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settl ement iofielagddi. irethesalmdeter, more sediment, also referred to as silt, then setties on
25 the bottom of the sea. When the high tide escapes back, the material which has be-
come silt then gradually setiles on the platforms and fences so that the land is gradu-
ally raised. When the bottom of the sea reaches the height of the high tide, ditches are
excavated and silt is distributed over the land for a further increase. Fresh sediments
can again settle in the ditches. The newly recovered land is as a rule dammed for pro-
30 tection. '

in another method, instead of utilizing the natural silting by the sea in land recovery, a
retaining dike is first constructed in the water, within the limits of which dike tides no
longer prevail. Thereafter, the annular dikes are constructed and, at ebb tide, the water

35 is removed with the aid of a pumping station. This leads to land recovery in shorter
times than in Germany. '

- The erection of structures comprising wastes, for example municipal garbage, is fur-
thermore known, which structures shouid then lead to settlement of sediments under-
40  water.

DD 222 070 describes a method for coastal protection and for earth fill in which an-
chored fences of fascines comprising corrosion-resistant rings connected to one an-
~- other, in particular beaded rings of vehicle tires, are deployed, in which the sediments



40 water. F 37382070 describes a method for coastal protection and for earth
- fill in which an- chored fences of fasciges conprising corrosion-resistant
rings connected to one an- other, in parficular beaded rings of vehicle
tires, are deployed, in which the sedinents PF 57332 2 are deposited.
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appar a-, .t uses i ch conprise at one porous conposite of stones and

pl asti @ which are arranged so that water flows over themat |east from
time to ti MO 03/021046 describes a net-like platform for land recovery, which is fastened to the

bottom by means of fastening elements.

WO 2002/092917 A1 describes a porous platform for land recovery which consists of a
25  screen standing on a plurality of posts and having various orifices. The screen may
consist of PE, PP, other polymers and polymer hiends.

It was an object of the invention to provide a method for recovering land which is sim-
ple in construction, has particularly high mechanical stability and in addition can be
30 specifically adapted by different cavities to various flow conditions.

The object could surprisingly be achieved if land recovery is effected using appara-
tuses which comprise at least one porous composite of stones and plastics which are
arranged so that water flows over them at [east from time to time.

35 _
The invention relates to a method for recovering land by means of apparatuses, around
and/or over at least some of which water fiows at least from time to time, wherein the
apparatuses comprise a porous composite of stones and plastics'.

40 At least some of the apparatuses for land recovery are arranged transversely to the
main direction of fliow of the water.
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The waves or the high tide flow or flows over the apparatuses. Since the porous com-

posites of stones and plastics are water-permeable, water present on the land side can

flow through them. After flowing over the apparatuses, the water is calmed. In the pro-
30 cess, the sediments settle. |

The porous moldings preferably have a thickness in the range from 20 cm to 2 m.

The water-permeable moldings may have a perpendicular, wall-like profile.

35
In another embodiment of the invention the water-permeable moldings have an oblique
profile ascending or descending at any desired angle. They can have a profile which is
oblique in the direction of the sea side and descends in the direction of the sea side
and a profile which is perpendicular in the direction of the land side or a profile which

40  descends in the direction of the land side and is perpendicular in the direction of the
sea side.
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Since the water can flow into the porous composite, the energy with which the water

25  strikes the composite body is better absorbed by the escape of the water into cavities
-and therefore does not lead to destruction of the molding even under considerable
stress. Moreover, the strength of the waves is greatly reduced thereby.

The size of the stones used and hence also the pore size of the composites depend in.
30 - particular on the respective flow conditions. Structures in which the size of the cavities
through which flow is possible varies within an element are also possibie.

The platforms, dikes and/or mud dams may consist exclusively of the composites of
stones and plastics.

35 _
in a further embodiment, the composite body is present on a base, for example of con-
grete or masonry.

_ The composites used according fo the invention can be produced in various ways.

40 - - ' |

In the simplest case, the stones are poured loosely in the desired position and in the
desired shape and size and the liquid starting components for the plastic are applied to
them, where they cure.
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25  Mixtures of this type are known and are used, for example, in the construction industry
for the production of concrete mixers.

If the mixture is applied directly to the surface to be consolidated, it may be advanta-
_ geous to mount the mixer on a vehicle, for example a tractor, a front loader or a truck.
30 Inthis embodiment of the method according to the invention, the mixture can be trans-
ported in each case to the place where it is to be applied. After the mixture has been
emptied, the mixture can be distributed manually, for example by means of rakes.

In one embodiment of the method according to the invention, the mixing of the stones
35  with the liquid starting components of the plastic is effected continuously. For this pur-
pose, the stones and the liquid starting components of the plastic are introduced con-
tinuously info the mixer and the wetted stones are discharged continuously. in this pro-
cedure, it must be ehs_ured that the starting materials remain in the mixer long enough
so that sufficient wetting of the stones can take place. Expediently, such a mixer appa-
40  ratus can he moved along the sections to be consolidated at a speed such that the
stones wetted with the liquid starting components of the plastic are discharged from the
mixer in the amount-required for the consolidation. It is also possible to operate the
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size is in the range of 100 + 50 x 100 + 50 x 15 + 10 cm.

In the production of the moldings, the stones can be introduced into the mold and the

30 liquid starting components of the plastics can be applied to this bed. There, they wet
the surface of the stones and cure to give the finished plastic. In a preferred embodi-
ment of the production, the stones are mixed with the liquid starting components of the
plastics in a mixing apparatus and the stones wetted in this manner are introduced into
the moid, where they cure to give the molding. The advantages of this embodiment are

35 firstly the better mixing; secondly, moldings having a greater thickness can be pro-
duced. The time for the mixing shouid be at least so long that the stones are wetted as
completely as possible with the liquid mixture and at most so long that the plastic has
not cured. Moreover, it is also possible to use those stones which have loosely adher-
ing impurities on their surface. As a result of the mechanical stress during the mixing

40  process, these impurities are removed from the surface of the stones and thus can no |
longer adversely affect the adhesion of the stones to one another.
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se components are referred to below generally as polyurethanes.

25 _ _

In neither of the two process variants is it necessary for the stones to be present in dry

form. Surprisingly, good adhesion between the polyurethane and the stones can be

obtained also when wet stones are present and even underwater.

30  The polyurethanes used may be the conventional and known compounds of this type.

- The preparation of these materials is effected by reacting polyisocyanates with com-
pounds having at least two reactive hydrogen atoms. Polyisocyanates which can be
used are in principle all polyisocyanates, mixtures and prepolymers having at least two
isocyanate groups, which are liguid at room temperature.

35 ' 7
These may be aliphatic isocyanates, for example hexamethylene diisocyanate (HDI),
isophorone diisocyanate (IPDI) or the reaction products thereof with themselves, for
example with incorporation of uretdione or isoycanurate groubs.

40  Aromatic polyisocyanates are preferably used, particularly preferably isomers of
foluylene diisocyanate (TDI) and of diphenylmethane diisocyanate (MDI), in particular
mixtures of MDI and polyphenylenepolymsthylene polyisocyanates (crude MDI). The
polyisocyanates may also be modified, for example by the incorporation of iso-
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25 linolenic acid, stearidonic acid, arachidonic acid, timnodonic acid, clupanodonic acid or
' cervonic acid. Castor oil and its reaction products with alkylene oxides or ke-
tone/formaldehyde resins are preferably used here. The last-mentioned compounds

are sold, for example, by Bayer AG under the name Desmophen® 1150.

30  Afurther preferably used group of polyols customary in fat chemistry can be obtained
by ring opening of epoxidized fatty acid esters with simultaneous reaction with alcohols
and, if appropriate, subsequent further transesterification reactions. The incorporation
of hydroxyl groups into cils and fats is effected in the main by epoxidatidn of the olefinic
double bond present in these products, followed by the reaction of the epoxide groups

35  formed with a monohydric or polyhydric alcohol. The epoxide ring is converted into a
hydroxyl group or, in the case of polyfunbtional alcohols, a structure having a larger
number of OH groups. Since oils and fats are generally glyceryl esters, simulianeous
transesterification reactions take place during the abovementioned reactions. The
compounds thus obtained preferably have a molecular weight in the range from 500 to

40 1500 g/mol. Such products are available, for example, from Henkel.

In a particularly préferred embodiment of the method according to the inVention, the
compact polyurethane used is one which can be prepared by reacting polyisocyanates
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25 ° Together with said compounds, further compounds having at least two active hydrogen
' - atoms can be used. Owing to their high stability to hydrolysis, polyether alcohols are

preferred. These are prepared by conventional and known processes, generally by an
addition reaction of alkylene oxides with H-functional initiator substances. The con-
comitantly used polyether alcohols preferably have a functionality of at least 3 and a

30  hydroxyl number of at least 400 mg KOH/g, preferably at least 600 mg KOH/g, in par-
ticular in the range from 400 to 1000 mg KOH/g. They are prepared in a conventional
manner by reacting at least trifunctional initiator substances with alkylene oxides. Initia-
tor substances which can be used are preferably alcchols having at least three hy-
droxyl groups in the molecule, for example glycerol, trimethylolpropane, pentaerythritol,

35  sorbitol or sucrose. The preferably used alkylene oxide is propylene oxide.

Further conventional constituents, for example catalysts and conventional assistants

and additives, can be added to the reaction mixture for the preparation of the polyure-

thanes. In particular, drying agents, for example zeolites, should be added to the reac-
40  tion mixture in order to avoid the accumulation of water in the components and hence
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for pre ofwater The compact po!yurethanes used also exhibit completely compact curing

even in the case of thin layers.

25
By rendering the plastics hydrophobic the hydrolytic degradation thereof is effectively
suppressed. The apparatuses according to the invention can remain in place after the
“land recovery. They thereby make a contribution to the consolidation of the land area
recovered and thus serve for coastal protection.
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to time and atP'FEEEPE %0 the water .then flows back into the sea
t hrougBOt he nol ding. 3. The apparatus according to claim 1, wherein the
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7. The apparatus according to claim 1, wherein the water-permeable moldings are
25 arranged so as to be spatially separated and connected to one another by struc-
tural elements.

8. The apparatus according to claim 1, wherein the water-permeable moldings have
a perpendicular, wall-like profile. '
30
9. The apparatus according to claim 1, wherein the water-permeable moldings have
~an oblique profile ascending or descending at any desired angle.

10. The apparatus according to claim 1, wherein the water-permeable moldings have,
- 35 in the direction of the sea side, an oblique profile descending in the direction of
the sea side and, in the direction of the land side, a perpendicular profile.

11. The apparatus according to claim 1, wherein the water-permeabie moldings have,
_ in the direction of the land side, a profile descending in the direction of the land
40 side and, in the direction of the sea side, a perpendicular profile.

12. 'The apparatus according to claim 1, which runs substantially transversely to the
main direction of flow of the water.



present coRPISB8Ry underwater fromtine to tinme. 5. The apparatus according
to claim1, wherein the water-perneable | dings are present partly
underwat er. 20 6. The apparatus accordi to claim1, wherein the

wat er - per reabl e nol dings are arranged continuously. 7. The apparatus
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profile;ascending or descending at any desired angle. 10. The apparatus
according to claim1, wherein the water-perneable noldings have, 35 in the
direction of tHe paratiREcoRiNGIN Gl3je’, Frerein dhayasidingainaye pihiekNesgin Bet i on of
the sea side asnge ofifrdihe0dimte@mon of the | and side, a perpendicul ar
profile. 11. The apparatus according to claim1l, wherein the water-perneable
nol di ngs have, “in the direction of the land side, a profile descending in
the direction of the land 40 side and, in the direction of the sea side, a
per pendi cul ar profile. 12. The apparatus according to claim11, which runs
substantially transversely to the main direction of flow of the water. PF
57332 12 13. The apparatus according to claim1, wherein, in addition to
the apparatuses run- ning substantially transversely to the main direction
of flow of the water, appara- tuses running longitudinally relatively to the
mai n direction of - f|0m/Of the water are installed so that the bottomis
divided in a field-1ike manner. 5 14. The apparatus according to claiml1,
wherein the nol dings have a thickness in the range of from20 cmto 2 m




