward wires 51' connecting between floati ng dock 50 and
anchor 52ahdcdépthoalongqeackdof nsralighsmgoml axie wmimny reed vl d ag rsdivemn 33

for wwinding rearward wires 51' to nove floating dock 50 to required
instal I'i ngypl.ace after | oading of caisson 200 on floati ng dock 50, as
shown in FIG 4D and 9. When forward wi nches 53 wind forward wires 51 to
move - fl oatyd A - L0 wirRa ey dyddaghes
53" unw nd r%l;%m%?gd(vﬁhe%%olﬁagzmr{eﬁ rearrl\}/%rezl‘=I \?\ii%rfches 531'&%{n rggrward
wres 51'  _tp_noye floatin ck,5 L r i nst al dq C war d
W nches 5§8uﬁﬁnvﬁ8gf 5?%?ﬁdww?]é§g5§1 %%%?%ﬁ%%oc%%??éi n%gién%%ﬁ%s&h%’sc% 0eveI

control ling space P ' s
' a%d P casting bed 100 and forward winches 53 for winding

forward wires 51 to move | floating dock 50 to caisson
"launching stop iOOD afte; launching of caisson 200 to required
installing place, and rearWaid' winching system 49 having
rearward wires 51' connecting between floating dock 50 and
anchor.52 located on requiréd installing place and rearward
winches 53' for winding réarwérd wires 51' to move floating
dock 50 to required iﬁstalling place after loading of caissdn
200 on floating dock 50; as shown in FIG.4D and 9. When
forward winches 53 wind fo:ward Qires 51 to move floating
dock 50 to caisson léunchiné séop.looD; rearward winéhes 53°
unwind rearward ﬁires 51" and when rearward winches 53' wind.
reérward wires 51' to move: floating dock 50 to required
instélling place, forward winches 53 unwind forward wires 51.
Floating dock tilting meéns has a level conﬁrolling_space.
located in one side of.floating dock 50 and a pump for filling
level controlling.space with seawater to tilt flqating dock 50
at a gi&en degree, for example 12 - 18° to ensure cai;son-200

to be slided into required installing place.



l'ocat'ed in one side of floating dock 50 and a punp for filling |evel
controlling space with seawater to tilt floating dock 50 at a given
degree, for exanple 12 - 18 to ensure caisson 200 to be slided into
required installing place. -21- The height of vertical wall 55 is
determ ned according to the tides and Tﬁé'bart of a hull of floating dock
50 i mersed in seawater after | oadi ng of caisson 200 on fl oating dock 50

and the horizontal . | evel roun d_g2.is term ne accor

det er ni ned ﬂé’fegh?eb‘ih)%ef’ﬁ zﬁgr ‘1 S‘gafjce) Pgt i QST HEfE S0 %‘f’o? b’é& %
dock 50 to be level with castlng bed 100. Since a vertical sli

di sl ocat i sheb&idesnagehithe drEn®f & Mubhtehgf berking ﬁﬂﬁkcégtﬂﬁﬂeﬁéédloo

can be produced to obstruct cai sson 200 from novi ng when the | evel of
groundi ngihede@®ater rduramcloydingeofii cedssan 2OOurant ef l@ael hg ndockebOof
is required. Also, since grounding bed 62 can be subnmerged by wei ght of

cai sson 2@@danthd | Ratipendatk 1abrethestf Igaatunad ndocke &0 coatls  daitegfAned
t hereon, consolidating foundation of grounding bed 62 is required. Al so,

the appara%esragﬁ r@b”GhEOdb@%r&ﬁ%%@ﬂheh@ﬁ%”b&o”vb%%h%@@swEﬁQ”%S3%ofQét
returning floating-up neans " to required position after unloading

of cai ssog, Qnggbe%se@{%'oaghﬂgaﬁw {ogR! U PSP 900 30cn 83 gfiown

in FI G 4A and e neans returni ng oat 1 ng- up nean

and
bed 100. Since a vertical_slip or dislocation between contacted

ends of floating dock 50 and casting bed 100 can be produced.to
obstruct caiséon 200 from mbving when theflevel of grounding
bed 62 is incorrectly détermined, an aécurate levelling thereof
is requiréd.

Also, since grounding bed 62 can be submerged.by weight of
caisson 200 and floating déck'solwhen floating dock 50 loads
caisson thereon, consolidating foﬁndation of grounding bed 62
is required. |

Also, the apparatus according_ to the present invention
includes means 39 for returning floating—up means 30 and 30' to
required position after unloadihg of caisson 200 or base slab
210 from floating—up:means 30.and 30', as shown in FIG.4A, 4B,
4C and 4D5 The means 39 for returning floating-up means 30 and
30; comprises towing bérs disposed respectively oh the rears
of floating-up panel 33 and 33',  wires 41 conneéted with
towing bars, vertical/horizontal-shéaves 42 for.controlling
.upward and downward level and horizontal direction of wires,

and a winch 40 for winding wires 41 disposed on one side of



30" conprises tow ng bars di sposed respectively on the rears of floating-up
panel 33 and 33", wires 41 connected with tow ng bars,

vertical /horizontal sheaves 42 for controlling upward and downward | eve
and horizontal direction of wires, and a winch 40 for winding wires 41
di sposed on one side of -22- casti n’gzﬁe'd 100. Wen cai sson 200 or
base slab 210 is transferred by transferring neans 160 from one wor ki ng
stop-to other, working . stop,. winch 40 unwnds wires 41 t | et

f1 oat i ng- GaShEAAs 2RF addP%0" Whehpe f?ae’eﬁ/or}mygg) °§ndba§\ﬁerF]f%%at%ﬂng- ap
means 30 and 30" is to be noved to required_position to transfer other

cai sson . 200appfpasedsbibt PansaprEingnigansndof f5aB PARSYOR DG StORate
slab 210, winch 40 winds wires 41 to pull and nove themto the required
posi ti on. o€heratwonking satopai seimchmed@f aotwindsy andras arsf et ndet
apparatus according to an enbodi nent of the present invention wll de

descri bedg1BgtehgathipeimeddsC3@ and i3d'ustsabe tfrecaperasved ofaddie when
apparatus having first, second, and third working stop 100A, 100B and 100C

~for manuf ?%Hﬂﬂﬁ‘%ghs‘?ﬁgﬁ‘%o% anggcaggson; 4 ayachiag wdePyg 10D frRuired

| aunchi ng cal sso e required Installing place. At first, 1n the

X i 0 1o the Teqiied installing place. AL fis i
14 of 6acROBECRBNT P FAPRELRS Aidioho 1 IR By Rt Bhehod gf dreed®.

p?/g;,‘g“'o} C b3k adRg ol The MR A SPVBLSE Vs b 950! QR8ch G0 Wi ndd

wires 41 to pull and move them to the required position.
Operaﬁion of a caisson manufacturing and_-transferring
_apparatﬁs according to an embodiment of the present invention
will de described, hereinafter.

FIGS 2 - 4 illustrate the_operation of the apparatus having
first, second, and third WOrking stop 100A,.100B and.IOOC for
manufacturing caisson 200, and caisson launching stop 100D for
launching caisson 200 to the required.installing.place.

At first, in the first working stop 100A fabricating a base
slab 210, one sliding portiens 14 of each of soffit forms 10
and 10' is pushed by a piston rod of hydraulic jack 15 hinged
therewith and upwardly slided along the inclined plane of one
supporting portions 12. Other sliding portions 14'.14" and 14'"
are also upwardly slided respectively along the inclined plénes
of other supporting portions 12', 12" and 12'". Thus, as shown
in FIG.5B, the upper panel 13 is 1iftedein a positien to serve
as a form for forming the bottom of base slab ZiO together with

the upper surface of casting bed 100. Thereafter, gaps between



supporting portions 12. Qher sliding portions 14' 14" and 14'" are al so
upwardly slided respectively along the inclined planes of other supporting
portions 12',- 12" and 12'". Thus, as shown in FIG 5B, the upper panel 13 is
lifted in a position to serve as a formfor form ng the bottom of base slab
210 together with the upper surface of- @&isting bed 100. Thereafter, gaps
bet ween -23- upper panel 13 of each of soffit forns 10 and 10" and
casting bed 100 are seal ed. Al so, polyethylene and vi resin sheets are
covered oteRére papel L3rPAceschdr Oe‘g g to P 0 %oaftf%p]eq’ pahd| c28tHRIeach
of soffit form10 and 10" to forma sofflt sheeting of base slab 210, and
space bl ds&s 160 eark speskeldt heRksa, t polpehhuleneeandalingheseshy shephse
slab 210. Then, in soffit forns 10 and 10', steel frame works are perfornmed

and concrgte é@&éﬁédlénfthéed pberf Qﬁafacbasefstabtlﬁi;tbedcmoor ehdduppee
slab is cured, one 14 of slldlng portions is pulled by the piston rod of

hydraul i C%éﬁ&f 18 Bfn%%%ﬁwe%ébfﬁedfeemﬂw dly slg ded; aFong éhgofﬁfﬂzl ned

pl ane of supporting portlons . ding portions 14' 14" and 14'"

I dl ded I I
St SR B LSt e o fgg! 100 08! Wi galgatay o
shown i t | 13 I d
Tnto | dcpressed 6r EPER 226 e Y RIS Hedns °e3'ntaig€ beg°Fabany o

pass through trough 110 and 110" of :
in sofflt forms 10 and 10', steel frame works are performed and

concrete mortar is filled to form a base slab.

After concréted base -slab. is cured, one i4 éf sliding
porfibns is pulled by the piston rod of hydraulic jack 15
hinged.fherewith and downwardly slided along the inclihed plane
of supporting portions 12.

Other sliding portions 14' 14" and 14'".are also dbwnWardly_
slided respectively . along the inclined plaﬁes' of other_'
supporting portioné 12', 12" and 12'" by upper panel 13. Thus,
as shown in FIG.5A, the_upper panel 13 is lowered in a position
to be inserted into _depféssed portion 120 to let floating
means 30 and 30' to freely pass through frough 110 and 110' of
first workiné stop 100A. After space blocks are separated from
base slab 210, floating-up méans 30 and 30' ére moved into
trough 110 and 110° of first working stop and positidned under
base slab 210 by means 39 for'returning _fioating-up_means 30
and 30' ; as shown in FIG.4A.

When seawater is pumped into floating-up means 30 and 30'_at

high pressufe,-for example 6.54.kg/mﬁ by means of pump 35,



first working stop 100A. After space bl ocks are separated from base slab
210, floating-up nmeans 30 and 30' are noved into trough 110 and 110" of
first working stop and positioned under base slab 210 by nmeans 39 for

returning floating-up nmeans 30 and 30' , as shown in FIG 4A. Wen
seawater is punped into floating-up nea?®d-30 and 30' at high pressure, for
exanpl e 6.54 kg/cnferr] by neans of punp 35, -24- 'ring-shaped tubes 32

of floating-up neans 30 and 30" inflate, creating a_seal against the floor
sur f aces mfngrshaped 1ngend3210f Sloakdngpyer Meansadd @fn%g?ﬁb'r Rk se 13 of
soffit forms 10 and 10', as shown in FIG 7A At this tine, a portion of
seawat er . ¢sedt v da | séal t Aga phehuithepddeounder faeriserofl dnuhiughpalds0 3Fnadf
tube protector 36. As shown in FIG 7B, when the liquid pressure within

- pl enum spprEr W aihL iRIr Istdiate REIupperobahebe PBOLECEOFEBE FSrms 10
"sufficient to offset the weight of base slab 210, seawater slowy escapes

bet ween ring-slaped,d ubes 32 Hreatiang- Up reghss 3¢ 1aRd 39 il fbpor
surfaces % t?guéhgnalg an f%%' or ‘the upper sur?acé of uppgggbéhels 13 of
soffit forms 10 and 1Q!. The.base sl ab.210 is |iteral floate .1 hin,
frictionl ¥232LEhi bt g’r"Y"Faui‘-B?OoFg@ PIFnE §RAGE c‘kr?"k%x‘f?’?%%rg%?‘?éﬂ ack
150 and pole 140 of transferring neans_ 160 are installed respectively in
one si de RA99Hadd Qfaptyle REGLECHSre IBO, ASaShABW T nF?PG7B'8.WCerbnt§e
pi ston rod of '

liquid pressure within plenum space under center landing pads

37 of tube proteqtor 36 is sufficient to offset the weight of
base slab 210,l seawater slowly escéées :between ring—shaped
tubes 32_of fldating—up_meaﬁé 30 and.30'and thé floor surfaces
of troughs 110 and 110' or the upper surface of upper panels 13
of soffit forms 10 and 10'. The base slab 210 is literally
floated on a thin, frictionless cushion of liqﬁid, 0.08 - 0.13
mm thick.

Next, hydraulic jack 150 and polé 140 of transferring means
160 are installed respective;y ih one side of base slab 210
and hole 130, as shown in .FIG. 8. When a piston réd of
hydrauiic jack 150 of transferring means 160 is extended to
push . pole 140, base slab 210 is transferred in a extended
distance of piston rod by supporting péwer’of pole 140. |

Then, the piston rod Qf hydraulic jack 150 is withdrew and
pole 140 is moved and inserted into next hole. Thus, by
repeating the operation of hydraulic'jack 150.and moving of
pole 140, base slab 210 is transferred to the follpwing working

stop 100B of,_castiﬁg bed 100. After transferring 6f base slab



hydraulic jack 150 of transferring nmeans 160 is extended to push pol e 140,
base slab 210 is transferred in a extended di stance of piston rod by
supporting power of pole 140. Then, the piston rod of hydraulic jack 150 is
wi t hdrew and pole 140 is noved and inserted into next hole. Thus, by
repeating the operation of hydraulic ja8k~150 and novi ng of pole 140, base
slab 210 is transferred to the follow ng working stop 100B of casting bed
100. After_ transferring of base slab -25- 210, in_fjrst workin Eo
100A, opet¥i o ¥ PRI RAoTHeP B3GR s?%%r?‘él%rFﬁé’ﬁéﬂa’éénaeégf’? 88
above. In second working stop 100B for formng a wall on base slab 210, a
slip fornvae islaetipparfsemgddiles dgsgribed abPpdge construction and
concreting work are perfornmed thereon. Steel franes and concrete nortars
for these winksemonds wapdkiedy respect0OR| fot hf oogingoar espbdbndnnbagei déabubes
from.upper deck to working deck. After curing of the start concrete

nortar insegled i g shi Bdrad nposlid EetMo? baski fdRmh,i Naadgi stese speedmef
about 10-20 cmhr by neans of 14 . hydraulic jacks with a capacity of 42

tons. Wthohi{ti00:8h ShiP LACBEand hR: Sele EEHE, FROS! EHELLOA. A8 cer

concreting Works are conti nuously performne e caisson Is conpletely

built. The lifti d of the slip f ' || ed ding.
curi ng pel FOReB1 T COMEREE nBPEERT=n 184 SRES0( HET otk © aRHCBRLER of

hands. respectively through corresponding guide tubes from upper deck
to working deck. After éuring of the start concrete mortar
"inserted in slip form, slip'fofm 22 is lifted in a given speed
of about 10-20 cm/hr by mééns'of 14 hydraulic jacks with a
-capaéity of 42 tons. With lifting 6f slip form 22, the steel
frame construction and- conc;efing works are continuously
performed until the caissoh.is cqmpletely built.
The lifting speed of the slip form 22 is controlled according
to .cufing period of thé'_concréte mortar, mixed rate of
concrete, and skill of hands.

Aftef caisson 200 is built in second working stop 100B, it
is transferred to third'.working stop 100C by wusing of
floating-up meaﬁs 30 and 30f and transfefring means 160 as
described abovef_ Another base slab formed in first working
stop iOOA is also transférréd to second working stop 100B by
using of floating-up'méans 30 and 30° and_t:ansferring means
160 and 1in éecond working stop 1OOB,'operation forming a wall
thereon is performea by uéing of wall fabricating frame 25. At

this time, returning floating-up means 30 and 30' from third



After caisson 200 is built in second working stop 100B, it is transferred
to third working stop 100C by using of floating-up neans 30 and 30" and
transferring means 160 as descri bed above. Another base slab forned in
first working stop 100A is also transferred to second working stop 100B by
usi ng of floating-up means 30 and 30' ar®® transferring nmeans 160 and in
second working stop 100B, operation formng a wall thereon is perforned by
using of wall fabricating frane 25. At this tine, returning floating-up
means 30 aodkidg fstom W90 to fizmt wauking stop 1602 de GatishrdhPYst op
100A is carried out by pulling wires 41 by nmeahs of w nches 40 of returning
means - 39. pillddng whresf dilsbywoe&nsgos twindoA 4opdr arebnriabgi saanag3?hird
base slab is perforned in a manner as described above. In third working
stop 100C, thes&ai S$On 20@shkorwdeking seeend VUK ngpetapidA0Fdksr inuteichgand
I f necessary, repaired. Also, a portion, for exanple tidal zone of caisson

IS paintedyy £RAL% 15%%5”1&?%&?8%&& infd BGRY Qdi REscAfilR aBbkag in

third working stop caisson 200 is transferred to a sitting bed 60 of

a floating dock_50 using of, fl L RQ- ' t '
means 160, aﬁ]a Y}i’bﬁ%mo%iﬁﬁggsﬁgﬂﬁ?f%ggh%lﬁeegg %%sglgf%;(?t%?%%e e%ﬁg%%&g{sd "
descri bed above. Wen flgating dock 50 | gads cai sson 200 thereon,

cai sson 2005king Srore OB i§ cugiet: ARG Bgdnﬁﬁeﬁ?aFYoa’f‘FB@lﬁﬁgk

portion, for example tidal zone of caisson is painted by epoxy -

| .e,
S0, a
H

resin to prevent it from corrodihg.

After curing in third_working stop 100C, caieson 200 is
trahsferred to a sitting bed 60 of a floating dock. 50 bY'using'
of floating-up means 30 and 30', transferring'means 160, and
troughs (not shown) and holes 130' of sitting bed 60, as .
described above. |
When floating dock 50 loads caisson 200 thereon, i.e, caisson
200 is transferred to sitting bed 60 of floating. dock SO;
troughs of sitting bed §O-and casting bed 100 are temporarily
sealed each orher on.'cohtacted’ ends- thereof to ensure
floating~up means 30 and 30' to be.perfectively operated.

Another caisson formed in second working stop .lOOB is
transferred te third working step 100C by ueing_of floating-up
means 30 and 30' and transferring means 160 and in third
working stop 100C, curing and painting operatioﬁ therefor ie
performed. Also, third base siab formed in first working stop
100A is transferred to second working stop 100B by using of

floating-~up means 30 and 30' and transferriﬁg means 160 and in



troughs of sitting bed 60 and casting bed 100 are tenporarily seal ed each
ot her on contacted ends thereof to ensure floating-up neans 30 and 30' to
be perfectively operated. Another caisson forned in second working stop
100B is transferred to third working stop 100C by using of floating-up
means 30 and 30' and transferring neans2460 and in third working stop
100C, curing and painting operation therefor is performed. Al so, third
base slab formed in first working stop 100A is transferred to second
wor ki ng sseporidoBobyingi A§opf 1008at iowgras Lesarforag nehe 302 LhnBheFapBf &fring
means 160 and in -27- second working stop 100B, operation formng a wall
t hereon ipsepeoimededybysiaigngfof wakl | falabicatinggftanee 222. Also, in
first working stop 100A, operation fabricating fourth base slab is

performedsi fs@ FEFIEELg At S8 V0D e bpaliaid.on Fabaiza@inFdedthl Bakkengldpck
50 of calsson Iaunchlng stop 100D, seawater stored in the body of floating

dock 50 i g Sfblh £ Jf WahdiPall fekERgodackngheand moved (o the final
ace by pu

|nstaII|ng I'ing rearward w res means of rearward

A or T oati G dotks S0°T LoMiTha SpAHed Ros B AP, G s, 2a8PEydns

controlling space | ocated in one side of floating dock 50 |s filled with

seavater ByoR bAPP: THRAWAEBaTTMEFUSk 309 ?thyl Pdd tdrak igioy 8RcdegPeds for
exanple 12 - 18 to let caisson
pumped out to float up floatlng dock 50 and moved to the final

installing place by pulling rearward wires 51' by means of

rearward winches 53' of rearward winching system 49, as shown

in Figs 4D and 9.

After floating dbck 50 is moved to the final installing place,

a level controlling space located in one side of floating dock

‘50 is fil}ed.with seawater by a pump. Thus, floating dock 50 is

tilted at a given degree,'for example 12 - 18f- to let éaisson 
200 to slide into the required ihstalling place and to be

launched.

After. léunchiﬁg of «caisson 200, seawater of level
controlling space is pumped out. The floatiné dock 50 is
retufned to grounding bed 62 of caisson launching stop 100D by
pulling fqrward.wires 51 by means of forward winches 53 of
forward wiﬁching syétem 48. When floatlng dock - 50 is
positioned on grounding bed 62 in the position whlch troughs of
sitting bed 60 are able to join with trough 110 and 110' of
casting bed 100, the body of floating doqk 50 -is filled.with

seawater by the pump to submerge and thereby lay down floating



200 to slide into the required installing place and to be | aunched. After
| aunching of caisson 200, seawater of |level controlling space is
punped out. The floating dock 50 is returned to groundi ng bed 62 of

cai sson | aunching stop 100D by pulling forward wires 51 by neans of forward
wi nches 53 of forward w nching systenk848. When floating dock 50

is positioned on grounding bed 62 in the position which troughs of sitting
bed 60 are able to join with trough 110 and 110" of casting bed 100, the
body of fdoaki®®. dock 50 is filled with seawater by the punp to subnerge
and thereby lay down floating -28- dock 50. In this way, by repeating
operations iTh eakbsofwaygr kbng rtpees; irsni spemstapesnaiuf eectr eof awgrkangched
in the required installing place. Thus, the present invention provides an
appar at ussapgs "eERedsbhar afrer mahuidcturgn et Lihnehedi $800hei Tecadtrieny
bed and transferring caissons to required installing place are carried out
by a_cont | Qupls; || ge-upa OPET 4 | Gl T bPEsEnE Ml Avaersn aikdiatidd i 0

i ncrease The opera i ci'ency and thereby reduce the period and cost of-

comst{uct o0 A58, ot RSB oG Ol PLOVLACR - BRERL S ANd o

cai sson iintrigiL%ﬂ&fd égdthgggﬂlé¥g2gfg£r£g Uizggssons to rsquired
installing olace are carried out by a continuous line-up
operation requiring a small spéce and facility to increase the
operation efficiency and thereby reduce the period and cost of
construction.

Also, the present invention provides an apparatus and method
thetefor.having a simple structure and operation in.a manner
which after caisson is trsnSferred to the following or required
wotking stop, caisson transferring means is able to be easily
returned to the requireos position without using of a long

separativé railing system such as that in the conventional

system.



wor ki ng stop, caisson transferring means is able to be easily returned to

t he requmiii ni | it hout using of a |long separative railing system
such a'smnmiummlﬂ]uﬂﬂHmentional system -29- Wat is clainmed is: 1. A
cai sson manufactw i g and transferring apparatus conprising: a casting bed
having first working stop for forning'azgase slab for caisson , second

wor ki ng stop for formng a wall on base slab, and third working stop for
curing caisson forned in the second working stop and painting a portion of
cai sson D¥hafates pricomegd dfsft to prevent it fromcorroding; at |east one

| ongi tudi nal trough disposed in said casting bed; base slab form neans

di sposed in and about said trough which is located in the first working
stop for form ng base slab together with the upper surface of said casting
bed; wal |1fabr cata hgssoranmativiaese inyg seandd worakisferstiowy f oapbaratng t he
wal | on the base slab; floating-up neans novably di sposed in said trough
for floatipgoppseagsson or base slab to easily nove caisson or base slab;
and neans for tranSferring caisson or base slab floated by floating-up

means to th é&SHlﬁ&db88sh%%ﬁ%g first working stop for forming a base

slab for caisson , second working stop for forming a wall on
base slab, and third working stop for cu;ing caisson formed in
the second working stop and painting a portion of caisson by
waterproof stuff to prevent it from corroding;

at least one'lohgitudinal trough disposed in said casting
bed;

base slab form means dispoéed.in and about said trough which.
is located in the first-workihg.stop for forming base slab
together with the upper surfa;e of said casting bed;

wall.fabricating meané diSposed in second workihg stop for
forming the wall on the bése slab;

floating—-up méans movany -disposed in said trough for
floating up caisson-or base slab to easily'move caisson or
base slab; and

means for transferring céiéson' or base slab floated by

floating-up means to the required position.

2. The apparatus as claimed in claim i,'wherein said base slab
form means comprises depressed portion formed in the trough,

soffit form disposed in the depressed portion for forming the



2. The aﬁﬁarérﬁ§—a§—trarwed in claiml, wherein said base slab form neans

conpri se B Ligepn fOrmed in the trough, soffit formdisposed in
t he depréMﬂ ,mimuli!"mrf orm ng the -30- bottom of base sl ab together
with the wpper surkac casting bed which is located in the first working
stop, and a plurality of space bl ocks WB8posed on the casting bed having an
I nner surface adapted to forman outer wall sheeting of base slab. 3. The

apparatus as clainmed in claim?2, wherein said soffit formis conposed of a
pl ural i t yoBEtPRCPE RRP. UHIRR thIRETHFH b AR M@Hﬁ@éﬁ@&#gbgl T nEﬁE?FHQd

pl ane thereon disposed at a given width and intervals in the depressed
porti on obedrougbh bs ubpeatedinigl theyifig sthelorkimanistoR ragnchat Péprahdty
trough to serve as a formfor formng the bottom of base slab together with
t he upperosusbace Mlxsasd i dfspededaocpl wiad | ¢ysoingnbkeidnddisinigli amy poneirons
di sposed fixedly on the bottom of upper panel having respectively a

i nclined Qhﬁﬁscéoéél&?@é)@dié‘gféﬁn the cuteld Radipkaeetohgeaebée i sTAK Ned
supporting portions to slide thereto, and a hydraulic jack disposed in a

wal | of depressed portion having a piston rod hinged on one of the sliding
portions of upper panel. 4. The apparatus as clained in claim1, wherein
ool %L DUE SR SALL B iR OB1 LNGRAR BRSlnd 0o 0800 sBRser
tube disp%ggg ggdggméggeélé?u;'g{dﬁélity of inclined sﬁpporting portions
having respectively a inclined plane thereon diéposed at a
given width and intervals in the depressed portion'éf trough, a
upper panel having the same width as that of the trough to
serve as a form for forming the bottom of base slab'together
with the upper surface of casting bed, a plurality of inclined
sliding portions disposed fixedly on the bottom of upper panel
having respectively a inclined plane corresponding to the
inciinéd.plane of each of inclined supporting portions to slide
thereto, and a hydrauli; jack disposed in a wail of depressed

portion having a piston rod hinged on one of the sliding

portions of upper panel.

4. The apparatus as claimed in claim 1, wherein said
floating-up means comprises a floating-up panel for loading
caisson or _base slab therebn having a 1liquid passage, a
plurality of ring-shaped tube disposéd under the floating-up
panel having respectively an inlet for flqwiﬁg liquid from the

liquid passage of floating-up'panel, a tube protector for



panel havi ng respectivel ninlet for flowng liquid fromthe liquid
passage of Jﬁ“ ﬂmﬂ Hu ﬂ%l a tube protector for -31- protecting the
ri ng- shapeds 1] i crushed having center |anding pads disposed in

centers of each #ing4shaped t ube and corner | anding pads disposed in

spaces between ring-shaped tubes, a pibé‘Fine for flowng liquid into the

| i qui d passage of floating-up panel, and a punp for supplying liquid

t hrough t he gipe,line. 5. The apparat us as ckaine i.n clainl%? wherein said
t r ansf er rPFRCHERHRI c IR | é’éé‘gefsﬁ'ﬂ:l‘eﬁtl FEPfack PBr n§rEE$Son 87 Bese
slab, a pole for propping up the hydraulic jack, and a plurality of holes -
for insercéemyenndandipgr tvads t Héspeisedf dimedenhess giokere3 ¢t eF ¥BFsSAARSHept h
in the casting bed. 6. The apparatus as clained in claim1l, wherein said
wal | fabrtglaéi rghdreansoeneapr i sasdingl ipadsor dibppseédr nimg spageld brthase

sl ab, working deck disposed on top of slip formfor perform ng steel frane

construct  pRgagdaseacnheiddyy Warksiped piuealfidey ©fowimly adliiqmijdackstéorhe
lifting slip format a given speed, upper deck disposed on slip formfor

t enpor ar i rj el ¢f .and..co he aLs plsyik ; mfo
wor ki ng d%%ﬂ?ig % 8?§?§t9f0F§gFgé? igghgﬁggé'fg?hﬁrgngﬁg?r?ﬁg g?&%?y?pgnes

and concrete mgriars to er. deck, and weat her protection roof supported
by a plur Fﬂ?ggthFﬁﬂghf%#)Fﬁﬁ?%ﬁﬁ“ﬁﬁ steel frame construction and
concreting works regardl ess of.

5. The apparatus as claimed in claiml 1, wherein said
transferring méans comprises' a hydraulic Jjack for pushing
cailsson or base slab, a pole for propping up the.hydraulic
jack, and a'plurality of_holes.for inserting and sﬁpporting the

polé formed in a given intervals and depth in the casting bed.

6. The apparatus as claimed in claim 1, whefein said wall
fabricating means comprises a slip form for forming a wall on
base slab, working deck disposed on top of slip form for
performing steel frame.conStruction and concretihg worké, a
plurality of hydraulic jacks fof’lifting slip form at a given
speed, upper deck disposed on slip form for temporarily storing
steel frames and concrete mortars and supplying them to working
deck, a plurality of -electric hoists for transferring steel
frames and  concrete 'mortars. to upper deck, and weather
protection roof supported by a plurality of rods for performing
éteel frame construction and concreting works regardless of

weather condition and protecting concreted wall of caisson



weat her T, ﬂ“!““! tecting concreted wall of caisson -32- from

i npai ri r‘ﬂm\\mu“n Bun's ray. 7. The apparatus as clained in claiml,
further 'Gonpri 6§inY a° floating dock for noving caisson to the required
installing place including a sitting bed having a trough which is able to
join with the trough of casting bed ant3Receive the floating-up neans when
the floating dock anchors to a caisson |aunching stop to | oad cai sson, and
a plurality of holes for inserting and supporting the pole of caisson

t r ansf er r ERgMnEBERS1F SRERY i FRENiaNch SURt'& F&Ys and depth al ong the trough
on the sitting bed. 8. The apparatus as clainmed in claim?7, wherein said
floating dock further conprises floating dock novi ng neans conpri sing
forward wi nching system having forward wires connecting between the

floating docknandigeraass i 49 bedimed fiar wadmvnchesrilver weodpngsihg a
forward wires to nove the floating dock to the dock | aunching stop after

| aunchi ng f%at‘iﬁﬁswkt Ord Nenb ooy " eaiRsRl [Hdo it ap8quapddr gaseand in
wi nchi ng system having rearward wi res connecti ng between the floating dock

dth har |, ted t ' [ al i
i nchos. | BLGEnd RO UERES Babkra Pg PEVARG. o ReOpBRCATS AR RIS, o

required installin - i : .
: join withgtgleaggoggﬁeéf_l gggtl:{lrgg Ok;ec?%{ns %rc]ec()erll\;eh%hfel %ﬁ%‘a@:qn%()—%lf)

means when the floating dock anchors to a caisson launching
stop to load caisson; and-a1§lurality of holes for inserting
and supporting fhe pole of caisson transfefring means formed in
a given intervals and depth along'the trough on the sitting

bed.

8. The apparatus as claiﬁed in claim 7, wherein said floating
dock further comprises floating dock moving means comprising
forward winching system 'having forward wires connectiﬁg
between the floating dock_ and_ the casting bed and forward
winches fqr winding the forward wires to move the floating dock
to the dock launching stop'after_launching of 'caiéson to the
required installing place, and reafward winching system having
fearwérd wires connecting between the floating dock and the
anéhor located on the required inétalling place and rearward.
winches for winding the rearward wites to move the'floating
dock to the required installing place'after loading of caisson

on the floating dock.



-33- 9. The apparatus as clained in claim?7, wherein said floating dock
furt herlmwﬁmuumﬁnljng dock tilting neans having a level controlling
space | i Wtie of the floating dock and a punp for filling the

| evel cohtrl Iind space with seawater to tilt the floating dock at a

gi ven degree to ensure caisson to slide33nto the required installing place.
10. The apparatus as claimed in claim11, further conprising neans for
returning floating-up means to the required position after the caisson or
base sl alPi sThe aapperatds as. cirémgdpanatcdaizs ol Hiheeeim $rddnfi02tWArein
said returning nmeans conpr.i ses tow ng bar disposed on the rear of the

f1 oat i ng-dyxclpafiektheirr eomponineet efiloat hngheadwi nyl bamg weanisc did hiord zant al
sheaves for controlling upward and downward |evel and horizontal
directi om&fe E8atrandiagWspdtd olovbfddNdnt henhaM se8edicFposissl Ghoatengi de
of the casting bed. 12. A caisson manufacturing and transferring nethod for
use in a s n C g ih&apaEenyad aRpAT A US ngs
casting ﬁgﬂégagﬁﬁggf%&@F;&%#ﬂiﬁgrg%%% ?E% %orning a Sﬁggﬁgﬁﬁg?ﬁgiioﬁéEh
wor ki ng stop for_ formng, l.| op,base sl nd _third rkin r
curing ca?%%%t?%r meeh i gl?ﬁ\é\atg}aecoﬁaoﬁgwgn?%ﬁ%p gtrifd ‘Ji{)algr%t ieﬁg (ge %%)i g% of

t he cai sson by waterproof stuff to prevent it fron1porrof£ng, ai | east one
ensure caisson to slide into the required installing place.

10. The apparatus as claimed in claim 1, further comprising
means for returning floating-up means to the required position

after the caisson or base slab is transferred.

11. The apparatus .as. claimed' in claim 10, wherein said
returning means éomprises towing bar disposed on the rear of
the floating-up panel;-'wires_connected with the towing bar,
vertical/horizontal sheaves. for controlling upward and
downward level and hori;ontal direction of wires, and a winch

for winding the wires disposéd on one side of the casting bed.

'12. A caisson manufacturing énd transferring method_for use in
a caisson manufacturing and transferring apparatus éomprising
a casting bed having first working stop for forming a base
slab, secondlworking stop for forming a wall on base slab, and
third working stop for curing caissén formed in the second
working stop and .painting_ a portion of the caisson by

waterproof stuff to prevent it from corroding, at least one



-34- "I ongi tudi nal trough disposed in the casting bed, a base slab form
nmeans di m lﬂmm ut the trough which is located in the first

wor ki ng Elmr I““ base sl ab of cai sson together wth the upper
surface of ¢casti*ng® bed, wal | fabricating neans di sposed in second

wor ki ng stop for formng the wall on badd ~s| ab, fl oati ng-up nmeans for
floating up cai sson or base slab novably disposed in the trough to easily

nove.cai sson or base, and ans, for transferrin ai sson or base sl

f1 oat ed %@ng$ﬁqg&¢%b_Eﬁouggaé3539§e e f%ﬁquﬁglﬁgs'%ianag%%%?igﬁgg:'a
base slab fabricating step fabricating base slab of caisson at the first
wor ki ng sfeopn medns dispesed okt ianf kgt rtdyes teaouahy Whdsh disaporgtefeln
second working stop by using of the floating-up neans and the transferring -
means; a tviek| ffiddetd cabirkdgngt eptdpbriicoat Eagmangaldasm lbdeb sblb aratheon
second working stop; a second transferring step transferring fabricated

cai sson tgoddindrWworktRg shep bppesi nguekatbe bEoathsging Mpads andwhbe
transferring nmeans; and a curing and painting step curing caisson formed in

t he secon ' t d gaaiytd ia R dd D Wk Ca4 §SO0RoRY FWahehgr oof -
stuff to %?%ggéée??afﬁgﬁﬁgopgg insggfgfgﬁﬁghﬁgthéﬁ gfgcsai%edoin cIain?lZ,
wherein sgﬁg_gﬁﬁﬁ_slab

oni- base slab, floating-up means for floating up
caisson or base slab movably disposed in the trough to easily
move caisson or base, and means for tranéferring caisson or
base slab floéted by floatiﬁg—up_ means to _the required
position, comprising:

a base slab fabricating step fabricating base slab of caisson
at the fifst working stop; .

a first transferring' step transferring base slab to the
secbnd working stop by_usiﬁg of_thé floating-up means and the
transferring means;

a wall fabricating step fabricating a wall on base slab at
the second working stop:

a second transferring step transferring fabricated caisson to
third working stop by using of the floating-up means and the
transferring means;_and

a curing and painting step curing caisson. formed in the
second working stop and paintiné a portion of the caisson by

waterproof stuff to prevent it from cofrdding.

13. The method as claimed in claim 12, wherein said base slab



fabri catimg step conprises lifting soffit form said soffit form being

di sposed 4 i tion which is located in the trough of first

wor Ki ngclﬂmﬁmamﬁmm{ad of a plurality of inclined supporting portions
havi ng respectitvehy @& inclined plane thereon disposed at a given width and
intervals in the depressed portion of f?%hbh, upper panel having the sane
wdth as that of the trough to serve as a formfor formng the bottom of
base sl ab ether, with_the upper. surface of casting bed, a plurality,of
ol i ned SATIRE ot | SHEPAISBBETER (Lit YLBR SR SO0 CHTDr 3T SRt
having respectively a.inclined plane corresponding to the inclined plane of
each of i felumeerEnppdisPagedoini sieprassad ReiHRRovhighdig MRFRAd L3 ack
di sposed in a wall of depressed portion having a piston rod hinged on one
of the sliwhengymigh oms Hirsppeorkiangl stepal ang zogwosest weera theutphetry
panel of lifted soffit formand the casting bed, covering pol yethyl ene and
vinyl resigr sheatimed dpsrising aans idn <€ asdv gy beskpaek ihel yppeinphhedd of
soffit form disposing space bl ocks on the casting bed and the upper panel

of soffit t agj ! iNGy PhtRagRqsidke rdRd sPer OFfé g
- steel fraﬁgggg%é€?%€%?%naégggggﬁgggtfﬁgﬁﬁﬁéks. ii. The #etﬁod as éiained I n

laim12 . i d fi : , _ .
pace bl ocETSITRDRE o of (ENGH G iRt B4 S S0 B A
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as that of the trough to serve as a form for forming the bottom
of base slab together with the upper surface of casting bed, a
piurality of inclined sliding portions disposéd fixedly on the
bottom of upper panel having respectively a inclined plane
corresponding to the inclined plane of each of inclined
subporting portions to slide thereon, and a hydraulic jack
disposed in a wall of depressed portion héving a piston rod
hinged oh one of the sliding portions of uppef panel,_sealing a
éap between the upper panel of lifted soffit form and the
casting bed, coveriné polyethyléne and'vinyl resin sheets on
upper surfaces of casting bed and the upper panel of soffit
form, disposing space blockS-oh_the casting bed and the ﬁpper
panel of soffit form to form an outer wall sheeting of base
slab, and performing steel.frame construction and concreting

works.

14. The method as claimed in claim 12, wherein said first
transferring step comprises séparating the space blocks from

base slab after a concrete mortar of base slab is cured,



Fomer;Dg/Lhe/npﬁEF/B;////of soffit formby neans of the hydraulic jack to
ensur he fl ' gmm§§®pans to freely cone into the trough of first
wor ki ng wn& p base slab by neans of floating-up nmeans, said
floatin sS*being conprised a floating-up panel for |oading caisson
or base sFab thereon having a liquid pas¥age, a plurality of ring-shaped

t ube di sposed under the floating-up panel having respectively an inlet for
flowwng liquid fromthe |iquid passage of floating-up panel, a tube
prot ect or loeringr otbet i upper hearialy- sfapedffibe Fo¥fmg by uBkgadsha9f nghe
center | anding pads disposed in centers of each ring-shaped tube and

corner | angidigupads dcpasedensuspatks brbueengrupgmehaseda ubesla qinpe
line for flowing liquid into the |iquid passage of floating-up panel, and a

punp for SuRR Wird0 tddigrd JAr quahsd R AiRRy 1dtth, andl dd@isd aig ivesdaskals| ab

to the second working stop by neans of transferring neans, said
transferring neans i cqgﬁ('_ raw.j:cy | pushi GaISS or
base sl ab,bygam%% ® ?gr r%"o%p. r%%‘ﬁg ﬁe?ﬁg, h;/gé{rl;aul ?%g?gg{}g Hgngl%%npl urailjfiﬁ%y
of holes for inserting _and supporting th ole formed_in a given_ interwvals
and dept h TS achs o1 F0OBEATOTEP PROSEREGL AR ERT, kP AR CP TR, 148
wherein said wall fabricating step conprises setting a slip formon the
base sl abtheseasy aginged ¥¥QH%£CBﬁ§§ﬁE€tidh RABT B LAEY eOingr Ry kShaped

lifting the slip format a given speed by neans of a - 37- .
- tube disposed under the floating-up panel having respectively

an inlet for flowing liquid from the 1liquid passagé. of
floating-up paﬁel, a tube protector for protecting the
ring-shaped tube being crushed having center landing pads
disposed in centers of each ring~shaped tube and corner
landing pads disposed in spaces between ring-shaped tubes, a
pipe line for flowing .liquidl into the 1liquid passage of
floating-up panel,'and a pump for supplying liquid through the
pipe line, and transferring base slab to the second working
stop by means of transferring means, said transferring means
being comprised a hydraulic jack for pushing caisson or base
slab, a pole for propping up the hydrauiic jack, and a
plurality of holes for inserting and supporting the.pole fqrmed

in a given intervals and depth in the casting bed.

15. The method -as claimed in claim 12, wherein said wall
fabricating step comprises setting a slip form on the base
slab, performing steel frame construction and concreting

works, lifting the slip form at a given speed by means of a



éluréli' icjack after a start concrete nortar in the slip
form '_"" m H"ﬂrepeating the steel franme construction and
M *

concreting e\l

conpri sed
plurality
plurality
wal{ form

aisson is conpletely built, said slip form being
of an outer wall formfor formng an outer wall of the caisson,
of inner wall formfor form nmgdd arge holes in caisson, a

of connection nenbers for connecting and supporting the outer
and the inner wall form 16. The nethod as clained in claim 12,

wher ei n satlhealcdig af arfdrauhie stapk cAfre s es Sl AT RPTRY ofn

fromcai sson after a |ast concrete nortar is cured, floating up caisson by
suppl yi ng theuisd it doampl ur ki tquidd s | rpdhappeatibg dibposetieahdefrange

floati ng-up panel, and transferring caisson to the third working stop by

operating

ddres tvek b Cah@ckosdppei hgdwolkkst h@tpal edfiersdr appi aenplbetd he

a

hydraul ic jack. 17. The nethod as claimed in claim12, further conprising a

step of |

means and transferrin ns, Sal

and recei

19 Csaalfégélwlgg £ inl %@(ﬁ?%g gl e usiengnobuthe {hoat FoemUpor
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cai sson | aunching stop tq |oad cai sson, and,a plurality of

i nserting

| es

h f,
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in a given intervals and depth along the trough on the sitting

connection members for connecting and supporting the outer wall

form and the inner wall form.

16. The method as claimed in claim 12, wherein said second
tranSferring_ step comprises separating the slip form from
caisson after a last concrete mortar is curéd, floating up
caisson by supplying liquid:intb a plurality of ring-shaped
tube disposéd under the floating—up panél,.and transferring
caisson to the third working stop by operating.the hydraulic
jack supported by the pole for propping up the hydraulic

jack.

17. The method as claimed in claim 12, further comprising a
step of loading caisson on a floating dock by using of the
floating~up means and transferring means, said floating dock
being comprised a sitting bed having a trough which is able to
join with the trough of casting bed and receive thé floating-up

means when the floating dock anchors to a caisson launching.

stoprto load caisson, and a plurality of holes for inserting

oating dock being conprised a sitting



bed. ’K?Wiwm med in claim12, further conprising a step of

movi ng "mml d floating dock to the required installing place by
usi ng imw' B Eck novi ng neans, said floating dock noving
means beifig ‘comprs s W res connecting between the floating dock and an
anchor located on the required installi-m pl ace and wi nches for w nding the
wires to nove the floating dock to the required installing place after

| oadi ng of caisson on the floating dock. 19. The nethod as clained in claim
12, furthendeEvypocsitiga téeepode PiuRahEAQNCcEF3B8hReFELREcTPRBAI fegmed in
installing place by using of floating dock tilting neans, said floating
dock tiltianggieans iheergadisnaridedeptherdbngorithen| t togglspeve Yloras gdtimgone
side of the floating dock and a punp for filling the I evel controlling
space W thhseawater to tilt the floating dock at a given degree to ensure
caisson to slide into the required installing place. 20. The nethod as
claimed in claim12, further conprising a step of returning the
floating-up nmeans to the required position by using of neans for

returning floatjng-up,nmeans -39- af.ter cai sson .or e | S:

transferretf- ié?d Bos 15t FEREPRANG® C]ﬁlcl)tét?%g- Sgrtﬁggnsé&%in%mg a

conprised tow n bar di sposed on the rear of the floatin -ﬁgapanel, W, Ires
v

connect ed SHFeM oF MOVInd ke caggson-Llpgded. PRGNS APSK tOs EEAULEG

installing place by using of the floating_dock moving means,
said floating dock moving means being comprised wires
connecting between the floéting'dock and an anchor located on
the required installing place and Qinches for winding the
wires to move the floating dock to the.requifed installing

place after loading of caisson on the floating dock.

197 The method as claimed in claim 12, furthér comprising a
step of launching caisson to the required'installing place by
using of floating dock tilting .means, said floating dock
tilting means being comprised a level controlling space located'
in one side of the floating dock and a pump for filling the
level controlling space with seawater fo tilt the floating
dock at a_given degree to ensure caisson to slide into the

required installing place.

20. The method as claimed in claim 12, further comprising a
step of returning the floating—up means to the required

position by using of means for returning floating-up means



]fciont F__ol gifMWard I e\éel ?nd hor i zogt 3I di rection, and w nch
or windin ' n one side of casting bed.
O
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afﬁer caisson or base slab 1is transferred, said‘means for
returning floating-up means being comprised towing bar
disposed on the rear of the floating—up panel, wires connected
with. the towing bar, 'vertical/horizontal sheaves for
Controlling a upward and déwnward' level and horizontal
direction, and winch for winding wires disposed on one side of

casting bed.



