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(57) Abrégée/Abstract:

A sealing element (11) for sealing fastening element holes In water-impermeable sealing layers of a structure has a cap-shaped
recelving space (21) for receiving curable compound exiting from the borehole and extending between a contact area (18)
provided for contaotlng the water-impermeable sealing layer, and a flange area (19) spaced from the latter, with the outer diameter

(C) of the rece
through-openin

through-openin

iving space (21) at the contact area (18) corresponding to from two-times to six-times the inner diameter (D) of a
g (12) which Is formed In the flange area (19) and Is surrounded by springing blades (15) projecting into the
g (12) for a clamping engagement with the fastening element (5).
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ABSTRACT OF THE DISCLOSURE

A sealing element (11) for sealing fastening element holes in water-
“impermeable sealing layers of a structure has a cap-shaped recelving space (21)
fo'r receiving curable compound exiting from the borehole and extending
between a contact area (18) provided er coritacting the water-impermeable -
sealing layer, and a flange area (19) spaced from the latter, with the outer
diameter (C) of the receiving space (21) at the contact area (18) corresponding
to from two-times to six-times the inner diameter (D) of a through-opening (12)
'which is formed in the flange area (19) and 1s surrounded by springing blades
(15) projecting into the thrdugh-opening (12') for a clamping engagement with

the fastening element (5).

20
2809642. 1



CA 02643636 2013-11-14

SEALING ELEMENT

1. Field of the Invention

The invention relates to a sealing element for sealing fastening element
holes in water-impermeable sealing layers of a structure and having a cap-shaped
receiving space for receiving a curable compound exiting from the borehole,
which cap-shaped receiving space extends between a contact area provided for
contacting the water-impermeable sealing layer and a flange area at a distance
from the latter, and a boundary wall connecting the contact area and the flange
area, wherein a through-opening defining a through-axis is provided in the flange
area for a chemically anchorable fastening element and is surrounded by springing
blades projecting into the through-opening for a clamping engagement with the

fastening element.
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2. Description of the Prior Art

In civil engineering constructions above and below ground such as,
e.g., tlat roots and cellar rooms, in bridge supporting structures, tunnel
construction, dump construction and shaft construction, various structural
component parts must be sealed against external influences such as, e.g., water.
Sealing 1s usually carried out by arranging water-impermeable sealing layers like

plastic sheeting, asphalt sheeting, coatings and the like at or on the structural
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component part. In order to fasten the elements to the sealed structural
component parts, chemically anchorable fastening elements, for example, are
' - inserted through the seal into the structural component parts. The drilled water-

impermeable sealihg layer must then be completely sealed.

A material piece of the sealing layer, known as a patch or plug, 1s
provided, for example, for sealing the drilled water-impermeable sealing layer
and is welded or glued to the water-impermeable sealing layer, on one hand, and
to the fastening element anchored in ana projecting out of the substrate, on the

other hand.

- The known solution i1s disadvantageous in that tightness between the
material piece and the water-impermeable sealing layer and between the
material piece and the fastening element usually cannot be ensured under
construction site conditions. Further, strict requirements are imposed with
| respect to water-tightness, e.g., in bridge construction, also when fastening

elements are arranged at an inclination to the perpendicular relative to the
concrete surface. These requirements usually cannot be met by the

atorementioned material pieces which are provided additionally.

EP 1150 025 A1 discloses a sealing element of the generic type 'having a
cap-shaped receiving space. A through-opening is provided in the flange area
which is arranged at a distance from the contact area. The through-opening is

surrounded by a plurality of springing blades projecting into the through-

2809642 .1
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opening for a clamping engagement with the fastening e'lement.- The cap-
shaped receiVing space 1s defined radially by a boundary wall which joins the
contact area to the ﬂange area and which is formed by a bead wall ot a
reinforcement bead surrounding the through-axis coaxially. The sealing
element can be placed on the fastening element and comes into contact with the
sealing layer when the fastening element is set. In the set state, the blades are
oriented facing the sealing layer and penetrate through the receiving space for

receiving the curable compound up to the area of the borehole.

The known solution is disadvantageous in that curable compound exiting
from the borehole during the setting process can only be received in the area
* between the inwardly directed blades and the boundary wall of the receiving
space. Because of the reinforcement bead forming a contact area, the area
~ located radially outside of the reinforcement bead is not available for a complete
sealing of a fastening element hole. Further, raised portions or dirt surrounding

the borehole can prevent a complete sealing of the fastening holes so that the
compound that exits during the process of setting of the fastening element, can
escape outward and soil the surroundings so that a flawless sealing of the

fastening element hole can no longer be ensured.

28096421
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SUMMARY OF THE INVENTION

It is the object of the present invention to provide a sealing element and a
sealing method with the sealing element which would ensure a flawless and

simple sealing of the fastening element hole.

This and other objects of the present invention, which will become
apparent hereinafter, are achieved by providing a sealing element in which the
outer diameter of the receiving space in the contact area corresponds to from

two-times to six-times the inner diameter of the through-opening.

This ratio ensures a sufficiently large receiving space available for
receiving the curable compound exiting from the borehole. Accordingly, the
selected amount of compound to be injected into the borehole can be
sufficiently large so that a corresponding amount exits from the borehole again
when the fastening element is inserted into the borehole and a complete sealing
of the fastening element hole under the sealing ¢lement 1s accordingly ensured.
Raised portions or dirt surrounding the borehole can be received 1n the cap-
shaped receiving space of the séaling element while the fastening element hole
i1s adequately sealed. The sealing element 1s pressed firmly against the sealing
layer by the blades in the set state, which ensures a complete sealing on the

radial outer side.

In an advantageous manner, the blades which constrict the through-

opening In the fixed state of the fastening element do not penetrate a plane

2809642 1
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defined by the contact area, so that the contact area snugly contacts the water-

impermeable sealing layer and produces an advantageous sealing.

~ Proceeding from the contact area of the sealing element, the boundary
wall advantageously has a first wall portion and at least a second wall portion
adjoining the first wall portion. The first wall portion encloses a first angle with
the through-axis, and the second wall portion encloses a second angle with the
through-axis, with the first angle being greater than the second angle.
Accordingly, the cap-shaped recetving space df the slea_ling element is shell-
shaped with a side edge area, -terminating in a flat manner. Two receiving areas
of the receiving space are formed for the curable compound exiting from the
borehole. The height of the receiving area of the receiving space which directly
surrounds the through-axis of the through-opening is greater than in the side
edge area which terminates in a flat manner. The receiving area of the receiving
space, which directly surrounds the through-axis of the through-opening and 1s
recessed in relation to a plane defined by the contact area, offers a sutticiently
large volume for receiving raised portions or dirt surrounding the borehole so
that a flawless sealing of the fastening element hole is ensured. The other
receiving space in the side edge érea ending in a flat manner ensures a uniform
distribution of the curable compound exiting from the borehole under the

sealing element.

28096421
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The first angle is preferably in a range from 65° to 85°, advantageously
75° to 80°, and the second angle is in a range from 10° to 50°, advantageously
25° to 35°, which ensures an advantageous distribution of the curable compound
‘received in the receiving space. It is noted in this connection that neither the
- side of the first wall portion facing the reCeiVing space nor the at least second
wall portion need necessarily run in a straight line. In this connection, the
indicated angles point out the average inclination of the corresponding wall

portion from one transition to the other transition.

In an advantageous manner, the boundary wall is provided, at least in
some areas of its side facing the receiving space, with a flow contour for the
uniform distribution of the curable compound exiting from the borehole, which
ensures. an advantageous distribution of the curable compound received in the
receiving space. The flow contour is advantageously formed by a suitable
surface shape of the side of the corresponding wall portion facing the receiving

space.

The flow contour is preferably provided at the first wall portion of the
boundary wall, which ensures an advantageous distribution of the curable

compound received in the receiving space.

The flow contour preferably has at least two steps which are arranged 1n a
radially circumferentially extending manner. The transitions of the steps are

~advantageously rounded. The steps are advantageously arranged coaxially with

2809642 1



CA 02643636 2008-11-12

the through-axis of the through-opening and are advantageously formed during
the production of the sealing element. The distribution of the curable compound

received in the receiving space is advantageously ensured by the stepped shape.

‘In an alternative embodiment, the flow contour is formed, for example, as

projections or depressions extending in a helical or fan-shaped manner.

A radially circumferentially extending flow edge is preferably provided
as a flow barrier at a distance from the outer edge of the sealing disk. This flow
barrier limits a high pressure of the distributed curable compound in one

direction on the radial outer side.

The sealing disk is preferably transparent at least in some areas so that a
user can visually detect and monitor the degree to which the receiving space 1s

filled and, therefore, the seal that has been provided.

The first wall portion 1s preferably transparent at least in the
circumferential area between the outer edge and the radially circumferential
flow edge. This area surrounds the through-opening at a distance therefrom so
that a secure sealing of the fastening element hole can be discerned visually

when this area 1s completely filled.

- At least two springing holding portions for temporarily fixing the sealing
element to a fastening element are preterably provided at the through-opening
so that the sealing elément 1s premounted at a fastening element so as to be

available to the user and can be fastened to the fastening element at a predefined

2809642.1
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distance from the end of the féstening element that can be inserted into thé
borehole. When the fastening element is inserted, the springing holding
portions deflect radially outward and clamp inside the borehole so that the
sealing element is additionally held in the borehole 1n a clamping manner until

the curable compound hardens.

The sealing element is advantageously made of a plastic and, in a
particularly advantageous manner, 1s manufactured in an injection molding

process.

The method according to the invention for sealing fastening element
holes at a water-impermeable sealing layer of a structure with an inventive

sealing element includes the following method steps:

a) forming a borehole in the substrate through the water-impermeable sealing

layer;

b) filling the borehole with a curable compound, wherein the amount of curable
compound introduced is greater than the difference in volume between the
borehole volume and the partial volume of the fastening element penetrating

into the lborehole;

¢) placing the sealing element on the end of the fastening element to be inserted

into the borehole; and

28096421
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d) inserting the fastening element into the borehole, wherein the sealing
element outwardly seals the fastening element hole after contacting the

sealing layer and receives the curable compound exiting from the borehole.

The method according to the invention is simpler and safer to use, and
there are no mnintenance periods between the individual work cycles. A
preliminary cleaning of the area surrounding the boreholécan be dispensed
~ with. Further, the fastening element hole can be reliably sealed even when the

fastening element extends at an inclination to the substrate surface.

The scaling element 1s preferably slid over the end of the fastening
clement by 15 mm to 30 mm so that when setting the fastening element there 1s

an insertion portion that facilitates setting of the fastening element.

The novel features of the present invention, which are considered as -
characteristic for the invention, are set forth in the appended claims. The
invention itself, however, both as to its construction and its mode of operation,
together With additional advantages and objects thereot, will be best understood
from the following detailed description of preferred embodiments, when read

with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS:

The drawings show:

10
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Fig. 1 a plan view of a first embodiment of a sealing element

according to the present invention;

Fig. 2 ~ a cross-sectional view of the sealing element along line II-1I
in Fig. 1;
Figs. 3A-C schematic sectional views illustrating three steps of a sealing

method according to the present invention with a sealing

element according to the invention; and

Fig. 4 a cross-sectional view of a second embodiment of a sealing

element according to the present invention.

DETAILED DESCRIPTION OF
THE PREFERRED EMBODIMENTS

The sealing element 11, shown in Figures 1 and 2, for sealing tastening
element holes in a water-impermeable'sealing layer of a structure has a cap-
shaped receiving space 21 for a curable compound exiting from the borehole.
The receiving space 21 extends between a contact area 18, which 1s provided for
contacting the Water-impermeable sealing layer, and a flange area 19 spaced
from the contact area 1‘8, and a boundary wall 22 connects the contact area 138
with the flange area 19. A through-opeﬁing 12 defining a through-axis 13 1s
provided in the flange area 19 for a chemically anchorable fastening element 5.

The through-opening 12 is surrounded by springing blades 15 projectiﬁg Into

11
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‘the through-opening 12 for a clamping engagement with the fastening element.

The outer diameter C of the receiving space 21 in the contact area 18
corresponds to two-times to six-times the inner diameter D of the through-

opening 12.

Proceeding from the outer edge 16 of the sealing element .1 1, the
boundary wall 22 has a first wall portion 23 and a second wall portion 24
adjoining the first wall portion 23. In this embodiment, the first wall portion 23
e_ncloses a first angle A of 80° with the through-axis 13, and the second wall
portion 24 encloses a second angle B with the through-axis 13 so that the first

angle A is greater than the second angle B. The first angle A can amount to

from 65° to 85° and the second angle B can be 10° to 50°.

The blades 15, which surrounds the through-opening, are separated from
‘one another by slits and form the clamping arrangement for the clamping
engagement of the sealing element' 11 at the fastening element. Each of the free

ends faces the receiving space 21, these free ends do not penetrate a plane E
defined by the contact area 18. The sealing element 11 1s provided, at the side
27 of the boundary wall 22 remote of the receiving space 21, with reinforcement

ribs 17 extending on the radial outer side tor purposes of reinforcement.

- The first wall portion 23 is provided, at its side facing the receiving space

21, with a flow contour 25 for the uniform distribution of the curable compound

exiting from the borehole. The flow contour 25 is formed by a plurality of steps

12
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26 arranged in a radial circumferential manner. The transitions between the

steps 26 are rounded.

A radially circumferentiaily extending flow edge 31 1s provided as a flow
barriér at a distance from the outer edge 16 of the sealing element 11. The first
wall portion 23 of the sealing element 11 is transparent in the area 32 between
the outer ¢dge 16 and the radial circumferential flow edge 31 so that the user

can discern the degree of filling and, therefore, the quality of the seal created, at

least 1n the area 32.

The method for sealing fastening element holes at a water-impermeable

sealing layer of a structure with a sealing element 11 will be described below

with reference to Figures 3A to 3C.

As is shown in Figure 3A, a borehole 9 is first made in the substrate 7
through the water-impermeable sealing layer 8. The borehole 9 1s then filled
with a predetermined amount of a curable cémpound 10, wherein the amount of
curable compound 10 introduced is greater than the difference in Volume
between the borehole volume and the part‘ial volume of the fastening element 5
penetrating into the bo_reholet. The sealing element 11 is then placed on the free

end 6 of a fastening element 5, or the end to be inserted into the borehole 9, in

this embodiment example at a distance C of 20 mm.

As i1s shown in Figure 3B, the fastening element 5 is then inserted into the

filled borehole 9, and the sealing element 11 makes contact with the sealing

13
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layer 8 and seals the fastening element hole toward the outer side. The sealing
clement 11 is held at the fastening element 5 during the setting process by
means of the blades 15 and 1s pressed against the sealing layer 8 so that the
curable compound 10 exiting from the borehole is received in the receiving
space 21 of the sealing element 11 and cannot exit at the sides in an undesirable
manner. Any projections surrounding the borehole 9 can be received in the cap-

shaped or shell-shaped receiving space 21 of the sealing element 11.

As is shown in Fig. 3C, the curable compound 10 located in the receiving
space is uniformly distributed under the sealing element 11. The state of filling
and quality of the seal created can be checked through the transparent area 32 of

the first wall portion 23 of the sealing element 11.

Figure 4 shows a second embodiment example of a sealing element 41.
Two diametrically opposed springing holding portions 48 are additionally
provided at the through-opening 42 for temporarily fixing the sealing element

41 to a fastening element 5. The free ends 49 of the holding portions 48 face
one another. When the sealing element 41 1s placed on the end 6 of the
fastening element 5 to be inserted into the borehole, the free ends 49 of the

- holding portions 48 serve, for example, as a position marker. When the
fastening element 5 is set, the holding portions 48 clamp in the annular gap
between the borehole wall and the outer contour of the fastening element 5 so

that the sealing element 41 1s held by the blades 435 at the fastening element 5

14
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and also 1n the borehole by the clamped holding portions 48 until the curable

compound hardens.

Though the present invention was shown and described with references to the
preferred embodiments, such are merely illustrative of the present invention and are
not to be construed as a limitation thereotf and various modifications of the present
invention will be apparent to those skilled in the art. It 1s, therefore, not intended that
the present invention be limited to the disclosed embodiments or details thereof, and

variations and modifications will fall within the scope of the present invention as

defined by the appended claims.

15
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We claim:

L. A sealing element for sealing a hole formed in a water-impermeable
sealing layer (8) of a structure for a fastening element (5) chemically anchorable
with a curable compound, the sealing element comprising:

a contact area (18) for contacting the water-impermeable sealing layer (8);

a tflange area (19) spaced from the contact area (18) and forming a through-
opening (12; 42) for the fastening element (5);

a cap-shaped space (21) for receiving the curable compound (10) exiting
from a borehole and extendable between the contact area (18) and the flange area
(19), the cap-shaped receiving space (21) having an outer diameter (C) at the
contact area (18) that corresponds to from two-times to six times an inner
diameter (D) of the through-opening (12; 42);

spring blades (15; 45) surrounding the through-openings (12; 42) and
projecting thereinto for clampingly engaging the fastening element (5); and

a boundary wall (22) connecting the contact area (18) and the flange area
(19), the boundary wall (22) having, proceeding from the contact area (18) of the
sealing element (11), a first wall portion (23) and at least a second wall portion
(24) adjoining the first wall portion (23), wherein the first wall portion (23)
encloses a first angle (A) with a through-axis (13) of the through-opening (12),
and the second wall portion (24) encloses a second angle (B) with the through-
axis (13), wherein the first angle (A) is greater than the second angle (B), wherein
the boundary wall (22) is provided, at least in some areas of its side facing the

rece1ving space (21), with a flow contour (25) for a uniform distribution of the

16



CA 02643636 2013-11-14

curable compound (10) exiting from the borehole (9), wherein the tlow contour

(25) has at least two steps (26) which are arranged in a radially circumferentially

extending manner.

2. A sealing element according to claim 1, wherein the first angle (A)

amounts to from 65° to 85°, and the second angle (B) amounts to from 10° to 50°.

3. A sealing element according to claim 1, wherein the flow contour (25) 1s

provided at the first wall portion (23) of the boundary wall (22).

4. A sealing element according to claim 1, wherein a radially
circumferentially extending flow edge (31) 1s provided as a flow barrier at a

distance from an outer edge (16) of the sealing element (11).

5. A sealing element according to claim 1, the sealing element (11; 41) is

transparent at least in some areas.

6. A sealing element according to claim 5, wherein the first wall portion (23)

IS transparent at least in the area (32) between an outer edge (16) and the radially

circumferential flow edge (31).

7. A sealing element according to claim 1, wherein at least two springing
holding portions (48) are provided at the through-opening (42) for temporarily

fixing the sealing element (41) to a fastening element (5).

17
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Fig. 3A

Fig. 3B

Fig. 3C
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