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SYSTEM FOR JOINING OR REINFORCING COMPONENTS

FIELD OF THE INVENTION

The present invention relates to the joining and reinforcing of components. In particular it

relates to the joining and reinforcing of components made of concrete.

BACKGROUND AND RELATED PRIOR ART

It is known in the prior art to join components made of concrete with one another. It is known
for example to provide an existing concrete structure with supplementary concrete components.
One example for this is a bridge, to which bridge caps are to be attached. DE 10 2000 90074421
shows a bridge with bridge caps. On their top side and in part also laterally, the bridge caps are
anchored by means of screws, which are inserted into previously introduced apertures. The

screws can be embodied so as to be self-cutting.

It is furthermore known in the prior art to reinforce concrete components. Due to the fact that
concrete has a high compressive strength, but only a low tensile strength, it is common to
reinforce concrete components, for example by means of reinforcing steel rods, which are

suitable for the absorption of tensile forces.

EP1 072 802 A1 discloses an anchor bolt having additional threading and drilling functions and
a tool for exclusive use of the bolt, the anchor bolt comprising an anchor rod and an anchor
sleeve having a slot formed at the tip thereof, the anchor rod being pulled upward to expand the
tip portion of the anchor sleeve to secure it to a structure such as concrete, threads being formed
on the outer peripheral surface of the anchor sleeve, and an engagement portion engaging with
an installation tool being formed at the base end portions of both the anchor rod and the anchor
sleeve. Both the anchor rod and the anchor sleeve are rotated by the installation tool so that
threads formed on the outer peripheral surface of the anchor sleeve are screwed into the inner
peripheral surface of a prepared hole in the structural body, while internal threads are formed
on the inner peripheral surface of the prepared hole in the structural body. A drilling blade is
attached to the tip of the anchor bolt to form a self-drilling anchor bolt. The installation tool is
capable of screwing in the anchor bolt and tightening a fastening nut using only this one tool,

and also uses it to extract the anchor bolt.

DE 20 2007 007 550 U1 discloses a fastening system for connecting two profiled bars, each of

the profiled bars having on at least one outer side an undercut longitudinal groove running
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parallel to the bar axis, at least the first profiled bar being made of metal and being fastened to
the second profiled bar via a screw connection comprising a connecting screw which has a screw
head, has an axial length L1 without a screw head, is guided through a longitudinal bore of the
clear inner diameter D2 of a substantially cylindrical first abutment piece of axial length L2 <
L1, which is fastened with an external thread in the longitudinal groove of the first profile bar,
and is screwed to a screw nut arranged in the longitudinal groove of the second profile bar in
such a way that the connecting screw abuts with its screw head against the end of the first
abutment piece facing away from the screw nut. The first abutment piece has an internal thread
selected to match the external thread of the connecting screw and having an axial length 12 < L2
and a clear internal diameter d2 < D2, and the connecting screw has, between its screw head
and its external thread, a thread-free shank section having an axial length 11 > l2 and a

maximum external diameter d1 < d2.

FR 2 520 455 A1 discloses an assembly device for joining two elements made of composite
materials, which makes it possible to obtain assemblies of structures made of composite
materials that remain watertight and that can remain unsubmerged at sea at great depths
without water penetrating the composite material. The assembly device comprises a cylindrical
sleeve with external threads, screwed and glued into a threaded hole in one of the two elements
and comprising a blind internal thread into which a nut is screwed or a screw passing through

the second element.

WO 2014/044677 A1 describes a threaded sleeve for producing a provisional connection, with
an external thread designed as a self-tapping, in particular exclusively material-forming or chip-
removing and self-tapping thread, a through-opening with an internal thread for receiving a
connecting screw having a screw thread, and with drive means which extend to both axial ends
of the threaded sleeve facing away from each other. It is provided that a thread pitch of the
external thread and a thread pitch of the internal thread are different from each other.

DE 10 2013 109 428 A1 describes an anchoring system with an internally threaded anchor and a
bolt or shaft screwed thereto for holding an add-on part in a hole predrilled in a wall made of
concrete or masonry. The bolt or shank has a helical spring which is wound to match the

internal thread of the internally threaded anchor and is screwed into this internal thread.

SUMMARY OF THE INVENTION

The object underlying the present invention is to provide an improved system for joining

components or for reinforcing a component.
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This problem is solved by means of a system according to claim 1 or 2 as well as by a method
according to claim 8, 10, 12 or 14. Advantageous further developments are specified in the

dependent claims.

The system according to the invention comprises a first and a second threaded sleeve, which

each comprise the following:

- an external thread, with the aid of which the threaded sleeve can be screwed into the
respective component and which is suitable for the formation of a composite with the

respective component, and

- a power drive, by means of which a torque for screwing the threaded sleeve into the

respective component can be transmitted to the threaded sleeve.

The system further comprises an elongate clamping element, which is suitable for being guided
through the second threaded sleeve and for being inserted into or guided through the first
threaded sleeve and which is suitable for axially clamping the first and the second threaded
sleeve in such a manner that the first and the second threaded sleeve generate opposed bond
stresses in the respective component. The system further comprises a furrow tip adapted to
furrow a thread in the associated component, wherein the furrow tip is adapted to furrow a
thread in concrete or masonry, and wherein the furrow tip comprises a power drive for
transmitting a torque to the furrow tip for screwing the furrow tip into the respective
component. In this case, the furrow tip is designed as a separate component that is not part of a

threaded sleeve.

In a simplified embodiment of the system, the second threaded sleeve can also be omitted. In
the case of this simplified embodiment, the elongate clamping element is suitable for being
guided through a borehole in the component to be reinforced, or in the second component of the
two components to be joined, respectively, and for being secured to the first threaded sleeve. In
this simplified embodiment, the first threaded sleeve is clamped with the component to be
reinforced, or with the second component of two components to be clamped, respectively, for
example in that a head on the trailing end of the elongate clamping element, or a nut provided
on a thread on the trailing end of the elongate clamping element, is screwed against the
component to be reinforced, or the second component of two components to be joined. In this
case, the above-cited bond stress only appears in the region of the first threaded sleeve. Unless
they relate to the second threaded sleeve, all further advantageous embodiments described

below also relate to this simplified alternative, without reference being separately made to this



10

15

20

25

30

35

DK/EP 3559484 T3

4

below. This simplified alternative can in particular also comprise a grooving tip according to one
of the below-described embodiments and an elastic element, in particular a tension spring or a

compression spring.

It is important to note that the information that the clamping element is suitable for being
guided through the first and possibly second threaded sleeve does not mean that the first and (if
available) the second threaded sleeve have first to be introduced into the borehole and that the
clamping element is subsequently guided through the threaded sleeve(s). Rather, it is possible in
certain embodiments first to introduce the elongate clamping element into the borehole, and
then to attach or “thread” the threaded sleeve(s) to the clamping element, and screw them into
the borehole so as to slide across the clamping element, wherein the clamping element, even
though it is itself stationary, is likewise guided past the first and possibly the second threaded

sleeve.

When using the system according to the invention, a threaded sleeve can in each case be
arranged in a borehole on each side of a parting line. In the case of the joining of components,
the “parting line” identifies in the usual way the boundary between the components, which abut
against one another. In the case of a reinforcement, the “parting line” can be envisaged as a
hypothetical crack, the appearance of which is to be prevented by the reinforcement. The two
threaded sleeves are axially clamped, typically under tension by means of the clamping element,
so that the threaded sleeves generate an opposed bond stress in the respective component via
their respective external threads. This bond stress can be generated across the entire length, but
at least across a significant portion of the length of the respective threaded sleeve. In the case of
joining, the load is thus introduced into the respective component across a comparatively large
section, and a uniform load distribution on both sides of the parting line can be achieved,

whereby the stability of the connection is increased.

In the case of reinforcement, the bond stress creates an inherent stress distribution inside the
component, which is to counteract forces that may occur in response to a load on the
component. If the component is concrete, the system can, for example, prevent the formation of
a crack as a result of a tensile load in that the component is prestressed with the aid of the
system in terms of compression, which counteracts the tensile load. The difference from a
conventional reinforcement is that a conventional reinforcement, regardless of whether it is
implemented in terms of a reinforcing steel or a concrete screw, only develops its effect when a
crack occurs. Even though a conventional reinforcement can prevent a widening of such a crack,
it can absorb significant forces only when there are perceivable movements in the component,

i.e. when the component starts to crack. With the system of the invention, in contrast, the bond
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stress is already generated by means of the prestressed system itself, in the completely intact
component, so that the thread pitches of the external threads of the sleeves already absorb
forces, before a crack even starts to form. In this way a significantly more effective

reinforcement than is known in the prior art can be achieved.

The system comprises a grooving tip, which is suitable for grooving a thread into the
corresponding component, wherein the grooving tip comprises a power drive, by means of
which a torque for screwing the grooving tip into the respective component can be transmitted
to the grooving tip. In the present disclosure, a part comprising an external thread or at least a
frontal or leading external threaded section, which is suitable specifically for cutting a thread in
the component, is understood to be the “grooving tip”. This threaded section can for example be
especially hardened and additionally or alternatively can have teeth or the like, which facilitate
the cutting of the thread. The grooving tip can be embodied as a separate part, but it can also be
embodied as a frontal section of the first threaded sleeve. In the case of the above simplified
embodiments, the furrow tip is formed as a separate component that is not part of a threaded
sleeve. The second threaded sleeve, in turn, does not then require a corresponding grooving tip,
because it can simply be screwed into the thread, which is grooved by means of the separate

grooving tip, or by means of the grooving tip as part of the first threaded sleeve.

The component to be reinforced or the components to be joined preferably consists or consist of
concrete or masonry. In the present disclosure, the term “concrete” is to be understood in a
broad manner, and in particular is considered to be a generic term for the cement-bound
composite materials: reinforced concrete, prestressed concrete, fibrous concrete, etc., but also
for composite materials that are not cement-bonded, such as wet-mix aggregate, aerated

concrete or resin concrete, without being limited to these.

In an advantageous embodiment, the elongate clamping element is formed by a screw or a
threaded rod, which has at least one external thread, in particular a metric external thread,
wherein at least one of the threaded sleeves or the grooving tip has an internal thread, into
which the screw can be screwed. By screwing the thread of the screw/threaded rod into the
internal thread of the respective threaded sleeve or grooving tip, respectively, the position of the
threaded sleeve is thus changed directly, or by pushing through the grooving tip with respect to
the screw/threaded rod. When the screw or threaded rod is then secured to the other sleeve in
any way, the two sleeves can be axially clamped in this way by rotating the screw or threaded

rod.
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In the context of the simplified embodiment, which does not comprise a second threaded
sleeve, the screw or threaded rod can be secured to the second component in the case of joining,
for example, in that a screw head is screwed against the second component on the side of the
second component facing away from the parting line, or in that a nut is screwed against the
second component on the side facing away from the parting line. In the case of reinforcement
with the aid of the simplified embodiment, which does not comprise a second threaded sleeve,
the screw or threaded rod can be secured on the exterior of the component to be reinforced, for
example in that a screw head is screwed from the exterior against the component, or in that a
nut is screwed from the exterior against the component to be reinforced. It is important to note
that the information that the nut or the screw head, respectively, “is screwed against the
component” does not necessarily take into consideration that the head or the nut abuts directly
against the second component. Further components, in particular a compression spring, can

instead be arranged between the screw head or nut, and the component.

The at least one external thread is preferably embodied at least in the region of the leading end
of the screw or threaded rod, and the grooving tip or the first threaded sleeve has the cited
internal thread. The internal thread is preferably at least partially embodied in a leading section
of the first threaded sleeve.

In an advantageous embodiment, the elongate clamping element is formed by a screw
comprising a head, which is suitable for engaging directly with a trailing end of the second
threaded sleeve or via an element located in-between, in order to clamp the second threaded
sleeve in the direction of the first threaded sleeve as a result of the at least one external thread of
the screw being screwed into the at least one internal thread of the first threaded sleeve. In
terms of the above description, the screw is thus “secured” to the second threaded sleeve by way
of this screw head. In a related advantageous embodiment, the elongate clamping element is
formed by a threaded rod and the system furthermore comprises a nut, which, on a trailing end
of the threaded rod, can be screwed onto the latter, in order to engage directly with a trailing
end of the second threaded sleeve or by way of an element located in-between, and clamp the
second threaded sleeve in the direction of the first threaded sleeve. It is emphasized, however,
that the invention is not limited to these embodiments, but rather that a plurality of other

alternatives is possible for securing the screw or threaded rod to one of the threaded sleeves.

In an alternative embodiment, the first threaded sleeve has, for example, a first internal thread,
and the second threaded sleeve has a second internal thread, wherein the screw or threaded rod
has a first and a second external thread, which are suitably dimensioned in order to be screwed

into the first or second internal thread, respectively. The inner diameter of the second internal
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thread is larger than the inner diameter of the first internal thread, and the pitch of the first
internal thread differs from the pitch of the second internal thread, and in particular is larger
than the pitch of the second internal thread. In this embodiment, the first external thread of the
screw can be guided past the second internal thread in the second threaded sleeve and can be
screwed into the first internal thread in the first threaded sleeve. The second external thread of
the screw is, or thereby becomes, engaged with the second internal thread in the second
threaded sleeve. When the pitch of the first internal thread is larger than the pitch of the second
internal thread, the two threaded sleeves are moved towards one another when the screw is
screwed in, and are thus axially clamped. In a deviation from this embodiment, the first thread

can also be embodied in the grooving tip instead of in the first threaded sleeve.

In an advantageous development, the system further comprises an elastic element, in particular
a tension spring or a compression spring, which can be preloaded by actuating the clamping
element, and which is in operative connection with the first threaded sleeve, the second
threaded sleeve, and the clamping element in such a manner that the preloading of the elastic
element contributes to, or effects, the axial clamping of the two threaded sleeves. In the case of
the simplified embodiment without a second threaded sleeve, the elastic element effects an axial
clamping of the first threaded sleeve against the second component of two components to be
reinforced, or with the component to be reinforced, respectively. With the aid of such an elastic
element, the level of the clamping of the sleeves against one another, and, as a result of this, the
bond stress in the respective component, can be set comparatively precisely and can in
particular be maintained, even if the component, the external thread of the threaded sleeves, the
clamping element and/or the composite should yield slightly after assembly. It is to be expected,
for example, that, in the case of simple clamping without an elastic element, the stress in the
composite will decrease as a result of the ductility of the thread material, because a slight
yielding of the external thread of the threaded sleeves can lead to a significant decrease of the
bond stress. This is not the case, however, when the preloading is generated by an elastic
element, because the preloading by the elastic element virtually does not change when the

thread pitches yield slightly.

The elastic element is preferably formed in terms of a compression spring, which can suitably be
arranged between the head of the screw or the nut, and the trailing end of the second threaded
sleeve or, in the case of the simplified embodiment without a second threaded sleeve, can be
arranged between the head of the screw or the nut, and the side, which faces away from the
parting line, of the second component of two components to be joined, or between the head of
the screw, or the nut, and the outer side of the component to be reinforced. This alternative

enables a simple assembly and a simple structural design.
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In an advantageous embodiment, the power drive of one or both threaded sleeves is formed by
an inner profile or a slot. The power drive of the grooving tip is preferably formed by an inner

profile.

In an advantageous embodiment, the inner profile has a smaller diameter than the internal
thread, and the inner profile is arranged closer to the leading end of the grooving tip than the
internal thread. This means that a corresponding drive tool will have a smaller outer diameter
than the diameter of the internal thread, and can thus be guided past the internal thread all the
way to the inner profile without any problems. In an alternative embodiment, the inner profile
has a larger diameter than the internal thread, and the inner profile is arranged farther away
from the leading end of the grooving tip than the internal thread. In this case, the drive tool will
also have a larger diameter than the diameter of the internal thread, so that it cannot be guided
past the said internal thread. Due to the fact, however, that the inner profile is arranged farther
away from the leading end of the grooving tip in this embodiment, the drive tool does not need
to be guided past the internal thread in this configuration, in order to be engaged with the inner

profile.

In a further advantageous embodiment, at least some sections of the inner profile and the
internal thread are embodied in the same axial section of the grooving tip. In this case, the
internal thread and the inner profile overlap, as will be described in more detail below with the

aid of an exemplary embodiment.

In an advantageous embodiment, the inner profile extends over the entire length of the
respective threaded sleeve or of the grooving tip. This embodiment has special advantages with
regard to manufacture, because it enables the sleeve comprising the inner profile to be made
from a tube with an inner contour by means of drawing, wherein the inner contour corresponds

to the inner profile of the drive.

In an advantageous embodiment, the inner profile is embodied as a hexagonal socket or a

hexalobular socket.

The inner profile preferably has a plurality of wedge-shaped recesses, which are embodied as

keyways or as spherical elements, for purposes of accommodating a tool.

In an advantageous embodiment, the first and/or the second threaded sleeve consists of a drawn

tube comprising an inner profile, on or in which, respectively, the external thread and/or an
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internal thread is embodied by means of forming or machining, in particular by means of hob
peeling. This embodiment enables comparatively cost-efficient production and also provides

high stability due to the massive design.

In an alternative embodiment, the first and/or the second threaded sleeve is wound. A wound

sleeve can likewise be produced comparatively cost-efficiently.

In a further aspect, the invention relates to a method for reinforcing a component by using a
system according to one of the above-described embodiments. The method comprises the

following steps:

drilling a borehole into the component to be reinforced,

screwing the first threaded sleeve into the borehole, so that the said first threaded sleeve

assumes a first position in the component,

screwing the second threaded sleeve into the borehole, so that the said second threaded sleeve

assumes a second position in the component,

inserting the elongate clamping element through the second threaded sleeve and into or through
the first threaded sleeve, and axial clamping of the first and of the second threaded sleeve in
such a manner that the first and the second threaded sleeve generate opposed bond stresses in

the respective component.

In this method, the elongate clamping element can be guided through the second threaded
sleeve and into or through the first threaded sleeve, after the first and the second threaded
sleeve have been screwed into the borehole, and are secured with a leading end to the first
threaded sleeve. Alternatively, however, it is also possible that the elongate clamping element is
first inserted into the borehole, and the elongate clamping element is guided through the first
and the second threaded sleeve, in that the first and the second threaded sleeve are threaded
onto the elongate clamping element and are screwed into the borehole, wherein a leading end of
the elongate clamping element is secured to the first threaded sleeve, in that the first threaded
sleeve abuts against a stop element on the leading end of the elongate clamping element, in

particular a screw head or a nut.

When the method is executed with the simplified system, which only comprises one threaded

sleeve, this first threaded sleeve is screwed into the borehole, so that the said first threaded
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sleeve assumes a first position in the component, the elongate clamping element is guided into
the borehole before or after the first threaded sleeve is screwed in, a leading end of the elongate
clamping element is secured to the first threaded sleeve, and the first threaded sleeve axially
clamps with the component in such a manner that the second threaded sleeve is loaded in the

direction of the entrance to the borehole.

The method is preferably executed in a concrete component, in particular a concrete ceiling. The
reinforcing method is particularly preferably executed in the vicinity of load-bearing columns,
walls, beams and supports of the concrete ceiling. In the prior art a serious problem is the
strength of concrete ceilings in the vicinity of load-bearing structures, such as columns, walls,
beams and supports. The inventors have determined that the system according to the invention
is ideal for reinforcing purposes, in order to avoid cracks in concrete ceilings in the vicinity of
such load-bearing structures, and in order to increase the load-bearing capacity of the
component to be reinforced. It is of crucial importance that the system of the invention provides
for a prestressed reinforcement, which is already in operation before any cracks appear in the

concrete.

In the appended claims, the method of reinforcing using the simplified system is specifically
claimed in the context of reinforcing a concrete ceiling, wherein the reinforcing is performed in

the vicinity of load-bearing columns, walls, beams or supports of the concrete ceiling.

In an advantageous embodiment, the level of the bond stress is set to a predetermined value, in
particular by using a predetermined screw-in torque of a screw, which forms the elongate
clamping element, or by controlled preloading of the cited elastic element. Suitable preloads as
well as the suitable placement of the reinforcement can be determined by means of static

analyses or calculations using the finite elements method.

In an advantageous further development of the method, the level of the bond stress is controlled
after the introduction of the reinforcement and is readjusted, if applicable, in particular at
regular maintenance intervals. It is an essential advantage of the system according to the
invention that the bond stress in the respective components can be readjusted by actuating the
clamping element, in order to counteract changes in the component or in the parts of the

system, e.g. due to the ductility of the material.

When the method is executed with a simplified system, which only comprises one threaded
sleeve, the elongate clamping element can also have, on its leading end, a stop element, in

particular a screw head or a nut, which is screwed on, and the elongate clamping element can
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first be inserted into the borehole, the first threaded sleeve can be threaded onto the elongate
clamping element and can be screwed into the borehole, and the leading end of the elongate
clamping element can be secured to the first threaded sleeve, in that the first threaded sleeve

abuts against the stop element on the leading end of the elongate clamping element.

A further aspect of the invention relates to a method for joining a first and a second component
from concrete using a system according to one of the above-described embodiments, comprising
the following steps: drilling a borehole into the first and the second component, screwing the
first threaded sleeve into the borehole, so that the said first threaded sleeve assumes a first
position in the component, screwing the second threaded sleeve into the borehole, so that the
said second threaded sleeve assumes a position in the second component, which is spaced apart
from the first position, inserting the elongate clamping element through the second threaded
sleeve and into or through the first threaded sleeve, and axial clamping of the first and of the
second threaded sleeve in such a manner that the first and the second threaded sleeve generate

opposed bond stresses in the respective component.

In this method, the elongate clamping element can, as in the case of the reinforcement, be
guided through the second threaded sleeve and into or through the first threaded sleeve, after
the first and the second threaded sleeve have been screwed into the borehole, and are secured
with a leading end to the first threaded sleeve. Alternatively, however, it is also possible here
that the elongate clamping element is first inserted into the borehole, and the elongate clamping
element is guided through the first and the second threaded sleeve, in that the first and the
second threaded sleeve are threaded onto the elongate clamping element and are screwed into
the borehole, wherein a leading end of the elongate clamping element is secured to the first
threaded sleeve, in that the first threaded sleeve abuts against a stop element on the leading end

of the elongate clamping element, in particular a screw head or a nut.

Alternatively, the method for joining a first and a second component from concrete can also be
executed using an above-described simplified system, which only comprises one (first) threaded
sleeve. Such a method comprises the following steps: drilling a borehole into the first and the
second component, furrowing a thread in the borehole by means of a furrow tip comprising a
power drive to which torque is transmitted when the furrow tip is screwed in, screwing the first
threaded sleeve into the borehole, so that the said first threaded sleeve assumes a position in the
first component, inserting the elongate clamping element into the borehole before or after the
first threaded sleeve is screwed in, securing a leading end of the elongate clamping element to
the first threaded sleeve, and axial clamping of the first threaded sleeve with the second

component.
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A preferred embodiment relates to a method for joining a first and a second component,
wherein at least the first component is made of concrete, and wherein the connection between
the first and the second component during intended use experiences a transverse load Q as well
as a tensile load N, whereby Q/N > -0.25, preferably Q/N > 0.5, and particularly preferably Q/N
> 1. If, for example, the components are components of a structure, the loads during “intended
use” are those loads, which actually appear, or which can appear, in practice on the connection
in the finished structure, and which are taken into account when planning the structure. In this
case, a borehole is introduced into the first and the second component at an angle a of between
20° and 80°, preferably between 30° and 75°, to the parting line between the first and the

second component.

In conventional methods for joining components, secondarily introduced connecting elements,
thus in particular clamping elements in terms of the present invention, are always arranged
normal to the component surface or parting line, respectively. This manifests itself in particular
by means of the International regulations for anchoring systems in concrete, which currently
apply for structural engineering, all of which are to be anchored normal to the concrete surface
according to the regulations. If mounted parts (corresponding to a “second component” in terms
of the present invention) are attached to concrete, tensile as well as transverse loads have to be
safely transmitted, wherein the transverse load can lead to a high bending load in the clamping
element. As the distance of the load introduction into the clamping element in the mounted part
(second component) to the parting line between the first and the second component increases,
the bending load increases while the same load acts on the second component. Typical clamping
elements in terms of the present invention, i.e. in particular screws or threaded rods, are rod-
shaped, flexible connecting means and are thus only able to transmit transverse loads to a
limited extent. To effectively utilize the clamping element in a join connection of components, it
should thus be subjected to tension, if possible. This is the reason why the method according to
the invention provides that, in the event that, in addition to a tensile load N normal to the
parting line, a significant transverse load Q also appears, which is at least 25 %, preferably at
least 50 % and particularly preferably 100 % of the tensile load N, the borehole is not embodied
normal to the parting line, but at an angle a, which is inclined with respect to the borehole.
These angles of inclination a always lie between 20° and 80°, in preferred embodiments

between 30° and 75°.

The particular angle of inclination a is chosen in such a manner that the percentage of the

tensile load in the clamping element, which is introduced at an inclined angle, is larger than if
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the same clamping element with the same load of the connection were to be introduced normal

to the parting line.

In an advantageous further development, the step of clamping comprises the loading of a
compression spring, which is arranged between the second component and the head or the nut
on the trailing end of the elongate clamping element, or the loading of a tensile spring belonging
to the clamping element. The terms “leading end” and “trailing end” refer to the orientation

when the clamping element is inserted into the borehole.
In an advantageous development, the method is executed using a system according to one of the
above-described embodiments. Such a system can also comprise the above-cited simplified

system, which does not comprise a second threaded sleeve.

BRIEF DESCRIPTION OF THE FIGURES

Fig. 1 shows a view of two components, which are connected with a system according to an

embodiment of the invention.

Fig. 1a shows the same view as in Fig. 1in cross section.

Fig. 2 shows a similar view to Fig. 1, in which, in a deviation from Fig. 1, a compression

spring and a threaded rod are used.

Fig. 3 shows a longitudinal sectional view, a plan view, and a perspective view of a grooving
tip.
Fig. 4 shows a longitudinal sectional view, a plan view, and a perspective view of a grooving

tip in an alternative embodiment.

Fig. 5 shows a longitudinal sectional view, a plan view, and a perspective view of a grooving

tip in yet another alternative embodiment.

Fig. 6 shows a side view, a plan view, and a longitudinal cross-sectional view of a massive

threaded sleeve.

Fig. 7 shows a side view, a plan view, and a longitudinal cross-sectional view of a wound

threaded sleeve.
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Fig. 8 shows a side view, a plan view, and a longitudinal view of a wound threaded sleeve

comprising contact surfaces, which are inclined towards the longitudinal axis.

Fig. 9 shows four perspective views of a threaded sleeve and of a tool for hobbing.

Fig. 10 shows a view of two components, which are connected with a system according to an
embodiment of the invention, wherein the borehole is arranged so as to be inclined at

an angle to a parting line between the components.

Fig. 11 shows components of an embodiment of a simplified system, which only comprises

one (first) threaded sleeve.

Fig. 12 shows components of an embodiment of a simplified system comprising only one
(first) threaded sleeve, in which the clamping element is formed by a screw,

comprising a screw head, which serves as a stop element for the first threaded sleeve.

Fig. 13 shows components of an embodiment of a simplified system comprising only one
(first) threaded sleeve, in which the clamping element is formed by a threaded rod, to
the leading end of which a nut is screwed, which serves as a stop element for the first

threaded sleeve.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Further advantages and features of the invention follow from the description below, in which
the invention is described on the basis of an exemplary embodiment with reference to the

enclosed drawings.

Fig. 1 shows a first component 10 and a second component 12 of concrete, which abut against
one another on a parting line 14. Fig. 1a shows the same view in cross-section. A borehole 16
extends through the two components 10 and 12, in which borehole a system 18 is arranged,
which is designated for connecting or joining, respectively, the two components 10, 12. The
system 18 comprises a first threaded sleeve 20 and a second threaded sleeve 22, as well as an
elongate clamping element 24, which is formed by a screw in the embodiment as shown. The
first threaded sleeve 20 is arranged in the first component 10, and the second threaded sleeve 22

in the second component 12.



10

15

20

25

30

35

DK/EP 3559484 T3

15

The system 18 further comprises a grooving tip 26, which is arranged in the region of the leading
end of the first threaded sleeve 20, and which is shown in more detail in Fig. 3. In the
embodiment as shown, the grooving tip 26 is a separate part, but in other embodiments it can
also be embodied as part of the first threaded sleeve 20. The grooving tip 26 has a metric
internal thread 28 and an inner profile 30, which forms a power drive, by means of which a
torque for screwing the grooving tip 26 into the first component 10 can be transmitted to the
grooving tip 26. The first and the second threaded sleeve 20, 22 also have a power drive, which
is formed by slots 29 in the trailing end of the respective threaded sleeve 20, 22. Both threaded

sleeves 20, 22 further have an external thread 31.

On its leading end, the screw 24 has a metric external thread 32 and, on its trailing end, a screw

head 34, in which a power drive 36 is embodied.

The function of the system 18 will be described next: to connect the components 10 and 12 to
one another, the borehole 16 is first embodied. Thee grooving tip 26 is then screwed into the
borehole 16, namely through the second component 12, into the first component 10. A drive tool
(not shown) is used for this purpose, which is engaged with the inner profile 30 in the grooving
tip 26. The grooving tip 26 is suitable for grooving a thread into the components 10, 12. Next,
the first threaded sleeve 20 is screwed into the borehole 16, until it abuts against the trailing end
of the grooving tip 26 in the first component 10. Finally, the second threaded sleeve 22 is
screwed into the borehole, but remains in the second component 12. Due to the fact that a
thread is already grooved into the borehole 16 by means of the grooving tip 26, the threaded

sleeves 20, 22 can be screwed in comparatively easily.

After the two threaded sleeves 20, 22 have assumed their positions in the first or second
component 10, 12, respectively, as shown in Figures 1 and 1a, the screw 24 is guided through the
second threaded sleeve 22 and the first threaded sleeve 20 into the grooving tip 26 and is
screwed with its metric external thread 32 into the metric internal thread on the leading end of
the grooving tip 26, until the head 34 of the screw 24 abuts against the trailing end of the second
threaded sleeve 22, as is shown in Figures 1 and 1a. By means of further screwing in the screw
24, the first and the second threaded sleeve 20, 22 are axially clamped, wherein the threaded
sleeves 20, 22 generate a corresponding opposed bond stress in conjunction with the
components 10, 12 via their external threads 31. It is important to note that a simplified system
can also be used, which does not include the second threaded sleeve 22. In this case, the head 34
of the screw 24 would be embodied so as to be wider than the borehole 16, and it would be
supported on the side of the second component 12 facing away from the parting line 14. The

components 10 and 12 can thus also be clamped with one another. The advantage of this
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embodiment is that the additional second sleeve 22 can be omitted. Instead of using the bond
stress in the second sleeve 22, the force, with which the first and the second component 10, 12

are clamped, is applied only via the head 34 of the screw 14 in this case.

This bond stress can be generated across the entire length, at least across a significant portion of
the length of the respective threaded sleeve 20, 22. The applied preload is thus introduced into
the respective component 10, 12 across a comparatively large section. In addition, a uniform
load distribution on both sides of the parting line 14 can be attained, whereby the load-bearing
capacity of the structure is increased. The respective length of the threaded sleeves 20, 22 is
ideally to be chosen in such a manner that the shape changes, which occur under load, are
approximately identical on both sides of the parting line. The load introduction surfaces in the
two components 10, 12, which are to be connected, are preferably almost identical, whereby a
comparable shape change on both sides of the parting line 14 is attained under load, which is
advantageous for the calculated anticipation of the relative component movements. This mode
of action is generally independent of the alignment inside the components to be joined, at least
insofar as it is a homogenous material. The material wood forms an exception to this, which, due
to the direction of its fibers, exhibits an anisotropic behavior. The system 18 and its use are not
limited to applications in which the borehole 16 runs normal to the parting line 14 between the
components 10, 12, as shown in Figures 1, 1a, and 2. Instead, applications, in which the system
18 is inserted at an angle to the parting line 14, are also provided, as will be described in more

detail below with reference to Fig. 11.

Although it is the joining of two components 10 and 12 that is shown in Fig. 1 and 1a, it can also
be understood on the basis of the figures, how the system 18 can be used to reinforce a
component. Suppose that instead of a parting line, reference numeral 14 marks a position, at
which a crack, which is to be prevented by means of the reinforcement, could be formed in the
component under tensile loading of the component. In other words, the position of the system
18 is chosen in such a manner in the case of reinforcement that it is arranged transversely to
anticipated cracks. Due to the bond stress, the system 18 generates an inherent stress
distribution inside the component, which counteracts tensile forces, which could lead to a crack
14. In concrete terms, the formation of a crack 14 as a result of a tensile load is counteracted in
that the component is compressed with the aid of the system 18 in the region around the
anticipated crack 14, and an external tensile load, which could possibly cause the crack 14, is
thus counteracted. A significant difference as compared to a conventional “loose” reinforcement
lies in the fact that a conventional reinforcement only takes effect when a crack forms, because
the reinforcement can only then exert significant forces on the component. With the system 18

of the invention, in contrast, the bond stress is already generated by the preloaded system 18
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even in the completely intact component, so that the thread pitches of the external thread 31 of
the sleeves 20, 22 already absorb forces, before a crack 14 even starts to form. A simplified
system with only one (first) threaded sleeve can also be used for the purpose of reinforcement.
This sole threaded sleeve can then also be embodied to be longer than is shown in Fig. 1, and can

in particular extend across the anticipated crack 14.

Fig. 2 shows a similar view to that in Fig. 1, but in which a threaded rod 23, onto which a nut 25
is screwed in order to clamp the first and the second threaded sleeve 20, 22 against one another,
is used instead of a screw 24. In this embodiment, a compression spring 27 is arranged between
the nut 25 and the trailing end of the second threaded sleeve 22, which compression spring is
preloaded with a predetermined force by screwing the nut 25 onto the threaded rod 23. It is
thereby ensured that the stress is maintained even if the external thread 31 of the grooving tip
26 or of the first and of the second threaded sleeve 20, 22, respectively, yields slightly under

load, for example as a result of the ductility of the material.

Fig. 3 shows a longitudinal cross-sectional view, a plan view, a side view, and a perspective view
of the grooving tip 26. As can be seen, the height of the thread pitch of the external thread 31
within the last approximately one and a half turns decreases to zero in the direction of the
leading end, in order to facilitate the screw-in. The thread 31 is especially hardened in this
region. Even though this is not shown in the illustration, the thread can have teeth in the region
of the grooving tip 26, which teeth increase the cutting effect and further facilitate the screw-in
and grooving. At its front end, the core of the grooving tip 26 is furthermore embodied so as to
be slightly conical. As can in particular be discerned from the longitudinal cross-sectional view,
the metric internal thread 28 in the case of the grooving tip 26 of Fig. 3 is located on the leading
end of the grooving tip 26. On the side facing away from the leading end, the inner profile 30
adjoins, which, in the embodiment shown, has a star shape, comprising a plurality of wedge-
shaped recesses 38, which face radially outwards and with which an appropriate tool (not
shown) can engage in order to exert a torque on the grooving tip 26 and thus on the threaded
sleeve 20 as a whole. It is important to note that the diameter of the inner profile 30 is large
enough for the screw 24 to be capable of being guided past the inner profile 30 unhindered, in
order then to be screwed into the metric internal thread 28 of the grooving tip 26 with its metric

external thread 32.

Fig. 4 shows an alternative embodiment, in which the arrangement of the metric internal thread
28 and of the inner profile 30 are exchanged, i.e. the inner profile 30 is located on the leading
end of the grooving tip 28, and the internal thread 28 adjoins it on the side facing away from the

leading end, in this embodiment. In this embodiment, the inner diameter of the metric internal
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thread 28 is larger than the inner diameter of the inner profile 30, so that a drive tool (not
shown) can be guided past the internal thread 28 unhindered, in order to exert a torque by way
of the inner profile 30. Which one of the two embodiments is chosen depends on practical
considerations and on the application. With otherwise identical dimensions, the embodiment of
Fig. 3 allows for the use of a drive tool comprising a larger diameter, so that higher torques can
be exerted. With otherwise identical dimensions, the embodiment of Fig. 4 allows for an

increased wall thickness of the grooving tip 26, which promises a higher stability.

Finally, Fig. 5 shows an embodiment, in which the inner profile 30 and the metric internal
thread 28 are embodied in the same axial section inside the grooving tip 26. The inner profile 30
and the internal thread 28 thus overlap here. This embodiment can be significant in particular
with regard to manufacture, namely when the grooving tip 26 or the threaded sleeve 20, 22 is to
be made of a drawn tube comprising an inner profile 30, which then necessarily extends across
the entire length of the grooving tip 26 or of the threaded sleeve 20, 22, respectively. With
suitable dimensioning, as is shown in Fig. 5, the internal thread 28 can additionally be cut into

the inner profile 30, into which the screw 24 can be screwed with its metric external thread 32.

Fig. 6 shows an embodiment of a “massive” threaded sleeve 20, i.e. a threaded sleeve 20, which
is made from continuous tubing. This embodiment is characterized by particularly good
stability. The threaded sleeve 20 is preferably made of a drawn tube comprising an inner
contour, which corresponds to the inner profile 30 (not shown in Fig. 6). The external thread 31
can then be produced by forming, in particular by “grooving”. Alternatively, however, it is also
possible to embody the external thread 31 by means of machining, in particular by means of hob
peeling. If the internal thread 28 is embodied in the threaded sleeve 20 (not shown in Fig. 6),

the said internal thread can also be produced by forming or by machining processes.

Fig. 9 shows four perspective views for illustration of a hob peeling process. A threaded sleeve
20 is shown therein, which is rotated about its longitudinal axis 40, wherein the direction of the
rotation is shown by the arrow 42. A tool 44, which rotates (see arrow 48) about a tool axis 46
(see Fig. 9c) and which is furthermore moved in the direction of the arrow 50 parallel to the
sleeve axis 40, is also shown in Fig. 9. Reference numeral 52 identifies the region, in which the

material is not yet peeled by the tool 44.

The external thread 30 of the sleeve 20 can be produced comparatively quickly and cost-

efficiently by means of hob peeling.
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Fig. 7 shows an alternative embodiment of a threaded sleeve 20, in which the sleeve 20 is wound
from a tape 54. The tape is tightly wound, so that the edges of the tape 54 abut against one
another on contact surfaces 56, and a closed sleeve 20 results. As can in particular be discerned
from the longitudinal cross-sectional view, these contact surfaces 56 are arranged essentially
normal to the longitudinal axis of the sleeve 20. Prior to being wound from the tape, the thread
pitch of the external thread 31 can for example be embodied by means of rolling. The metric
internal thread 28 (not shown in Fig. 7) can also be embodied prior to the winding on the other
side of the tape 54. Such a wound threaded sleeve 20 can be produced comparatively cost-

efficiently.

Finally, Fig. 8 shows a modified form of the wound threaded sleeve 20, which differs from the
embodiment of Fig. 7 in that the contact surfaces 56 are no longer essentially normal to the
longitudinal axis of the sleeve 20, but are inclined to the longitudinal axis by an angle, which is
more than 10°, preferably more than 25°, and particularly preferably more than 45°. As a result,
the threaded sleeve 22 can expand under strong axial tension, in that the contact surfaces 56
slide along one another as a result of a tension-induced deformation. The anchoring effect can

thus be intensified, in particular in cracked concrete.

It is important to note that the threaded sleeves 20, 22 are only disclosed as part of the system
18 of the invention in the present description and in the enclosed claims. The threaded sleeves
20, 22 described and claimed here can nevertheless also be used apart from the system 18 and
thus have an independent significance and inventive quality. The threaded sleeves 20, 22 can be
provided, for example, with an internal thread, in particular a metric internal thread 28, which
extends across the entire or the predominant portion of its length, and which serves to attach

parts with the aid of a screw.

Specifically the massive threaded sleeve, as is shown in Fig. 6, can be made of carbon steel or
stainless steel. The inner profile 30, which serves for the power drive transmission of the screw-
in torque, can extend across a portion, or across the entire length, of the inner contour. Finally,
the threaded sleeves 20, 22 can be heat-treated at least partially, depending on the intended use,

in particular in the region of the leading end or of the grooving tip 26.

While the system 18 is aligned normal to the parting line 14 in Figures 1, 1a and 2, preferred uses
of the system 18 and preferred methods for joining components 10, 12 envisage the arrangement
of the system 18 at an angle a, which differs from 90°, to the parting line 14. This is shown in an
exemplary manner in Fig. 10. This angle a can be, for example, between 20° and 80°, preferably

between 30° and 75°. A non-normal arrangement is advantageous in particular when the



10

15

20

25

30

35

DK/EP 3559484 T3

20

component load parallel to the parting line 14 is at least as large as the stress normal to the
parting line 14. In the case of such load spectra, a system 18, which is arranged normal to the
parting line 14, would be very strongly subjected to bending. An inclined system, i.e. a system, in
which a does not equal 90°, can be subject to tensile load under these circumstances, with a
significantly higher failure resistance as compared to the failure resistance when subjected to

bending.

Fig. 11 shows a partially sectioned view of components of a simplified system, which, as shown
in the figure, can be used to join a first and a second component 10, 12, but which can also be
used for the purpose of reinforcement (not shown). The furrow tip belonging to the system
according to the invention is not shown in Figs. 11 to 13. The essential difference of this system
18 as compared to the above-described systems lies in that the system 18 comprises only one
(first) threaded sleeve 20. In this exemplary embodiment, this first threaded sleeve 20 is
embodied to be longer than the first threaded sleeve 20 in the above-described systems 18,
which each included two threaded sleeves 20, 22, but this is not necessarily the case. The
threaded sleeve 20 has an internal thread, into which a threaded rod 23 is screwed. A washer 58,
which is clamped against the second component 12 with the aid of a nut, is attached to the
threaded rod 23. In this way the threaded sleeve 20 is clamped to the second component 12. It is
important to note that in the illustration of Fig. 11, the borehole 16 is also positioned at an angle,
which does not equal 90°, to the parting line 14 between the first and the second component 10,
12.

Figure 12 shows a side view and a cross-sectional view of components of a simplified system,
which only comprises one (first) threaded sleeve 20. In this system, the clamping element 24 is
formed by a screw comprising a screw head 34, which in this case forms the leading end when it
is inserted into the borehole 16. This system is assembled in such a manner that the clamping
element 24 is first inserted into the borehole head 34, and the threaded sleeve 20 is
subsequently guided over the shaft of the screw (or is “threaded” onto the shaft, respectively),
and is screwed into the component (not shown in Figure 12). The screw head 34 thereby forms a
stop element for the first threaded sleeve 20. If the clamping element 24 is clamped by
tightening the nut 25 on the trailing end against the component 10 to be reinforced or — in the
case of joining — against the second component 12 in the direction of the entrance to the
borehole 16, the threaded sleeve 20 abuts against the head 34 and is clamped in the direction of
the entrance to the borehole (that is, to the right in the illustration of Figure 12). The advantage
of this embodiment lies in the fact that the clamping element 24 can be secured to the first
threaded sleeve 20 without having to embody an internal thread therein. The production of the

threaded sleeve 20 is thus significantly simplified.
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It is important to note that the stop element on the leading end of the clamping element 24 can
be formed in any manner, wherein the screw head 34 only represents an example. An alternative
is shown in Figure 13, in which the clamping element 24 is formed by a threaded rod 23, to the

leading end of which a nut 25 is screwed as a stop element.

It is to be noted that the above-described embodiments are to be considered to be purely
exemplary and as not limiting the invention and that the described features can be significant in

any combination.
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PATENTKRAV

1. System (18) til sammenfajning af to komponenter (10, 12) eller til forsteerkning
af en komponent, og som omfatter en ferste og en anden gevindmuffe (20, 22),

der hver for sig omfatter falgende:

- et udvendigt gevind (31), ved hvis hjeelp gevindmuffen (20, 22) kan ind-
skrues i den respektive komponent (10, 12), hvorved gevindmuffen (20,
22) er egnet til, sammen med den respektive komponent (10, 12) at
danne en binding, og

- et drivveerktgj, med hvilket et drejningsmoment for indskruning af ge-
vindmuffen (20, 22) i den respektive komponent kan overfares til gevind-

muffen,

hvorved systemet (18) ydermere omfatter et aflangt spaendeelement (24), som
er egnet til at blive fart igennem den anden gevindmuffe (22) og til at blive indfert
I den ferste gevindmuffe eller gennem denne, og som er egnet til aksialt at for-
spaende den ferste og den anden gevindmuffe (20, 22) pa en sadan made, at
den ferste og den anden gevindmuffe (20, 22) genererer modsat rettede bin-
dingsspeendinger i den respektive komponent (10, 12), hvorved systemet desu-
den omfatter en rillespids (26), som er egnet til at rille et gevind den tilh@rende
komponent (10), hvorved rillespidsen (26) er egnet til at rille et gevind i beton eller
murveerk, hvorved rillespidsen (26) omfatter et drivveerktaj (30), med hvilket et
drejningsmoment for indskruning af rillespidsen i den respektive komponent kan
overfares til rillespidsen (26), hvorved rillespidsen (26) er udformet som separat

komponent, der ikke er del af en gevindmuffe (20, 22).

2. System (18) til sammenfgjning af to komponenter (10, 12) eller til forsteerkning
af en komponent, og som omfatter en fgrste gevindmuffe (20), der omfatter fal-

gende:
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- et udvendigt gevind (31), ved hvis hjeelp gevindmuffen (20) kan ind-
skrues i den farste komponent (10), hvorved gevindmuffen (20) er egnet
til at danne en binding til den farste komponent (10), og

- et drivveerktgj, med hvilket et drejningsmoment for indskruning af ge-
vindmuffen (20) i den ferste komponent (10) pa gevindmuffen (20) kan

overferes,

hvorved systemet (18) ydermere omfatter et aflangt speendeelement (24), der er
egnet til, gennem en boring (16) i komponenten, som skal forsteerkes, henholds-
vis i den anden komponent (12) af de to komponenter (10, 12), der skal sammen-
fojes, at blive fart igennem og ind i den farste gevindmuffe (20) eller gennem
denne, og som er egnet til aksialt at forspeende den ferste gevindmuffe (20) med
komponenten, der skal forsteerkes, henholdsvis med den anden komponent (12)
af de to komponenter (10, 12), hvorved systemet desuden omfatter en rillespids
(26), som er egnet til at rille et gevind i den tilh@rende komponent (10), hvorved
rillespidsen (26) er egnet til at rille et gevind i beton eller murveerk, hvorved rille-
spidsen (26) omfatter et drivveerktaj (30), med hvilket et drejningsmoment for ind-
skruning af rillespidsen (26) i den respektive komponent kan overfgres til rille-
spidsen (26), hvorved rillespidsen (26) er udformet som separat komponent, der

ikke er en del af gevindmuffen (20, 22).

3. System (18) ifelge krav 1 eller 2, hvorved komponenten, henholdsvis den ene
eller begge komponenterne (10, 12), som skal sammenfajes, bestar af beton eller

murveerk.

4. System (18) ifelge et af de foregaende krav, hvorved det aflange spaendeele-
ment dannes ved hjeelp af en skrue (24) eller en gevindstang (23), som i det
mindste omfatter et udvendigt gevind (32), navnlig et metrisk, udvendigt gevind,
og hvorved mindst én af gevindmufferne (20) eller rillespidsen (26) omfatter et
indvendigt gevind (28), i hvilket skruen (24) eller gevindstangen (23) kan ind-

skrues,
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hvorved det mindst ene udvendige gevind (32) fortrinsvis mindst er dan-
net i omradet ved den forreste ende af skruen (24) eller gevindstangen,
og hvorved rillespidsen (26) eller den farste gevindmuffe (20) omfatter
det indvendige gevind (28), og/eller hvorved det indvendige gevind (28)
fortrinsvis i det mindste delvist er dannet i et forreste afsnit af den forreste

gevindmuffe (20).

5. System (18) ifelge krav 4, i hvilket det aflange spaendeelement dannes af en
skrue (24) med et hoved (34), og som er egnet til at angribe, direkte eller via et
mellemliggende element, pa en bageste ende af den anden gevindmuffe (22)
eller p& komponenten, der skal forsteerkes, henholdsvis den anden komponent
(12) med henblik pa at spaende, som resultat af, at det mindst ene udvendige
gevind (32) pa skruen (24) er skruet ind i det mindst ene indvendige gevind (28)
pa den farste gevindmuffe (20) eller pa rillespidsen (26), den anden gevindmuffe
(22) i retning af den ferste gevindmuffe (20) eller aksialt speende den ferste ge-
vindmuffe (20) sammen med henholdsvis komponenten, der skal forsteerkes, el-

ler sammen med den anden komponent (12), eller

I hvilket det aflange speendeelement dannes ved hjeelp af en gevindstang
(23), og systemet ydermere omfatter en matrik (25), der, pa en bagende
af gevindstangen (23), kan skrues pa sidstnaevnte med henblik pa direkte
eller via et mellemliggende element at gribe ind i en bagende af den an-
den gevindmuffe (22) eller pa komponenten, der skal forsteerkes, hen-
holdsvis pa den anden komponent (12), og spaende den anden gevind-
muffe (22) i retning af den farste gevindmuffe (20) eller aksialt spaende
den ferste gevindmuffe (20) sammen med henholdsvis komponenten,
der skal forsteerkes, eller sammen med den anden komponent (12),
og/eller

hvorved den farste gevindmuffe (20) har et farste indvendigt gevind, og
den anden gevindmuffe har et andet indvendigt gevind,

hvorved skruen (24) eller gevindstangen (23) har et farste og et andet

udvendigt gevind, som er hensigtsmeessigt dimensioneret med henblik
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pa at blive indskruet i henholdsvis det farste eller det andet indvendige
gevind,

hvorved den indre diameter af det andet indvendige gevind er stgrre end
den indre diameter af det f@rste indvendige gevind, og hvorved delingen
| det ferste indvendige gevind afviger fra delingen i det andet indvendige

gevind og navnlig er starre end delingen i det andet indvendige gevind.

6. System (18) ifelge et af de foregaende krav, og som ydermere omfatter et
elastisk element (27), navnlig en treekfjeder eller en trykfjeder, som kan forspaen-
des ved betjening af speendeelementet (24), og som operativt er koblet til den
ferste gevindmuffe (20), den anden gevindmuffe (22) eller den anden komponent
(i2)/lkomponent, der skal forsteerkes, og spaendeelementet (24) pa en sadan
made, at forspaendingen af det elastiske element bidrager til eller realiserer den
aksiale sammenspeaending af de to gevindmuffer (20, 22) eller den aksiale sam-
menspaending af den farste gevindmuffe (20) med den anden komponent (i2)/te
komponent, der skal forsteerkes,

hvorved det elastiske element med fordel dannes ved hjeelp af en trykfjeder (27),
der er indrettet til at blive arrangeret mellem skruens (24) hoved (34) eller matrik-
ken (25) og bagenden af den anden gevindmuffe (22) henholdsvis den bort fra

den ferste komponent (10) vendende side af den anden komponent (12).

7. System (18) ifelge et af de foregaende krav, i hvilket den farste og/eller den
anden gevindmuffe (20, 22) eller rillespidsen (26) bestar af et trukket rer med et
indre profil (30), pa eller i hvilket henholdsvis det udvendige gevind (31) og/eller
et indvendigt gevind (28) er dannet ved omformning eller maskinel bearbejdning,
navnlig ved hjeelp af snekkefraesning

og/eller

I hvilket den farste og/eller den anden gevindmuffe (20, 22) er viklet.

8. Fremgangsmade til forstaerkning af en komponent ved anvendelse af et system
(18) ifelge et af kravene 1 eller 3 til 7, hvis afhaengigt af krav 1, omfattende de
felgende trin:



10

15

20

25

30

DK/EP 3559484 T3

5

boring af et borehul (16) | komponenten, der skal forsteerkes,
indskruning af den ferste gevindmuffe (20) i borehullet (16), saledes at
den ferste gevindmuffe indtager en farste position i komponenten,
indskruning af den anden gevindmuffe (22) i borehullet (16), saledes at
den anden gevindmuffe indtager en anden position i komponenten, og
som er i en afstand fra den farste position,

indsaetning af det aflange spaendeelement (24) gennem den anden ge-
vindmuffe (22) og ind i eller gennem den farste gevindmuffe (20), samt
aksial speending af den farste og af den anden gevindmuffe (20, 22) pa
en sadan made, at den ferste og den anden gevindmuffe (20, 22) gene-

rerer modsat rettede bgjningsspeaendinger i den respektive komponent.

9. Fremgangsmade ifalge krav 8, hvorved

- det aflange speendeelement (24) feres gennem den anden gevindmuffe
(22) og ind i eller gennem den farste gevindmuffe (20), efter at den farste
og den anden gevindmuffe (20, 22) er blevet indskruet i borehullet (16),
og med en forreste ende fastgares til den farste gevindmuffe (20), eller

- det aflange spaendeelement (24) ferst indfares i borehullet (16), og det
aflange speendeelement (24) feres gennem den farste og den anden ge-
vindmuffe (20, 22) ved, at den farste og den anden gevindmuffe (20, 22)
stikkes pa det aflange speendeelement (24) og indskrues i borehullet
(16), hvorved en forreste ende af det aflange spaendeelement (24) fast-
geres til den ferste gevindmuffe (20), idet den farste gevindmuffe (20)
steder mod et anslagselement pa den forreste ende af det aflange spaen-

deelement (24), navnlig et skruehoved (34) eller en matrik (25).

10. Fremgangsmade til forsteerkning af et betonloft ved anvendelse af et system

(18) ifelge et af kravene 2 til 7, omfattende de falgende trin:

boring af et borehul (16) | komponenten, der skal forsteerkes,
rillen af et gevind i borehullet ved anvendelse af en rillespids (26), der

omfatter et drivveerktgj (30), hvortil et drejningsmoment overfgres under



10

15

20

25

30

DK/EP 3559484 T3

6

indskruning af den ferste gevindmuffe (20) i borehullet (16), saledes at
den ferste gevindmuffe indtager en farste position i komponenten,
indfaring af det aflange speendeelement (24) i borehullet (16) far eller
efter den ferste gevindmuffe (20) er indskruet, fastgarelse af en forreste
ende af det aflange speendeelement (24) til den ferste gevindmuffe og
aksial sammenspaending af den ferste gevindmuffe (20) med komponen-
ten pa en sadan made, at den farste gevindmuffe (20, 22) forspaendes i
retning af borehullets (16) indgang,

hvorved forsteerkningen udferes i nserheden af lastbeerende sgjler,

vaegge, bjeelker eller understatninger for betonloftet.

11. Fremgangsmade ifalge krav 8 eller 9, hvorved komponenten er en betonkom-

ponent, navnlig et betonloft,

hvorved forsteerkningen med fordel udferes i neerheden af lastbeerende
s@jler, veegge, bjeelker eller understatninger af betonloftet, og/eller
hvorved starrelsen af sammenfgjningsspaendingen indstilles til en forud-
bestemt veerdi, navnlig ved anvendelse af et forudbestemt indskrunings-
drejningsmoment for en skrue (24), som danner det aflange speendeele-
ment, eller ved kontrolleret forspaending af det elastiske element (27),
hvorved starrelsen af sammenfajningsspaendingen med fordel kontrolle-
res efter anbringelsen af forsteerkningen og i givet fald efterindstilles,
navnlig med regelmaessige serviceintervaller, og/eller

hvorved det aflange speendeelement (24) pa sin forreste ende har et an-
slagselement, navnlig et skruehoved (34) eller en paskruet matrik (25),
hvorved det aflange speendeelement (24) ferst indferes i borehullet (16)
og den farste gevindmuffe (20) pastikkes pa det aflange speendeelement
(24) og indskrues i borehullet (16), og hvorved den forreste ende af det
aflange spaendeelement (24) fastgeres pa den farste gevindmuffe (20),
idet den ferste gevindmuffe (20) steder mod anslagselementet pa den

forreste ende af det aflange speendeelement (24).
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12. Fremgangsmade til sammenfajning af en farste og en anden komponent (10,
12) af beton ved anvendelse af et system (18) ifglge et af kravene 1 eller 3 til 7,

hvis afhaengigt af krav 1, med de felgende trin:

10

15

20

25

30

boring af et borehul (16) i den farste og den anden komponent (10, 12),

indskruning af den ferste gevindmuffe (20) i borehullet (16), saledes at
den farste gevindmuffe indtager en position i den farste komponent (10),
indskruning af den anden gevindmuffe (22) i borehullet (16), saledes at
den anden gevindmuffe indtager en position i den anden komponent (12),
og som har en afstand fra den farste position,

indfaring af det aflange speendeelement (24) gennem den anden gevind-
muffe (22) og ind i eller gennem den farste gevindmuffe (20), samt aksial
sammenspeending af den farste og af den anden gevindmuffe (20, 22)
pa en sadan made, at den ferste og den anden gevindmuffe (20, 22)

danner modsat rettede bindingsspaendinger i den respektive komponent.

13. Fremgangsmade ifglge krav 12, hvorved

- det aflange speendeelement (24) feres gennem den anden gevindmuffe
(22) og ind i eller gennem den farste gevindmuffe (20), efter at den farste
og den anden gevindmuffe (20, 22) er blevet indskruet i borehullet (16),
og med en forreste ende fastgares til den farste gevindmuffe (20), eller

- det aflange spaendeelement (24) ferst indseettes i borehullet (16), og
det aflange speendeelement (24) fares gennem den farste og den anden
gevindmuffe (20, 22), idet den ferste og den anden gevindmuffe (20, 22)
stikkes pa det aflange speendeelement (24) og indskrues i borehullet
(16), hvorved en forreste ende af det aflange spaendeelement (24) fast-
geres til den ferste gevindmuffe (20), idet den farste gevindmuffe (20)
steder mod et anslagselement pa den forreste ende af det aflange spaen-
deelement (24), navnlig et skruehoved (34) eller en matrik (25), og/eller
- hvorved borehullet (16) med fordel er arrangeret i en vinkel mellem 20°
og 80°, fortrinsvis mellem 30° og 75° i forhold til delelinjen (14) mellem

den ferste og den anden komponent (10, 12).
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14. Fremgangsmade til sammenfajning af en farste og en anden komponent (10,
12) af beton ved anvendelse af et system (18) ifelge et af kravene 2 til 7, med de

felgende trin:

boring af et borehul (16) i den farste og den anden komponent (10, 12),

rillen af et gevind i borehullet ved anvendelse af en rillespids (26), der
omfatter et drivveerktgj (30), hvortil et drejningsmoment overfgres ved
indskruningen af rillespidsen (26),

indskruning af den ferste gevindmuffe (20) i borehullet (16), saledes at
den farste gevindmuffe indtager en position i den farste komponent (10),
indfaring af det aflange speendeelement (24) i borehullet (16) far eller
efter indskruningen af den ferste gevindmuffe (20), fastgerelse af en for-
reste ende af det aflange speendeelement (24) til den farste gevindmuffe
(20), og aksial sammenspeending af den ferste gevindmuffe (20) med

den anden komponent (12).

15. Fremgangsmade ifelge krav 14, hvorved det aflange speendeelement (24) pa
sin forreste ende omfatter et anslagselement, navnlig et skruehoved (34) eller en
paskruet metrik (25), hvorved det aflange spaendeelement (24) ferst indsaettes i
borehullet (16), og den farste gevindmuffe (20) stikkes pa det aflange speende-
element (24) og indskrues i borehullet (16), og hvorved den forreste ende af det
aflange spaendeelement (24) fastgeres til den farste gevindbasning (20), idet den
ferste gevindmuffe (20) steder mod anslagselementet pa den forreste ende af
det aflange spaendeelement (24),

hvorved borehullet (16) med fordel er arrangeret i en vinkel mellem 20° og 80°,
fortrinsvis mellem 30° og 75° i forhold til delelinjen (14) mellem den farste og den

anden komponent (10, 12).
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