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A HARBOR STRUCTURE AND A METHOD OF BUI LDI NG S ,lmmu ,m”"”m”mm’
STRUCTURE The present invention relates to:.the
of coastal engineering, and fore precisely to the *isuss
field of 5 harbor engineering. The present invention
relates more particularly to a method of building a
har DORBGR r STRUCBURNaAND SAsMETAGDeOFf BUITDINGNE AL ﬁg

i etch of water. The stretch of water can be
gaﬁg%ggi%éa sea, a |lake, 10 a dock, a harbor, or any
ot her Bl tpe¢sent einhcntioat eelatasmeeohodeofiblill ding
ac bas boT @ﬁg§n§@§§ﬁgPraﬁgoﬁgréSp?&&?égy%kQQWQh field of

wever, the chojce of location for a new har or I's
SE%%?%¥I?H?}%??%Hn%y t opogr aphi cal and environnent al
constrvh@tﬁreéénﬂgﬁn$@ﬂ§i@%|f&ya@ésbekQ;ﬁSr@iB?[E?[y to a
i.s_ usuall dependent on the exi stence of a suitable
AT URAT O Bedgt Aphi%al QORFTBut aF TORLE For Naxanpl 8UiFable
i Bonecwwsarycdoing heitlana soréocim af weadst ead, a
fjord, r Lhn_order to _20 serve
o n g Sorelel ?ﬁf?”ég’g%%ﬂf 0 Rt T her et adars) on, take:
SHMPKEnds BArkerr a0 h Pprevenibehasdot sof fsonebehngt water.

bui I't.almepRsd | Sl %1 | Qa0 - $and-5od §ﬁ|£yco£§{rﬁ*n§hore is
preven uays from being built under econom ca %
a%]c%ep%‘%%ﬁ@%%di tiOMRVeD5 the calPt Husobel emdier et obar a new
thatbd ociat | gase NI NPimi hease) V@%%@%rélw%zb%ﬁslsb&ha d: ng

j LI suppl v.. Docunent is al so
%%ﬁﬁ%ﬁﬁﬁﬁg¥%§f‘H%@%%%%&“%%3cribes a harbor structure
havi ndl'te cloen s riuoust y vaf | bwof 1dhegta phd gy i chuaal §
[ Fggg% 0} Lty of o] ncave
s(?e es fargg %t%%d%ﬂ%%%r%% h%Ph%?%g&%?ir@ucr?aﬁtr%?a he
RRIGIP R Hea laredieisl el oronnect ed to cyl i ndri cal

cel I s.For example, it is necessary for the land to form a

roadstead, a fjord, or a natural breakwater, in order to
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.

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
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

coastline topography or on the kind of terrain.
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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. |
Frereer e/ re/rx everr rerte e reel /1l
*000002* 2 A second object of the inventionis to
provi de a harbor structure that is obtained by .

i mpl enen¢éngnd hebj eet hofl. tHdeihnyeniooniachbeyesvibis a

f h hod ts.i
CBLEe Dreibe,fachy Doty S0 A0 RRIShELE LY cne
d@ﬁﬁh%ﬁlous wal | having a closed outline and

conpr i h&gi Abeh€OSH Qgﬁléégyalgsm@$ge§€$nﬁgttM@ofg t that

concave side faces towards the iInsi e struc ur e
sohe dRe P Predent Shh R dhekiRect 1Rep apivectof t teound, at

OL4 54 tleornd dﬁk@é&fééﬁﬂﬁﬁwéﬁs WQlﬂ'EQbDﬂgOthﬁésé§a§&t@1ne
fracti on of the t he conti nuous

VAT | CAPRE 117 o dJr Tyt ‘PmF e%@?u%ﬁ% ¥pehi AGIRANE hehose
comt ¢ AT Usi aval facsai dowpeds nghe Naks Nge | ¢ £ possi bt eutdure so

0 ate, _Wth the_ stretch
o S N A S R R i e R e 8 ot
nedh SERycswrd ackn idledinh ¢t ist pbessbl@ fvamakenaof the
Wad 1umd - @ 5ind@Mo EXAP! Con @i RLESCE @£lian9mdalﬁa¥§§v9élng

fill, a foreshore, a seabed, or any other type o
<ty FERAST ORI TPIHERY | K s FreRel IS beakbur vedd ¢Rening

anal\lairhg 20 pevi gl ancoutdise shad +51@ssens i @bhniuiedst e
”‘Pjtiﬂ“ trc?yrved Ilnes That is to say, in accordance

i Avemiort Y3 otal length of said curved
l'i nes Tleq)rmlsmt%pm@ of haromods of s tineed o}t@teixemgds hmedn

eng?%j%g&q tvﬂ%&@l%t @s aprSjSSlD[gfé X{S Xkethe ]t750/1 e.,

sai curved I nes - represen hore §hih
o’ﬁfort H<argt e/ |empdrofof heandutd i hevef ehefivall ,ain

of EheF sHr d NP Qv e, S@ﬁfanﬁt@@ﬁéftﬁyﬁé éf‘%&f’fﬁéé‘uous

ntj nuous of the,
Yvﬁlllentzg’ gnolt her a\tl%)rldss salde }%:eoretin to béNq'curved" is a wall
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
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 continucus wall of the invention
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
structure comprises a single arcuate wall segment, the
harbor structure is in the shape of a cylinder provided

with an opening.
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30 can have rectilinear segnents, but the total |ength
of such rectilinear segnents nust not exceed 50%
(preferably 25% of the total |ength of the outline

of the continuous wall. In tBe neaning of the,

i nvention, when the harbor 35 structure conprises a
single arcuate wall segnent, the harbor structure is

in thePshipealdiya cydi acet ipiovs dedl 1 Wi & hma@eoplemwgalso
Br ot IS L0t Co0t L N e LS TR oL SRt Phen

roviding t eni ng in said" contrnu
thkeh onla @ra@timc@f ohh@)fvwhlemeodienfrenelcéfbmedhbycohelnuous

GOAL 1 NUOUS g Waht | 'SHgMQVQPt i fooyeve so'ﬁo%§1@i?oto provide
possi bl e to provide 5 the openin ter the volune -

de?§ e Bing et edht Ftiotel unal qiega%e%eféh diyg eortinpous

t&wﬂlﬁﬁﬁﬁrwkéﬁ dbe dwvention, the term "continuous
se to |nclud§ both. a wal| that can be nmde

wal | "
in one pi %hﬁam%ﬁﬁP%ﬁs% t%%n%“%%%ﬁﬁoﬂalThﬁaﬁ%rmn 10
pl eoesinuows wade" bys | wx¢ aposi mgl caat batpus M@ll that can

soomls- A aciiLon, ih semi puessell prsler oty oo

ext en I'nt ina su

P ¥eees onl - € Agnade é@wlluxwp@mmdcam‘emwwsmml

I swgdhofn, the 15 harbor structure can be built

equally well on land and in a stretch of water. Thus,
the colft iFRGUS M | ERACHRE S e RNt ant¢ fergblprextends

piattd athey g\tddih@Oirh a(ogumuh@pmewmfﬁfcmt@ff@&al@ﬁ
hat. t he conti nuous, ¥@ forns an, 20

W th ter,
|nter\fl>gcea be‘? %fn Vit eFC MR Wb T i e et het ey  the
tlhworbwo| simesctof renvatar . bétbmzﬂthnmmﬂbysW@Dﬁ dhatathdeand in

contd nuoys wall, forns retaining neans nmaking it
possible to retain the outside environnent di sposed

on t hel'Bid sitdee peanphargupivahle @5 cont$woodisnagd | entirely
Vit Gbe ot sl e pedh phery [ Sr piefierabhy soRNsiFthied- by or

th%i?%ﬁ%&&rflde égagrk é“¥35{§§ﬁﬁbgwuill forms an
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
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
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
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
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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 30 or entirely ime#dsed in the stretch of
water. In a preferred inplenmentation of the invention,
the volune defined by the continuous wall is dug out
over re@spdditd oto ofhé hem@ttgdsm of the malyht Sbacensolall

fii h de of 35 th
Zﬁ%?Pflggﬁgyg% r%? " h%%?%@ 26 Shgt t he Ioaer

portlcﬁh@ﬁmlm@nmml¢n¢@osumgo@@@éﬂ by @rﬁundtSOnthath of
e vl do alchotedidh dhe grounde Lhe anfORCINGs of cne

depth thus 4 corresponding to t
HehtnwIus 2 Wi | that is not cleared by digging

out. The an@fmmhgﬁpn&n@@@wm§ 8t TURETE QP RO Bn O £ he
t he t e of the terraln and al so of the di nensions o

tHE BT i Hiobist e 1 913N 52 PP et ted i npl enent at i on
of thernmvmmmmmuérmf m@mm@L@i@pM@é@ml\Saﬁlﬂl ﬁ@héﬁgéﬁady

t j que of ki ng, di aphragm wal |
W?h%ga ﬁ%&ﬂygﬂy 6%%§$Bﬁﬁag% $ AIYIR @lbﬁ?%@h
t&@mﬂ% SEyEnt 1y general & y"fdlzsqilr@flaaiwwlmﬁdaasbic

hydiraild € cd¢encher éﬂ?tﬁ%hég §¥?h§@h§%%géﬁuggﬁééggﬁgn

excavati on eC]UI prment, whi | e Ing t trenc

:ﬁQH%Rm?WF(NYR%let?ﬂ%ﬁ&ﬁﬁw¥h$t%r%W@%SWl%%dS%%éﬁY|hﬂ order

oastsm@lomcjr@t esides ,saarﬁid 818591 hlﬁe@min@ NcORELLLL 01
wal |. el ement. or %§% Then, anoiher trench

Sa]u%gt ] de eIt T e P o%%l@a]f%r?re‘ﬂajt ehepnent or

segreent so as to nmake anot her segnent of the

conthHgH§ T ess | eat ed unt| the
cont i nuous’ %#hezlgag?eq{%g d%sflii agé%n?s objf al ned.
B Sielstiss lof - fdvana @k chrg ele ﬁgwkt n@o dalapm agmkeadhether
idedrfere@syr tihdrakeh Contdudiopss wal | s in pieces of any

ngllpler@qnd Opugoléenses’ iasndrelge tar IL?rlljt'l_Flr gl'ﬁe Cgcgpl/tegnuous wall
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
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 is also possible to use an auger equipped with a
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,
to drill a well that is secondary to the two primary

piles, and to fill it with concrete.
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I n anot her inplenentation, the continuous wall is 25
made up of a plurality of cast piles. The techni que of
maki ng cast piles is already known and consists in
drilling a well in the groundp e.g. by neans of an
auger, and in filling the well with concrete. It is

al so possible to use an auger equipped with a 30 tube
nakingIﬁti$053$®Iﬁo$@lbD¢et¢ toRer edbe- 1 egetastyihgt piles

o s e Tet e VO dibug, b PR et PpPESSE ing

make a
fQﬁV%RHh$le to make two non- intersectlng primary

cast pilges ﬁ%&hé§§nlsa£é§éaﬁgg Sﬁpfﬁeﬁﬁehéénﬁfﬁuoég w811

drill a well that is secondary t prinary
g eshe ArREteEdi Fhare W tPredheedte. 5 It is also

pOSSIUhﬁ éﬁbﬁ@gﬁ fﬁﬁ&éﬁ@@f§@§éhngt@é|@@nﬁh@uo@ﬁewall is
co oget her a sujtable waterproofing
?1% )n‘g o"b‘f%%e G5 epeated until the

contl Miioars veadhniguefis h@lﬂ@my e]dn@xhrap@mtl81©b&@ﬂlﬁegts

I t he contlnuous wa,
é%éggﬁfgi& forcedaﬁ Utt Thatd t Bedhi bﬁepfgvéﬁ?%aﬁ§th
KiRoWHE ifeenientt ovsi o1s C@@@eﬁe al$ ycwtfomtw ngt .

shut t erd ngy 4 had dﬁd@f@&’&g@dtk\f‘é{ h 1I:I-Ot}§§' QLEEIBR cated

before concrete is cast into it" can be under st ood

tHAPN TN THER BhAnd | fr tat oe ‘aﬁf%.fbrh%ewmweaﬁ@ntlnuous
o,aesn mdaﬁ@@mmke@d &h@lﬁ@@twu@é@e M\@léfhévgamr@llty of

|ne i s mmde_.u ural it
oa/”locﬁ {1 STuEm S off %b?’ft a]e‘%g s th\‘kSo a%l(jjé%‘é‘ﬁ?t 15
|1ﬂﬂ1NIﬂuﬁls§§HmﬂnE£khﬂxmgs$lg®mtyy|nm&lhmddreéh&tyee to
tQ @q&hj her In the neaning of the invention, the
iTdi vi dua segnents of a curved wall do not
const i tutlee erdaninenf Yeynententahen areh@oind akegdual

lﬁ@nmldjﬁraﬂtd@fbé/@‘%ﬁp @@'r%lt{ atdgcthecdot@ttitlinear
AL LRFAL R SRS O o D SO DO e
calculatlng 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
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.

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
that it is easy to make continuous walls in wide variety
of kinds of terrain, ranging from rocky to muddy or
sandy.
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In particular, when the curved continuous wall is a

di aphragmwal |, it can be understood that a curved
segnent is made up of juxtaposed rectilinear panels

that 25 are inclined relativeé o one another, each of
the panels presenting a length that is short conpared
wth the total Ilength of the continuous wall, so that
the culvedaseghestbecondesponds tbatheneayehopegef oFhene

| S tilin pane 30_ Wt hout g n
5§§gﬁggt§9 %ﬁ %kv?gﬁh resenf‘t  hvent FoRY g? ﬁgke a
p@%%¢®¢eStDUQﬁkeep@@vgsoandfbhath@oesonotnMGUs wakklfoto

b@oﬁ@@@t?&n&?”@é?b@ﬁ ke, ?l&?H%haQ9V§tdf§§5£b§ﬂ 8 would make

techni ques. An advantage o e above-descri
tEXhTFEtben s hasbehapliidingeusyyteomake- conti nuous

wal | s e Wb;ﬁi@ni/@djlﬁf&v1@édkiﬂd§h@fdl&ﬁﬁ@é?m &@Ml Agn

f san
u‘?r]%‘én? r‘? %eﬂ%ﬁl a?1¥ aﬂvﬁﬁ?%@ég%fofhEhﬁe]'t‘ﬁbﬂthO?hEhe wall.
i hwefeianly s thatopénisgeasy £Ohﬁﬁgﬁtale5§rbﬂén the height

SiE 41 S0 QLWL PRk Foea 10 LEDL ISPl [oboheror

conventi ona dihg, orcafreddt®
nakelsteodvent i onal harbor buil ding very costly. The

openi ngp PL@Y{ gedni Ny ﬁhgcgbﬁﬁgﬁ@@ Y@$|¥H@n1n§é+f9gn, any

over all or a fraction of the
Pt et o) Wi At hec p et n@mﬁ%\én%dhewgw tesygkhap epening

heigiit tldt the svadll asompased edi £ obhé hge POhE 08 Of £t PR
harPP 10 st ucture In addition, in accordance with

t'he rﬁMNﬁ¥e% openi ng Mﬁdth can be i magi ned,

even t?m&@ﬁm@mlmpemmmgop®mﬂm@ ihainishsnﬁmép@oapaaeﬂotch

Pretit‘}nera rpega ;%rﬁglgo}@fonv‘@y {g{%ﬁfsus 1

ope in th
for rreosalllfgam)méﬁa%oﬂqi@ne@@% h*éh@*@nwrmul@@svwatical or

Saiéh et e hs hash st denedgssch hat gash bseyerd i Cﬁkd@éd

he notch js V-shaped, or indeed
Igggléggtgcgﬁgggdt e small base o the trapezoid being

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
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.

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.

In accordance with the invention, it is also

possible to build the harbor structure in a stretch of
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trapezoi d-shaped, the small base of the trapezoid
being 20 situated bel ow the | arge base, or else it can
be stair- shaped. Once the harbor structure has been
built, its inside volunme is flilled with water, e.g.
by using punps and/or via the opening that

communi cates with the stretch of 25 water. Once the
heatbor otruct ureass, fpdttlytican beretitides st vadethahd

t pﬂﬁn' g, f an access enabling boats to go
é%ﬂee %ﬁeas§§£$%h of water and the inside of the

har borF®f rivet sireurBosdat ar akdgi t i ea Hept dip of st her formed

opet NGon Si St BNy ONedye 8Ss 8, f upctiop; 0f LbBg, dpavghts
of the poats that the “harbor structure is designed to
reERF VS Nt F Rt G FPRShbboBards Ehe Perehderstovdter,

taved ihemalbifidosa B4 rach il Ruehs thel i nyenté98: Can Bert in
bq%ltfo | and. 35 In accordance with the i nvention,
it Ts %?%b possi ble to build the harbor structure in a

stret chrofedablwat ertherfiht d@asttapastsyyiconssiteted a
og%y@.t@f rﬁ&ﬂd P@f%é(k?ﬂé‘%au‘fé)aé% Qi i 5, pyurpose, an
addi ti ona

ntinuous.w
stgp is perforned hat consi sts

advant H#gebusT § ¢ A gt eniped doswmt £ f | tise el et hon f r oine
thenenasiud over ds; § hea gd ret ch 9f syt &4 wand b?_??khgge of

sai ggg{jnuous wal|l at_least in partin the fi

Pt &t VEY 1 He $37F RVt ageously constitutes a

sort afn matdkf ofo Mekkdga tden Conkdmsionsl Wat hat 10s | @i posed
cont L nuous

ef.erred enbodi ment of .the inventiaon, the
\%ﬁtell% Thde o @ Ui a%%? g I“?Jr&il% HelfetOf ©f water,
plturean the ofnaestt pid eshat ne of dect ton naketlae cont 1 nUousade

wal leddatod s disposed,e ALY paéble%ﬁolaét 24 Pﬁfw
in the stretch of water, 15 it can be understood that
a¥rlaction of the wall is made in the coast while the

OtherIﬁ{aﬁtﬁﬁgféﬁkéﬁﬂﬁm51bﬁéﬁtation of the invention, the
continuous wall extends to a depth greater than the depth
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
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
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.

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
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fill. I'n a preferred inplenentation 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 the8ground. In addition, in

the invention, it is possible for the volune defined

by the continuous wall to be dug out to a depth .

gi@at@attﬁhhltMche®$hs@frbh@dé@ﬁbﬁdw&B?yerLfﬁaébmeln

regj i the c I QUO .. Prefer t he

o@g%?%gé?%ﬁég%Vig%dggﬁ Q%eg§Y%€%?%%ou%ft%oﬁ??%ﬁoﬁg least a
ichpele on the fill imndlede $5lprosecdiugn bHot, the

|§@§&cﬁ@ré?gg§$e£sWﬁé§n§h?oppﬁﬁ%ﬂ8¥%ﬁg @hgagﬁfg?sgggblity

that the vo] une conmuni cat es e’stretc _
viadt er€ 1¥2khn thus be understood that the fill that is

dug inds ﬁﬁénfhiﬁsﬁh@ief§e§i$¥aﬁﬁg gﬂt%feoﬁgﬁﬁ%ﬂgutside
eri er 0] t.he contl nuous N a | T1 0N (0] e

????P%?&t%% Chai a‘fWeoR’/o‘Pgan%h%le‘f?Hedlﬁyl?ﬁ% than the
clomt u siu ousa wat du 1l 3 Si ecer t g 5ylth@a§obﬁenip3&aﬁom@

i t f.. , e, under st ood t hat,

WSO R4 Pl JELEL ol C80, PO MR 2002018ty makes
cohtPmimizlswaltd 1édiceashenmbier@siho thatcliithe beconisuous

sk Yougled by et ger. In some circunstances, it can be
advant ageous to | eave at least a fraction of the fil

in pl REPTOectP BN FH7 theSO RFUEI AR ®, 2 amireT

neetan sc fare iwwv&m@ﬁf@%§eétf ﬁéﬁbﬁ | by C@Ji“\il?]édt@fnﬂ\%ﬁﬁeus

' . th t erte y the ter_an out si de
mELooh FLB SRR RS TRL TR eUE SEH R Sitacle
tdeck t trajst walal wwoiigl eoexdrd edi tly dthelsoit ,on¢ eaening
e ary L SR P (PR p e @ poat
it ST - MU ¢ Hh & iR ust ruel U ré Psiuhg echahcémeized

pireset iTheddran ral$ios pFOVI desngy N bolt sdadctine
tah:r:actuactoerrp\nlrainls‘lesseagtmelnetasvghoosnee ggnre/ae\;je Csoincgel nfuaoé'lgs towards the
inside of the structure so as to present an arch effect
relative to the outside of the structure.

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

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.

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

example, is closed.
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wal | having a closed outline and suitable for nmaking a
15 dock, said wall being provided with at | east one
opening comunicating with the stretch of water to
enabl e a boat to pass througR, the harbor structure
bei ng characterized in that the continuous wal l
conprises at |east one arcuate wall segnment whose
ConcaVE’lsicd:IjEré@ICE'ﬁxtm\ﬂﬁﬂ%tdﬂBosé?ﬁ é?fxizélet}@étlt@@n be a

S to resenf an arch effect . relative to
C&eflog% éoe lol]?p £ ruct %’re L BeY P RBFY, © {‘ﬁ%eg curve.
cont i nIIouas p?/mlfelrlsedm@mbmuaenu,l apihe acg@mmmmouiSJUWall is in

gm@!;e] As S.~0 .nfo
g%?se}?ée ZCKS)J?I n a pfr%? er r}tée%lxpierl1 di é%ﬂpttgﬁée{g%o%%l nuous
VR ICY 2T dtored in the ground so that the depth of

the dook dﬁheﬂaﬁ§rd@antﬁ@ed$£%é%rhﬁ|9§t oh thesvakhnpile,
I n ad]’|t|on a is said to be "continuous”

wal |
C BTN e &£ V%HC %ratS? st}b?%c%h% %%Cleoh% i ptbtslaneer
AelVaindtaigeous| y, the cont| nuous wall is cylindrical in
L4 hehl nvention, th

shape. d
cylol ndlrl ca agnQCr gé]cy% hder™" ate’ 1'o? b %ﬂ%?ﬁ?%o%uﬂlme
thesd s lrbrfo‘aﬁjefsactseﬁ'f@t h‘@m}yeasﬂdasw@mmlmgt@ s@kte ofip

Rerahd €l 3D B rgh i 44 nes- ded | pi 0gs Ay C%%egﬁ% Zont inuous

curve that, i'n this exanple, i's c ose
dideetri x forrrs a closed curve that can be a deforned

eI | I pPSes a-?lrkeCB/Lﬁlt thiaé’lypé):_tthﬁfupé@Sﬁﬁja;%”é/&varﬁ@aéeously
jhuous wall is_in "the

er r & enbo, t e
%aa a(D TAT dt?ﬂueent a‘?ﬁ”ntg %éjetr)r?rbﬂ dueans LOE supporting
mh&:lﬂwlrlr‘oiarsn:a]l,n alt hiegt W ds, ot hei thw et radnt Spudls wall.

this e [ o) circle at_the
dock |1§@gﬂr§eu avr?&ocr%l’ C|enptJ cg?nt%uoﬁ/an? agel%fself
oﬁi@@}mwmgt@tcuwtcmarnmtmewsalmIt@saqiqh s$iepdmctmeans

thatid tidredeese i tePossd e d10ar AKe: pprodipiretrical ly
OppOSIEtuertfhoerrcmeosréJr eSSIca o}:pe tlpnedecrosngc;gclijotl'l}?at such self-
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
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
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.

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

take-up elements such as, for example, beams.
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wall. As a result, this particular shape

advant ageously nakes it possible to omt additional
nmeans for supporting 15 the cylindrical, elliptical,
or circular continuous wall. 1(h other words, such a
continuous wall is self- stable in that it is not
necessary to add support neans to it in order to
secur eIrstaakpéittycdbarrl'y ammmmﬁ emlbo@ﬂhlelb’@ of the

eIf 20_st abi ts both .
Wéﬁe con nuous Wacﬁmlnq %IO%%%%%% P n” ?Ja dtS ggovided
whieih i ¢l osuxh spovesl $witalsie efeh ofosimagethe wall in
Advant 2080Us) Ynnd Per CoNE { ywious val | s CPOPL), S&8 @ateﬁer

plurality of arcuate wall segnments connected toget
via ZF¢HRiFPendsSa 5i ol ot et Re aRs | CeBRRERE s2 havi g

tmﬁammcme S18eEnd asf NGs4 pyvesElsnime. | nsi de of the
struct S0 as to%aﬁaﬁm arch effects relative to

the o s‘?r?jé“%rfe Rt Yurde 19193 5C af P HbeeT b ePEpe!
b 4 tch hlaer biorr stawictgiresrt hadl 1 B30s @xd ento ovyBssé atige
acgape%?irp j uxtaposing arcuate walls. Preferably, the

h or Structure presents at |east one plane of
symetdAdy &gt adrrualy archatiee wadt $sreut tabl furfloer

t @l o éﬁ%tﬁﬁ%ﬁ(ﬁééﬁ%t&b%ﬂ% éﬁt@@ éﬁ t@h¥ﬁéécﬁh§% the

is symetrical to it is | ect ed this

PRGOS E T the Bhidsa vk s‘if?ﬁﬁeﬂ“%%‘l? ar cuat e walls

are advant Bgeoys | yhé rﬁ@ﬁp‘qmé edr i @ed D§6Ed t@kes up
&nent.s uch as, for exang bearrsd ]Q In a
S e aC?I%P HavaHi SgEtt enbodi Hettd ottt he i nvention,

the dcﬁﬂt@ﬁerablrbg COTe | srouisn walk $ WaSlerS/IﬁedthW sttlnape of a

| | C
vvatertl ght nran”:;dérg re Igﬁl\%rt% %@@r]{)b %\ﬁéflc‘) 5
Priefetablsy, Casni vl W1 Usure fears: conpre sexar bad eby the soil

Sﬁ&érﬂ&rﬁ% fite cdrsidig Hfde s dtf@%pedﬂi%rfé/rﬁmérpf € which
preferably, said gate conmprjses panel ~suitable for

Vi i) Verts Cpg}q‘%,lcgblaa%lx d’llcqll'bsvglqrr,]ethe dock is empty.

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
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 portion
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.

Advantageously, said structure further comprises at

least one floating dock raft suitable for moving
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openi ng. 10 Advant ageously, the harbor structure
further conprises punp neans designed to enpty the

dock of the water it is suitable for containing.
Natural |y, the punp neans areldesigned to be

activated once the opening is closed off. 15

Preferably, the continuous wall is in the shape of a
cy¢rtndex ] hava nga af encclbarofli tiest déptisoot haktéhecontained
st rugct gn withstand the pressure exerted by the

soi | %Ian I'ng the convex side of the di aphragm wal
whi ch P{ﬁ%@%@bbYﬂst@@rfl@wﬁam@yd©¢ghr&ﬁ9n1$h@uﬂOe@ Bs it

ermé/s 2P Eptaonallys bd- éﬁefggﬁil?'@h&? Pﬁgecé’ﬁ?%ﬁié%‘

to na e afloor formng a s e bottomo
thereby making it possible to inprove the

supporthd Oflcbﬂ.elncgiocﬂ’t&t}ﬂu@élﬁt vas | pr@ﬂ@ﬂa@l?oﬁgko@‘ﬁ@ed with
vant ageousl erve as a basis for i

1R PR IS T "R o oh otk LigpbevSl of the

AdMaﬂtagmmm$iwedsumhtmesdmukture further conprlsez ak

ra d erl he of the. doc

frant egﬂérl)llge}r9 % (S]Ite?}e{r]rz f&f t%P ?O\A/e%nv%nﬁ%rﬁ 39

tm\ébiedlwitfhuast d@@@t eQnerovasl ®nsi st ante f@r the

Vbﬁgfbﬂﬁngtwﬁkﬁaﬁpbééktﬁb&@@@et@ngﬁghffgit§n%e@68ker&?t

be able to access the bottom of the n said
dREk Tt s iRt sier B9 sthagvemd hgeot’| Yhakapg the

sdaaict i Gerﬁplﬂj}th&j C@éf 0dl lrﬁﬁnﬁt%oéﬁtaﬁén Of |}$e| r&@@&lélgunder

ck raft suita or _novin vertica as a
%%%t]?%%t ojf“t%recp Yepth - Wat eclz%?ﬁ&%i He® ?lﬁet‘ﬁ%c%loi:%. in
Prief exrabt y5d tdeatfd oat i ng dock raft is guided as it

' t
e et L

Wi & ithe invention comprises a plurality of continuous
walls having closed outlines and suitable for forming
docks, said continuous walls forming docks that
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
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
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

channel has a portion immersed in the stretch of water.



10

15

20

25

30

35

fl oat neans enabling it to be kept above the | evel of

the water contained in the dock. Preferably, the

gravi ng dock of the invention is 10 provided with at

| east one cradl e suitable forlZo- operating with a

boat noored to the floating dock raft, and with neans
for positioning the cradle, so that as the dock is
errptyi?ngefsmkdlyr;eansi$)oséall oot hesporads et oindiee céheinuous

hoat '&@Jéﬂ@édty%c Yodhe Deatopnce. g, dock L 1h.
15 t tired TH an advant ageous odi ment ;
tfhtér%t"ﬁfbd?f f3Rfure of the i nventl on conprises a

pluralid yr10fs C&Batmﬁ@usthy@l &:5q hawvi no: &1 9564¢; Qug | Mﬁ%san

and suitable for formng docks, said continuous wa

R P doeiRed hift iR ot at 22 i 1h DRBSAFRE herh vFh

tdspmumpemm tﬂé rﬁ:a’ii’h b@orbiﬂ@@f@é@ﬂﬁ’gt@ﬁésadﬁ@ E)@tﬁeen the
nt. the or, structure sujtab

nbodi
forrrﬁ%cya%f ALTETs ar?: a%%la?%?s%o%ti‘%nn? * ot her vvords,
the pl Rireaff & £ 3o of , C‘[dmIa:hmusell\abi65er2155f@rmﬂ@t}aCSGSSicient

Wa 0 gburvé a i ch, gy Caeﬁz )gg mﬁé{gé&h of

goi ng succe S|ve e openi ngs
ﬁ?@)ﬂ/ﬁld%ﬂlqm Q%elmésfpléééhwﬁée@omi! n@b{@tq}gw% wa‘Sﬁncesf for
tdheagond | nouscyah | s of the invention can be nade in
the stretch of water or in the ground, it can be 30

under stHOTHRRT 1M GR2semtPs hveht 1ot fakead | 2neaslst o
mddaii'caaq‘émmmeﬁtrmhdé thléd@l’@' %ﬂof@a@in@ h’@hét f@lPJS'w1ng

0 e is remte fromthe coast to a
et 4B O AT B R o v R L o rtbaon-
V\Jallmlstldfgtehealﬁi?ale:hanﬂed& d@‘scm;pbmrn orefemersedtha the

Sdfﬂﬁhgsof water: 12 Preferably, this wall
corresponds to the continuous wal | situated at the

same end Buihel chamielexkledrd REFIRET bfe watey . of na
tdi sprexagplwall o s el wWakdnt Sopyovided with an 5

openi ng gﬁgﬁﬁg i”i§h§ éggéégkfgguvigwls &fﬁg, gglfys
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;

Figure 4 is a plan 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
diaphragm wall elements, the structure being shown at
high tide;

Figure 6 is a plan view of the harbor structure of
Figure 3;

Figure 7 is a side section view of the harbor
structure of Figure 4;

Figure 8 is a perspective view of a wall element

forming a graving dock of the invention;
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opening fornms the main conmuni cati ng passage between

the stretch of water and the access channel.

Preferably, the channel presents a |ength sufficient

to ensure that said portion iks3always i mersed, in 10
particular at |ow tide when the stretch of water is,

for exanple, an ocean. The invention can be better
under st cothare 9t ss @Manstea@es@ap@e@m oDrenel gasi yngndock

fo desc i on of
rcﬁ%‘%ﬁ%f{% %/}léér)l‘wbrpg £ $ non % [T mfii ng exanpl e.
The descfhtmlr@nw ei@r@ $Jod¢ heecdiawi ngsy ¢h whéchraving
Rhour e 4 #5@Fe expl 9degh (‘jr*é}ﬁ’@cééc\!}? W EW %Bg)@y and

di aphragm wal | of the i1nvention; gure
per spect§ V&l ¥4 e shovi nglaony e <2© @V\hhléd herlpe@iment of

St eI Gt atfteo ©f s t hiec t ivend Olﬂhé h@feé@n@nﬂl@v@@tl@ﬁ a four

di aphr \gm WaII%i Jgjoement S; ure g ggr spect ive

vi ew of " t HE hi? Wlfé?r%%%%ﬁ *Orrr.@ rRrofegged
Iembgﬁfm@mtsrmﬁ theohstaht ienyi tloanestt i 2bous Fvgureid a

i % of h r ruct ur e, of the |nvent|on
b UER Of BDAIO0 SLIIATE N cbiife; "TREE
SJWJUMJJF% wm@l@ww bowirdgbnedFigure 5 is a side
secti ofh i ey r 8s NAIDOE o SESMELYF €4 OF 1 § Qvgﬁé'ﬁPesent

that is made up of four 30 di aphragm wal %1& emen S,
tHe St iRk Lﬁ%“bkéﬁfnﬂ“%}%w*a?d High pl@ealitygofe 6 is

cerb @i ve ey ofhd hecdharmotusi T Ugt vk ecOhbifé@UE® Borm more
F%%]%j is a side section vi w of the harbor 35
C

NEFOH gﬁ,reuciturq:l FUI e BT LOber spect i ve vi ew
of a vidid mtememt iformingn angkaviiyg ;d@@kllmiethe
puion b5, o e Jin s s Mool e
graving docks, an access channels.

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

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
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
wail segments 16, 18. However, the rectilinear segments
are merely optional. In any event, the total length of
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
limiting on the present invention, it being possible for

the module to have any other shape, particularly but not



10

15

20

25

30

35

Figure 10 is a side section view of the graving dock
of Figure 8, show ng the dock when enpty; and 5 Figure
11 is a plan view of a third enbodi nent of the harbor
structure of the present inveiion. In the foll ow ng
description of preferred enbodinents of the
i nvention, the continuous wall is a diaphragmwall.
Hovemes i, vealsy i andi ciad redlr edwyeshapdetiadOndpus | di Agular base
tgocpna{ acuigrs San. b&rinacqglrggz)d. The harbor structure
concept efined 11 The present invention can be
i mpl erfermaedtiiian capluswlily lodve enbotliinent sr t hadigmater)
ural i ' t c lex harb :
L e e T B O Y ehd o tein
rRAESSS 1 tlfp%s”élicbtﬂé,or paranetR arty) britconpsidxerlbby vergater
tiohduilah mari nas, graving docks, and access channel s.
In addjtion, the harbor struct%e of the jnventjon

of fer &% HEhRAMSYe Bt BeI WS noduthe . 199 TheudhrBedule
stamnet ur ecwofvddiecomvieniowd wahl Cloapingea ONE€sOf Wt Bine

nooul es. f ] 0C t .are _jnterconnected. Figure
11% an’ esgﬁgoﬂ(]%ﬂd@lpaéir(f ecﬁl% %fi:%%v of S&Fﬁpee'rrbodi nment of
an i ndivitalexatle dowm el hpand nh, ofhe 28etdlet H of

el Qs £ MW £ oyl e 4 s; iades o ftﬁéﬁ%é‘%ﬂ%@uﬁm,

conprising two arcuate di aphragmwall segnent
thatcfartd § nigiiconieded’at b $swnewes i 1$nebf  dsaphiragnihe

weddulsegne s 1bvo Idperdioveyerg, the gestidddedk the upper
segnent s éreqrrecgellg_%ocﬁtlonal. n angO event, the tota
IRHGt PP B THe bt itiTEst RYmentt®is less than 25%
of theTheotaital engtdhtoft tdie wut |a newdte turel noskudeed0s
EE%E&?%Biyﬂﬁiég fH“éﬁ%T%%%%égﬁgﬁ%%NQQ'%,!ﬁh?ﬁéeéﬁg usual
nown, and i's not described” in detail herkin. '
e‘e&ﬁlcd‘frfﬁ-ﬁﬁ el ovire v sL elbotli Frenthe stang o’ hageBsimeters
| {dm)t ithg 20D tdie, Presefin i entd Ove i drdeidg POSSI POE cm.
for the m)dLge to have any ot her shape, r[i),artl cul arlg _
but nott 1@ Pe seen that each of the openings 20, 22 is
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.

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
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
adjacent modules substantially coincide so as to form a

passage between two adjacent modules.
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exclusively a cylindrical shape having a circul ar base
(or a circular directrix). A nodule can usually have a
width (or a dianeter) |Ilying in the range 10 neters

(m to 100 m In certain 5 cases, its width or

di aneter can be considerably greater than 100 m As

can be seen in Figure 2, the individual nodule forns

a cur vieigwont3 natosss wethé hﬂwmgerﬁb@dim@dt odif | in@arbaﬁt

[ stantially elliptical .in shape. 10 In e .

eita% er olv\idig/nS FHYUr & 15 ¢ h%n%%igm? W%?taih%m’lronment
arcudtiecwal  sidXuiltis greater than the height hl,

h2 of i i eggrg]gt 0;th :
t he n%%lfli@ﬁﬂoé agpﬁém%%ierﬁ ngs O% %gr%%%%%eﬁgiﬁé?%élbed
upgpetet ok thkPwf the dock-fornming nodul e 10. 15 The

total hed giladtOf dhei BseHate yRbln SEYNMBIESre 3 comprises
preferably lies_in the rage 5 mto 40 m while the

(s U125 koo TIPS w1 37067 | 3 THECH afigenaber 26
centdhmetier sSchi<mxdmp PZHO £ ah tocdsn however be greater

t han 2 C be seen, that. each of the eni ngs

20, Zzloclosggﬂzogéno C -sﬁ%apte’d.lrﬁ\ t?l?lrsst]%:ler o ir_rﬁé%(gﬂg n{]hethe
Heriorr strettinee 190 ofds tihet vemmenthenst hatch sofradet eip and
ofh an-assenbl gy qu%icg@gylV@&ﬂ%hég&r%pﬁ @f‘dw%ggr via

of the invention is shown 1n Figure 2. 2 can
Sdeh At the? § i dstthe ettt BP@ItRird nodul es 10,

10a, a&gdé}bhkﬁéesé&@nirﬁC}aiguﬁéldB,th@ﬁeefé?&'b@(ﬁ% mggajdsand
provi de i th t openi ngs, . respectively reference
%%%m%éle&s gOaa," aﬁ%‘?fzo]bo% ,S%}FI%‘?%eth? o®F ¢ pnd.
nodutend Oche sf jprovindsti g t 10 ai singhle Dpendi tige 20creB86h of
%tyer@? can be seen in Figure 2, the nodules are

[ e

sposed " side by side so that the rectilinear wall
segmerfisr gie thpr e adj ke etrcomduiies Hrierd medniest 10wt h10b

eaed rtiher .or ttan: 4 hsn e segns thathd heo Openi Mesu ol is
two, 35 adj acent nodul es supstantially coincide so as
tqy%%ﬁrﬁQit e coast which 1s never under water regardless
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
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
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).

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
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passage between two adjacent nodules. 15 Figure 3

shows the first enbodi nent of a harbor structure 100

as integrated into the coastal environnent in which

it is built. The nmethod of bui®éding such a structure

is described 5 in detail below The coastal

envi ronnent shown in Figure 3 conprises a coast 24, a

fex&mﬁﬁﬁﬁaﬁﬁknﬁﬁmi&C6é$£t©ha@ﬁeMﬂf@f 28ceybind, thed fourth

t 5§Uf is an ocean. It can be seen that, in
enbodlnent the 10 harbor structure

extendﬁwﬁnwwﬁﬂdeheast$®®@m ofi Wagereand thhestoastyure of

@HﬁaQWNQHH£6HG%%¥WIfbﬁ@@lééfgﬁéhbgét EeNt@r LhE access

opening. 20 in the first nodul e seen in
FiRAME B, SHer seronper Hrd d20 abl thouf t hs rodediese 103,

100va ddcurdder shke t Nt Pedhieapeosnds t1S whegseas the
first H%}Ie 10 is nk into the stretch of . water 28.

Furthe %Ptt?ﬁﬁ%% LA R Ri PEP Hbduf eSN G okl vepbion, it
are ddvdntoredhsel § op@shmbe whi ctenmehetfwmt@dmdelﬂqe is

' t , never under .
B%é%%f}l(ﬁ’gsg‘ge%%?@f ‘HV:% % LSk ca%a%el%‘éenrtJﬁatt?%eterral“
opererRy) P0eemly he first nDduIe makes it p055|ble to
cause fhg,idsi deg vol doee ofn &D@wh@fbgﬁesﬁéyg Prg ture

to communicate with the stretch of water, ere

Pt i Tl BY nakdhte Possi Breticrl aBlang | e%ﬁ%n%%obetween

SﬁHéIC§W@tdIOOOWWi1teV\ﬂt238 Ofd peiid | BGashe2a haklPle Figure 5
structure in ac a%dltlon and as can be seen in
F?}b(fﬂe gre ssa?rge ojpee"ﬁl?']tg 9hast 4 bot t om edge 30

i mrer skd adtla Oepttes suflie cizsited ol emabl eepoatsnB2the

eg% nc?rle\? Ve h§l§9e§t§f'&§ Ut g ‘Qlfletg‘?ru \EP&IP(')’]O Fvlvllule

can be used to protect and rei nforce’
§%1fa@ﬂzﬂﬂI#Q@f%ﬁemhet@Qr%@t@relevﬁithnst@@bﬁ@mnehtmodule

thes g {e IPdM e SpriBaa Q@@katfmgrdoekaeg boats, and
can be e%:lpqu ggéﬁ Iéoaﬁengwgoglgures, the diaphragm
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.

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
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
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
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rafts (not shown). 35 It can al so be seen that, by
means of the invention, boats 32 can reach the fourth
nodul e by passing through the first, second, and
third nodul es which, in this 116 exanple, forman
access channel for accessing the fourth nodule 10c.

At low tide, as shown in Figure 3, the structure of
toes 3 ivienti oredd ibdaemad| 2sdidwet boatshd coenteron hef the

%%&fianszd:hannel since the opening 20 in the first
ul'e

s always under water, regardless of the tide.
W t houtt gethg- ey drl wide asibed ofhathel ixivapes bng the

Ifoadvantageosly Rassible 4@y £Lonnecdui vy 8di BE&Atout to
nmodul es together via a lock, in particular if the

tetg AU UL R eetRE Figure 4 is a section view

of therhasdhori siraect Wesed®Dimd ¢10ow hodlel @dt Offe @her makes
vertical..pl ane ext endi ng bgtvveen h of wa

t stretc er

o el AR P ST s el T ate: Eing
wirewvatthighl t inst dSoducddtihy f$gdinesntd heodashadce
[d e : e ' I de
(R ST RA e ot oy Qe £ R SR L e o
ARt 1Rl 1nte thee flrdu e soeRfause esprecersrl yoatatow
td €y anghy atn hirgh dpgler Asreadhdesseere i dodPentd®s walls.
figures, the dlgyhragn1 20 wal |l s of each of the
modul €St 1R 1 1h, URARE T dr 2 hdviaht erdsl ythe
ancddt edand e @Mmobbwm@gcﬁamel h@%ryti'@ &li ﬁlpr:ﬂwgm of

| 1 ment 2 4 6, _and_18 exten ertically to
\g%deepﬁ Ot €4 et-:l‘rlh‘% h%%r?#eortj%’pt%n%fc?rh:be b%%{?%trr?%ft? Haateh
cutk. cRBt Iguaitian dry procanihe Understonsethatymbar of
FEEAIAANCE W it Nend WAL nd AHh, eumgeﬁ@gul es

provided 1s sufficient for the end nodu e first
modul € 31F 5T s° Sthpl Hraleds Yehavel i tike obbhtthg 20
safiddirgid Yo f arhaindereed &f, f@TaPoatsat DcHEL @bdgoh Ong a

f}fooaa:thtfﬁ eanncdertionc_!] et Vee ctl'paenr?gfnrneeslpéce fl\;edifsg’t ° 0\5 htGide and
at high tide.

In accordance with the invention, the channel 1is
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
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.

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,
thereby forming terraces.

The wall could also be made from a barge.
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Furt hernore, the passages constituted by juxtaposing

the openings 22 & 20a, 22a & 20b, and 22b & 20c are

di mensi oned so as to present respective bottom edges

that are always far enough urtler water for boats to

pass 35 through said passages at |lowtide. As can be

seen in Figure 5 the first nodule 10 is wunder water

at hi gfhéird@xt Foresaf@tyi seasomsnakings ﬂ&thpoﬁstlbdaeflll

t dd, ons.indi cating the posjtion openi ng
Z%I?gljt c@ﬁgt u%éei uﬁd%krl%t%%ad h%% Jux?? Jn% (ﬁg
n@ﬂi@fesaquve@ll tspussi bs esadvant agtous| yhe ofcbleadj extaposed

tRoa@ ddes @t yir &) gdegpwater zone. In particular,
assenbllng the nodules together nakes it pOSSIb|e to

pr ot ectt aCHeepEt efe chHatMEFtPednt et tiimg fupl (with

sacﬂxtammg@ds@ﬁweﬁe]bvefeﬁé nenhat d Oﬂ%rsmmﬁngt@mé aliDaphragm
ca eristics

havj nechanj

Bl P B [ E T L odh o Deralse oFe Shemihgbharee
psmetdcetd oh wdeeupp®r portions of the continuous
wal | s. I's n hat theleng
wi dt h, Pré%eltc%pl}z t?]ﬁg? d % %gﬁge var 925 a fun%%l on
ofreatrr stiope @ﬁetfh%l@f@tr eshotlee &hdl cah. @e Bldapt eentio
Bl Ghen 451 &Ny1 SONGE UL AL 00 DY PEOVI i Hgn & Ne; p gesgary

nunber of nodules to reach the desited natura ept

aH gefest Bl anth P pfaiFeds bhethkaphragm wall
eifbtﬂdimtn@iuﬁéus & FYEid | on di agranmatical |y showi ng
a bo% nterin ‘%ht he c respectivel

ti de ol L S s RPN LSRN V18 e e,

Hrh@rﬁ@x)h Siheamnnesthis tlasdv‘a@llageo@sfynémby thet he

eﬁ AOW g, apner - 2 Lay loie {mé'mg&ﬁié pui d&wg Lem
e coast 24 to a zone of the sfre wat er 28

tve £ ¢ 52l Nvag'se Ll ef r 3t £9N refatlel ekeliols of the walbe.so

Theat aM@é élﬁntfirhxﬁo@él_\ﬁéﬁpr§§%ﬁ&§lk@d’ ashedh |  Ressb
F“%Fres ng qyt t Igoégbégqa Oéﬁ%%%o&hl étagg thgdground
flanklng 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.

When designing the structure, it is also necessary
to take account of the soil 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
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.

In a variant, it 1is also possible to imagine that
the base can have an elliptical, oval, or substantially

circular shape.
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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 forma plateau extending the
coast towards the stretch ofl%ater. Wien the ground
sl opes steeply, it is also possible to forma
plurality of plateaus having different heights, 35

t her ebyn f-cﬂrhémgﬂcﬁMSS,aaﬁsli}El'dnet}v\ﬁlrho@@héﬂ @t sohdef nasle

f - . T

LA B0, 18 06 205} S, SO0 LRl IO 180 gaae
plrurcdf ia yctoﬁvedjimfa@agmvawlbe@rmbms so as to form

the folr dandapased, s nodud e&&f@@ﬂ&&@% edgscrl_slk#)éd in

can thus be understood that the advant ageous
4kl &2 ol d for naking the diaphragm walls, in
parti csdad modihe 4@ eshosie 26 andcam hﬁorsf_(ﬁﬁhﬁﬂ‘ﬂgoeﬁ

28. Pref I t h re d
st Lo G T e TRSTRIS o2t Retheq TLh Pt upper
t};lrreritrcanoiﬂf tsle&grrﬁrﬁpmsa@hamaﬁhgaman éﬂnﬁohamglr*aﬂaegmmlmﬁe 40

e e o)
di aurﬁéracgarﬁ%a %Imﬁf%eéin% ura %o%gd ?C/{E éf gter 44,
cdncelet elrbfthlh% @f@mﬁ%,gmmml@ochlasél@et 15 the soi |

si tuatigd,d nsi decfdes vol wue definedr b&’artl NSe £OBEHOHOHSHule
wall, i.e. insjde the nodules, is dug out preferably

GAerthE FIeT ohPf e heth et 'oFe thie % | £565L { HEpoR Hent

C@mtumouswvadio?,s &t ogke do et meedr t her St Fet E@NBE NvQBer .
0]

?It aLEiel;] Hﬁg Bl sﬂéﬂejss n‘?%ﬁ?ﬂ%ﬁ?‘g&%r‘ﬁ&‘a‘ﬁ §3UfRemeans
f48|sltdwat irs mgwﬁa&t e&]l_cm@mmledihteo col@sed‘eh@e@p@rhemgew in
Sida R LL I he streten of vater s al=o

wat er . T25 gfrsigesiefiherd erstiucthe efofm ¢85 algeuble
necess@lidate. It is also possible to provide a sliding
gate having a vertical opening system, or with any other
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
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 flocating dock raft 50 is further provided with a
plurality of boat-mooring and landing piers 56 extending
orthogonally towards the center of the dock, two
successive pilers 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
closed off by the watertight closure means 48, as shown

in Figure 10.



10

15

20

25

30

35

to take account of the soil novenents due to the tides
(silting up, and washing out). Wth reference to

Figures 8 to 10, a description follows of a second
enbodi nent of the harbor strddture of 30 the

invention, relating to a graving dock or dry dock.

Thi s harbor structure 200 includes a nodul e 40 that ,
i S i nTHee pgmpemadar&haﬁcﬁa @:fmparmer cul arbdase aydnhtigrout at

d
pr Zef er étgclo%u trht 0 éodcek grtonundtu ? :@qu k?r;qgui(l%econnecte to a

hramwa S a variant,
itunips G samqoo‘sssuaolcéls@arnmymet Hat opdrelimseuttain have

%ieg%ﬂaoqtﬂrpgalstfe@h of suhstaptially circular shape.

n ot her words, unlike the nodules of the first
enbodifferfta" tfe SRRIUIE FLIHeE Sl Ehbatli PR $&

l’?&tﬁehndiﬂlq)fk%ea:mﬁéﬁryaﬂnéjlmla%ﬁé\ﬁidén ot )étkaé\{}ncﬁlﬂin)@lt@@eand
0] | S conrti ratlron 1 s cr.l be | el al el OW.
& B i Ui 2 R e alsq Sireind qhlho

|t§1qor1ms1dmj pmt:lprfmrppemlm 4odoreretl | retdiel eippeshicles

jl'regit%og cocfe@ecr% aplyragin val | ea”cijoflﬂa?ééng the nmodul e

e caused to comruni c a stretch of
wat er WMen ety ing dadlks 2t elnishea euekiad,. state,

Havwever bd N Fetsdh afhvatele Gane bey anotifier Mpderted on

of the invention, or a structure of the first

Tt a gt "ﬁéh]e1 |91ﬁ/etrﬁerd‘i‘f3 ke a‘h(i/ bt Heredp¥ gran when
stHeetddriofi svaterl. . The nodul e 40 |s further provided
W th osure ne 15 48. s ure_8 desi

Fi d
to cl ose THE' opZﬂ Y fzylljnn %?ae ?ﬁ'f? rahnelre ﬂ%pehragm
ot eoslur e:hﬁeanrmddﬂse A ievarheHear mtofla ety £ 1di sigedable

GL- i B SRPPINUEL L0 HOYINe B diligy. 9abe; o

havi ng a openi ng system any ot her
t8ffee 67 suitatihenaereightedte e @@Iamrhlgow@c%alzboof

i ial sdieyided Mdhven 4 1oatdtuhdockiy adirS@140 shape.
whi ch é%?é%;%Hy,rkﬁgxgock 200 of the invention can be
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
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
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

is in the emptied state.
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As can be seen in Figure 8, the floating dock raft 50
forms a circular arc follow ng the inside periphery of

25 the nodule 40, the floating dock raft being

provided with an opening 54 Flor enabling the boats to
enter and to | eave the graving dock. The floating dock
raft 50 is further provided with a plurality of

boat - xoird mgeams 4 madi mgipd ef@rrﬁﬁoEXctJean@Ii@g nS@nted under
0&’1’4‘2&0&% lé’6 t%réjrset&lt? eerfgr L%h}_er dOCk théNoboats
successive plers co-operating to de H'hoat

Nty aeed Ilrhetl'gﬁ?awf?ﬂglmk 200 is al so provided with

punp mEANSs £& di Spesed atct he, bot tv\(r)r{%rg)ft}tlge ﬂé)\?fm;o&)ock
% enabl i ng sai d dock to be enptied

iy FPEE el bsrt B9 CB%F]’Eh?éa%t%QH@h}ﬁe]eqio%‘ar@
neaitsa 48, haisgisth o vé ntl'Fé gcbwt.eta;ﬁ) o0 20c hd "o PRINPo MERES the

38 [ t b t the bottom of  the
S e Tne Bo ot iy ROMEIEY TU'E PUNEE 62 ahir 7 Ln
& ek smltarreg@cmqtneucﬁkmrém ng out in the neighboring

stret ‘Nbéﬁ yeter saldﬁn scaf]ope Jﬁren %fﬂg%egtsg <t:<$uld

10, a ranp 66 ° 'extendi ng et ween. porti on
e WA 40 R TARRs bQ)’fE t oA oG Mo doT ki 1200, aphinet part

aigsocygg(t iV al onohte £dye 1 nside periphery of the
nmodul e enabl es vehicles 63 to access the bottom

of theﬂbeoc%%btu% Yt 1RA grihvi it ek 2v0t ¢ sEgures 8
tthe lenptdrech sd@tes rvd tt@md}@ewd&sﬁ@o@géi}aﬁt thesks

h t h [l of th
S0 ] ST AT Uhart e L R HBE ST U1 By
e of, tihe oyifiinakd cad shape dfe tvet el aphr agin ti6 dock
W%'uotﬂHaé?N%Héff%bePWEP 'Ehéfél §%P%#f%?ently

suitable for taking up the forces exerte
ground. 19MHis 1lef¥heats is glan herewcelern udt et |€kat<h@ment of

oY i HEYMS Vﬁiﬂudﬁuresam ddud e Al SigF e .
subst aﬂl a

CI ] | ar sha Optl onal | dock, 200
of the mvéﬁ%ﬁ S cH Lb%tu?%e}pq eadW]%/WaallfLFo]o"r into the
faraathg & aldbs Jinotb lsh oe) Gnmmumpcatlng 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
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.

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.

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
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it possible to inprove the supporting of the diaphragm

wall of the nodule 40. In addition, the floating dock

raft 50 is suitable for noving vertically as a

function of the depth of waté&¥2 25 contained in the

gravi ng dock 200. For this purpose, it is possible,

for exanple, to equip the floating dock raft 50 wth

floatarnihatn enadil eendlil irog remmi st abowvier ¢ hZGO(V\/aﬁ@rw1t}éstand
unt e

' Iev neans not ho Junpners
P e AP SR e G T R e

;ﬁﬁﬁmdﬁ&?hxﬁg%uwakﬂth% floating dock raft as it noves
verti cal |aaa FUIderame & Ll [l oaid no, %&5@&5\1?9%' fas

preferably provid means arryi
tHe Foss B2 S yuttedy tD 1 h%Z f‘ﬂb%ﬁ i e doiekud bl Y %otwn@@unal

the gravidgh dagks @é wiSdé Ms e enmpid etﬁiﬂ@trﬁ‘&ﬁjaﬁﬂ- Sai d
means are in the form of. cradl es nounted unpder t

16T 56 Gl @R tbt b THITANT VA Ty TH) BoERS fo forces
sittamatect |crppsdmatrmcammgsf MO Vs @@ magn Madde sush that , the

t r VI he ro ti
LS LA, A0EKs e AT B SR oA 0 ILORIAED out.
bot t omrofordar dockirprevattakeuhuw iﬁr¢¢1% bobived2 two
her graved Comms: 4 o he: recei vathd iy Lhe gorkespondipgs 51,

cradle. Naturally, said neans for carrying the boats

cdul i HQ?%léD]thetooll?ﬁ]‘éﬁ HEFO ¥ ypERn of o yrialid MmN &dckS $dhd two
afeymatic Pard bé)fcdr’ﬂﬁecpﬁ’@%gém@flww rdhef St & Ued Ub€ams

d. b 8 to 10 I
STFUE 15 or Dt O e dyh et H9SRs related to o

cycl orfes @an thopiaal St d?m;uré:oll,t hate 1onpikiposeriphery of
S&HJ'CCt etrﬁJeve tvy ff%ﬁ’\’altse Pc%lc%d Ie%kgoff??to{néodock

| ower water” THer el h S|gn
R fre 84 aébeWSl‘l'ah prear it banding eheodi %nto ofhich

thes thardwre st musdpr e of the present invention. This

h rbor st ucture 300 is., a marina built into the
a geraéﬁ the piers 84 extend orthogonally

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.

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
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,
that are ecological as regards management of silting up,

and that offer good building-cost performance.



20 coast 68 and suitable for comunicating with a
stretch of water 70 via a nodule 72 of the invention
that forns an access channel for boats. The periphery
of the harbor structure 300 cohprises a continuous
wal | 73 made up of twelve arcuate wall 25 segnents 74
that are set into the ground and that are

i nt er crgrect eth tvirgg tded k  ©0ftss 78dadhet @ceessmtddante! a
72 and the harbor structure 300 . co icate wWth each
GtHet® Vi ladeaaln opehi ny’ 8 Provi de einsngﬂfj‘ﬂ_es “n |¥vI hupugrocured
wat Ithe3GsRef evfablhe maidbarsuatecwad | segnents are
made by diaphragmwalls. Like the other enbodinents,
the inside volune defined by the arcuate wal

segnents is dug out to forma dock. 35 As shown,
these arcuate wall segnments 74 have their concave
sides 78 facing towards the inside of the structure
300 so that each of the arcuate wall segnments 22 74
forms an arch enabling the structure 300 to w thstand
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 S1, S2 that
are nutually orthogonal. It can thus be understood
that two nutually symmetrical arcuate wall segnents
are subjected to forces that are opposite and of the
same magni tude, so that the forces to which the
structure is subjected balance out. 10 In order to

i nprove take-up of forces between two arcuate
segnents that are symetrical about the axis Si, it
is possible to make provision for the ends of said two
segnents to be connected together via reinforcing
beans 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



10

15

20

25

30

35

rafts 82 and with nooring and |landing piers 84 to
which boats 86 can noor. Preferably, the piers 84
extend orthogonally 20 relative to the rafts 82. In
addition, it is also possible&4o provide additional
floating dock rafts 88 that are di sposed orthogonally
relative to the ends 76 of the arcuate wall segnents
b&AﬁMS/Mthough a harbor structure nade of di aphragm

| | d ible t k h
B BT P EE Pt 6 S BT S B ¥ 161 o o el
m:rmmmls:awnwouttkgca N heyando £ heataab) twlofclt heethod
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RLERA] ERiGhe, B TR MR 4 OHall one
tBEHRE A IVE 9Tyt |vya1elqdva/\a1rémtat@lomm@tlme and
wmélmlaallaéHH@%Mi@atT@aﬂﬁi h@@gr@én@%lll(gé@g

of the invention thus makes it possible to inag
BRTR Ry hitDore ‘i%’?rp‘i‘%d%%d%nt%v&“%}@%sm?h%lﬁe a?%rucwre SO
weﬁﬁipﬁl}@ém@erﬁjﬁfﬂ leyf Bt | tlal at Bngeso 36hé hatit&i@e of

ol ogi cal,_ as regards managenent, o i Nng._u
T e B D S TR T s Phsdtnca ot ighie the
fYoatnengedoicied afy stradapint thaceomadbt eard | &am ger ¢ vidalng
r I t d t
s%;gle %f}/t t ﬁor@tﬁc@%‘?e@&“&%ﬁ% o&éjflf AS%%d h&gemng
(ﬁaﬁﬂﬂq(ﬂunQ§4ﬁﬁ%ﬁwt%t¢QR§Qw%ﬁ¥ﬁuY%&W@ﬁf%ﬁ communicate

GONAINi Katd i WK o 2 wdd&t ch of water, which nethod
consists in making, in a piece of ground, at | east one

5 curved continuous wall having a closed outline and
Cbnm insa‘tng)catoﬂ eéast 1 diney ad chm:t@oﬂvaétrxs@igmmtaa\&ms@mg to

f’}X%[S'c%e A6es, § owar ds 1% aet'{ﬁ" de Sind he, st r“&% U e
resent an arc ect fve to th

O’Ui‘]S]I dies omadEt hes sthlraicrarteom i ¢if i g@u@t@mtomwdﬂe@st a

fraction of the 10 volunme defined by the continuous

wal | , and in praovidng
3. A method of building a harbor structure according to

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
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

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.

7. A method of building a harbor structure according to

any one of claims 1 to 6, characterized in that the
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at | east one opening in the continuous wall, said
opening mnaking it possible to cause said volune to
communicate wth the stretch of water. 15 2. A nethod
of building a harbor structura according to claim1,
characterized in that the ground in which the wall is
made is the bottomof a stretch of water. 3. A nethod
pdrtidgiing in rtarebcnfhas;té ust U en @EEor £ niged 0in 286n chgp &
1 or, .clai c ar cterlzed |flthat t he vol une

&t Hed? %Et S cont imuous® wilt~1s dug out over a

fraction of the helght of the wall. 4. A nethod of
LA, oA P, SLAUES W & BEE0F AN, L0, 2% 20281 to

of clains '%aracterlzed in th . _
COHt |<mﬁ3wsf v@lalm% B o aphrdymr @i ¢rised Alpet el bf

k%uﬂﬂhéﬁlébﬁﬁﬂéxg fﬂfé&%ﬁ&ﬁbEHEWWdfﬂglt@Xt@@&lﬁ@efﬁém the
clalns 4. characterized in that the 30 contlnuous

Vel 35§ t?%%j%p}b? APty RF e EasiNPi tesMa KRy p5atd
medritoichwduduid 0l ngt al dwgtborn qbamtctimetla@cmm ng to

any one of clains 1 to 5, characterized in that the
continuous wall is made of reinforced concrete. 35 7.

A e hoek flofd bed Ildilh@djancmaa box riger ust tvet aceordiémyding to
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with the opening, in a manner such that the vol une
CONMMUAI €8E®Sr 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
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.

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,
characterized in that the continuous wall is made up of a

plurality of cast piles.
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15 with the stretch of water. 10. A harbor structure
obt ai ned by inplenenting the nethod of building
according to any one of claims 1 to 9. 20 11. A
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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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har bor structure according to claim 18, characterized
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accordlng to any one of cIainB 18 to 20,
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ohé-f Polff ardSEEUFEFFesaFFSB é“mgo Ow&&‘?nanev&ft. al

ascalfiyunehkeeacetrtiheddept hhet mmteompmnbasnedplﬁraﬂlty of

t he o k 22, a tr r.e isn 0

onan5 oPameab 1S patanY GRS el er et At ebte for

cénpmnsesdaCbburaaﬂﬁyC@ﬁtl@@@vﬁnwédéSwépﬁ@lﬁav@ﬁgks that

cLosRdnQuELENGS taNdnsuLhakhe rf 9h 210 HearMop@ ndegks.

said continuous walls form ng docks that conmunicate

with one another via their openings. 23. A harbor

SQBUChUh@r@©Q0@@Eﬁ@terCb@b@k&lng clharactiar i2zed in

t hat pl.ural it f _conti nyous s . 15 form an
a838§ gﬁéﬁ%@% ngt%ﬁ|c%% ! gg%a& Ya&leSOMHEICUS walls
sttpetrc Anoficwatser chyngeilny isuetessi welbypatthiceuglaadess the
OReniags oy ded by g&ggrgg %%te's\gqv%q 'trm%hmqwes

har bor struct |ng to claim or a|m
23penipgsharactideczéd ithet WasreRé ior Fﬁ@tééﬁvnﬁudﬁé

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

portion immersed in the stretch of water.



