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(57) Abstract: The invention relates to a device for water conduction 

FIG.1 3 7 4 in a ground surface, comprising a nonwoven layer that can be inserted 
into the ground (6), which has at least one conduit strand (4) provid
ed with passage openings (5) for water guidance. In order to create 
advantageous construction conditions, according to the invention, the 

IIII nonwoven layer forms a grid (1) made of intersecting arrays of grid 
\ strands, and comprises a nonwoven web (3) extending along the con

duit strand (4), and at least one array of the grid strands formed of 
nonwoven strips (2) adjoins the nonwoven web (3).  

(57) Zusammenfassung: Es wird eine Vorrichtung zur Wasserlei

2 tung in einer Bodenfiche mit einer in das Erdreich (6) eingebrachten U Vlieslage beschrieben, die wenigstens einen mit Durchtritts6ffnungen 
A A (5) versehenen Leitungsstrang (4) zur Wasserfiflirung aufweist. Um 

vorteilhafte Konstruktionsbedingungen zu schaffen, wird vorgeschla

2 gen, dass die Vlieslage ein Gitter (1) aus einander kreuzenden Scharen 
5 von Gitterstringen bildet und eine entlang des Leitungsstrangs (4) ver

i laufende Vliesbahn (3) umfasst und dass wenigstens eine aus Vliess
treifen (2) gebildete Schar der Gitterstringe an die Vliesbahn (3) an

o schliet.  
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Ground mats for water distribution 

Field of the invention 

The invention relates to a device for conducting water in a ground surface with a 

nonwoven layer introduced into the ground, which has at least one water

5 conducting conduit strand provided with passage openings.  

Description of the prior art 

In order to be able to irrigate a ground surface without having to apply water from 

above, it is known (WO 2016/046264 Al) that an irrigation mat running essentially 

parallel to the ground surface is provided in the soil, which mat is made up of two 

10 needle-punched nonwoven layers, between which irrigation pipes with passage 

openings for the water outlet are arranged, so that the water escaping from the 

irrigation pipes is distributed over the surface of such irrigation mats by capillary 

action. These irrigation mats act as a barrier, especially for worms, and also hinder 

the deep growth of plant roots. In this context, it should also be noted that the 

15 water collects on the underside of the irrigation mat due to gravity and is therefore 

only available to a limited extent for plants growing from above into the depths.  

Since such irrigation mats are preferably laid at the usual root depth of adult 

plants, young plants whose roots do not yet reach sufficiently deep into the soil 

during the growth phase may receive too little water despite the irrigation mat.  

20 To improve water distribution in a soil layer, it is also known (WO 2010/022421 Al) 

to insert nonwoven strips into the soil layer, which can absorb and distribute water 

due to their capillary effect. These nonwoven strips can form grids for easier 

insertion into a soil layer, which can easily be grown through due to the selected 

width of the grid openings. However, such nonwoven grids are not used to irrigate 

25 ground surfaces, but to distribute the water already absorbed by the soil over a 

corresponding ground surface, because the nonwoven strips can absorb water
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from the ground areas of high moisture and, due to the capillary effect, conduct it 

to areas with lower ground moisture.  

Summary of the invention 

The invention is therefore based on the object of providing a device which can be 

5 used in particular to irrigate an area of soil intended for planting in such a way that 

the plants can be sufficiently supplied with water without hindering plant growth. In 

addition, the prerequisites are to be created for using such a device to discharge 

excess water from a ground area.  

Based on a device of the type described initially, the invention solves the object in 

10 that the nonwoven layer forms a grid made of intersecting arrays of grid strands 

and comprises a nonwoven web extending along the conduit strand, and that at 

least one array of grid strands formed from nonwoven strips adjoins the nonwoven 

web.  

By providing a nonwoven web along the conduit strand, the water escaping from 

15 the conduit strand through the passage openings can be absorbed by the 

nonwoven web in the event of irrigation, which thus serves as a distributor for the 

water taken up to the nonwoven strips of the grid connected to the nonwoven web, 

so that corresponding quantities of water can be fed into the grid in a simple 

manner. The capillary effect distributes the water from the nonwoven web to the 

20 grid over the grid surface and releases it to the soil depending on the respective 

soil moisture.  

The grid consisting of at least one array of nonwoven strips offers the advantage 

of allowing plants to be able to grow through in comparison to an irrigation mat 

according to the state of the art and therefore permits laying independent of the 

25 root depth of adult plants at a soil depth corresponding to the root depth in the 

growing phase. The plants can therefore be sufficiently supplied with water and, if 

necessary, with nutrients dissolved in the water both during the growth phase and 

later. In addition, with a comparable nonwoven volume, the nonwoven strips of a
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grid are considerably thicker than the nonwoven layers of an irrigation mat and 

therefore provide a larger volume for water absorption and transfer than known 

irrigation mats even in the case of blockages of near-surface pores with fine 

particles of the soil. In addition, the grid of the nonwoven layer supports the 

5 cohesion of the soil and improves the anchoring of the roots in the soil.  

In the event of dewatering, the nonwoven web acts as a collector for the excess 

water conducted via the nonwoven strips of the grid to the nonwoven web, which 

can then flow from the nonwoven web out of the grid area through the passage 

openings of the conduit strand in the latter. To support the drainage effect, the 

10 nonwoven web connected to the conduit strand can extend in an area of greater 

laying depth determined by the grid laying, i.e. in a wave valley of the grid, just as 

the nonwoven web can be provided in the area of a wave crest of the grid in order 

to better feed water into the grid, in order to be able to additionally use gravity for 

the water conduit.  

15 In order to ensure that water can be transferred well from the conduit strand into 

the nonwoven web or from the nonwoven web into the conduit strand, the 

nonwoven web can encase the conduit strand. However, this is not mandatory.  

For the same purpose, the conduit strand can also be arranged between the 

nonwoven web and a covering web connected to the nonwoven web, which does 

20 not necessarily have to be designed as a nonwoven.  

The grid itself can be made up of cross-laid arrays of grid strings, of which at least 

one array consists of nonwoven strips which ensure the capillary water conduit. In 

order to create advantageous conditions with respect to grid production, the 

nonwoven layer may comprise an at least single-layer nonwoven, which is 

25 provided with parallel rows of separating cuts arranged one behind the other with 

mutual spacing and offset in rows with respect to one another, and is pulled apart 

transversely to the rows of separating cuts with respect to the grid. This grid can 

be connected to a continuous nonwoven web running along the conduit strand in 

order to ensure an advantageous water transfer between the nonwoven web and 

30 the nonwoven strips of the grid. Simpler construction conditions result, however, if
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the nonwoven itself forms the continuous nonwoven web and is pulled apart on 

both sides of this nonwoven web to form the grid with the aid of the separating cut 

rows parallel to the nonwoven web.  

The nonwoven for grid production may be composed of a nonwoven layer and at 

5 least one further layer bonded to the nonwoven layer in order to meet special 

requirements, wherein the second layer concerns a nonwoven layer, but can also 

be a film or fabric and the like. If each of these two layers of the nonwoven forms a 

web layer, the conduit strand can run advantageously between these web layers.  

The grid structure of at least two layers also allows the incorporation of additives 

10 and/or reinforcing inserts between the interconnected layers.  

Brief description of the invention 

The subject matter of the invention is shown by way of example in the drawings, 

wherein: 

Fig. 1 shows a device in accordance with the invention for the irrigation of a 

15 ground area in sections in the region of a conduit strand for water supply 

in a plan view, 

Fig. 2 shows this device in a section according to line II-II of Fig. 1, 

Fig. 3 shows an embodiment variant of a device according to the invention in a 

plan view, 

20 Fig. 4 shows a section according to the line IV-IV of Fig. 3, 

Fig. 5 shows a representation of a further embodiment of the device, 

Fig. 6 shows a section according to line VI-VI of Fig. 5, 

Fig. 7 shows a device according to the invention with a grid made of a two-layer 

nonwoven in a plan view, 

25 Fig. 8 shows the device according to Fig. 7 in a section according to line VIII-VIII 

of Fig. 7, 

Fig. 9 shows an additional embodiment of a device according to the invention in 

a plan view, 

Fig. 10 shows a section according to the line X-X of Fig. 9, 

30 Fig. 11 shows a device according to the invention for drainage in a front view, and
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Fig. 12 shows the device according to Fig. 11 in a section according to the line 

XII-XII of Fig. 11.  

Brief description of the preferred embodiments 

The device for irrigating a bottom surface according to Figs. 1 and 2 comprises a 

5 nonwoven layer in the form of a grid 1 of two intersecting arrays of nonwoven 

strips 2 and a continuous nonwoven web 3 along a conduit strand 4 fed with water 

exiting through passage openings 5 from the conduit strand 4 onto the nonwoven 

web 3. As can be seen in particular from Fig. 2, the grid 1 is embedded essentially 

parallel to the surface in the soil 6 to be irrigated and forms a wave only in the area 

10 of the conduit strand 4 laid on the surface of the soil 6 with the aid of fastening 

brackets 7, whose wave crest near the surface is formed by the nonwoven web 3.  

The water seeping through from conduit strand 4 to the nonwoven web 3 is 

absorbed by the nonwoven web 3 and, due to the capillary effect, is transferred by 

gravity to the nonwoven strips 2 of the grid 1 in order to be distributed through 

15 these nonwoven strips 2 over the ground surface to be irrigated.  

Grid 1 is made of a nonwoven fabric provided with parallel rows of separating cuts 

which are arranged spaced-apart in succession and mutually offset in rows, and is 

pulled apart transversely to the rows of separating cuts towards grid 1. The 

distance between the rows corresponds to the width of the nonwoven strips 2. The 

20 length of the grid openings in the direction of the conduit strand 4 is determined by 

the length of the separating cuts and transversely thereto by the stretching of the 

grid 1. According to Figs. 1 and 2, the nonwoven web 3 is part of the nonwoven 

grid, which has separating cut rows parallel to the web on both sides of the 

nonwoven web 3 and is stretched transversely to these rows of separating cuts to 

25 the grid 1.  

As illustrated in the embodiment according to Figs. 3 and 4, the conduit strand 4 

can be integrated into the nonwoven layer in that the conduit strand 4 extends 

between the nonwoven web 3 and a cover web 8 preferably consisting of a 

nonwoven and connected to the nonwoven web 3. The water escaping from the
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conduit strand 4 through the passage openings 5 thus reaches the nonwoven web 

3 partly directly and partly via the cover sheet 8, in order to be transferred from the 

nonwoven web 3 back into the grid 1, which in this case can essentially be laid 

parallel to the surface. The guidance of the conduit strand 4 between the 

5 nonwoven web 3 and the cover web 8 also protects the conduit strand 4 against 

blockage of the passage openings 5 by fine-grained earth material or by ingrowing 

roots. However, instead of using a cover sheet 8, the nonwoven sheet 3 could also 

completely surround the conduit strand 4 in a loop.  

According to the embodiment example according to Figs. 5 and 6, a nonwoven 

10 web 3 separate from the grid 1 is provided, which encloses the conduit strand 4 in 

a protective manner and is connected to the continuous grid 1, so that the water 

leaving the conduit strand 4 is transferred through the nonwoven web 3 to the grid 

1. In this case, the separating cut rows of the nonwoven intended for the 

production of the grid 1 from a nonwoven can also run transversely to the conduit 

15 strand 4, as can be seen in Fig. 5, because in this case the stretching of the grid 1 

transversely to the separating cut rows is not hindered by the subsequently 

applied nonwoven web 3. The course of the separating cut rows has a significant 

influence on the direction of the water distribution, which takes place in the 

direction of the arrays of the nonwoven strips 2 and is therefore preferably aligned 

20 transversely to the conduit strand 4 according to Figs. 5 and 6, but parallel to the 

conduit strand 4 according to Figs. 1 to 4.  

The device according to Figs. 7 and 8 differs essentially from the device according 

to Figs. 3 and 4 in that the nonwoven provided with parallel separating cut rows 

and stretched to the grid 1 is constructed from two layers 9, 10 needled together, 

25 which each form a web layer 11, 12. Between the two web layers 11 and 12 the 

conduit strand 4 can be taken up, as shown in Fig. 8. The two-layer nonwoven 

structure enables the storage of additives such as nutrients, soil improvement and 

fertilizing agents, microorganisms, trace elements, seeds, wood ash, mycorrhizae, 

moisture meters, superabsorbers and the like, as well as reinforcing inserts such 

30 as fibers, threads, wires, etc. Although in the embodiment example the two layers
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9, 10 consist of a nonwoven, only one of these layers 9, 10 needs to be formed as 

a nonwoven. For example, one of the layers 9, 10 can consist of a film to prevent 

water from escaping on the side of the film.  

It can be seen from the embodiment example given in Figs. 9 and 10 that grid 1 of 

5 the device according to the invention can be constructed differently. This grid 1 

can, for example, be composed of two arrays of nonwoven strips 2 crossing each 

other at right angles, which run parallel and perpendicular to the conduit strand 4 

and are connected to each other at the junctions, as shown by grid 1 on the right 

side of the conduit strand 4. However, according to the left side, it is also possible 

10 to form only one array of grid strands as nonwoven strip 2. The other grid strands 

13 may be made of a material meeting the requirements, e.g. woven fabric strips, 

tensile cords, wires, etc. The nonwoven web 3, which in such a case is usually not 

part of the grid 1, can enclose the conduit strand 4 according to the embodiment 

according to Figs. 4 and 5.  

15 Finally, Figs. 11 and 12 illustrate the use of a device for drainage in accordance 

with the invention. The grid 1 from the nonwoven strips 2 is laid along a supporting 

wall 14 for an embankment 15 as shown in the embodiment example and is closed 

at the bottom by the nonwoven strip 3, which surrounds the conduit strand 4 with 

the passage openings 5, so that the excess water taken up by the grid 1 and 

20 collected in the nonwoven strip 3 and to be discharged can flow off through the 

conduit strand 4.



8 

CLAIMS: 

1. A device for conducting water in a ground surface with a nonwoven layer which is 

introduced into the ground, the device comprising: 

at least one conduit strand for conducting water which is provided with one or more 

passage openings; 

a nonwoven layer forming a grid made of intersecting arrays of grid strands and 

comprising a nonwoven web extending along the at least one conduit strand; wherein the grid 

strands and the nonwoven web both comprise a capillary structure; and 

wherein at least one array of grid strands formed from nonwoven strips laterally adjoins a 

longitudinal edge of the nonwoven web.  

2. The device according to claim 1, wherein the nonwoven web surrounds the conduit 

strand.  

3. The device according to claim 1 or claim 2, wherein the conduit strand is arranged 

between the nonwoven web and a cover web connected to the nonwoven web.  

4. The device according to any one of claims I to 3, wherein the nonwoven layer comprises 

an at least single-layer nonwoven which is provided with parallel rows of separating cuts 

arranged at a mutual spacing, wherein the separating cuts are offset in rows relative to one 

another and is drawn apart transversely to the rows of separating cuts relative to the grid.  

5. The device according to claim 4, wherein the nonwoven pulled apart to form the grid is 

connected to the adjacent nonwoven web.
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6. The device according to claim 4 or claim 5, wherein the nonwoven layer forms the 

continuous nonwoven web and is drawn apart on both sides of this nonwoven web towards the 

grid by means of the separating cut rows parallel to the nonwoven web.  

7. The device according to any one of claims 4 to 6, wherein the nonwoven is composed of 

a nonwoven layer and at least one further layer connected to the nonwoven layer.  

8. The device according to claim 7, characterized in that the two layers of the nonwoven 

form web layers which receive the conduit strand between them.  

9. The device according to claim 7 or claim 8, wherein the two layers of the nonwoven 

receive additives and/or reinforcing inserts between them.
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