1 A HARBOR STRUCTURE AND A METHOD OF BUI LDI NG SUCH A STRUCTURE The
present invention relates to the field of coastal engineering, and nore
precisely to the field of 5harbor englneerlng The present invention
relates nore particularly to a method oflbuilding a harbor structure that
is suitable for conmmunicating with a stretch of water. The stretch of water
can be an ocean, a sea, a |ake, 10a dock, a harbor, or any other sort of
stretch of AaHARBOR STRUATHREnAN DA METRRICR BaFbBINGnSEBCHoAst or shore
is already khpo wever, the choice of |location for a new harbor is
general ly |Iﬁ1teg topographlcal and environnmental constraints. 15The
feasibility of bﬁhﬁdPﬁ@S&“ﬁaﬂ&ﬂQQQ#QRnﬁﬂl%ﬁ%%p%%d%%@ BhetfeCéxi st ence of a

sui tabl e natuhalk sgeeg 3@&@é%ﬂnd¥”gddﬂﬂéﬁéa@rec1selyF@6 exampheldi bfi s
necessary for the land to forma roadstead, a fjord, or a natural

breakma?er hpgberg&n e esdddldre as a basis on which to build the harbor. In
addi tion, sone kmh@sp@bﬁsﬁﬁ%MdVQHﬁﬂUﬁnrémﬁtmmSmérﬁnpbetmgumamuy tbna
partlcular |Ity terrains nt.d on, bui | t
under econoWl gdgéﬁt 9 Sonth 110N 5§¥ canygﬁgsige gé???ood t hat
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structure having a continuous wa heet |I|ng h wall is made up
of a 300pl uraricck.of2 HEEHREF Wi @b iidver ssees PhcetsatGhr 88 FRSMAt-he

harbor structurep e Rpds Ofbdieisigheshbehog 6anaeebadtt 8rCyhiondr iical
cells. A first obj eg%lof t he present invention i ide a harbor

structure tRats FlpendEMe G 35d8ast] ?h%et8508?8ﬁ5§0§r%8ﬁ fh&Ki nd of

terrain. harbor is generally limited by topographical and
environmental constraints.

15 The feasibility of building a harbor is usually
dependent on the existence of a suitable natural
geographical configuration.

For example, it is necessary for the land to form a
roadstead, a fjord, or a natural breakwater, in order to

20 serve as a basis on which to build the harbor.

In addition, some kinds of terrain prevent harbors
from being built. In particular loamy-sand and silty
terrains prevent quays from being built under
economically acceptable conditions.

25 It can thus be understood that locations lending
themselves to harbor building are in limited supply.

Document US 3 124 935 is also known and that
document describes a harbor structure having a continuous
wall of sheet piling, which wall is made up of a

30 plurality of arches whose concave sides face outwards
from the harbor structure, the ends of the arches being
connected to cylindrical cells.

A first object of the present invention is to
provide a harbor structure that is not dependent on

35 coastline topography or on the kind of terrain.



2 A second object of the invention is to provide a harbor structure
that is obtained by inplenenting the nethod. The invention achieves its
obj ects by the fact that 5the nethod consists in neking, in a piece of
ground, at |east one curved continuous watl | having a closed outline and
conprising at |east one arcuate wall segnment whose concave side faces
towards the inside of the structure so as to present an arch effect
relative to the dutIRNDIOUHe of rtleeuievenridnggbngoonroyideeast a

fraction of Hdwpomwlsumustaiidechdy theos001hadoyS Yabhen@Adihg RHQVi di ng at
| east one openi.ng,in the continuous wall, said opening naking it possible

to cause:%ﬂ@F%% e to conmunicate with the stretch pf maper._lSThe term
"pi ece of ground'The iuswezhthieseiach beveaniasyosjetasebiyntnbi €hcict thst

ossiblesto [ Y fo X le,.a piece of Land, a |ayer of
Pill, aq?orégﬁﬁﬁgsjgﬁiégﬁgﬁ%s%ﬁ %%yﬁ%tﬂﬁg’t§%e o?lgﬁ?fggegrﬁpﬁﬁkléghat is
sai d herei n t@a¥e orurqEdred scentwalio@d havl nigamingual thestHabutkdine
essential |y Jmdedhhiofs i ed 14488 on arc%@@é %§éios§ enkNyAGEAr dance

with the invention, the total length of said curved |Ines represents nore
t han 50% of THE&Gt alldenfIeditererdut thaelnsidaecharhe2sandctpiref spabl y,

the total |engtdd freaidt G ebH | dBSe & €PFESERL e DS e hBABL¥SYRA! othe tot al
| engt h fH t outlinqiof t he |1,.in order to inprove the self-stability

of the contintious WHYr9/n gt HEFIFt UsO Ut hat bR hudusraaF f-oBf ofh&he
i nventi on 30caEnnfrawe friestd [hneare segnemsoudbutal he sdediainl pprgthdehgsuch

rectilinear seanents gstonats excaed. 0% (pr elerabl v 25% (of jthe Lol
L%ngth of the}gut I ne of the ‘continuous - waltf: .
, making it possible to cause said volume to communicate
with the stretch of water.
15 The term "piece of ground" is used herein to mean
any surface in which it is possible to make a wall, i.e.,
for example, a piece of land, a layer of fill, a
foreshore, a seabed, or any other type of surface.

A wall that is said herein to be "curved" is a wall

20 having an outline that is essentially made up of curved
lines.

That is to say, in accordance with the invention,
the total length of said curved lines represents more
than 50% of the total length of the outline of the wall

25 and, preferably, the total length of said curved lines
represents more than 75% of the total length of the
outline of the wall, in order to improve the self-
stability of the continuous wall.

In other words, the continuous wall of the invention

30 can have rectilinear segments, but the total length of
such rectilinear segments must not exceed 50% (preferably
25%) of the total length of the outline of the continuous
wall.

In the meaning of the invention, when the harbor

35 structure comprises a single arcuate wall segment, the
harbor structure is in the shape of a cylinder provided

with an opening.



In the nmeaning of the invention, when the harbor 35structure conprises a
single arcuate wall segnent, the harbor structure is in the shape of a

cylinder provided with an opening. 3 Preferably, the continuous wall
is made while also providing the opening’in said continuous wall, and then
all or a fraction of the volume defined by the continuous wall is dug out.

However, it is also possible to provide 5the opening after the vol une
defined by the cBhRefauebsYwathehgonbdanodgg vsdtl. ish masde munish@b¥ot he

i nvention, pbevigiﬂb"ﬁﬁetbﬁ@ﬁuﬁgwah|"ah@ @8hﬂﬂhdduél#&iﬂxﬂihdidW%d t hat
can be nade ; one piece and % nti nuoys A tgaa'n 10pi eces, i.e.
made by j ux® gogfna éBﬂFFﬁGBug wale §8 B Setined Ry, i 17O Y HES
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har bor struc ure can t equg retch of
wat er . wthuhaStheeoodugndUMS mall can be surrounded entirely or

partially with sghltggrmgghgngog% %h@If% éﬂ%ﬁgﬂéﬂ&héﬂtéyﬁh wat er, so that
t he contlnuous wal |l forns an Ointerface between water and | and, or indeed

between two" GBNEHBYOBF WALer. 1S use [0 da¢lpleupts ot thaihathecan
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In addition, the continuous wall preferably extends
) into the ground in a substantially vertical direction.
As a result, in accordance with the invention, the
15 harbor structure can be built equally well on land and in
a stretch of water.

Thus, the continuous wall can be surrounded entirely
or partially with soil (or with some similar material) or
with water, so that the continuous wall forms an

20 interface between water and land, or indeed between two
volumes of water.

It can be understood that the continuous wall forms
retaining means making it possible to retain the outside
environment disposed on the outside periphery of the

25 continuous wall, which outside periphery is preferably
constituted by the convex side of the continuous wall.

In an implementation of the invention, the ground in
which the wall is made is the bottom of a stretch of
water, so that the wall is suitable for being partially

30 or entirely immersed in the stretch of water. '

In a preferred implementation of the invention, the
volume defined by the continuous wall is dug out over a
fraction of the height of the wall.

Since not all of the volume defined by the inside of

35 the wall is dug out, it can be understood that the lower
portion of the wall is surrounded by ground so that the

wall is anchored in the ground, the anchoring depth thus



In an inplenmentation of the invention, the ground in which the wall is made

is the bottomof a stretch of water, so that the wall is suitable for being
partially 30or entirely imrersed in the stretch of water. In a
preferred i npl ementation of the i nventiofl, the volune defined by the _
continuous wall is dug out over a fraction of the height of the wall. Since
not all of the volune defined by the inside of 35the wall is dug out, it

can be underQGSFRINAINh T kg et o o f t e i@ ighs efir Fbandedlby

ground so thatat he wald dieanchaediidyihe @found, the anchoring depth thus
4 correspondi ng the fraction of the helight of the wall that is not
cleared by di ggi Mg oditimum anchoging, Hhchot gt dept ROFR aff unction
bot h of the thepe yafe tdfe ttter radnraaind ald e bio tde ﬂh@p@ﬁm@?&ﬁﬁstb@ the
5cont i nwous |1 I;n a preferred inplenentation of the invention,
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said trench segment in order to make a wall element or
15 panel.

Then, another trench is dug adjacent to the
previously-formed trench segment so as to make another
segment of the continuous wall.

That process is repeated until the continuous wall

20 of the desired shape is obtained.

By means of the technique of making diaphragm walls,
it is easy to make continuous walls in pieces of any
shape and outline, and in particular of curved outline.

In another implementation, the continuous wall is

25 made up of a plurality of cast piles.

The technique of making cast piles is already known
and consists in drilling a well in the ground, e.g. by
means of an auger, and in filling the well with concrete.

It 1s also possible to use an auger equipped with a

30 tube making it possible to inject concrete regularly into
the well while the auger is being withdrawn.

In order to make a wall that is continuous, it is
possible, for example, to make two non-intersecting
primary cast piles and then, after the concrete has set,

35 to drill a well that is secondary to the two primary
piles, and to fill it with concrete.



25made up of a plurality of cast piles. The techni que of making cast
piles is already known and consists in drilling a well in the ground, e.g.
by neans of an auger, and in filling the well with concrete. It is also
possible to use an auger equipped with & 30tube making it possible to
inject concrete regularly into the well while the auger is being w thdrawn.
In order to nake a wall that is continuous, it is possible, for exanple, to
make two non-int étsést ahgopppraiplease piakes namd itrifeay, sedttiarg tiheledncr et e

has set, 35 r a o] .y t es, and
Co fil1 it sTh Soncsoreoog o bob e e R e T Phe

non- |nterse€@Vﬁ§lbgtes that are connected toget her by a suitable
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into it. er st that in the above-indi cat ed
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curved OUtléggeh§1H§g§5¥H @Brﬁlﬂbu%ﬂdﬂﬁéﬂﬁ d MHatl dual, SSeTBE Sy PEn shor t
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wall having a curved outline is made up of a plurality of
individual segments of 'short length, two adjacent

15 individual segments being slightly inclined relative to
each other.

In the meaning of the invention, the individual
segments of a curved wall do not constitute rectilinear
segments and are not taken into consideration when

20 calculating the total length of rectilinear segments of
the continuous wall.

In particular, when the curved continuous wall is a
diaphragm wall, it can be understood that a curved
segment is made up of juxtaposed rectilinear panels that

25 are inclined relative to one another, each of the panels
presenting a length that is short compared with the total
length of the continuous wall, so that the curved segment
corresponds to the envelope of the juxtaposed rectilinear
panels.

30 Without going beyond the ambit of the present
invention, it is possible to make provision for the
continuous wall to be made by combining the four above-
described techniques.

An advantage of the above-described techniques is

35 that it is easy to make continuous walls in wide variety
of kinds of terrain, ranging from rocky to muddy or

sandy.



In particular, when the curved continuous wall is a diaphragmwall, it can
be understood that a curved segnent is nmade up of juxtaposed rectilinear
panels that 25 are inclined relative to one another, each of the panels
presenting a length that is short conpar@d with the total |ength of the
continuous wall, so that the curved segnent corresponds to the envel ope of
the juxtaposed rectilinear panels. 30Wthout going beyond the anbit of the
present inventionlti¢anstiyesshel enderghredptebutsiapnafyanthgec ot ithgous wal |

to be made hyetddi o Nghd henfONE 1 8ROYS- dRser i bedst eghli guesqk@dn ;advant age
of the abovgéadﬁcrl bed techniques is 35that it is easy to nmake conti nuous
walls in w 74 ety HFL R RS of FPRPHaF A2ty dAGE NGOt dRNFodkpetd eddy or
sandy. 6 |tcaarerthisnde hudesstioedldbat, abradvantage ehatheomihedkef the
i nventi IS trp?%néltori]asl asy, Lo makg%a har bor strgﬁglure on ground that does

not |end itselt’ to tOhventional RaFb3t Bul FEYngOSEfYat | east that woul d

make 5 conventi orldle pdoinpuptadvhdedeiy tbstiyaphragm Whélopeni ng provi ded
in the di apht,aup n ract| ihght of

the wall. Prefer a%\?%/\%eltcﬁ%%géeﬁi%ggﬁgétgg{%elé}ght@h%egga?ﬁgnggh%pﬁei %%tq'of t he
val | as neadiFFHaoh 1 HdRroni 09 hae Aahbbghtodesactbra. the Addighiton, in

accordance Wt htHdad NVedd i sk s @AYd OPeShNghyi Bbhranckechargihped, even
thoughsla(g openllggcvm dth that is small conpared with the perineter of the

wal | i r efBrT¥d-" 4% Pref erabl y, the opening is in the shape of a notch

formed in an uppem paiditoivof iheacontdanodswiehl the inveBaidnnokel has
side edges t or_inclined so e _notch i.s V-shaped,

or i ndeed trogbgeénzio?&a-vgjﬁdat\égg‘%érgﬁéée sHRFY 1bade %Ye?ﬁlgﬁt?}lége?f}i aP6e-RY
20si tuat ed balde tifetl argestbekk, conpatee Witkahhbepstaineteshafiedhe
wall is preferred.

15 Preferably, the opening is in the shape of a notch
formed in an upper portion of the continuous wall.

Said notch has side edges that can be vertical or
inclined so that the notch is V-shaped, or indeed
trapezoid-shaped, the small base of the trapezoid being

20 situated below the large base, or else it can be stair-
shaped.

Once the harbor structure has been built, its inside
volume is filled with water, e.g. by using pumps and/or
via the opening that communicates with the stretch of

25 water.

Once the harbor structure is full, it can be
understood that the opening forms an access enabling
boats to go between the stretch of water and the inside
of the harbor structure.

30 Naturally, the depth of the opening is dimensioned
as a function of the draughts of the boats that the
harbor structure is designed to receive.

On reading the above, it can be understood that the
harbor structure of the invention can be built on land.

35 In accordance with the invention, it is also

possible to build the harbor structure in a stretch of



Once the harbor structure has been built, its inside volume is filled with
wat er, e.g. by using punps and/or via the opening that conmunicates with
the stretch of 25water. Once the harbor structure is full, it can be
understood that the opening forns an access enabling boats to go between
the stretch of water and the inside of the harbor structure. 30Naturally,

t he depth of the opening_is dinensioned as a function of the draughts of
the boats tRatethe@rharboregtltuct@d e is dest gifeet e reketder and On reading
the above, phreakn be Hnderstqod that the harbor structure of the invention
can be built on gand. 35In accordanceé\g h the invention, it_is also

possi bl e to buil §FhENASr BEFPSEuc AR AR S PRREeFe?, at
| east, parttitakincanstisetchdofnwaigerowaid, par tduttaim@ doast£ill For this

pur pose. an L5k ona ep.i.s rf.or t..consi dvant usly in
putti nngomﬁgglgh?l‘nge%tréhdi%Rge T‘:{g%lrﬁtt htg’%gaorté%a ttho%var%éé?%}g %fr%?%%gbf wat er ,
and i n naki aAgdsahdmgsanongeds walntistudusastalilh garkeast the part. in
Preferably, +hesfihl advantageously constitutes a sort of nold for naking
the continuous wall. 10ln a preferred enbodi ment of the invention, the
continuous wal | FEehBaaPey . a tdicaftirldgma@ntasteqds hadeoRst At prefafity of

cast piles.sort ofl Ro2BdEbrt @akKEkey aHOMdiUUoowRldathat is di sposed
partlyilgn t he coast and g%rtly in the
od

stretch of water, 15it can be
unders that a°f PaBEFSRTEES FERRGmSY rﬂaﬂeﬁ?en PhECebheEr whitfe the ot her
fraction iscoadéninusheaflill lis made dim aa diregfteragnd wapl event atmade ob £t he
i nventi on, ghslﬁggﬂgk;og% ‘é%lslt %ﬁtl%%c{s to a depth greater than the depth
) In order to make a continuous wall that is disposed
partly on the coast and partly in the stretch of water,
15 it can be understood that a fraction of the wall is made
in the coast while the other fraction is made in the
fill. '
In a preferred implementation of the invention, the
continuous wall extends to a depth greater than the depth
20 of the seabed so that the harbor structure is anchored in
the ground.
In addition, in the invention, it is possible for
the volume defined by the continuous wall to be dug out
to a depth greater than the depth of the seabed
25 vertically in register with the continuous wall.
Preferably, the opening is provided in the fraction
of continuous wall made in the fill, and the fill is dug
out, at least in register with the opening, in a manner
such that the volume communicates with the stretch of
30 water.
It can thus be understood that the fill that is dug
out is the fill that is situated on the outside periphery
of the continuous wall in addition to the fill situated
inside the volume defined by the continuous wall.
35 Since the fill has been put down in the stretch of
water, it can be understood that, when the fill is dug

out, that fraction of the continuous wall that was made



200f the seabed so that the harbor structure is anchored in the ground.
In addition, in the invention, it is possible for the volune defined by the
continuous wall to be dug out to a depth greater than the depth of the

seabed 25vertically in register with t he 8cont i nuous wal | . Pref erably,
the opening is provided in the fraction of continuous wall made in the
fill, and the fill is dug out, at least in register wwth the opening, in a

manner such Yhdthathe 3ol BT EBEeBAGHt Yt Heterr et Eh 8PMSOWat er .
It can thUSdﬁidﬁMHHéﬁdEEltﬁ@Icé@ebé|éﬁvéﬂ@&gééugugooyéabé ghe bibkk that is

situated on e outsid eri y.of the continuous wall in addition to the
fill situaté%RQﬁﬁ?ﬁaq éBV% gﬂ%{d%?lﬂ By BRI ebREF hBBuSOhalPe 35Si nce the
fill has beeﬂnnwutukwwlandt&maméamﬁcﬁoﬁf1mpi@vlngttn@nséefugdgbiuga@ t hat
when the fil éh l%% that fraction of the continuous wall that was
made 8 I n that I ]becones surrounded by water. In sonme circunstances, it
can be advant agedisha® Hheavihzitst easeroedriagt tlon wéteheohi thei nupkace as
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50f the wall. Si nce the ust exerted b er on e outside
periphery ofthmust st iwsiilst Q@mﬁ%@#¢e¢ste%%etﬁ%hlthéttﬁﬁusbethat woul d

be exerted hnddvestsid ,tHdt Gaiy %@@r&@ﬁ sm@dfih@ta@wﬂw?e%glyhﬁa&bg'
advant ageousl.y nmakes .10i t poa; |l e to reduce the forces

cont i nuous P9S8 dét dfduce thaplorreseh? Yibeht PR aPRBipreUPdes a
har bor st ruetalrle itshatulcieqirddses at | east one curved conti nuous wall having

a closed outlinegnd e f nakln a_15dock, sai | | being provided
m&th at | east one gb %#ﬁ&§§%ﬁﬁﬂﬁyéa |nfam?fp¥?yl%??e? Wa}f’oﬁlater to enabl e

boat to p@§§WQﬂWﬁﬁﬂthaﬂM§dmp¢Kﬂe$t&b0l@ﬂ$itmmmgcuhaedctemtzedous t hat
the conti NUQKS VWadviGRIMY IS8 d.8ap :%é g?h@f§ﬁ¥%§bfgjko§eﬂgﬁfﬁ whose

concave side faces towards the 201 nsi fhe SITUCtUre so as fo pr esent
an ar cHo%f f 80Ckrelsid &ald il sutrreidd thitkstatucteret one opening

communicating with the stretch of water to enable a boat
to pass through, the harbor structure being characterized
in that the continuous wall comprises at least one
arcuate wall segment whose concave side faces towards the

20 inside of the structure so as to present an arch effect
relative to the outside of the structure.

Preferably, the continuocus wall is made as a
diaphragm wall, but it could also be made of cast piles
or of reinforced concrete.

25 In a preferred embodiment, the continuous wall is
anchored in the ground so that the depth of the dock is
less than the total height of the wall.

In addition, a wall that is said to be "continuous"
also includes a wall that is piece-wise continuous.

30 Advantageously, the continuous wall is cylindrical
in shape.

In accordance with the invention, the terms
"cylindrical" or "cylinder"™ are to be understood in their
broadest sense, namely as designating a set of parallel

35 straight lines defining a "directrix" curve that, in this

example, 1is closed.



Preferably, the continuous wall is nade as a diaphragmwall, but it could
al so be nade of cast piles or of reinforced concrete. 25In a preferred
enbodi ment, the continuous wall is anchored in the ground so that the depth
of the dock is less than the total heigh® of the wall. In addition, a
wal |l that is said to be "continuous" also includes a wall that is

pi ece-w se conti nuous. 30Advant ageously, the continuous wall is cylindrical
i n shape. Theadéoedandce Wotrhst ke dimseat icamve hehateraen "loyla ndri cal ™

or "cylinder” o] e o] iyn i ly as
de5|gnat|ngéafgéﬁe%fQPElEP?é §5§9€§| tor}ﬁa’n’r#;sqglc%‘|n|n “ditectrix” curve
that, in this exéﬁp&eprﬁ§eér@§e§mb091mﬁ@QhrﬁhﬁrQQ@ﬁkﬂqﬁP%1Wﬂkﬁx&§chmve

that can begpgedsfgpaedrebl b?i@nd@@ %\éaﬂl,ngorara@amgﬁrcﬁ Qsedy curve.
In a preferred enbodj nment, the continuous wall is in the shape of a

cyl i nde? ha%iﬁ@uéﬂrePPFEtlcal or a 5circul ar base. In other words,
the directri x | SIni athhmwexagpl eheaml@édtgsl& ars A iai ricdies soamhbé, t he dock

is circular . An_a vantag doc avi ng. .a ciycular outline
10lies in tﬁ% ?gi ?ﬁa?rl? rake&s Sirt 6bs§ﬁ thc¥aq%Jﬁ% ARt cal |y
opposite foetésppiessding on the continuous mall As a result, this

particular shape ﬂdggggﬁ gQuUSLy gﬂ%ﬁ.ﬁﬁﬁ%ﬁﬁﬁﬂlge%ffkdﬁ g 5H¥H£ﬁgnal nmeans

for gortlng 1 the cy rlcal circular continuous wal
I'n oth wot#ss &nchhg ééﬁtcu thets Iwamakes ddl frostsi e i %P thES i¥Pi s not

necessary tQiafdtsupRoNY BRABSike ifordddOAIsdihfestrerhstabtidyohor it.
wall.

) As a result, this particular shape advantageously
makes it possible to omit additional means for supporting

15 the cylindrical, elliptical, or circular continuous wall.

In other words, such a continuous wall is self-
stable in that it is not necessary to add support means
to it in order to secure stability for it.

Furthermore, it can be understood that such self-

20 stability exists both when the continuous wall is
disposed in land, and when it is disposed in a stretch of
water.

Advantageously, the continuous wall comprises a
plurality of arcuate wall segments connected together via

25 their ends, said arcuate wall segments having their
concave sides facing towards the inside of the structure
so as to present arch effects relative to the outside of
the structure.

It is also possible to build harbor structures that

30 extend over large areas by juxtaposing arcuate walls.

Preferably, the harbor structure presents at least
one plane of symmetry so that an arcuate wall is suitable
for taking up the forces to which the arcuate wall that
is symmetrical to it is subjected.

35 For this purpose, the ends of two symmetrical
arcuate walls are advantageously interconnected via force

take~-up elements such as, for example, beams.



Furthernore, it can be understood that such self- 20stability exists both
when the continuous wall is disposed in land, and when it is disposed in a
stretch of water. Advantageously, the continuous wall conprises a plurality
of arcuate wall segments connected togetfer via 25their ends, said aruate
wal | segnments having their concave sides facing towards the |nside of the
structure so as to present arch effects relative to the outside of the
structure. It isTal $oppossidlenly mdvahtegdors stmued imest t hat tB&ext end

over |arge apgasth¥r, WHAPQRING- & GHat L a@ldﬁnuous waf eisef;gi% ¥igl{e harbor

structure presents at |east one plane of synmet ry arcuat e wal

i s suitabl e"i&h F&H%ﬂfq”¥qQR§f%ﬂ%§%P%Q)@ﬂﬁ(ﬁﬂ@?ﬁﬁ%ﬂ%@%l%a%bl+nthat is

symmet ri cal wia@ elrtt iights ujredre d:e 137H0fe 1t StHWIr POses cit her engee pf two
synnetrlcal arcu%;e mall are adv%gﬁgg?ous i nterconnected via force

t ake- up “el ement s "$Gdf é? YrorSaehh IS @PMPTise 1§ GRharticularly
advant ageous uerdaddientiuilr afldsieng mfentsaind dgenitogk-form ng continuous wal |

is provided with |t Ie f cI05|n the wall in tertight
e e P 42T

manner relative to 37 ab said nmeans
conprise a @atdaddiet digire moori ng omHTgLQﬁthsaﬂQj ap et r;glose the Even nore
preferably, o @hqn ite conprises a panel suitable for noving vertically so
as to close ?he openi ng. 10Advant ageously, the harbor structure further
conpri ¢8s punp MR NFeSIegYSd o [ifhthR IR RIS el WakeTit is suitabl e

for containcBgprises phatplmidns dé’!ﬁ(ﬁﬂiﬁp TR o B ecriesdgeds £ o he

activat ed Onc% the Oqgng%gtﬁi Clqﬁxr contalnlng

3 Naturally, the pump means are designed to be
activated once the opening is closed off.

15 Preferably, the continuous wall is in the shape of a
cylinder having a circular directrix so that the
structure can withstand the pressure exerted by the soil
flanking the convex side of the diaphragm wall, which
pressure is particularly high when the dock is empty.

20 \ Optionally, it is possible to make provision to make
a floor forming a slab at the bottom of the dock, thereby
making it possible to improve the support for the
continuous wall.

Such a dock can advantageously serve as a basis for

25 building a structure of the graving dock or dry dock
type.

Advantageously, such a structure further comprises a
ramp extending along the inside periphery of the dock
from the upper portion thereof to the lower porﬁion

30 thereof.

In this example, provision is made for the width of
the ramp to be large enough for a vehicle to be able to
access the bottom of the dock when said dock is in the
emptied state.

35 Advantageously, said structure further comprises at

least one floating dock raft suitable for moving



15Preferably, the continuous wall is in the shape of a cylinder having a
circular directrix so that the structure can withstand the pressure exerted
by the soil flanking the convex side of the diaphragmwall, which pressure
is particularly high when the dock is eApgty. 200ptionally, it is possible
to make provision to nake a floor formng a slab at the bottom of the dock,
thereby nmaking it possible to inprove the support for the continuous wall.
Such a dockveaniadvagt ageaushiycsdore oS tdhebasarscif arf 2baten | domgaanstir uct ure
of the gravgggtggcgogk dry dock type. Advantageously, such a structure
further conprises a ranp extending along the inside periphery of the dock
from the upper p8reifemabhereshet ¢ liopd inmnetopornd fon Botwer@ed.as it |n

this exanpl ﬁoveg%'rkﬁl;g@diesm@%% fRr-dhe- W At P hend adpnt Pnbsubarge
enough for a vehicleto be able to access the bottom of the dock when said
dock is®in YAélenptied state.” 35Advantageously, said structure further

conpri SFls at Ieagheomgoﬁk@@@i r'&:@cgko%r?’ta;jts gmémaaamrpg@ymgd #ith
vertically a_function of the dept ter containe n_the dogck.
Preferably, %iﬁétf F\8§P?n&n859&&“ﬂaﬁe° e 3:@ \c,j%ecp%sa Ve e ni)?/‘ég b?ggglsae
means co- opeaatirngowtthnehie iconthenuauesk Swal | . The floating dock raft

s freferably proyiged phih thaal ians, anahl g0 Lo Lo, henkegh, aove the

level of the water containéd in : e gravi ng dock of
the inkéntipnovdded prdhi déd leiash @ind eastdloheswitalb ke sfpradbe for

cooper ati ngoWkt-h+8nBodk tHDQr 8ol i dd 0ad 141k dorka¢ Ahy, 0884 Whkh, means

for positioning the cradle, so that as the dock is enptylng sai d neans
position t hengr Hdt8 BRaSS (e BosHirmerthe T@dlet heobbattongethRe dock
i's in 15t hedenpt iedespeifng, said means position the cradle under

the boat in order to carry the boat once the dock is in
15 the emptied state.

In an advantageous embodiment, the harbor structure
of the invention comprises a plurality of continuous
walls having closed outlines and suitable for forming
docks, said continuous walls forming docks that

20 communicate with one another via their openings.

It can be understood that, in this embodiment, the
harbor structure is suitable for forming an access
channel for boats.

- In other words, the plurality of continuous walls
25 form an access channel via which a boat can access the
stretch of water by going successively through the
openings provided in the respective continuous walls.

Since the continuous walls of the invention can be
made in the stretch of water or in the ground, it can be

30 understood that the present invention makes it easy to
build a channel extending from a zone of the stretch of
water that is remote from the coast to a zone that is
situated inland.

Preferably, one of the continuous walls of the

35 channel has a portion immersed in the stretch of water.



I n an advant ageous enbodi ment, the harbor structure of the invention
conprises a plurality of continuous walls having closed outlines and
suitable for form ng docks, said continuous walls form ng docks that
20comuni cate with one another via theirl%penings. It can be
understood that, in this enbodi ment, the harbor structure is suitable for
formng an access channel for boats. In other words, the plurality of
continuous wal | s P5#benalahy actkss eabhnebrveapwhdshta bbat coahiaccess t he

streten of VRLer Dyedoldy SUCERSSLURLYhA! OHOBNLNERORARN NGS BRAVI ded Tn the

respective continuous wall nce the continuous walls of the
i nventi on caftPREGRJRE i ¥RE®E- stretch of water or in the ground, it can be

30under st ood t hatd henps esentpi ayephi Snenakes1it i 8agyobedbyi Ldtd ghannel
ext endi froma, zone of the stretch of water that .is rembte fromthe coast

to a zonme tHREFS 1UHREY 17 e PRFeteRablyt dRelBRerAgdcolibifious wal | s
of the 35chaspwetimpstf@rportheomamecsedunichbengt pesshgef beaeen th2

Pref erably, i | | -corresponds, to the contjnuous wall situated at the
sanme end of 'Qéggﬁgﬁﬁglw%%e¥H%ngt?%fc%c%?sﬁa?%?pn?;‘this exanple, this end
wal | is provided Evwefenabby opemé nghdmnakdpraseéhespar lengthhatfifsciiemer sed,
whi ch openi ng, foL 4B, & £ ' [ e, the stretch of
wat er and the access ¢ 5%%6?? &fﬂyPtﬁgéfgga ?é$9$hé8§%§§§§f %ﬁesents a

| engt h XQf f iRFERCY AR msurkow hatde aiepokhe ontrstahwafswaheer sed, fom 10

particul ar adxdyid, den Whedathe stretch of water is, for exanple, an ocean

.y The invention can be better understood and its

) advantages appear more clearly on reading the following

detailed description of embodiments given by way of non-

15 limiting example. The description refers to the

drawings, in which:

Figure 1 is an exploded perspective view of a
diaphragm wall of the invention;

Figure 2 is a perspective view showing, on its

20 own, a harbor structure of the invention that is made up

of a four diaphragm wall elements;

Figure 3 is a perspective view of the harbor
structure of Figure 2, as integrated into a coastal
environment;

/ 25 + Figure 4 is a side section view of a harbor
structure of the invention that is made of four diaphragm
wall elements, the structure being shown at low tide;

Figure 5 is a side section view of a harbor
structure of the invention that is made up of four
30 diaphragm wall elements, the structure being shown at
high tide;
Figure 6 1s a plan view of the harbor structure of

Figure 3;

Figure 7 is a plan view of the harbor structure of
35 Figure 4;
Figure 8 is a perspective view of a wall element

forming a graving dock of the invention;



The invention can be better understood and its advantages appear nore
clearly on reading the follow ng detail ed description of enbodi nents given
by way of non- 15limting exanple. The description refers to the draw ngs,
in which: Figure 1 is an exploded perspective view of a di aphragmwal |l of
the invention; Figure 2 is a perspective view showing, onits 20
own, a harbor structure of the invention that is nmade up of a four

di aphragm wal | el efeAtige Filgursd d® ise ot st st i v Vhewsivine #aekor

structure obrFrggnee2s, as_r,hlom,tl%@r atred ddH10 vh&Pasi Al ; environnent; 25Fi gure 4
is a side section view of éﬁeharbor structure of the invention that is made

of four di aphragm WaPHrél AtSs 2 HES TR PP hPShbhh SE2Y b9t i de;
Figure 5 isdacki dé Seguiren 8vi ewawflrﬁg hated atosit rwtcérur@npffyt hgndinventi on that
is madecup of four di_aphr mvval el emsnts structur bei hovvn at
high tide; Figur nggfuéfeaegl é’%’ SR A baOr Pt Jo‘f‘e ﬂf

Figure 7 i stbaephanb@kewtwmhled]azfod?h%tgnm&nte mvatfﬁFltgmlre 4; F| gure 8 is

a perspective view of.asnahl, 8l s 408 Ngh &, @r éflgrgggk of the
invention; 13 Figure 9 is si d€ sectiom View o gravi nig dock of Figure
8, showi ng EReCdsERNMEeR T (e, 1nmegiirien,0 the ap%rmwwwm Vi éw af the

graving docalgbhEa Rl @a81 .ShewRe ddle oGk phel mMiyovandodhefi gure 11 is
a pl an}él e\/\%) %% ird enhodi ment of the harbor structure of the pr esent

i nvent eNBoFFERPAGUSSs APt 9 % erred enbodi nents of the

invention, the cOhti haeb®rwaltlruckure concept defined in the present
invention can be implemented in a plurality of

b . embodiments that can naturally be combined to form more
complex harbor structure configurations.

15 The present invention makes it possible,
particularly, but not exclusively, to build marinas,
graving docks, and access channels.

In addition, the harbor structure of the invention
offers the advantage of being modular.

20 The harbor structure of the invention can comprise
one or more modules forming docks that are
interconnected.

Figure 1 is an exploded perspective view of an
embodiment of an individual module 10 in the meaning of

25 the invention, which module is made up of diaphragm walls
comprising two arcuate diaphragm wall segments 12, 14
that are interconnected via two rectilinear diaphragm
wall segments 16, 18. However, the rectilinear segments
are merely optional. In any event, the total length of

30 the rectilinear segments is less than 25% of the total
length of the outline of the module 10.

The technique of building diaphragm walls is already
known, and is not described in detail herein.
As explained below, this embodiment is in no way
35 limiting on the present invention, it being possible for

the module to have any other shape, particularly but not



di aphragm wal | . However, as indicated above, other 10 building techniques
can be i magi ned. The harbor structure concept defined in the present
invention can be inplenmented in a plurality of enbodi nents that can
natural ly be conbined to formnore conplléx harbor structure configurations.
15The present invention nakes it possible, particularly, but not
exclusively, to build marinas, graving docks, and access channels. I n
addi ti on, tkachasboelyt ructwriendafiddile shrapenthani rof fersi tdel advieasage of

bei ng nodul ag,,. 20The harhory;stgustiune of the invention can conprise one or
nor e nodul es Forning oCks that_ areé 'interconnect ed. Figure 1 is an expl oded

perspective vi ewPoftoshlenisodi meava lofy dypvandi Widlidd frodud edi@néperhe neani ng
of 25 the inveabi on, tWai GhdqRAUlE redrdemip «f @Rhr agm wad | s, gonpri sing

two arcyate di aphragmwal] segnents 12, 14 that are | nterconnected via two
rectilinear CaP&phr &gﬁw WAt s §Fnehadieler BRD iRfneirdts L bt 9 F e aear
segnents arehmer @0y eptional. In any event, the total |ength of 30the

rectilinear segments _is.|less than % of the total |ength of the outline of
the nodule 10, BS cap be Eben qld‘ezESc}fg‘bRﬁ 14di ntdledila{bﬁlfr" el TIIHLE o r eady
known, and ifsrnst adescicledant igetcaid wedrleilmvidsy exptladswtl det bimet hi s
enbodi nent k$§.kNn;iQo | i:mqtyi rese jnpvention, it being

possi bl e folrtﬁflﬁelﬁo %t%gltﬁa@vlel}};%yﬂ(r)it?ht%%%hggqeghpé rticularly but not 14
excl usitfel y a cylPn#riec gxagivdise g na Eligund ar, Bdwe Keorght di refil ar

directrix). the arcAafedylag16anusual I have @ wididh (He i Aoetier) |ying
ih the rangﬁ21gfn% %rie q%l%%e%é)dglf';égag;¥;]16, 18, so that the
) module 10 has two openings 20, 22 provided in the upper
portion of the dock-forming module 10.

15 The total height H of the arcuate wall segments
preferably lies in the range 5 m to 40 m, while the usual
thickness of the wall lies in the range 20 centimeters
(cm) to 200 cm. It can however be greater than 200 cm.

It can be seen that each of the openings 20, 22 is

20 notch-shaped.

A first embodiment of the harbor structure 100 of
the invention that is made up of an assembly of four
modules 10, 10a, 10b, and 10c of the invention is shown
in Figure 2.

25 It can be seen that the first, second, and third
modules 10, 10a, and 10b are identical, and that each of
them is provided with two openings, respectively
referenced 20 & 22, 20a & 22a, and 20b & 22b, while the
fourth module 10c is provided with a single opening 20c

30 only.

As can be seen in Figure 2, the modules are disposed
side by side so that the rectilinear wall segments of two
adjacent modules are in contact with each other.

It can thus be seen that the openings of two

35 adjacent modules substantially coincide so as to form a

passage between two adjacent modules.



5cases, its width or dianmeter can be considerably greater than 100 m

As can be seen in Figure 2, the individual nodule forns a curved continuous
wal | having a closed outline that is substantially elliptical in shape.

10l n the exanple shown in Figure 1, thelheight H of the arcuate walls 12,
14 is greater than the height hl, h2 of the rectilinear wall segnents 16,
18, so that the nodule 10 has two openings 20, 22 provided in the upper
portion of the dockaferdi sgowsduhe IQrsiSEmboditr@ntheifght Hdmfort he arcuate
wal | segne a e a uaI

t hi ckness o%é{‘ﬁ&e‘ﬁﬁ% %(l}!eé5 §n£§8EQ?ed @g%o écnwtel %é)fa%rt;gl(c ]terorglgedlucs

can hoveveribeviyieat ¥ ihahu200-cm It can be seen that each of the

openi ngs 20, 22 {15 2000k 68- shapgdi ghnk rs%fche%b%(i':'ﬂﬂ%%tur@ theydarbgleq
structure 100 of the |nvent|on that is made up of an assenbly of four
nodul es® 10,1n04¢tabb, Pah@Wi10c of the invention is shown in Figure 2. 25t

can be seen thatThdecbasshl éﬁeﬁmanm@ﬂ@ tsfhiofvgh MR iefirkD,3 ]&ﬂap@rﬁbsﬂ-(}b are
identical, and that

mis.provided wi.th .t eni.n S,
et Tveld St Pt e st 80t 35055 28 V9 S M et DR 128 1o fourth
nodul e 10c wisiq pvidedhwst xampilagl esopelmom@amc 300nl y. As can be

seen in Figure Itt9§n%9%§§{@£ﬁag' SREsed i 49 Ay UG Hhddial dhe

rectilinear wall Segne acent nmodul'és are 1n contact with each
ot her .10t claa’qrwussbéu@‘é@netﬁatenﬁé bpémiesgs tdfe tSWore3BHdjHcemt e dneds

substanti al{ye CO-N6t €289 88mhAnf LT RATFAGS LEIIREEH WF atlacents o

nodul es. 15 Fi gure 3 shows the first enbodi nent of a harbor
structure 190° a%p‘?%%’é%r%&)eélnl hte CRESEoBOCM %environnent in which it is
bui I t. As Thgn Bt hedeaf iAUFiduREG SYChhr Hgdesidir ecHisrdlesedd bed

fourth modules 10a, 10g, 10c are sunk into the ground;“
15 whereas the first module 10 is sunk into the stretch of
water 28.
Furthermore, the second and third modules 10a, 10b
_are built on the foreshore, while the fourth module is
built on the coast which is never under water regardless
20 of the tide.

It can be seen that the opening 20 in the first
module makes it possible to cause the inside volume of
the harbor structure 100 to communicate with the stretch
of water, thereby in particular making it possible to

25 fill the harbor structure 100 with water on putting the
harbor structure in place.

In addition, and as can be seen in Figure 3, said
opening 20 has a bottom edge 30 immersed at a depth
sufficient to enable boats 32 to enter or leave the

30 structure of the invention. Fill can be used to protect
and/or reinforce the self-stability of the structure.

In this embodiment, the fourth module forms a dock
for docking boats, and can be equipped with floating dock
rafts (not shown).

35 It can also be seen that, by means of the invention,
boats 32 can reach the fourth module by passing through

the first, second, and third modules which, in this



5in detail below The coastal environnment shown in Figure 3 conprises a
coast 24, a foreshore 26, and a stretch of water 28 which, in this exanple,
is an ocean. It can be seen that, in this first enbodinment, the 10 harbor
structure extends between the stretch ofl@ater and the coast, and

comuni cates with the stretch of water via the opening 20 in the first

nodul e. As can be seen in Figure 3, the second, third, and fourth
modul es 10a,ex@wpldlcfarm aunkcecass thengeodufdr dbwheséag the ffioustt hmodul e
10 is sunk igg@,the;gtretch of water 28. Furthernore, the second and

third nodul es 10a, 10b are built on the foreshore, while the fourth nodul e
is built on the cddastomhitdei sanevepwinder Fhabree Peghhdl essugbofret € ti de.

It can be segfe thafedhiBo@Pening 2Qablethenti pshtB0EY! BnFBKES Hit JRRSSIPl e to
cause t i\r@{de vol ume of the harbor %r ucture 100 to conmunicate with the

stretch of et iy Fhe paPeritfar Y ndRi hgei £1psEsPBABLE0125fi 11 the
har bor structiwaydQhaet hvaveé ey pagputileng bhethérb@ﬁestructuae in place.
In addition, and as_ .c be seen in Figure 3., said_opening 20 has a.hottom
edge 30 i nersed vgjttléoalgtep?%l%%f ?%?%%tlﬁl{l% %Iﬁgbgeogogﬁg égV?BtéﬁPer lgT | eave
t he 30structis edfanthegdowehyipassHblé tanchenesedtwo pdoteentand/ or

reinforce thg selds stahidj f,the uct ur iculaknNikhigee iment,
the fourth nodul e ?‘or&n%é% éd%/)cﬁ ogjr;| %‘?)%{21 ng b](g%%g,lc%n% cé% Egeeg%?%ﬁlggl W th
f1 oati nP docklaRET sS¥eRR1%¥hown). 351t can al so be seen that, by means of

the invention, boatgud2 £afs rgashet henf eued o rodubenbypeassipgctlinaugh the
first, secoq%ozggifg%réa ec%%§soxmécgér£9c;PlSlane extending between
) the stretch of water 28 and the coast 24, while Figure 5

shows the same view at high tide. h

15 In both figures, the dashed lines represeﬁt the
ground level on either side of the structure 100, while
N1 and N2 represent the water level in the fourth module
respectively at low tide and at high tide.

As can be seen in the two figures, the diaphragm

20 walls of each of the modules 10, 10a, 10b, and 10c are
advantageously anchored in the ground by the fact that
the diaphragm wall segments 12, 14, 16, and 18 extend
vertically to a depth greater than the depth of the
bottom of the dock.

25 In addition, it can be understood that, in
accordance with the invention, the number of modules
provided is sufficient for the end module (the first
module in this example) always to have its opening 20
sufficiently far under water for boats to be able to

30 enter and to leave the channel regardless of the tide.

Furthermore, the passages constituted by juxtaposing
the openings 22 & 20a, 22a & 20b, and 22b & 20c are
dimensioned so as to present respective bottom edges that
are always far enough under water for boats to pass

35 through said passages at low tide.

As can be seen in Figure 5, the first module 10 is

under water at high tide. For safety reasons, it is



exanpl e, forman access channel for accessing the fourth nodul e 10c.

At lowtide, as shown in Figure 3, the structure of the invention stil
enabl es the boats to enter the access 5channel since the opening 20 in the
first nmodule is always under water, regardl ess of the tide. W t hout
goi ng beyond the anbit of the invention, it is advantageously possible to
connect two adj acent nodul es together via a lock, in particular if the
terrain 10spopesbbt eepl ydd beacofbgindidaisng séet posiviiew off tthee har bor
structure 1&% g{n oyytide and on a vertical plane extending between the
stretch of 8 and the coast 24, while Figure 5 shows the sane view at
high tide. 15In bbtﬁaﬁlgﬁuésbethédﬁé§h@§dlﬁhé§ pEpte esti nchdhft ound | evel

on either sjde,pfsthsxstrvet y68si80e WA hE cNgeand N2 tiepreseutt hes wat er
| evel in the fourth nodule respectively at Iow tide and at high tide. As

can be eenth® pREUFAS FPEOVRESTt REBNGi aphr agm 20wal | s of each of the

nodul es 10, 10a, 1A0parenéulfe, aéesaﬁlbaﬁlhqgehlesin}bdaﬂ@haorteﬂba'dhdﬂ‘]enag{emjnd by
the fact that the d

seg nts_12,
vertically tb %Qﬁﬁb%ﬂgg£8a?5? ?ﬁg egga% o %ﬁ lo??%ﬁ&o Eﬁ?‘%ﬁnﬁock
25l n additiemn, (vitbhanibe uudepsbdodedhay sedlwe@aﬁdammé\NHHPQhe i nvention,

the nunber géryggwﬁ?v;ﬁgvagsﬂ kS cfidhhbaheRhalalcddis s amdul g the first

nodul e in this éxa ave Its opening 20 sufficiently far
under h&terpé@etb@é@slﬂéobéhabm@dﬂéegoéﬁpéﬁsén&h@bCW@&VéWFhéﬂﬁﬁannel

regardl ess Qi {h8elii 98- the uppEYr bBeEABLHE, otthhléa%%&Q.%théM§d by
j uxt aposi ng the openi ngs_22 5

20a 22a & 20 e di nensi oned
so as to present?! e§ﬁ@c?ﬂ§@ BStPBﬁFé&&Q?dt ﬁﬁﬁy% rart %ough under
wat er for bpagsh} oapasshdstbpeugbfsahd m&sla@ﬁ.s v@tryl e td dbindisicmnobe seen

Lgaggg:feiftp%heiflrStfngH I%ores %r%@d%%&M%gﬁ'be JHéHE d(%% &g%cﬁafEty

15 any configuration by providing the necessary number of
modules to reach the desired natural depth zone.

Figures 6 and 7 are plan views of the first
embodiment of the invention, diagrammatically showing a
boat 32 entering the channel respectively at low tide and

20 at high tide.

In accordance with the invention, the channel is
advantageously built in the following manner: a layer of
fill 34 is put down from the coast 24 to a zone of the
stretch of water 28 that is always under water regardless

25 of the tide.

The layer of fill 34 (represented by dashed lines in
Figures 6 and 7) is in the form of a spit of land rising
to a height greater than the level of the stretch of
water 28.

30 Then the fill is flattened over its entire length,
so as to form a plateau extending the coast towards the
stretch of water.

When the ground slopes steeply, it is also possible
to form a plurality of plateaus having different heights,

35 thereby forming terraces.

The wall could also be made from a barge.



possible to add beacons indicating the position of the opening 20.

It can thus be understood that juxtaposing the nodul es makes it possible
advant ageously to |ead out to 5the natural deepwater zone. In
particul ar, assenbling the nodul es togeth8r makes it possible to protect a
deepwat er channel fromsilting up (wth silt not produced by sedi nentation)
since terrain having weak mechanical characteristics cannot 10 penetrate
into the nodul es Bereausett heeppennngstar énpmakited ibotithe upper forti ons of

t he continuo I t .can, al derstqod that t | engt h, the
wi dth, and tﬁédgg%tEh%fgfﬁgnéhgﬁngngggﬁggs%g’f5n§ﬁﬁ5ﬁ%ﬁ%%t? sl ope of the

foreshore, afld2eaRa®e wWahpt edomenfat eh 25 &Py foonf itduer doivon jmx tppmaeat ng

t he necessarMo@unggrs@$wﬁngglp§g59erga0h the desired natural depth zone.
Figures 6 and 7 are plan views of the first enbodinent of the invention,
di agrammati cal |y ShowthgtAuBoe B2dereEPPAgthRE &R&nddlllr espectively at | ow

tide and ZOaadhzia@hafﬁédlelslybservéB agcgrflalmlaef%t Rathegl %%n}di%hrtéf&% 1 aa
channel is ageou uilt in the ow n néer: a layér o i
is put down %gg$th%nc%%%?l§ﬁ b 3“2@?8 gPrF%%QE??ggcﬁngflﬁbt 28 that is
al ways underswatechrefjavatess225o0f the tlde.d o The Lﬁye¥ of f;ll 34_t

ted by d Lnes | Lgu n ;.S In e formof a sp
(represente y §§Qfﬁréﬁﬁf, tPELE %ﬁgﬁg?ﬁs rg Pugftphg gFP

of land rising to a heig gr eat er e'ﬁeve_ ch of water
28. 30Then tHecdter ikan|bhe¢ dnebobverfitheehilie hergt hhestramcho form a

plateau ext ehgliiént hes consé b@UaldSthbenSERELENObUIAL 8 cyareq — Wien the

aving di £ &yt Hii it ot - kBt Fr GBYET of i ACherr Bbesd PRE rva w6adl d &l S0
bg made fronmmtdarige. nathiral grouddie next step f:ons: ?ES :)P S?S' R?é lronos\gl : n
Segrents so as t MBI RS TEUS | it bpoted  HoahFBERSHOMS! Har: Gare 2
15 the soil situated inside the volume defined by the
continuous wall, i.e. inside the modules, is dug out,
preferably over a fraction of the height of the wall so
that the continuous wall is blocked between the soil
remaining at the bottoms of the modules and the ground
20 flanking the outsides of the modules.

Preferably, the fill that is situated around the
outside peripheries of the modules built in the stretch
of water is also dug out so that those modules are
surrounded by water.

25 When designing the structure, it is also necessary
to take account of the so0il movements due to the tides
(silting up, and washing out).

With reference to Figures 8 to 10, a description

follows of a second embodiment of the harbor structure of
30 the invention, relating to a graving dock or dry dock.

This harbor structure 200 includes a module 40 that
is in the general shape of a circular-base cylinder that
is sunk into the ground, which module is preferably made
of diaphragm walls.

35 In a variant, it is also possible to imagine that
the base can have an elliptical, oval, or substantially

circular shape.



SI't can thus be understood that the fill advantageously serves as a nold
for making the diaphragmwalls, in particular on the foreshore 26 and in
the stretch of water 28. Preferably, trench segnents are dug to a depth

10greater than the height of the fill, iL%e. the trench segment is also dug
in the natural ground situated beneath the fill in order to anchor the
di aphragmwal | into the natural ground. Wen the concrete of the diaphragm

wal |'s has set 155 hﬁtﬁ@i:l wskiBat ed1ikei daet hedulles® defienet 1yt t he
cont i nuous i de t.he nodul i_s. _du ferabl ver a
fraction of % %g+ﬁﬁﬁﬁt gg 8dﬁgﬁlogot§ﬁafefhe conhqﬁﬁﬁé? fg)a%ééﬂocked

bet ween t heugoof aemmrmedgdaaphhegmowadﬁsomﬂythe nodul es and the ground
20t anki ng the Sé&@ %g&hgfngﬂﬁle%onf gug r oS lwgﬂdéséﬁﬁbédlinthat i's

situated around the ou peri pheries o e nodul es built 1n the stretch
of wat e? |sd%¢%bldﬁgl©ﬂt so that those nDduIes are surrounded by water.

25\Wen desi gni ngst he ﬁ&au@éua@ whl'cﬁ alssgunecesIsarsod Ofdlaﬂsﬁugaca:ount of the

soil novenents due to the tid g ng up, d Shl . Wth
reference t®°&kgut&sPBOY63¢8, Wé e§8r|ﬁ% @kgﬁ %‘ hd BBOdi nent

gf tge Ear b@(ﬁrﬁidﬁhlccbﬂrEh@f d3apheaighveatlilomnd ealraib]rngmq otlee gnczmhhg gock or
ry dock. structure 20Q |ncI ) I isin

t he generalt%h%%ecﬁ?sﬁg QPCSPQPUBégg gyﬁﬁ% l%% é%ﬁzéﬁhﬁ%t$ %ﬁe ground,

whi ch bt®dul ehishprehethbbyeradelef, dﬁa@hdmmh\ﬂﬁ ds. 35ln a variant, it is

al so possi bl e toyppgipe Lhat Sthe base AR daveAn 1) |isieed mo¥@le OF

substantially circu Shape.
of the invention, or a structure of the first embodiment

] of the invention, or any other sort of stretch of water.

The module 40 is further provided with closure means

15 48 shown in Figure 8 designed to close the opening 42 in
watertight manner.

The closure means 48 are in the form of a double
hinged gate. It is also possible to provide a sliding
gate having a vertical opening system, or with any other

20 type of suitable watertight gate.

The graving dock 200 is also provided with a
floating dock raft 50 to which boats 50 can moor.

As can be seen in Figure 8, the floating dock raft
50 forms a circular arc following the inside periphery of

25 the module 40, the floating dock raft being provided with
an opening 54 for enabling the boats to enter and to
leave the graving dock.

The floating dock raft 50 is further provided with a
plurality of boat-mooring and landing piers 56 extending

30 orthogonally towards the center of the dock, two
successive piers co-operating to define a boat mooring.

The graving dock 200 is also provided with pump
means 58 disposed at the bottom of the dock 200 and
enabling said dock to be emptied while the opening 42 is

35 closed off by the watertight closure means 48, as shown

in Figure 10.



I n other words, unlike the nodules of the first enbodi nent, the nodul e of
the second enbodi nent is made up of a curved di aphragmwall only.

An advantage of this configuration is described in 5detail bel ow

Sai d nodul e 40, which is suitable for fdning a dock, is provided with an
opening 42 formed in the upper portion of the diaphragmwall and enabling
the nodul e 40 to be caused to conmmunicate with a stretch of water 44,

10whi ch, in this ®xammireg neares dBkediprise a t@M@VSO,oprﬁiﬁt;rf@_h%h?Qf wat er
can be anot her | e of:the invention, or. a structure of t irs

enbodi nent o?let %q#no\?nerﬂﬁ otnh",e oér]()c:krfy ke %etf’uk%%rgé 0P SEPY eFRAM ?%ﬁﬁt &P. 3The
modul e 40 i U terangt dvd dedlivi¢lir oy spiee nednspdbiBgshotnihnthiegure 8

desi gned ! 01gliga® NG PRAN AL NALerdd ght manner. The closure
means 48 are in the formof a double hinged gate. It is also possible to

provi de®a sl i di ndSy&d@ P&/ iSREM Verkigarespeniagl Syse erpmpr66i t h any ot her

20type of suixtablie MptiRItwedEt 0 Qipper podtBod &¥ i e dASKL2004bHS 2aKS0
5pO to whjch boats 50 can noor.

E;gviogege\émntc?lﬁaéolé:&%té‘{ g% ?tﬁgekfc[%g{ iy dodk tarilse eeraRdang réandr arc s
fol I owi ng t héei rsisdeleperditereryofo 25ithe matule 40, %ﬁ@?iét@gvgﬁ?ggegﬁdrﬁgt
Ibgiacg FLEVB%‘;SSF‘%%E:&%%SOQ%% ri)(Jlltﬁc‘elon; Fotr)faﬁq%;eglég%ﬁt%]@t Ogo is further provided
with alfluralityWerbddre reowriimg atbk ah¥l nigs piersh&6emrpt badi agate,
30or t hogonaliky JLeWayds, & LM £ et tg}%}g&ﬁgssﬁf\g %ﬂt‘gﬁeg%' XQePk?&Son
co-operati _ng to define a boat nooring. graving doc 0O1s also
provi ded wi thepGipPheas 38 1di Sfoddif drodines bR t btn @fea her dolekn 20beand
enabl i ng sairdedeekkt a beanpti ed while the opening 42 is 35closed off by
the watertight- CIB?/SlIJnIé%nrge% tl%i8e’ c%/slisnhdormincaltln sFlllag;gJé eoflothe diaphragm
15 wall, the module 40, even when it is empty, is suitable
for taking up the forces exerted by the ground. This
effect is further accentuated if the continuous wall of
said module 40 is given a substantially circular shape.
Optionally, the dock 200 of the invention can be
20 provided with a floor forming a slab (not shown) making
it possible to improve the supporting of the diaphragm
wall of the module 40.
In addition, the floating dock raft 50 is suitable
for moving vertically as a function of the depth of water
25 contained in the graving dock 200.
For this purpose, it is possible, for example, to
equip the floating dock raft 50 with floats that enable
it to remain above the water level.
Guide means (not shown), e.g. runners mounted on the
30 inside face of the diaphragm wall, make it possible to
guide the floating dock raft as it moves vertically.
Furthermore, the floating dock raft 50 is preferably
further provided with means for carrying the boats 52
moored to the floating dock raft 50 when the graving dock

35 is in the emptied state.



20 The punp neans 58 conprise a tube 60 opening out at the bottom of

t he dock, the tube 60 being connected to a punp 62 and to a di scharge pipe
64 opening out in the neighboring stretch of water 44. 5As can be seen in
Figures 8 to 10, a ranp 66 extending betddeen t he upper portion of the
nodul e 40 and the bottom of the dock 200, while also extending along the

i nsi de periphery of the nodul e 40, enables vehicles 63 to access the bottom
of the dock 200. Szddhaganike agreavitng fodio 20§ sciadiee nopried yndes, it

can be UndeEﬁEOngEBa%6tB%dp%%%ﬂgﬁiééﬁﬂeifbf”%%% i@? the ghaphragm wal
of the nodul e 4 |§ greater t han when the dock is Tull. By neans of the
f

cyl i ndri cal Ssh4p&EeEf 1PhéNGi ANEGESI5wal |, the nmodul e 40, even when it is
enpty, is suitabbeokakibakiirg Miad haidroraes: exaidedehy §hevonguadckThi s

ffect s f h ccent ed J.f the continuo | . of i,d dul e 40

Gi ven a>subSPAntrabry ol eticar SHHPES QRTbre 1 b, o kS dBER20b B the

i nventi on casrbeifOpeaghdecdbwivieh tahe [gprtdmorad ngha ddbab $§mothghowhy maki ng
. ol . : . - odul

|t possi ehE?%' ggr QU Lhg Suppard 'tfégggor[daox;{@r%%r?@% agnpyall ]{\é&{ﬂng‘) ure

"
40. dition, the floatin c O i1s suita I novi ng
vertical |y BBeacPyne€spenRddna keagest-h of water 25contained in the graving

dock 200. RakulrBilS yRUsRA$E mddnd SchOScSiPﬁfinéoih@Xlg&i’f&céQl@qUi p the
floating dock raft 50 with floats that enable it to renmai n above the water

| evel . 1Bui dBEnBERE EROCEEREWNYPSS PF (Afhetd mmt2dontt AES3BPhsPaELf ace
of the di apbfaghewplrksemtkd nvterpdssi.bl e to guide the floating dock raft as
it noves vertica&hg. FurthernDQF raft_50_Ls Prefgrably

E , the f omiﬁg(jck
further provided Wt [ SAESE or %§ﬁ§§h%é)%%% boat 8 B2 Frobr et ¥B the
f}gating dotk f&f tab0awsen sehwyegrtavipmptooctk B&iss i agahesenpiskd state. 21

related to cyclones or tropical storms. For that
15 purpose, it suffices to empty the water out of the dock
or to lower the level of water therein significantly.

Figure 11 shows a plan view of a third embodiment of
the harbor structure of the present invention.

This harbor structure 300 is a marina built into the

20 coast 68 and suitable for communicating with a stretch of
water 70 via a module 72 of the invention that forms an
access channel for boats.

The periphery of the harbor structure 300 comprises
a continuous wall 73 made up of twelve arcuate wall

25 segments 74 that are set into the ground and that are
interconnected via their ends 76.

The access channel 72 and the harbor structure 300
communicate with each other via an opening 80 provided in
the continuous wall.

30 Preferably, said arcuate wall segments are made by
diaphragm walls.

Like the other embodiments, the inside volume
defined by the arcuate wall segments is dug out to form a
dock.

35 As shown, these arcuate wall segments 74 have their
concave sides 78 facing towards the inside of the

structure 300 so that each of the arcuate wall segments



Said neans are in the formof cradles nounted under the piers 56 and are
suitable for carrying the boats situated in the noorings. Provision is mde
such that, when the graving dock 200 is enpty, the floating dock raft 50 is
held at a certain height above the bottdm of the dock so that the hull of
the boat 52 to be graved cones to be received in the correspondi ng cradle.
Natural ly, said nmeans for carrying the boats could 10 be used in other
types of gravi dgrdecks tahath amealmbingarhie oft thet presedd toventhshand

The st ruct ukg, descrj hedid b fferenne (0. Fauiey 8 19,0048 8l 50 serve to

protect boats agal s related to cyclones or tropical storns. For
that 15 pur f&se dijgphdigan ¢exsly o/ Bpty the water out of the dock or to |ower

the level of wateh tRereiitsi atd igenidture 300 ddgi€addoshoPshaspl an view
of a third enbodi nent of the harbor structure of the present 1nvention.

Thi s harbor Y G&EFr € 36T & et tna> b Uit i 4D Thel2bbva’ttBadana! -
suitable for commtniceat ivkhsMidd wndd r €t@dd ofhawatewo Autvial ay nodul e 72 of
the inventiqn that .forms an access, channel for_boats.. The_peri phery
of the har bgtymgke%ur&tcﬁrle 3300 V??Jsgsseagr%eorhﬁ n%%ss%ﬁc%dn%(aefgﬁc‘ag
twel ve arcudhetwalre 2pprsegrentand4of hdte ssansetagmtouddie go ounat andet hat
are i nt er copaeeied j gyl refds: Aficure 15 TS AGGESS kel Jgcand the

har bor structure 3 conmuni cate with each other” via an opening provi ded
i n thelfonti nuoud@INde 30y e Vs, taks rarelaf @ oes | Peegeent sWar e nade

by di aphr agmre@lahs segmentld kehddes & hefmpabodi B iSout Nené nskds yol ume
defined by the arcuate wall segnments is dug out to forma dock. 35As shown,

these arcuatd W&l POSSdEft &7 AN PENE T UdncW et 127 ATt a8 hg FtRar ds
tHe inside ekgileatst ructod eddikced hadgedodr ofid hee B toed Enyvabeagegment s

22 immersed at the bottom of the dock.

15 As can be seen in Figure 11, the inside periphery of
the continuous wall 73 is provided with floating dock
rafts 82 and with mooring and landing piers 84 to which
boats 86 can moor.

Preferably, the piers 84 extend orthogonally

20 relative to the rafts 82.

In addition, it is also possible to provide
additional floating dock rafts 88 that are disposed
orthogonally relative to the ends 76 of the arcuate wall
segments 74.

25 Although a harbor structure made of diaphragm walls
is described, it is also possible to make such a harbor
structure from cast piles or from reinforced concrete
without going beyond the ambit of the present invention.
Making a continuous wall out of cast and preferably

30 intersecting piles is technically strictly equivalent to
making conventional diaphragm walls.

The method of building of the invention thus makes
it possible to imagine building harbor complexes on new
sites that are accessible independently of tidal range,

35 that are ecological as regards management of silting up,

and that offer good building-cost performance.



74 fornms an arch enabling the structure 300 to withstand to the pressure
exerted by the ground situated outside the diaphragmwall 73. In addition,
the structure 300 advant ageously has 5 two axes of symetry Si, S2 that are
nmut ual |y orthogonal . It can thus B8 understood that two nutually
symmetrical arcuate wall segnents are subjected to forces that are opposite
and of the sane nmagnitude, so that the forces to which the structure is
subj ect ed bal anceuont £128tnngr deckt aaifigsr eveptake wyroindataes et ween t wo
arcuat e seg s a trical t 4 R ible to
make provis?%gggo%Q? é éﬁagggggsgﬁ%%ng&gggﬁ%E%§g§5§§§k%%%#e %%8§%%%ther
vi a rei nforeynghpeahsrenpér $be derbRe Hétuehvsfe t he dock. 15As can be seen
in Figure 11, the inside periphery of the continuous wall 73 is provided
with floating dock rafts 82 and with nooring and | anding piers 84 to which
boats 86 can noor. Preferably, the piers 84 extend orthogonally
20rel ative to the rafts 82. In addition, it is also possible to
provi de additional floating dock rafts 88 that are di sposed orthogonally
relative to the ends 76 of the arcuate wall segments 74. 25Although a

har bor structure made of diaphragmwalls is described, it is also possible
to make such a harbor structure fromcast piles or fromreinforced concrete
wi t hout goi ng beyond the anbit of the present invention. Mking a
continuous wall out of cast and preferably 30intersecting piles is
technically strictly equival ent to nmaki ng conventional diaphragm walls.

The nmethod of building of the invention thus makes it possible to imagi ne
~bui I di ng harbor conpl exes on new sites that are accessible independently of
" tidal range, 35that are ecol ogi cal as regards nmanagenment of silting up, and
that offer good buil di ng-cost performance. 23 Such floating dock
rafts adapt to acconmpdate a |large tidal range by neans of the
self-stability procured by the shape of the harbor structure.



24 CLAIMS 1. A nmethod of building a harbor structure suitable for

communi cating with a stretch of water, which nethod consists in making, in
a piece of ground, at |east one 5curved continuous wall having a cl osed
outline and conprising at |east one arcuate wall segnent whose concave side
faces towards the inside of the structure so as to present an arch effect
relative to the outside of the structure, in digging out at |east a
fraction of ctagME0 vol ume defined by the continuous wall, and in providing

at | east one opening in t cang.i nuou |1, said opening. making.it
possi bl e to(i(‘:a%s(I=,\me§g’io(§1 \%qug)r‘r;\s\lqt%mc%n%mn%,\rﬁba?% W Llllc’f‘%rees ]gle ¢ L ff\o/vﬁt er.
152. A net hodmngfunhigialtdingg wa thardb et stiralctaff evaloeor dilmgeh onethde 1,

characterized in that, thegreund | i t bs de. LSt thgebot t om of
a stretch o% xgtgrg ntgl An"thodq%ﬁﬁS%?Td?ﬁdyg&hérbogﬁst?uc%ureeaccording
to 20cl & m TUgVegl Somtinuehgr agtldr inaeting a Hato$9@ Yot Likke defflned by t he

cont i NUOUS WRip rii ithey A0UL M Ghd rACHiON Qfathesbghalit whoshe wall. 4.
A et hod of bU|Id|n%,% har bor structure accprdu&g tg é&an% one of clains 1
to 3, charaCPEFPYEd SitAlSt RECHhd VEHTHUR WaFt9T s°h Hhrapht BgRFWarRI S© 5.
A met hod of abuitlodipt® s nitarhora it ucifiger acchitdivg to ey onesdflecbd@ins 1 to
4, characterized.,in that the 3Qconti nuous ] is, nmade_up, of a plurality of
cast piles. thg. s,&rr?lacttﬁ()r&’ofmb&gtﬂlﬁ]gg a LlCarwé(;lries Fhct ufreaéo)l%%%?d?gggﬁg any
one of 18 ai e lumeo d&.f iglear dot drtiez exbritninibats tyrel tonandubuspwalidisgmade of
reinforced canqrele: oi3 RRARGING dife |dbd N i#PeL11 2 8016NoHERERG 1N an
upper portion of the continuous wall.

: making it possible to cause said volume to communicate

)

with the stretch of water.

15 2. A method of building a harbor structure according to
claim 1, characterized in that the ground in which the

wall is made is the bottom of a stretch of water.

3. A method of building a harbor structure according to

20 claim 1 or claim 2, characterized in that the volume
defined by the continuous wall is dug out over a fraction
of the height of the wall.

4. A method of building a harbor structure according to
25 any one of claims 1 to 3, characterized in that the

continuous wall is a diaphragm wall.

5. A method of building a harbor structure according to
any one of claims 1 to 4, characterized in that the

30 continuous wall is made up of a plurality of cast piles.

6. A method of building a harbor structure according to
any one of claims 1 to 5, characterized in that the
continuous wall is made of reinforced concrete.

35
7. A method of building a harbor structure according to

any one of claims 1 to 6, characterized in that the



8. A nethod of building a harbor structure according to 5any one of clains
1 to 7, characterized in that it further consists in putting down fil
extending fromthe coast towards the stretch of water, and in nmaking said
continuous wall at least in part in the2bill. 109. A nethod of building a
har bor structure according to claim8, characterized in that the opening is
provided in the fraction of continuous wall made in the fill, and in that

the fill isodégifytisatnl east shApke@irstemoMdh fdenapeim ngh wpp&r manner
such that the vol une _co ni cates 15with the stretch of water. 10. A harbor
structure oBPhAFAeR BY FH%UEHEEPPHQUth hod of building according to any

one of clains 1 to 9 2011 A harbor structure conprising at Ieast one

G hed SOt hOVRUBSHALL BIVLOG A cl000h I NEANG Sl LaN S dolq OO N0 o
dock, said wal elng rovi é th “at'4'e one openi ng conmunt ing with
the strgtchany masepftglemmblé §Ob6atQh§qﬁﬁ#€RiﬂQﬁmﬂﬂ ﬁhﬁirmﬁbor structure

being 25 CF&EéﬁésrbéﬁglgESt hat pLe 1GNHANPUS; VRl dx Copii§es &t tgast one
arcuate wall segnment whose concave side faces towards the 7nside of the

structure s8°ag téoﬁﬁé§énﬁh§nS§F@ﬁC%¥F@%ﬂ“?%ﬁ%ﬂ|%R9t%ﬁt$%khﬂ@s$ﬂé of the

structure. g8d2infoharhaniskiuglllse aecigid octed afimUl, characterized in
that the continuous wall is a diaphragmwall. 13. A harbor structure

according to claim11l or 12, 35characterized in that the continuous wall is
made upoof Aa.pRumakhty of baiﬂdﬁh@es.hdedMisﬂkdmﬂ&m& atcacdime tocordi ng

to any one of j¢laps A1 Lo 33, eharacherd et IqpLhalg the contl gugus,wal |

is made of Fefnforéed concrete arbor UCE Ut € ordin any
,ne of cl ai pBelfrarsion, ofharattieniorsd Waill Heade hien clom i Hilblis adf| ins

lindrical (fpcsharerill 18- AhROr asctrltgsééﬁ elr@cl@@cgﬁé@&rt@l@nytﬁ@e of
clalns 11 10to 15, characterized in _that the contjnuous wal isin
openlng, in a manner such that the volume communlcates

15 with the stretch of water.

10. A harbor structure obtained by implementing the

method of building according to any one of claims 1 to 9.

20 11. A harbor structure comprising at least one curved
continuous wall having a closed outline and suitable for
forming a dock, said wall being provided with at least
one opening communicating with the stretch of water to
enable a boat to pass through, the harbor structure being

25 characterized in that the continuous wall comprises at
least one arcuate wall segment whose concave side faces
towards the inside of the structure so as to present an

arch effect relative to the outside of the structure.

30 12. A harbor structure according to claim 11,
characterized in that the continuous wall is a diaphragm
wall.

13. A harbor structure according to claim 11 or 12,
35 characterized in that the continuous wall is made up of a

plurality of cast piles.



t he shape of a cylinder having a circular base. 17. A harbor structure
according to any one of clains 11 to 16, characterized in that the
continuous wall 15conprises a plurality of arcuate wall segnments connected
together via their ends, said arcuate waté segnents having their concave
sides facing towards the inside of the structure so as to present arch
effects relative to the outside of the structure. 20 18. A harbor structure

accordi ng taana anersdr cdedkust dde t &cddrdchgr ast hiyzedel Brt BabikBe11

dock-formn
cl osing the

i 1. i ded th closure nean tabl e for
B (T G hE Shater 7 bl BRF vEORDIPHE St MALAN 1 5f NI8Rat or

19. A har borofstraictiines-at cosmiengté o cl ai m 18, characterized in that it
further conprises punp neans designed to enpty the dock of the water it is
sui tabl e 30for contai ning. 20. A harbor structure according to claim 18 or
claim 19 cHar-ach drazear istrketure dceeheingohpr asgsoner afipcézrimadildg al ong
the inside peyiphershfadier dack {4 opipe 30UPPRE ;1 pALLEoRathergof to the

| ower portion thereof. 27 21. A harbor structure according to any one of
claims 18 t G20 NHHLGHctE iSPFn that it further conprises at |east one
floating dock raft suitable for noving vertically as a function of the

dept h of wat
any one of

of

Py

10

15

20

25

30

35

ontai.ned 5in the dock. 22, A harbor structure according to
O i P A P se a7 SOEALPA PRatare SEBnOE: GLaT5phdrari ty
to 15, characterized in that the continuous wall is in

the shape of a cylinder having a circular base. .

17. A harbor structure according to any one of claims 11
to 16, characterized in that the continuous wall
comprises a plurality of arcuate wall segments connected
together via their ends, said arcuate wall segments
having their concave sides facing towards the inside of
the structure so as to present arch effects relative to

the outside of the structure.

18. A harbor structure according to any one of claims 11
to 17, characterized in that the dock-forming continuous
wall is provided with closure means suitable for closing
the wall in watertight manner relative to the stretch of

water.

19. A harbor structure according to claim 18,
characterized in that it further comprises pump means
designed to empty the dock of the water it is suitable

for containing.

20. A harbor structure according to claim 18 or claim 19,
characterized in that it further comprises a ramp
extending along the inside periphery of the dock from the

upper portion thereof to the lower portion thereof.
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least one floating dock raft suitable for moving
vertically as a function of the depth of water contained
5 in the dock.

22. A harbor structure according to any one of claims 11

to 21, characterized in that it comprises a plurality of

continuous walls having closed outlines and suitable for
10 forming docks, said continuous walls forming docks that

communicate with one another via their openings.

23. A harbor structure according to claim 22,

characterized in that the plurality of continuous walls
15 form an access channel via which a boat can access the

stretch of water by going successively through the

openings provided in the respective continuous walls.

24. A harbor structure according to claim 22 or claim 23,
20 characterized in that one of the continuous walls has a

portion immersed in the stretch of water.



