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(57) Abrégé/Abstract:

A ground and rock anchor (3) comprises a longitudinally stable, flexible tensile member (1), an anchorage part (2), in which the
tensile member (1) may be fixed by the one end region (4), and an anchor head device, in which the tensile member (1) is held by
the other end region (6). Said anchorage part (2) is designed to be introduced into a drilled hole in the ground or rock and
anchored therein. The longitudinally stable, flexible tensile member (1) is provided at least at the one end region (4) fixed in the
anchorage part (2) with at least one first loop (5). The anchorage part (2) is a substantially prismatic or cylindrical longitudinal body
(8), which is formed of a hardenable composition, by which the at least one first loop (5) of the longitudinally stable, flexible tensile
member (1) is surrounded. This configuration allows the forces to be optimally transferred.
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Abstract

A ground and rock anchor (3) comprises a longitudinally stable,
flexible tensile member (1), an anchorage part (2), in which the tensile member
(1) may be fixed by the one end region (4), and an anchor head device, in
which the tensile member (1) is held by the other end region (6). Said
anchorage part (2) is designed to be introduced into a drilled hole in the ground
or rock and anchored therein. The longitudinally stable, flexible tensite member
(1) is provided at least at the one end region (4) fixed in the anchorage part (2)
with at least one first loop (5). The anchorage part (2) is a substantially
prismatic or cylindrical longitudinal body (8), which is formed of a hardenable
composition, by which the at least one first loop (5) of the longitudinally stable,
flexible tensile member (1) is surrounded. This configuration allows the forces
to be optimally transferred.
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Ground and rock anchor

The present invention relates to a ground and rock anchor,
comprising a longitudinally stable, flexible tensile member, an anchorage part,
in which the tensile member is fixed by the one end region, and an anchor head
device, in which the tensile member is held by the other end region, which
anchorage part is designed to be introduced into a drilled hole in the ground or
rock and anchored therein.

Such ground and rock anchors serve in particular to stabilise slopes
and rock faces, by introducing the forces to be absorbed by the anchorage part
in the surface region of the ground and rock masses to be stabilised into
deeper-lying stable soil layers. To transfer these forces from the anchorage part
into the deeper-lying soil layers, a tensile member is used which is
conventionally formed from a bar or wire strands, which are anchored in the
deeper soil layers. To this end, these bars or wire strands are fixed by way of a
mortar composition injected into the corresponding drilled hole. The anchor
head device allows the tensile member to be tensioned, while an anchorage
plate, on which a supporting section is supported, allows the surface soil or the
rock masses to be appropriately stabilised.

Such ground and rock anchors are intended for permanent use,
which means that the corresponding components of the ground and rock
anchors must in particular be protected against corrosion. To this end, the most
varied methods are known; for example the tensile member may be inserted
into a plastics sheath, or the tensile members may also be accommodated in
plastics pipes, which are filled with grease, for example.

Production of such corrosion-protected ground and rock anchors is
relatively complex; in particular it is also necessary for such ground and rock
anchors to be tested in the installed state, to establish whether corrosion has
set in, which can have a very negative effect on the strength of such ground
and rock anchors. Such monitoring processes are performed for example in
known manner by resistance measurements, which is likewise complex.



The problem underlying the present invention is that of providing a ground and rock
anchor which is simple to produce, and with which in particular anchorage in the drilled hole and

also at the anchorage part may take place optimally.

According to the invention, this problem is solved in that the longitudinally stable,
flexible tensile member comprises at least one first loop at least at the one end region which is
fixed in the anchorage part, and that the anchorage part is a substantially prismatic or cylindrical
longitudinal body, which is formed of a hardenable composition, by which the at least one first

loop of the longitudinally stable, flexible tensile member is surrounded.
Also disclosed is a ground and rock anchor, comprising:

- a longitudinally stable, flexible tensile member having one end region and
another end region;

- an anchorage part, the tensile member being fixed to the anchorage part by said
one end region, and

- an anchor head device, the tensile member being held in the anchor head
device by said another end region, wherein the anchorage part is designed to be

introduced into a drilled hole in the ground or rock and anchored therein,
wherein:

- the longitudinally stable, flexible tensile member comprises at least one first loop
at least at said one end region, and

- the anchorage part is a substantially prismatic or cylindrical longitudinal body
formed of a hardenable composition, the at least one first loop being surrounded by the

hardenable composition.

The anchorage part with the at least one first loop of the longitudinally stable, flexible
tensile member fixed therein is prefabricated, and it is therefore ensured that fixing of this loop in
the anchorage part is optimal. This longitudinal body formed from a hardenable composition and
having the fixed tensile member is inserted into the drilled hole and, by injecting a further
hardenable composition into the drilled hole, the longitudinal body is anchored and held

optimally at the bottom of the drilled hole.

Date Regue/Date Received 2020-05-05
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The longitudinally stable, flexible tensile member is advantageously made from a
fibre reinforced plastics material, preferably carbon fibre reinforced plastics material, whereby
corrosion can be ruled out. Such a tensile member additionally has the advantage of being
pliable; the flexible tensile member may for example be rolled up for transport of the ground and
rock anchor, which saves space with regard to the lengthwise extent of such rock anchors.
Through the possibility of rolling up or bending over the longitudinally stable, flexible tensile
member the space requirement means that only a minimal amount of space is required in front

of the drilled hole on insertion of the ground and rock anchor.

Advantageously, the longitudinally stable, flexible tensile member consists of a
plurality of layers, wherein in the one end region, which is fixed in the anchorage part, each layer
or a bundle of layers in each case forms a separate first loop, which separate first loops each

have different lengths. This

Date Regue/Date Received 2020-05-05
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results in progressive fixing of this tensile member in the anchorage part,
whereby anchorage and force absorption is improved significantly.

A further advantageous configuration of the invention consists in the
fact that the hardenable composition from which the anchorage part is made is
a mortar-type composition. This mortar-type composition can be cast into a
mould in which the one end region of the flexible tensile member has been
inserted, whereby a fixed bond is ensured between the mortar-type composition
after hardening thereof and the first loops of the flexible tensile member.

Advantageously the surface of the anchorage part is provided with
structures which may be provided in the mould in which the anchorage part is
produced and in which the first loops are cast, whereby an optimal bond arises
between the surface of the anchorage part and the hardenable composition
injected into the drilled hole.

Advantageously, the structures consist of ribs projecting above the
surface of the anchorage part, which ribs are oriented substantially transversely
to the direction of pull of the force acting on the tensile member and on the
anchorage part, which results in optimal fixing.

A further advantageous configuration of the invention consists in the
fact that the anchorage part is surrounded by tension rings at least over sub-
regions of its length. These tension rings prevent the longitudinal body
hardened from a mortar-type composition from breaking away in these regions.

Advantageously a tension ring is arranged in the entry region of the
tensile member into the anchorage part, since force absorption is very great in
this region.

Advantageously these tension rings are each arranged in the region
of the ends of the first loops of the tensile member in the anchorage part, since
in these regions the risk of breaking away is at its greatest.
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A further advantageous configuration of the invention consists in
forming the other end region of the tensile member as a second loop. The
tensile member may thus be produced as an endless loop, which has a positive
effect on the strength thereof.

Advantageously, a bolt is provided which is arranged in the anchor
head device transversely to the direction of pull and over which the second loop
of the tensile member can be simply laid, the tensile member being held
optimally in the anchor head device.

The bolt is mounted in a tensioning device, which is arranged in the
anchor head device, whereby the tensile member may be simply tensioned to a
greater or lesser extent by displacing the bolt.

One embodiment of the invention is explained in greater detail below
by way of example with reference to the appended drawings, in which:

Figure 1 is a three-dimensional representation of a tensile member
of a ground and rock anchor, inserted into the anchorage part;

Figure 2 is a three-dimensional representation of the tensile member
with a plurality of first loops and the second loop;

Figure 3 is a sectional representation through the anchorage part
with inserted tensite member and tension rings along line Hi-lll of Figure 5;

Figure 4 is a sectional representation through the anchorage part
with inserted tensile member and tension rings along line IV-IV of Figure 5;

Figure 5 is a sectional representation through the anchorage part
with inserted tensile member along line V-V of Figure 4;

Figure 6 is a representation of a ground and rock anchor according
to the invention when inserted into the substratum,;
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Figure 7 is a sectional representation of the ground and rock anchor
according to the invention when inserted into the substratum;

Figure 8 is a sectional representation of an anchor head device in
the inserted state; and

Figure 9 shows the anchorage part with inserted tensile member
when inserted into the substratum.

Figure 1 shows a longitudinally stabie, flexible tensile member 1 with
the anchorage part 2 of a ground and rock anchor 3. The one end region 4 of
this tensile member 1 is fixed in the anchorage part 2. The anchorage part 2
consists of a hardenable composition, in particular a mortar-type composition,
the bond between anchorage part 2 and tensile member 1 being achieved in
that the one end region 4 of the tensile member 1 is inserted into a mould or
formwork, which mould or formwork is filled by the hardenable composition.
After hardening of this composition, the mould or shell can be removed, and an
anchorage part 2 is obtained in which the one end region 4 of the tensile
member is fixed and held optimally. This anchorage part 2 is formed in the
present exemplary embodiment by a longitudinal body 8, which is cylindrical in
shape. It goes without saying that it would also be feasible for this longitudinal
body 8 to have a prismatic or other suitable shape. In this case, the one end
region 4 of the tensile member 1 takes the form of a first loop 5; as will be
further described below, the tensile member 1 may comprise a plurality of first
loops 5.

The other end region 6 of the tensile member 1 takes the form of a
second loop 7, which can be fastened in an anchor head device (not shown),
as will be further described below.

Figure 2 shows the longitudinally stable, flexible tensile member 1.
This tensile member 1 is formed of a fibre reinforced plastics material,
preferably of a carbon fibre reinforced plastics material, wherein however glass
fibre reinforced plastics materials or other suitable reinforced plastics are
feasible. To produce this tensile member 1, a plurality of layers of carbon
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reinforced plastics material can be used, wherein each of these layers or a
bundle of layers forms an endless loop. The innermost layer or bundle of layers
forms the first loop 5’, the second or middle layer or bundle of layers forms the
first loop 5", the outermost layer or bundle of layers forms the first loop 5™, and
these three first loops 5°, 5" and 5" have different lengths. In the region of the
second loop 7 all of these layers are superposed, so forming a single second
loop 7. In the middle region of the tensile member 1 all the layers forming the
loops are arranged superposed; each of these layers forms a band and in the
middle region 9 the tensile member 1 thus consists of a plurality of superposed
bands. These bands may be laminated over the entire length, or they may also
be laminated only alternatingly in zones. It goes without saying that another
number of layers and loops may also be selected, depending on the mode of
application of the ground and rock anchor. The layers may also be arranged
superposed and/or next to one another, such that loops of different lengths
arranged next to one another are also feasible. Loops having large lengths may
additionally also be provided with constrictions.

Figures 3 and 4 show the longitudinal body 8 which forms the
anchorage part 2. Figure 4 in particular shows the first loops 5', 5" and 5", as
embedded in the hardened composition which forms the longitudinal body 8.
This arrangement of the first loops 5', 5" and 5" ensures optimal fixing in the
longitudinal body 8, which is formed of the mortar-type composition.
Conventionally a known, high strength mortar-type composition is used. This
mortar-type composition may also be admixed in known manner with fibrous
material for additional reinforcement thereof.

As is likewise apparent from Figures 3 and 4, the surface 10 of the
longitudinal body 8 forming the anchorage part 2 is provided with structures 11
projecting above the surface 10. In the exemplary embodiment illustrated here,
these structures 11 take the form of ribs 12, which are oriented substantially
transversely to the direction of pufl of the force acting on the tensile member 1
and may for example take the form of spirally extending ribs 12. These
structures 11 or ribs 12 are incorporated into the surface of the casting mould,
and on production of the longitudinal body 8 using the casting process these
are reproduced on the surface 10 of the longitudinal body.
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In the region of the ends of the first loops &', 5" and 5" and in the
entry region of the tensile member 1 into the anchorage part 2, the longitudinal
body 8 is surrounded in each case by a tension ring 13, as described further
below in detail. These tension rings 13 serve to reinforce the longitudinal body 8
in particular in the entry region of the tensile member 1 into the anchorage part
2 and in the region of the first loops 5, 5” and 5™. In these regions the risk of
the mortar-type composition breaking away when the ground and rock anchor is
loaded is minimised thereby.

Figure 5 shows a cross section through the longitudinal body 8
forming the anchorage part 2. In this longitudinal body 8 consisting of the
mortar composition a first loop 5’ or 5 or 5" is embedded. A tension ring 13 is
inserted in each case around the longitudinal body 8 in the region of the loop
ends, as has been described above. This tension ring 13, which may likewise
consist of a carbon fibre reinforced plastics material, surrounds the longitudinal
body 8 in the region of the first loops ', 5 and 5™, and in these regions break-
away of the mortar-type composition is prevented, which serves to reinforce the
anchorage part 2. Figure 5 also shows the ribs 12, which project above the
surface 10 of the longitudinal body 8.

Figures 6 and 7 show the ground and rock anchor 3 according to the
invention inserted into the substratum 14 to be stabilised. To this end, the one
end region 4 with the anchorage part 2 of the tensile member 1 is introduced
into a drilled hole 15 in the substratum 14. Aids may be used in known manner
for insertion purposes, such as for example rods for pushing the longitudinal
body 8 into the drilled hole 15. After precise positioning of the anchorage part 2
in the drilled hole 15, a hardenable composition may be injected in known
manner into the cavity around the anchorage part 2 and the wall of the drilled
hole 15, and once this filler material has been hardened an optimal bond is
achieved between anchorage part 2 and substratum 14.

The other end region 6 of the ground and rock anchor 3, which takes
the form of a second loop 7, is fastened in an anchor head device 16, which, as
will be seen later on, takes the form of a tensioning device. Such an inserted
ground and rock anchor 3 may have lengths of up to 70 metres or more. With
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such lengths it may be convenient to subdivide the tensile member 1intoa
plurality of parts and to join them using coupling means, which simplifies
handling. The longitudinal body 8 may easily have a length of 6 metres,
whereby optimal anchoring in the drilled hole 15 of the substratum 14 to be
stabilised may be achieved.

Figure 8 shows the anchor head device 16, with which the other end
region 6 of the tensile member 1 of the ground and rock anchor 3is held. The
anchor head device 16 consists of a supporting stirrup 17, which is provided
with two longitudinal siots 18. A bolt 19 is inserted into these longitudinal slots
18. The second loop 7 of the tensile member 1 is laid over this bolt 19. The bolt
19 can be tensioned together with the second loop 7 of the tensile member 1 in
the direction of the longitudinal slots 18. To this end clamping screws 20 are
provided, which are screwed into the bolt 19, and are supported on the
supporting stirrup 17. This allows the tensile member 1 to be simply tensioned
to the desired tensioning force. The supporting stirrup 17 is supported on a
correspondingly shaped supporting section 21 which absorbs inclinations; said
supporting plate is placed on a further plate 22, which may consist for example
of concrete, and by means of which the substratum is stabilised in the surface
region. The anchor head device 16 is protected against corrosion in a known
but not illustrated manner.

Figure 9 again shows the one end region 4 with the longitudinal body
8 of the ground and rock anchor 3 and the anchorage part 2 anchored in the
substratum. The tensile member 1 guided through the drilled hole 15 may be
left free, but it is also feasible to fill the drilled hole up to the top with an
appropriate hardenable composition.

Such a ground and rock anchor is simple to produce, the introduction
of force via the anchorage part into the substratum to be stabilised is optimal,
the tensile member is not subject to any corrosion, and it thus possible to
dispense with corresponding checks. Such ground and rock anchors may be
inserted simply into the substratum, and they may also be simply transported,
since the tensile member is flexible and may be rolled up, which also saves a
great deal of space. In addition, the tensile member is also distinguished by
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very minimal weight. The tensile member can be appropriately dimensioned, in
that the band may be made wider and/or thicker depending on what forces

need to be absorbed.
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Claims
1. A ground and rock anchor, comprising:

- a longitudinally stable, flexible tensile member having one end region and

another end region;

- an anchorage part, the tensile member being fixed to the anchorage part

by said one end region, and

- an anchor head device, the tensile member being held in the anchor head
device by said another end region, wherein the anchorage part is designed to be

introduced into a drilled hole in the ground or rock and anchored therein,
wherein:

- the longitudinally stable, flexible tensile member comprises at least one

first loop at least at said one end region, and

- the anchorage part is a substantially prismatic or cylindrical longitudinal
body formed of a hardenable composition, the at least one first loop being

surrounded by the hardenable composition.

2. The ground and rock anchor according to claim 1, wherein the longitudinally

stable, flexible tensile member is made from a fibre reinforced plastics material.

3. The ground and rock anchor according to claim 1 or claim 2, wherein the
longitudinally stable, flexible tensile member consists of a plurality of layers, wherein in
said one end region, each layer or a bundle of layers forms separate first loops, the

separate first loops each have different lengths.

4. The ground and rock anchor according to any one of claims 1 to 3, wherein the

hardenable composition is a mortar-type composition.

5. The ground and rock anchor according to any one of claims 1 to 4, wherein a

surface of the anchorage part is provided with structures.

6. The ground and rock anchor according to claim 5, wherein the structures consist
of ribs projecting above the surface of the anchorage part, the ribs being oriented
substantially transversely to a direction of pull of a force acting on the tensile member and

on the anchorage part.

Date Regue/Date Received 2020-05-05
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7. The ground and rock anchor according to any one of claims 1 to 6, wherein the
anchorage part is surrounded by tension rings at least over sub-regions of a length of the

anchorage part.

8. The ground and rock anchor according to claim 7, wherein in an entry region of

the tensile member a tension ring is arranged into the anchorage part.

9. The ground and rock anchor according to claim 7 or claim 8, wherein the tension
rings are each arranged in region of ends of the first loops of the tensile member in the

anchorage part.

10. The ground and rock anchor according to claim 1, wherein said other end

region of the tensile member takes the form of a second loop.

11. The ground and rock anchor according to claim 10, wherein a bolt arranged

transversely to a direction of pull is provided in the anchor head device.

12. The ground and rock anchor according to claim 11, wherein the second loop is

laid over the bolt.

13. The ground and rock anchor according to claim 11 or claim 12, wherein the

bolt is mounted in a tensioning device, which is arranged in the anchor head device.

Date Regue/Date Received 2020-05-05
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