" Mef hod for -covering a river bottomwith dunping material to forf8l435 -0

bottom protection having a certain profile” Thi s ps's
i nvention relatesto a nmethod for covering a river bottomwi th SH%A
material to forma bottom protection having an arbitrarily
predeterm ned profile wherein use is nade of a pontoon havi ng open
sections through which this material is dumped by neans of 5 scraper
beans from slides noving above these open sections. I t
has to be noted that the nethod set forth herein is applicable for

| ayi ng a bottom covering with an inclined profile starting froman-

either or not flat and horizontal river bottomas well as for |aying
an arbitrary bottom covering on a river bottomwith an inclined profile or

10 a profile with varying dept hs. The use of
pontoons having novabl e steel slides for _applying bottom protections
i's known and an exa Ie thereof I S forrred ... by the Dutch, patent
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bottom protection having a certain profile”

This invention relates to a method for covering a river
bottom with stony material to form a bottom protection having an
arbitrarily predetermined profile wherein use is made of a pontoon
having open sections through which this material is dumped by means of

5 scraper beams from slides moving above these open sections.

it has to be noted that the method set forth herein is
applicable for laying a bottom covering with an inclined profile starting
from an either or not flat and horizontal river bottom as well as for laying
an arbitrary bottom covering on a river bottom with an inclined profile or

10 a profile with varying depths.

The use of pontoons having movable steel 'slide_s for
applying bottom protections is known and an example thereof is formed
by the Dutch patent 171,829. Pontoons of the here described type are
floating constructions showing a number of open sections and steel

15 slides moving above these sections.

_' When these steel bottoms or slides slide in the longitudinal
direction of the pontoon, the dumping material situated thereon abuts
against a transverse scraper beam so that the entire dumping material
can be dumped therefrom in the river through the corresponding open

20 -section. '

Itis to lbe noted that the term “river” includes of course also
the term “water basin”.

An object of the invention is to outline a method which
enables amongst others to apply a bottom protection having an inclined



f4oating constructions showing a nunber of open sections and steel 15
sl i des novi ng above these sections. When t hese st eel
bottons or sldides slide in the |ongitudinal direction of the

pont oon, the dunping material situated thereon abuts agai nst a
transverse scraper beam so that the entire dunping materi al can be
dunped therefromin the river through the <@frespondi ng open 20 section.

It istob ted that the t d f c I th
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outline a nmethod ' : :
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-2 - or depthgontal profile onto a river bottomhaving a flat or

irregular profile. An irregular profile refers anongst others to a
river bottomwith irregul aln orderto enalalgttﬁ§ in accordance with the inventipp, thejer

to the i nvert; ormebahar e totelinerkio T8 chaRactbifad gt "1 01 "ar awn Up

the relief map of) &fter hiaviag deivh Up thBGeRéfrbp @1 t8é river bottom thelposiidH 6PN

with respect to a certain surface of the river bottomis

det erm ned and perinenpantopncwitb kespest iearcertdin tsuaiacei oft thegriver bottom is
determined and permanently checked by means of transmitting
beacons or satellites ; _

10 b) the speed at which the slides are moved is determined and if
necessary adjusted in function of the inclined or flat profile of the river
bottom which is to be obtained ;

c) the pontoon is moved over its longitudinal axis in the direction wherein
the slides are moved or in the opposite direction in function of the

15 relief of the river bottom and/or of the inclined or flat profile of this
bottom which is to be obtained ;

d) the position of the pontoon is adjusted in function of the flow velocity
of the water ;
e) the speed at which the slide and pontoon are moved is adjusted in

20 function of profile changes of the river bottom or of profile changes of
the bottom protection to be formed.

Still according to the invention, the position of the pontoon
above the place where stony material has to be dumped is determined
taking one of more of the folllowing parameters into account :

25 a) the depth of the river ;

b) the velocity of the flow at the moment of dumping ;
c) the nature, and for example the specific weight of the stony material.

- Other details and particularities of the invention will become
apparent from the following description of a method for covering a river



beacons or satellites; 10 b) the speed at which the slides are noved is
determned and if_ necessary adjusted in function of the inclined
or flat profide of the river bottom which is to be obtai ned;

c) the pontoon is noved over its longitudinal axis in the direction wherein
the slides are noved or in the opposite direction in function of the 15
relief of the river bottomand/or of the i+8kined or flat profile of this
bottom which is to be obtai ned; . d) the Rositipn of the pontoon is
adj usted in funcbPidemonith istony Bygterialdeifoym a bottom profectionehauingra certain - ¢)
t he speed at mhiﬁagmge slide and pontoon are noved is adjusted in 20
function of proffl'e Changes of the river bottomor of profile changes of

the bottom protection to bghisadeBesiption is only given by way of eXaniple aewiodsksg to
t he invention, the position of the pontoon above the place where

stony material haet figibtheldryrntians defaraaee numerals grlatg) tontheoflightese of
the foll ow pg pararre)%?g;ﬁ 'iﬁ?éo account 25 a) the depth of the river;
b) the velotity g #'&P-at the nonment of dunpi ng; c) the

Giher details and particul atikson (ord ustate Sireb FosSIIS BN Which are
appar ent from t hdeteomired by thesrelative movementsnafitbe $lidescwitbr rasgest to \aer
pontoon. -

Figure 4 is a schematically shown cross-section through a

10 bottom having a varying depth onto which a bottom with a certain profile
has to be constructed. _

The method illustrated by these figures is based on the use .
of a pontoon or a set of several pontoons having open sections through
which stony material can be dumped in the river or, more generally, into

15 -a water basin. The stony material to be dumped is distributed up to a
certain thickness over movable slides.

When these slides are moved above the open sections, the
stony material is pushed of these slides because the slides move below
scraper beams which extend transversally with respect to the

20 displacement direction of the slides.

In figures 1, 2 and 3, the movable slides are indicated by
reference 1, the scraper beams by reference 2 and the stony material by
reference 3. The scraper beams 2, which are shown here schematically,
have to be considered as a fixed component of a pontoon.

25 The stony material arrives onto the river bottom 4 and
produces, depending on the dumping program, different thicknesses d',
d?, o, _
' The method according to the invention utilizes the different
combinations which can be realized between the speed at which both the
30 slides 1 and the pontoon with scraper beams 2 can be moved. By making



-3 - bottomwith stony material to forma bottom protection having a

certain profile. This description is only given
by way of exanple’ and does not limt the invention. The reference
nunerals relate to the figures 5 annexed hereto.

Figures 1 to 3 illustrate three possible situations which are

determ ned by the relative novenents of theqslides with respect to a

pont oon. . Figure 4 is a schematically shown _
cross-section thusagl theldirectignwhsreimihe panteen yaned the: @lides nnevanhivery a
bottomwith a certain profile t onstruct ed.

The et hod iIIusY%'ié‘é%BB&phﬂeg@gﬁﬂﬁngsqes'%ﬁﬁgg on the use of a

pontoon or a set of severajn prIEra@fochsth8Iheaght, Sedill Basndtiteduat if the
whi ch stony material can be dunped in the river or, nore generally, into 15

a water basin. Tiravellingypeadafithe pootdon isequalita 6, and the speed ofi the slides
certain thigkness over. mgvable sli.des. . : en these.
slides are Eh)ved'%BB?@"%qowgﬁr%&??'Bn%, tqeng1|ckness d1395699%?%¥i rfztsqugl
pushed of these h'@%ﬁ : i ; 13 r ns
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of the slides.. material situated on the slide. fThisi sitgation 3 showrSin figurertovabl e

slides are indicated by reference 1, the, scraper be by reference
2 and the stony material bff the PON?CPQH é"@é@e&s"‘%}@éc BRai® Za8Mei ch
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the river HOttonthiclewss d' of the stony material on the slide. This situation is shown in
figure 2. Of course, a larger surface of stony material will be formed on
the bottom 3 of the river.

it is also possible to move the pontoon and the slides in
opposite directions. In such a case, the dumped material thickness & will

15 be larger than the thickness d' of the stony material on the slide. This
situation is shown in figure 3.

As already set forth in the preamble, a bottom consisting of
dumping material can be realized both with a flat or with an inclined
profile on to a bottom with irregular depths.

20 An example of such a situation is illustrated by the
schematic representation according to figure 4.

Starting from an irregular bottom 5, a bottom 6 has to be
‘created, which is flat and horizontal and the here discuséed example.

The section with a thickness of dumping material d' is

25 obtained in principle by reproducing the situation according to figure 1.

A larger material -thickness (equal to d?) is achieved in an

analogous way by reproducing the situation according to figure 3. For a

- given surface, a maximum thickness of dumping material is created here.
Finally, in the section with a smaller depth (on the left hand

30 side in figure 4), this desired thickness of dumping material will be



produces, dependi ng on the dunping program different thicknesses d[err],

d2, d3. ) The met hod according to the invention utilizes
the different. - ° conbi nati ons which can be realized between the speed
at which both the 30 slides 1 and the pontoon with scraper beans 2 can
be nmoved. By making -4 -
use of the direction wherein the pont oon ang-the slides nove, very

vari ous dunpi ng prograns can be realized. In order to

f ?cu?] t he t houghproduces by agplymgd ac%;unplngtprbgram@ccordmg to figuee 2 Hlidepted
of the ontoon is an the, s of t S Sltlve
but different f ranﬁgﬂetmn ot i duavaat i e samerdiredtignVaes Yeis0) 3
durped h
unped onto the Hf?% /8t 4un§§in§$ﬁé‘t€répoﬁ Qﬁetﬁattﬁm‘ﬁ§mgh|§r; fdalrgfjhrete fé?_e?to?“y

materi al situate sifuation 1s shown

| f the pontoon addnmmgsiatdﬂealaurethm‘eeﬂemaﬁlfdaarre direction, the
t hi ckness d2 of the durrped material wll be smaller than the 10 th| ckness

dlerr] of tRe stony materi éFC%rr‘f‘"ﬂ%éosﬂ'ng@ 41m Hakandahpdzgontal m i is
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the pontoon and dbsiredi damping program a bottom of dumping material havmg an
obliquely inclined profile can be produced starting both from a flat or an
irregular river bottom.
10 Starting from a relief map made up in advance of the river
bottom, all of these operations may be computer controlled whereby the
use of pontoons can be optimized and this amongst others by utilizing .
positioning - systems such as transmitting beacons or satellite
connections. The positioning of a pontoon is done by usual means such
15 as anchor wmches “shotless” screw propulsion of the floating structure
and the like.
The position of the pontoon and its sllides is processed
electronically so that the steersman can follow the operations from the
control-room and can execute the dumping program according to a bi-

20 dimensional scheme.



opposite directions. In such a case, the dunped material thickness d[err]

will 15 be larger than the thickness d' of the stony material on the
sl'ide. This .+« ¥ situation is shown in figure 3. As
already set forth in the preanble, a bottom consisting of dunpi ng
material can be realized both with a flat or wwth an inclined

profile on to a bottomw th irregular depthg- 20 An
exanpl e of such a situation is illustrated by the schemati c
representation according to figure 4. CLAIMS Starting froman

irregul ar bottom5, a bott m6 has ¢t ated, which is f]lat and
horizontal and the here di chHJug ogxfgﬁﬁplée””g a river botior with stonymatesidl | on

ith hi ck |
‘é"'yt : egr E) dLgl Egsf Srﬂf Bﬁoﬂaécor ondh?(nhb s a%%ranlfﬁ@dél@ﬂmh@dp&o??é pte

| arger nateri al whbr@hrtmls(madeloftw pda)oorshawhgeowh sectioms through wmd:mgous
way by reproducing the situation according to figure 3. For a gi ven

surface, a Paxi ntiis matedakissdynped kyi mgaﬁ&pé ﬁpeapqrsb%fr@m flicles movmg
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< I5i- e 1 pr od uapdﬁbwha\ﬁﬁgxdra@nmménbnéf MapBfahe ivep bottom the positivre o -
the pontoon with respect to a certain surface of the river bottom is
determined and permanently ch_ecked by means of transmitting

10 beacons or satellites ; _

b) the speed at which the slides. are moved is determined and if
necessary adjusted in function of the inclined or flat profile of the river
bottom which is to be obtained ;

c) the pontoon is moved over its longitudinal axis in the direction wherein

16 the slides are moved or in the opposite direction in function of the

relief of the river bottom and/or of the inclined or flat profile of this
bottom which is to be obtained ;

d) the position of the pontoon is adjusted in function of the flow velocity
of the water ; |

20 e) the speed at which the slide and pontoon are movéd is adjusted in

-function of profile changes of the river bottom or of profile changes of
the bottom protection to be formed.
2. Method according to claim 1, characterized in that use is
made of an elongated pontoon.

25 3. Method according to claim 2, characterized in that the
pontoon is positioned in such a manner that its longitudinal axis is
situated above an elongated deepened portion of the river bottom, either
parallel or at right angles thereto.

4. A method according to anyone of the claims 1-3,

30 charécterized in that the position of the pontoon above the place where

AT




and the pontoon are noved in the sane direction (V[err] = V[err] # 0) so

t hat the layer of dunping material on the bottomis smaller than the
| ayer of .« dunping material on the respective slide. 5
According to figure 4, a flat and horizontal bottom®6 is created

onto an irregular river bottom5. It is clear that by applying the
desired dunpi ng program a bottom of dunpi ngzoaterial having an

obliquely inclined profile can be produced starting both froma flat or an
irregul ar river Blonyonaterial has to be dumpedsissdetermineddakingrene ef mese ofidite: up

in advance of thg,river bott o all of these operations may be
conput er control F%@“W‘%P@W?tﬁés lnttoar&o%gte. of pontoons can be optim zed and
this anmongst ot hgy ghePepthi dritheé Fider ; positioning systens such as
transnmitting beacons or satellite’ connections. The positioning of a

pont oon i s done bythesvelbciteahthesflovinat the momenhofduompinghches, "shotl ess”
screw propul_sion of the floatj structyre .. andt i ke. )
The' posi L1 0B of  ERNGALER AgHeT Sxamee thecspectis weliaf the stany material,

electronically so that the steersman can foll ow the operations fromthe

control -room and can execute the dunping programaccording to a bi- 20
di mensi onal schene.
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-6 - ' CLAI M5 1. A
met hod &or covering a river bottomwth stony materi al to forma
bottfom protection having an arbitrarily predeterm ned profile

wherein use is made of a pontoon having open sections through which 5

this material is dunped by nmeans of scraper beans from slides noving

above these open sections, characterized in g hat a) after having
drawn up the relief map of the river bottomthe position of t he
pontoon with respect to a certain surfakBSTRART river bottomis

determi ned and pernmanently checked by neans of transmtting 10

beacons or satellites; b) the speed at which the slides are noved is

determ ned and if, r 2 (] i.ned
or flat profile ofigthed forc ﬁfﬁﬁmm T Rna

c) the pontoon is noved Oveﬁoﬂbﬁ] m{,aﬂlmm >g§e|4tgqnt fﬂéﬁectlon wher ei n
15 the slides are noved oOr € op rrectron rn function of the
relief of the river bottomand/or of thelncllned or flat profile of this

bottom which is to be obtaiThd invention relatdshto p@sheihod 6dr t:beenm@t@qme'rs
adjusted in function of the flow velocity of the water; 20 e)
the speed at whi diptiaRe with é@fafnm%ﬁlo‘l!he@'@ usey isamageaaf @ peataan having

Lhe-bot{om pt of e iHeDh SPeeas fprdbh WrieH R tltefél % dUrdbed by 184 i g

to claim1, char %é?@;ﬁérz%barﬁstﬂ'éh't USiRidsS moving dPile Qhess ependaeetions,
pont oon. 25 . Met hod accordi nt% to claim 2, characterized

inthat the 5 chapactetized irsthat:a)ttm@nelcef imay ot thecriverrbation imdrawrs up ; b
ltﬁgg'r It \ljg'r ngIOt f )C()'msth'g?stpﬁg' d at wl%'ctt'lLfﬁ e Sli deé3 el maor{/e%l lgn&?t%ngg%%]ﬁ%e%ggéér?ﬁ of
adjusted in function of the inclined or flat profile of the river bottom which

is to be obtained ; c) the pontoon is moved in function of the relief of the
river bottom and/or of the inclined or flat profile of this bottom which is to
10  be obtained ; d) the position of the pontoon is adjusted in function of the
flow velocity of the water ; e) the speed at which the slide and pontoon
are moved is adjusted in function of profile changes of the river bottom.
Figure 1. of the drawings is to accampany the publication of patent.



pa?allel or at right angles thereto. ' 4. A met hod

accerding to anyone of the clains 1-3, 30' -  characterized in that the
position of the pontoon above the place where
-7 - stony material has to be dunped is determ ned taking one of nore
of the foll owi ng paraneters inte dceount a) the depth of the
river; b) the velocitxqof the flow at the nonent of dunping; 5 c)
the nature, and for exanple ,3%9
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