2089408 WAVE DI SSI PATI ON CAl SSON This |nvent|on relates to a perneable wave
d|SS|pat|on cai'sson made nmainly of concrete and placed on a seabed to A\
di ssipate the energy of waves passing t heret hrough. Background Art 5

sve. di ssi pation has been achi eved tRds far by using tetrapod?(gzp»,%o r@tcg
‘bl ocks. This nmethod has the dis- advantage that the tetrapod ohcCret
bl ocks used are noved by the energy of waves or that a nultitude of such
uni ts\.are required for preventing such novenent. This 10 . results ian
i ncreased cost therefor, I , t t he novenent of waves by
the bl ocks prevents the a MRV%Nﬁfs %ﬁkﬁpd&¥§sdﬁt€” t hrough the bl ocks,
whi ch causés corruption of t he seamater It is true that there have been
bl-ocks having perneable 15 structuree, but they are built only of beans
stretched in the shape of a box with walls inside and, therefore, there is
the possibility that they nmay be turned round by the energy of the waves.
Furthernore, the pl ace wherein the bl ocks arie set is dug deep by the waves,
20  which -nmakes a cai sson unstable. The. present invention is intended.to
‘provide a. stable wave dissipation eai sson which is not noved by the energy
of waves. In addition, the present invention has the pur pose of 25
‘providing a cait®dsn LRVEars 198t rediaf eismscoRe Perme adilee waaei o4 seiioatspn

seawat er t heeiilaseughaat m&|i$1QyC%I? BRnklkieltiez @A daP1aclliSBRNG 5QalHe@W NY t O

rES perneablg struct.ur %rthernnre the present invention is intended to
dissipa e t e energy of waves passing. therethrough

-prOV|de 30
Background Art .
5 Wave dissipation has'been-achieved-thus_far'by'ueing
' tetrapode or concrete blocks. This method has the. dis-
advantage that the- tetrapods or concrete blocks used are moved

; by the energy of waves or that a multitude- of such ugits
: are_required for preventing such movement. This

10 results in an increased cost therefor. '

Moreover,robstructiod' of the movement of-anee by the

. blocks prevents-the'alterﬁating flow'of'seawater through
the bldcks, which causes - corruption of the seawater.

It is true that there have been blocks having permeable
15 structure, but they are built_only of beanms stretched
in the shape of a box with walls inside and, therefore,

' there is the-possibility that. they may be turned _
round by the energy of the waves. Furthermore the place
wherein the blocks are set is dug deep by the waves,

o 20 which makes a caisson unstable.. The. _ _
present invention is intended to provide a.stable
wave dissipation'caisson_uhich is not moved by the
energy of waves. _ _ | o t

In addition the'present inuentioh has the purpose of
- 25 providing a caisson which not only improves the alternating

flow of seawater therethrough but also can be utilized as
a fishing rock owing_to its permeable structure.

Furthermore, the'preseﬁt invention is intended to provide
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ai sson whi ch can.be piled oné on top of the other due to its box- shaped,
qcture. Disclosure of Invention According to the present invention there
brovi ded a wave di ssipation cai sson conpr|5|ng -5 aframe having a
‘omwal | adapted to rest_gp the floor of ‘a body of water, said bottom

val | having a plurality of openings therethrough, said frame in- cl udi ng a'-’

" plural $2ysa9n v i¢l oF 28 1 BOeP hkfHeP RS o chelP nof ubhar dEherr duesai d bottom .

mallt@nﬂgg.s&yugﬁgﬁyao&th@étuaa izontal franme menbers connected to saLd

-vertical frame nenbers to form open sides and an open top of said frame; a

first pair of trapenDsdesmragoplEﬂeenEﬁsh having a | arge edge and a snal
edge, sald first palr ~of trapezoidal wi ng pieces connected to each

ot -her d n Hut war toward said Iarge
edges t er%?o ancf a secon %&r g?{vo qtosiaptgtg%{d V\ﬁ’ng {;‘llé/e%es each' having a
| ar g eRif: dbmﬁieﬁh}¢ne@gé3$@@|QOBECEﬁﬁn@arr of 20 trapezoi dal wi ng

pi eces conn cted.to each othe at sagg Ha ?hQFS thereof and diverging
out wardl y®t SRAFE zﬂ%fQQU@e %28 YALFBFAPES Y W ng pi eces having

a pl thel flpoaf od‘pmmmtdi@mahemt haddi dofeitost vand. slea:t)mlgpal r of 25

hoPgzRidaRkeO ST ANIREIEY - LR FRER-QLART Faa¥skARINRRLE0 STR | edges
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t hereo ra ezo Wng pireces rotated by [err]
mnthcisgpestatohnﬂ&l%@momﬂ partigﬁltfapepom@ﬂbamsupxﬁ%m@snssald connect ed

fi rSE?QQ@di‘?CQ%moadiil@fboi’@&ﬁzﬁegl 204 mﬂ&@ eEspgpanected into
said Trame Ww'th each e edge of said ?I pal r “of trapezoi dal mnng
izontal frame members connected to sa;d vertical frame

nembers tc form open sides and an open. top of said
fframe, . ' o .
a first pair of trapﬂzoidal wins pieces each
having a large edge and a small ‘edge, said first palr
eof trapezoidal wing pieces connected to each other at
sa1d small .edges thereof and divergxng outwardly

toward said large edges thereof; and .

~a second pair of trapezoidal.wing pieces each _
having-a'large-edge and small edge, said second pair of .
trapezoidal wing pieces connected to each otnen at - S
said small edges thereof and diverging outwardly toward
said large edges thereof; ’

each of said wing pleces havzns a plurality of

1 openings therein with said ‘first and second palr of

trapezoidal piecee cohnected. to each other at said
connected small edges_thereof with-said first"pair of
trapezoidal wing pieces rotated by'90 with respeckt to
said second pair of trapezcidal wing pieces, , '

said connected first and second pair of trapezoid-
al wing pieces connected into said frame with each
large edge of said first pair of trapezoidal wing
pleces connected to and extendlng along one of said
vertical frame members on one side of said bottonm wall,
one of said large edges of sald second pair of trap-
ezcidal wing pleces connected to and extendlng along

one of said horizontal frame members on an opposite



di eces .connecteed to and extending al ong one of said vertical frame nmenbers
n one~5|de of said bottomwall, one of said large edges of said second i
pair of trap- 35 ezoi dal  wi ng pi eces connected to and extending al ong
ope .of said horizontal frame nenbers on. an opposite - 3 - side of said
bottomwal I, and the other of said | arge edges of said second pair of
trapezoi dal w ng pi eces connected-Be and -ext endi ng al ong an edge of "said
bottema wall at said opposite side of said bottomwall. 5 By this
constitution, the waves advancing_in between the di ver gi ng. bott om si des of
the wi-ng b8#YehBhs8aIAnPPRECR, HAE1s 28R 8 nENA BYRER afrﬁgﬁ?n 18rge 1) are
shifted anddgewi dedsanat becuaat paak drreehpeloédby &iugrpieaksspace and in
t he horlzontal rection n Vi e body and
are furthef Broﬁéngu% VGF?ICa §Séh %?F g ?F%Q °ftﬁggge3§%g?ﬁg body
joined to whdlf pbnsadfdngprbodytei shda Pﬁrﬁaaﬁ dnthngl wadt .90 degrees. Thus.
- the wgves arﬁybmk@ncws@mm té&i@“&%s'éﬁ&%ﬁﬁé Sk dder eby the

~ energy- of the waves 15 " is scattere di ssi pated conpl etely. Noreover,
the hol es FBBediWerginBoPPELPRHSLRBS: RE EASr HYREf PRAYBOURAL, By thRe
*possubul|tyreﬁethescanssanbbeaﬂgaupsetibyribe wavasei shekFtsdnated. In

addi ti on, | stence of .the botto LtiLo 0 the _holes,prevents 20
The veves PPS HERRBICEROnb FoPRREAT, LEradHbhOR bR W SeROLER PEBHER, R d0
~and fron1diggthg nprihQHSe&bédraptﬁhnsprncepenhesebyrphédsﬂablI|ty of. the
instalge ﬁahﬁgogiﬁgnbggynghatgygegurﬁugphgpgpgg since the caisson has a

pernea Ie sfructure and ,
up vertically and horizontally by the rear wing body Joined

to the front wing body with a turn at an ansle of 90 degrees.-r'
Thus, the waves are broken up and. made turbulent _
in the. caisson and thereby the energy of the waves
15 - is scattered and dissipated completely. _ . _
Moreover, the holes made in the bottom absord the energy
of waves, whereby the possibility of the caisson being
upset by the waves is eliminated. In addition, the _
_ : existence of the’ bottom in addition to the holes prevents
20.. the waves from penetrating into the place wherein the caisson
' is installed and from digging up the seabed at this
place,_whereby the;stability of the installed.
caisson can be maintained. Furthermore, since
_ the caisson nas-a permeable structure and , in _
25 | addition, edch wing piece_is'provided with holes, the
ratio of a space inside the caisson is high and this makes'
the caisson inhabitable for'fish'and shellfish. Therefore,
- ) the caisson may also by utilized as a fishing rock.
In addition to the aforesaid effects, the permeable
30 structnreyand the existence-or holes in each wing

3_usua11y

piece in the caisson which has a volume of 4 - 500m
make it possible to reduce the quantity of concrete

to be employed and thus the cost therefor.
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25 - addi tion,. each W ng piece is prOV|ded with holes, the ratio of a P

-gpace inside the cai sson i's high and this nmakes the cai sson i nhabi t abl e for
@ and shellfish. Therefore, the cai'sson may al'so by uti lized as a
ucture and the existence of holes in each wing piece in the caisson

whi ch has a volume of 4 - [err] usually make it possible to reduce the _
quantity of concrete to be enployed and thus the cost therefor. 35 AT
Further the caisson in the present invention does not .obstruct the '

~alternating flow of seawater thrdugh the cai sson, whereby the corruption of

condi tion o

~ the seayqigy, g el i Al 1hernal pad et ARt Rsh ddbs eRyer, the

: St? §tgu%i;“9 heg re&{réi?a?{':ftbg £55Y" 8¢ sBuhaft e aqiiqigoncieé Eudukioas Fi gure

ype cal sson kes it easy to pile it up, and t hus

spectlve Vi he wave di s- sipation carsson.which is .an

;&Rf‘ﬁ@ik% | §Feghik0 idex H®uWitte backacPethpective view
még%g St ructure a af eﬁé Bea% 8

the junction of two.sets of w ng bodies housed in

the cHBYEoHi 18I Rildvin £éd sSMorBevlribihd worditidmoouthehbokrvention For
the purpose of ‘nore detailed description of the present invention, further

?Q@t £89 sisor Rtk der tindasyi Boapdledanrcarpy tand hehast achbdedr awi ngs. 15
is to show an.enbodi nent: of the wave dIS- S|pat|on cai sson-in the

pfeﬁfningn\tﬁréré&f d\&meel assadedof o

Brief Description of Drawings
Flgure 1 1s a perspectlve view o: the wave d}s-
_sxpatlan caisson which is an embodxmeﬂc of the present -

'lnventlon, whlle Flgure 2 is a perspectlve view of the .

'structure of the junction of two sets of wing bodies housed in
the wave dissipation caisson .

L B --Best'Mode for Carrying Out the;fnventicn

'TFcf'the purpose of.more detailedhdescfipﬁicc of the-
"pcesen: 1nvent10n, further explanaclon is made hereunde. in
accordance thh the attached crawxﬂgs.
Fig. 1 is to show an embcdxmenc of the wave dis-

sipation caisson in the present invention, which is made of

hing rock. In addition-80 the aforesaid effects, the perneable 30" \‘)



-5-- concrete., The box-type frame is a frame wherein no closed side or ,
wal | s are ‘provided but only a bottomsurface wall 5 is provided. The (otDes
parts thereof 5. are constitiged only by angled sections of a
framework. Inside the frame, a set of two trapezoidal w ng pieces 2 and 3
a\fe’- arranged with the layer bottom sides 2a and 3a thereof being expanded
or diverging asordreven Fig. 2. The snaller top sides or edges 2b and 10 -
3b. ob«t he W ng .pi eces are.made t o face eac her..and j ai;ned to forma wing
_body 4, while, Hhe” Hok-dipg 1 ags? {*hea té’ﬁ‘“rs}'. Jnste %t\?\’ﬁl t°r1§ps%§oi dal wing

pi eces 6 and 7sidte ot stppEUavalll S @&ne auudv istdterbuth ailey sarke Hteoghi on and

‘joined to form e ad el W dGbeBraede 141 Ry JParts tnddednd 8b of -
-therts'V\o wi ng bodies:4 and 8-are opposed and joined to each other in their
showd positi orAF e A_ABEHYF e (WY RY APERA SAL TP ISP e SNAPSXE ot her ;|
?‘E'd ? struct urens{uss wsﬁﬂiﬁ,echiﬁemwsamd e red ik 'b 4d peadl gmidw]g;ﬂgmh . 20
The fixation is made in such a manner, .that the bott si des, of .each wi
body are fi xeozS t%“fh%ﬁrees paercrﬁn\ﬁeneagﬁ'giltéﬁmgb%t el ol?°0ttrgn°é" f’riadr?é?/»&ﬁ(,arfdha{aqi S,
~the bottom si deserdsofarke 3w cfxpdraied my Bhidse rk i 45 xabwo itrhe angl ed '
sections 9 an the, fl.a : t sides 6a and 7a
, e, o 3}%?t%§%$¥§ﬁi§f%&§${5%zgi edges PRI

b‘_-th ot her wi ng bod _ angl ed sections or franme nenbers
11 and 12 ther¥bfof  Hhartitemverces ane mded oy anfe tafde Ml | 5. In
~gach of W ng pifefothed.td Both 7a aitchd Nbddie POt SUrdmahe3bther 5 are

-P;gg;gf?vgryapyfdo ,r Itagee tnoupnbsefdsesofopoi'.lv?os tlrSdpelz:)’ofda]l47wi]hllg painedcelsS’é and -

: 7 are also made.to fgce each'other in the same fashion and:

joined to form-the other wing body 8. The top parts
15 4b and 8b of the two wing bodies 4 and 8 are opposed aﬁd
- joined to each other in their shown positions taken
with a'turn.at-an'ansle §f 90 degrees to each other,
and a structure thuS{cons;ituted-is'housed in and
- fixed to the frame.. _ _ R
20 . The fixation is made in_such a manner ;hét_the bottom -
‘sides of each wing body are fixed to the res?ective
angled sections of the framework;'ﬁhat.is,-the bottom
sides 2a and 3a of'the wing body U4 are fixed to the _'
aﬁgied sacfiohs 9.and 10 of thg framework andfthe '
25 | :bottom sides 6a and Ta of the othér wing body 8 o
to the horizontal angled sectibns or'frame members_11.and'
12 thereof.. _ . . ' o .
':u . - Frame member 11 is'formed'by.bne.edge.of'wéli 5. In each
' -of wing pieces 2, ‘3, 6 and 7 and in the bottom surface |
« 30 ' 5 are provided an appropriate numbers of holes '
' 13, 13', 14, 14' and 15, respectively. | |
The frame 1 is éhué formed by the bottom wall 5
~having a.plurality'of.openings'15'therein,-which bottom
wall has a froht edgé'qver which water flows in the
35 direction of the straight.arroq'in Fig.1, a rear edge
11, and side edges. The frame indludgs vertical_frame
members which extend upwardly and are connected_by
horizontal fpame members”to form the open'side and top

of the frame.



The f ame 1 is thus formed by the bottomwall 5 having a plurality of .- s

¥

oped hhs 15 therein, which boftomwall has a front edge over which water

=100 t he 35 , directTon of the straight arrowin Fig.1l, a rear edge’

. each

11. o#id/ si de edges. The frame includes vertical frame nmenbers which exten

y and are connected By horizontal frame nmenbers to. formthe open

_ and top of the frane. - The industrial appllcablllty of the wave _. .
di ssi pation caisson invol'ved in the present invention is that it is fittegd

for the. tge 132ud tRHAAKWRIALC 2% 11AEG! BENE HY Wi eridslp%tIlenbor on a coast:

I f fishj K h I
0 AL St AL Syl R0LI9 Lo B0 L3 {20

conpri fiftEed ffdrantaxé]avsmgasa bobrtukwmﬂéradap&eﬂetmen'esmoa the floor of a
body of wate to I al 11y openi ngs S
t her et I‘I’rioeu'Ighir'i sai fgr)‘%tn’emvg'I ﬁ rhr%ﬁ’?@%’f I/gerI'?I:%tl f.rame nmenbers
ekt endiasy fipwarsi yad§ r@rﬁ%ﬁ?ﬂl&mQQ#nWQha#ﬂ nmaEwaPly of hor- izontal
frame ngyberey connected to said vertical frane nmenbers to formopen sides
and an open top.of said 10 frarre a f| T st pal r of trapezoidal w ng. pieces

C R
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having.a |arge edge and a snmall edge, said first pai r of trapezoi dal w ng

- pi eces..connected to each other at said small .edges—thereof—and di vergi ng/
~outwardly 15 toward said | arge edges thereof; e
tyapezoi dal. wi ng pieces each having a | ar ge edge qml w lmm -

second pair of trapezoidal w ng pieces connected tox e ersat+said

small edges thereof and diverging outwardly toward 20 sald | ar ge edges

t her'gsf; each of said wing pieces having a plurality of openings therein.
wth sai d first and second pair of trapézoidal pieces connected to each

- other at-said connected small edges thereof with said first pair of 25
~trapezoi dal w ng pieces: rotated by 9OCLMtﬁ§ respect to said second pair of
trapezoi dal wng pieces; said connect®o fT1Tst and sectond pair of trapezoi d-

al w ng pieces conmect el ¥atve @ﬁgﬁlﬁgm vuglkbsaﬂcmdwrggiegge of said first

pair of trapezoidal ec co nected t Q .and ex’ al.ong one
~of said verti cal frarre greﬁﬁ%'?% b jg’f‘é %lq’ b & saaicicf' Sk rﬁ ° |9~e5,r,e gf sai d
I arge edges of sai dhseﬁbmlr'pafra ofody aqf verRmlalsadidpotitesesraddnhectied t o

-and ext endi nggal on | g2l ,aggq,,lm@,er pgsi.t e
¢ 7a - side o salg ggﬁ%jr'niﬁg ?fh&;é the@o?fheirar of sal d pate %gggl%sqgf sai d

second pair of traﬁéﬁ%?@l&lavﬁh‘grﬁje‘@és°%o‘fﬁf'etcit°e"dl tfg" 2 "’é)@t%éﬁ'&l % t&PdAg8an
edge of said bot t oupwatd 1@t £ B6m ds HPPASS o6 i vkl fartRiad paeiradDtyalolf. hor- 2.
A vave dissipation, og) 530N RSSO Sl b9 Sl dBeed Ny Ul YA Friigleudes
: members to form open sides and an open top of said
10 . frame; .
a first pair of tfapezoidal'wing pieces each
having a large edge and a small edge, said firet'pair :
of trapezoidal wing pieces connected to each other at
said small.edges thereof and diverging outwardly
15 toward said large edges thereof; and -
" a second pair of trapezoidal wing pleces ‘each
'haVing“e large edge and emali edge, Said'secohd pair of
trapezoidal wing pieces coﬁnected-to.each other at
said small edges thereof and diverging-oﬁtwardly toﬁard;'
20 said large edges thereof; ' y
each of said wihg'pieces_having a.plurality of -
. openings therein with said first and second pair of
.trapezoidal pieces connected to each other at said _
connected small edges thereof with sald first pair of
'fL 25 trapezoidal wing pieces rotated by 90 with respect to
_ | said second pair of trapezoidal wing pleces,
& | said connected first and second pair of trapezoid-
.al wing pieces connected'into said frame with each
large edge of Said first'pe;r of trapezoidal wing
30 pieces connected to.aqd extending aiops one of said -
vertical frame members on one side of said bottom wall,
_ohe of said large'edges of eaid second pair of trap-
ezoidal wing pieces connected to and extending along
one of said horizontal frame members on an-oppos}te



and four horlzontal frame nenbers to forma rectangular e, - T
of sald iLane—adraeeﬁ%—sard—one side of said bottomwall defining a front

- of /spi ce|V|ng i nconi ng waves which are disper- sed and- -
- déf lfect ed mmmjwmﬂ sai d open top of said frane and between said ,
flirgt pair I+"Wi ng pieces,. and sideways through two of said

oRen i des through sai d apertures of sald first pair of 15 trapezoi dal .- -
pi eces. 3. A wave d|55|pa1?on cai sson according to claiml or clahq}
2 wherein said bottomwall includes three openings and each eof said
trapezoi dal w ng pieces of ~said first and second pair .of trapezoidal w ng
pieces 20 _jincludes two o eni ng hod of dissipating a wave
~moving in a®hB8yosi sakd P Bﬁﬁ?lgFﬁé ﬁﬁﬂn?ﬂﬁg°ah85|§§oﬁ%%$(ﬂ%ﬁ%%d in any
- pr eﬁedl ng Eé&gans aarrdsmts@@wg palid- (e Sﬁ@@??ﬂothﬁgbﬁdﬁggfp;?e'iﬁsv\/at er 5-
with sai ottom an the floor .of the baody of water. 5.
A net hod acﬁﬁ?ﬂfﬁ\(g%t‘)o 9 aﬁ"m?fxﬁ Fg‘g’l%g‘]p%?ﬁt?ﬁnedﬁﬁg ai%® 74 RBROFn t he
~body of watesld gt &miﬁfaﬁﬁbspaersdhdr&ﬁkﬁ@idaboﬂkbg wiadqQes faC|ng a
directjon fgor 30 ejving.the.wave as. it npves in th ter. 6.
A cai sson s bstaﬁtlag'% ‘ﬁ %ﬁ??gﬁ"(ﬁ’esc %’e%“aﬁa"gﬁs\?vﬂs. %"H?cej“y ﬁ?anyl ng
-draw ngs. 7wher,éinetdm of rénesipailiips Hewe werkigailn far dvoslyn xk b waser

-3325; nos. © aha® U UL ERELECE AUl JRLELFRR0 Rora' & W ARREARAVI MO

frame, ‘an open side of said frame adjacent said one

side of said bottom wall defining 2 front of said

10 caisson for receiving incoaing waves which.are disper-
Sédgand deflécted'upward;y'throush'said open top of
said frame and{between said firSt pair of_trapézoidal
wing piéces; and sideways through two of said gpen
sides through said aperturss of salf flrst pair of

15 trapezoidal wing pieces. . -
3. A wave dissipation caissoa according to claim 1
or ¢laim 2 wherein said bottom wall includes three

| opgninés-and‘each-ot said'ﬁéapezoidal wing pieces of
- =aid first and second pair of trapezoidal wing pieces
‘20 includes two openings. |
' 4. A -ethod of dissipativg 2 wave maving in a body
of water comprisins'
providing a caisson as elaimedlin any preceding
claim, and ﬁcsitidniﬁg.saia caisson in the body af
25 water with said bottom wall thereof resting on the

e ey

floor of the body of water. |

5. | A methdd according to claim &, inciudins positian-

ing said caisson iﬁ_the body of uater'ﬁith.said-first

pair of trapezoidal wing pisces facing a difeceion for

30 receiving the wave as. it moves in the body of water.

6. A caissaon substantially as herein des;ribed and -

shown in the accompaanying drawinga.__.

7. A method of dissipating a wave moving in a body or
_ water substantially as herein described with reference.

7 35 to the accompanying drawings. '




