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ABSTRACT

'

A catchment net for rockfall catchment systems or the like has a net (12
33) and support elements (16, 17, 18, 19) retaining this. The net (12’
33) is retained on the outside on at least two mutually-opposing sides,
by least one peripheral cable (14, 15, 41, 42) in each case, and/or by e;
tensioning cable (22). Additional connection elements (25, 46), which
connect the net (12, 33) to the support elements at its outside. make it
possible for the energy incurred in the event of a rock (23, 31) or the like
falling into the net to be absorbed to the maximum. The connection

falements can, however, also be secured additionally or only in the
Interior of the net.

(Fig. 1)
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Catchment Net for Rockfall Catchment Systems or the Like

The invention relates to a catchment net for rockfall*catchment systems
or the like, with a net consisting of mutually-engaging rings or the like,
and carrying means supporting said net, whereby the net is retained in
position on the outside on at least two mutually-opposing sides by at
least one peripheral cable and/or one tensioning cable in each case.

In a catchment net of the generic type according to Specification EP-A-0
679 437, in the first instance individual rings are manufactured, which
consist of a wire with several windings. These rongs are then

encompassed by further rings, until what may be referred to as a ring-net
1Is formed.

Such a net has proved its great value in practice. In the event of a fall of

rock or scree into the net, it is possible, with the specified dimensions of

the net for a limited amount of energy to be absorbed without the net

tearing and without the stonefall which is to be stopped falling through
the net.

The problem of the present invention is to develop further a catchment
net of the generic type described in the preamble, based on the existing
catchment net referred to, in such a way that higher energy values can
be absorbed by it with relatively low expenditure of effort on design and
construction. It is further intended for existing catchment net structures
to be subsequently equipped with this invention, in order to allow them
liIkewise to absorb higher energy values. It is further intended that, in the
event of failure (tearing) of the peripheral cables or tensioning cables as
a result of overloading, the system as a whole should still fulfil its
protective task.
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This problem is resolved according to the invention in that additional
connection elements are provided for, which connect the net on its
outside and/or on its interior to the carrying means, such that the energy
Incurred when a rock or the like fall into the net will be absorbed.

With an embodiment of the catchment net according to the invention, it
has transpired that with these additional connection elements a higher
value of the energy incurred by the impact of stonefall can be absorbed,
up to more than 30 %, without the net tearing. * These connection
elements are easy to manufacture and can, with little expenditure or
effort, be secured to the carrying means on the one hand and to or in the
net on the other.

These connection elements have proved to be highly advantageous as a
means of braking, which have the effect of imposing a defined stretching
of the connection element at a corresponding tensile loading.

Embodiment examples of the invention and further advantages thereof
are described in greater detail hereinafter on the basis of the drawings.
These show:

Fig. 1 A frontal view of a catchment net designed according to the
Invention, in a horizontal arrangement as a gallery;

Fig. 2A part view of a catchment net designed according to the
invention, in a vertical arrangement;

Fig. 3 A part view of a variant of a catchment net, and:

Fig. 4 A partial front view of the catchment net according to Fig. 1, in
which additional connection elements are provided.

Fig. 1 shows a catchment net 10, which is constructed as what may be
referred to as a gallery, and is accordingly arranged in horizontal fashion.
The catchment net 10 features a net 12, which is composed of mutually-
engaging rings 12'. The net 12 is in this situation retained on its outer
longitudinal sides by a peripheral cable 14, 15 in each case, and by
support elements 16, 17 on the outer narrower sides. The support
elements 16, 17 are anchored to the overhangs, rock walls 11, etc.,



CA 02360744 2001-10-31

-3

which extend approximately vertically upwards in the usual manner, in a
position arranged obliquely to the outside. Two further support elements
18, 19 are anchored in the rock between the outer support elements 18,
19, at the same intervals from one another, said additional support
elements being arranged parallel to the outer elements. and retaining the
net at its front end as well as at its foot end. The support elements 16 to
19 are additionally retained by retention cables 21, which are anchored
on the one hand to the front end of the support and, on the other, to the
rock face. They each extend obliquely to the rear, whereby two retention
cables 21 run rearwards from one support element. to the left and to the
right respectively, such that these support elements are secured to the
rock face 11 in the optimum manner from the point of view of statics. In
addition, lateral tensioning cables 22 are also provided for at the outer
support elements 16,17.

Catchment nets 10 of this type are, as a rule positioned above railway
lines, roadways, etc., with the function of catching rocks 23, scree, wood

such as tree trunks, tree limbs, earth material, and/or the like, such that
these do not fall onto the rail or road trace below.

According to the invention, additional connection elements 25 are
provided for, which connect the bet 12 at the outside and/or in its interior
with the carrying means, so that, in the event of a rock 23 or the like
falling into the net 12, the energies incurred will be absorbed. In the

The connection elements 25 could, however, also be secured to the
retention cables 21, to separate anchors, or the like.

A connection element 25 with identical dimensions is provided for each
support element 16 to 19, in each case at the outside end and at the foot
end. Allocated to the support elements 16, 17 located on the outside is
In each case a connection element 25, in both directions at the head and
foot end. As a result, in each section of the net 12, there are four such
connection elements provided in each case between the support
elements. The carrying means may of course be fitted with more than
four connection elements, or eight respectively.
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From this it can be guaranteed that at different parts of the net 12, a
capacity for additional energy absorption is created, and the catchment
net I1s accordingly overall in a position to catch rocks with significantly
higher weight and/or higher energy values than was possible with the
conventional nets.

The connection element 25 in each case is Integrated to advantage with
at least one means of braking 27, 27'. which. in the event of 3 rock or the
like falling into the net, the tensile and other energies incurred will be
absorbed in proportion by the net. Such means of braking are explained
In Specification US-A-5,207,302. These means are formed to advantage
from a ring, which consists, for example, of a bent metal tube (metal
rod), which is connected at one end to a cable. retained by a support
element, and at the other end to a cable secured to the net. The

braking means 29.

In the state as shown, the connection elements 25, and with them the
braking means 27', into which the rock 23 has fallen, are extended in the
centre section of the net 12, i.e. their rings have become correspondingly

smaller. With a correspondingly higher loading, these rings tear free,
forming a predetermined break section.

A further advantage according to the invention derives from the fact that
these connection elements 25 can be replaced by new ones with no
difficulty in the event of damage being incurred, if they tear, or at least if
the rings are stretched. In effect, a predetermined break point or
predetermined damage point at a defined energy level is formed in this
catchment net, which can easily be replaced. This is effected by said
reference break or damage points being released from the carrying

means and from the net, and by the appropriate securing of new
connection elements.

To great advantage, the net 12 is located in a displaceable manner on
the peripheral cables 14, 15 by means of sliding elements 24, whereby
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each sliding element 24 is looped around a peripheral-side ring 12' and
around the peripheral cable 14 15.

Because of this arrangement, a further substantial advantage is obtain
within the framework of the invention. in that, when the rock falls into the
net, the ring bundles are pushed in rows 12", as occurs with a curtain.
transverse to the peripheral cables against the site of the impact, which
results in increased strength of the net in the Impact area.

Because of the connection elements 25, the situatioh is attained in that
the rows of rings are held back against the point of impact. At the
moment at which the falling rock impacts into the net and draws it
downwards, as can be seen from Fig. 1, the connection elements 25 are
drawn together until, in a first stage, the braking rings 27' are stretched
as shown and, in a second stage, the connection elements tear. This
allows for a definable proportion to be absorbed of the total absorption
energy required.

Fig. 2 shows an approximately vertically arranged catchment net 30 In a
partial view, which, by contrast with that according to Fig. 1, is arranged
on an oblique incline, and the material falling down the incline, such as
rocks 31, are caught. The catchment net 30 is secured to approximately
vertical support elements 34, 38, provided as carrying means, which are
held by retaining cables 36. A net 33 consists in turn of rings 33' slid
onto one another, which in each case are formed from several windings
of a wire. The net 33 is retained top and bottom by peripheral cables 41,
42, running approximately horizontal, whereby slide elements 44
provided at the rings 33' in turn provide for the possibility of the
displacement of the net 33 along these peripheral cables 41, 42 in the
same manner as with a curtain.

According to the invention, connection elements 45 are provided for,
which on the one hand connect the net 33 at its outside at its top 45' and
at its bottom respectively, and, on the other, connect it in its interior 45"
with the support elements 34, 38. whereby in each case two are secured
to this support element at the upper end and two at the lower end. The
two connection elements extended in the interior 45" of the net feature
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45 in the section of the net into which the rock 31 has Impinged are
extended in turn. Accordingly, the rings of the braking means 47 are in
each case reduced from a diameter of for example, 25 centimetres in
the unladen state, to a small diameter of only a few centimetres.

In Fig. 2 it can be very clearly seen that. due to the impact of the rock
Into the net, the ring bundles of the net have been displaced transverse
to the peripheral cables 41, 42 in rows, in the manner of a curtain. The
individual rings on the outside of the net are for this purpose in turn
retained at the individual peripheral cable 41, 42 in a displaceable
manner by means of slide elements. The connection elements 45 have,

In the sense of the invention, counteracted this displacement of the ring
bundles with a defined resistance.

Fig. 3 shows a section of a catchment net system 50, which features

outside of the net 50, while the connection elements 56, 57 are secured
inside the net. In relation to the plane of the figure, the two latter
connection elements 56, 57 are arranged in front of the peripheral cable
09, carrying the net, while this peripheral cable is in turn arranged behind
the support element 51 on the valley side. The braking means 55
functioning in the manner of a shock absorber, have in each case, at the
adjacent ends, a circumferential clamping ring 55'. The connection
elements 52, 53, 54, 56, 57 starting from the support element 51 are in
each case provided with a different length, and accordingly secured to
the net 58, on the one hand to its outside and, on the other, to its inside,
at different places and at defined Intervals, so that these connection
elements will, in the event of a rock fall. absorb energy in sequence or all
together, until they tear.

In the event of a rock impact, the net is first stretched perpendicular to
its longitudinal extension, and in the process the individual rows of rings
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running transverse to the longitudinal extension are drawn one after
another in the direction against the impact point. As soon as the row
which engages on the outside with a connection element 54 is drawn in,
the mutually-opposed connection elements on both sides exert 3
retention effect on the rows of rings, until their brake rings are stretched
and tear as a result, so that the next connection elements 53 come into
play, since the rows of rings are drawn further.

F1g. 4 shows additional connection elements 25 in another variant of the
catchment net 10, which are secured at one end to the outer or inner end
respectively of the support elements 18, 19, and at the other end 25" are
secured not to the outside but inside the net. From the support elements
18, 19, two connection elements go in both directions respectively, inside
and outside. This results in an increased catchment strength of the net
In comparison with the embodiment according to Fig. 1: i.e. even heavier
objects can be reliably caught by the net.

The invention is adequately represented with the embodiments described
heretofore. It may of course be represented likewise in other
embodiments.

For example, the connection elements could, depending on the
application, be provided with different materials and dimensions, as well
as with different lengths according to Fig. 3, with the result that different
absorption capacities, tear resistance values or braking effects can be
achieved. In principle, it would also be possible for several connection
elements to be installed, in parallel and/or in series with one another.

The catchment net according to Fig. 1 may of course also be arranged
on an oblique slope, as a gallery. The number. and the length and
breadth respectively, of the fields formed by the spaced support
elements may be adapted at will depending on the local circumstances.

The peripheral cables could also be established by means of a double

cable guide, whereby for preference the appropriate brake rings are
arranged at the support elements.

dndps e b b
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manner to that described heretofore or designed as inherently-known
friction elements.

In principle, the connection elements could be secured only in the interior
of the net and not at the outside, this not being represented in any
greater detail. The connection elements could also be arranged at the

carrying means not only on the end side, but also at any desired location,
such as in the centre of the support element. \

with such a length that they sag to a certain degree, and are not already
at full stretch. If only one rock falls into the net, this arrangement makes
it possible for the net, as shown, to be displaced in the manner of a

curtain, before these connection elements are extended, and the net can
only be displaced to a restricted degree.
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CLAIMS

1. A catchment net for rockfall catchment systems, said catchment net comprising:

a net comprising a plurality of mutually-engaging rings:;

carrying means supporting said net;

at least one of at least one peripheral cable and at least one tensioning cable
retaining said net in position on each of at least two mutually-opposing sides of said net;
and

a plurality of connection elements connecting at least one of an outer periphery
of said net and an inner portion of said net to said carrying means;

wherein said plurality of connection elements are adapted to absorb energy

Incurred on said net.

2. The catchment net according to claim 1, further comprising at least one breaking

means integrated with each of said plurality of connection elements, wherein said

breaking means are operable to absorb energy incurred on said net.

3. The catchment net according to claim 2, wherein said braking means each
comprise a ring and a clamping ring encompassing adjacent end areas of said ring, a
first end of said ring being connected to a first portion of a respective one of said
plurality of connection elements retained by said carrying means and a second end of
sald ring being connected to a second portion of said respective one of said plurality of

connection elements engaged with said net.

4. The catchment net according to claim 1, wherein said at least one of said at least

one peripheral cable and said at least one tensioning cable is said at least one
peripheral cable retaining said net in a position on each of said at least two
mutually-opposing sides of said net, and said at least one peripheral cable on each of
said at least two mutually-opposing sides of said net passes through a number of said
plurality of mutually-engaging rings located at said at least two mutually-opposing sides

of said net such that said net is displacable along said at least one peripheral cable on

each of said at least two mutually-opposing sides of said net.
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5. The catchment net according to claim 1, wherein at least two of said plurality of
connection elements are connected to each of said carrying means, said at least two
connection elements having different lengths and being connected to said net at

different points at defined intervals from each other.

6. The catchment net according to claim 1, wherein said net and said plurality of

connection elements absorb amounts of energy that are matched to one another.

7. The catchment net according to claim 1, wherein each of said carrying means
has an outer end and a foot end, and at least one of said plurality of connection
elements is respectively connected to each of said outer ends and said foot ends of

said carrying means.

8. The catchment net according to claim 1, wherein a first end of each of said
plurality of connection elements is connected to one of said at least one of said at least
one peripheral cable and said at least one tensioning cable retaihing said net in position
on each of said at least two mutually-opposing sides of said net and a second end of
each of said plurality of connection elements is connected to at least one of said

plurality of mutually-engaging rings at said inner portion of said net.

9. The catchment net according to claim 1, wherein each of said plurality of
connection elements engages with at least two of said carrying means located at
opposite sides of said outer periphery of said net and engages with at least an
additional two of said carrying means located at said inner portion of said net.

10. The catchment net according to claim 1, wherein said plurality of connection

elements are connected to said net in pairs.

11. The catchment net according to claim 3, wherein said rings each comprise a

metal tube.
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12. The catchment net according to claim 10, wherein said pairs of said plurality of

connection elements are symmetrical with a center of said net.

13.  Acatchment net for rockfall catchment systems, said catchment net comprising:

a net comprising a plurality of mutually-engaging rings;

a plurality of support elements supporting said net; at least one of at least one
peripheral cable and at least one tensioning cable retaining said net in position on each
of at least two mutually-opposing sides of said net; and

a plurality of connection elements connecting at least one of an outer periphery
of said net and an inner portion of said net to said carrying means;

- wherein said plurality of connection elements are adapted to absorb energy

incurred on said net.

14. The catchment net according to claim 13, further comprising at least one
breaking device integrated with each of said plurality of connection elements, wherein

said breaking devices are operable to absorb energy incurred on said net.

15. The catchment net according to claim 14, wherein said braking devices each
comprise a ring and a clamping ring encompassing adjacent end areas of said ring, a
first end of said ring being connected to a first portion of a respective one of said
plurality of connection elements retained by said support elements and a second end
of said ring being connected to a second portion of said respective one of said plurality

of connection elements engaged with said net.

16. The catchment net according to claim 13, wherein said at least one of said at
least one peripheral cable and said at least one tensioning cable is said at least one
peripheral cable retaining said net in a position on each of said at least two
mutually-opposing sides of said net, and said at least one peripheral cable on each of
said at least two mutually-opposing sides of said net passes through a number of said
plurality of mutually-engaging rings located at said at least two mutually-opposing sides
of said net such that said net is displacable along said at least one peripheral cable on

each of said at least two mutually-opposing sides of said net.
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17.  The catchment net according to claim 13, wherein at least two of said plurality
of connection elements are connected to each of said support elements, said at least
two connection elements having different lengths and being connected to said net at

different points at defined intervals from each other.

18.  The catchment net according to claim 13, wherein each of said support elements
has an outer end and a foot end, and at least one of said plurality of connection

elements is respectively connected to each of said outer ends and said foot ends of

said support elements.

19. The catchment net according to claim 13, wherein a first end of each of said
plurality of connection elements is connected to one of said at least one of said at least
one peripheral cable and said at least one tensioning cable retaining said net in posttion
on each of said at least two mutually-opposing sides of said net and a second end of
each of said plurality of connection elements is connected to at least one of said
plurality of mutually-engaging rings at said inner portion of said net.

20. The catchment net according to claim 13, wherein each of said plurality of
connection elements engages with at least two of said support elements located at
opposite sides of said outer periphery of said net and engages with at least an
additional two of said support elements located at said inner portion of said net.
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