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(57) Abrege/Abstract:
A hole repair assembly includes a support. A connector Is fastenable to the support. A closure can connect to the support with the
connector. The support, connector and closure are configured so that the support and the closure can be connected and spaced
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(57) Abrege(suite)/Abstract(continued):
from each other with the connector. One or more retaining members are arranged on one or both of the support and the connector
to extend from the connector.
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(57) Abstract: A hole repair assembly mcludes a support. A connector 1s fastenable to the support. A closure can connect to the sup-
port with the connector. The support, connector and closure are configured so that the support and the closure can be connected and
spaced from each other with the connector. One or more retaining members are arranged on one or both of the support and the con -
nector to extend from the connector.
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HOLE REPAIR
FIELD

[0001] Various exemplary embodiments of a hole repair assembly and methods of

can be used fogether with a setiable material. However, the resuit tends to be unsightly.
Furthermore, the settable matenal and the concrete of the slab are generally not
homogenous once the settable material has set in the hole. Thus, a plug of the material
can be pushed out of the hole and fall onto the floor below. This might happen when a

vehicle or some other load passes over the hole.
SUMMARY

[0003] Various exemplary embodiments of a hole repair assembly comprise

a connector that is fastenable to the suppor;

a closure for connection to the support with the connector, the support,
connector and closure being configured so that the support and the closwe can be
connected and spaced from each other with the connector; and

one or more retaining members arranged on one or both of the support and
the connector to extend from the connector,

100041 The connactor may be elongate. A distal end of the connectar may be

fastenable to the support. The closure may be connectable to the support with the
connector at or near a proximal end of the connector, and the retaining members
extending from a longitudinal axis of the connector.

I0008] The elongate connector may be a round bar, the support including a socket
or socket member that opens on a proximal side of the support so that the distal end of

the connector can he secured in the socket or socket member.
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[CO086] The connector may be threaded. The socket or socket member may be
internally threaded so that the distal end of the connector can be secured by being
screwad inta the socket or socket member.

[Q007] The suppart may include a support element, the socket member being

fastened o a proximal side of the support element.

{008} The closure may define an opaning through which the connector passes s0

that a threaded fasiener can be threaded onto the proximal end of the connector to

retain the closure on the connector.

{G009] Two or more retaining bars may be mounted on one or both of the support

away from the connector.

[G010] At least a portion of the distal region of each retaining bar may be fastened o

(0011} Various exemplary embodiments of a method of repairing a hole in a
structural component with the repair assembly described above comprise the steps of:

positioning the support to overlie the hole on a distai side of the structural
component;

positioning the closure over the hole on a proxmal side of the structural
component;

secuning the closure against the proximatl side of the structural component by
fastening the connector o both the closure and the support; and

at least partially filling a velume between the closure and the support with a
settable maternial.

{0012} Various exemplary embodiments of a hole repair assembly comprise

a support;

a connector that is fastenable fo the support; and
the connector to extend from the connector, the connector being configured to that a
closure can be connected to the support with the connector, so that the support and the

closure can be spaced from each other with the connector.
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{0013] Various exemplary embodiments of a hole repair assembly comprise

fastened to a distal side of the support element, the socket member having an internally
threaded sockst;

an glongate threaded connector with a distal end that can be threaded into or
out of the socket member;

a closure that defines an opening to accommodate the threaded connector
50 that a fastener can be threaded onto a proximal end of the threaded connector to

one or more retaining members arranged on one or both of the support and

the connecior o extend from the connector.

{00141 Various exemplary embodiments of a hole repair assembly comprise one or

inany combination.

[0015] Various sxemplary embodiments of a hole repair assembly comprise a kit of

the support, connector, closwe and retaining member(s} supplied separately or in any
combination, for the purposes of assembly by an installer or other user.

DESCRIPTION OF THE DRAWINGS

[C016] Figure 1 shows a plan view of an exemplary embodiment of a hole repair

assembly.
[0017] Figure 2 shows a schematic side sectioned view through A in figure 1.

100181 Figure 3 shows another schematic side sectioned view through A in figure 1.

{00191 Figure 4 shows a schematic side sectioned view through B infigure 1.

{CO20] Figure & shows a more detalled schematic side sectioned view through A in

[0021] Figure B shows a schematic side sectioned view of another exemplary

embodiment of a hole repair assembly.
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[0022] Figure 7 shows a three dimensional view of the hole repair assembly of

figures 2 1o 4.

DESCRIPTION OF THE EMBODIMENTS

[0023] in the drawings, reference numeral 10 generally indicates an exemplary

embodiment of a hole repair assembly.

(00241 The hole repair assembly 10 can be used for repairing structural components

[0025] The repair assembly 10 includes a supportin the formof an elongate support
element 12. The support element 12 is in the formof an ekongate bar that is generally
flat and rectangular in crass section. Other corfigurations may also be sutable. The
support element 12 can be in the form of a metal bar or plate. For example, the bar or

plate can be of galvanised steel

smooth bar or even a length of reinforcing bar.

(G027 ] The assembly 10 incCludes a closure member or ciosure 18. The closure 16

support element 12 with the connedctar 14 gt or near a proximal end 18 of the connector
14 so that the closure 16 is spaced from the support element. The closure 16 can be a

example, the closure 16 can be of a polyvinyl chionde (PVC) material. The closwe 16
can have a thickness of between about 3 mm and 6 mm, for example, 4.5 mm.
[0028] The support element 12, the closure 16 and the connector 14 are configured

connector 14 can be of a length which would allow it {0 extend through holes in slabs
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having a range of thicknesses. In that example, aninstaller can simply cut the connector
14 to fength.

[0029] More panticularly, the support element 12 is dimensioned to overlie a distal
surface 22 of the slab 11 and to span a distal opening 24 of a hole 26. The closure 18 is
dimensioned to overlie a proximal surface 28 of the slab 11 about g proximal opening 30
of the hole 26.

[C030] The suppott element 12 includes a socket that can accommodates the
connector 14 to secure the distal end 32 of the connedior 14 fo the support element 12.
In this example, a sockel member 34 s mounted on g proximal swface 36 of the suppon
elerment 12 {o define the socket. The socket member 34 has an internal thread. Where
connector 14 can be threaded into the socket member 34 to secure the connector 14 {o

the support element 12.

0031} The closure 16 defines an opening 20 o accommodate the connector 14. In
particular, when the support element 12 is supported on the distal surface 22 and the
connector 14 is secured to the socket member 34, the closure 16 can be pressed up

that position, the closure 16 can close the proximal opening 30.

[0032] A nut 38 can be threaded on fo the connector 14 to secure the closure 16 on
an outer side of the closure 16 by butting up against the closure 16 as it is threaded on
to the connector 14. The closure 16 defines a recess or countersunk formation 54 o
accommodate the nut 38. For example, the closure 16 is shaped so thatthe nut 38 is
flush with the closure 186.

{0033} The connector 14 is of steel. The steelcan be galvanised. The connector 14

diameters can also be suitable, depending on the application.

[0034] The support element 12 is dimensioned to span or straddie the distal
opening 24.

{00335] Prior to positioning the support element 12, diametrically opposed radial

chammels 40 can be formed or chased into the slab 11 to accommodate end portions 42
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of the support element 12. The channels 40 are formed so that the support element 12 is

positioned below the distal surface 22 of the slab 11.

18 mm, for example, about 12 mm. Each of the channels 40 can have a depth of
betweean about 25 mm and 30 mm, for example, about 27 mm. The support element 12
can clear sides of the channels 40 by between about 5 mm and 15 mm, for example,
about 10 mm. This aliows g settable material to fill those clearance zones, which is

structurally desirable.

{0037} The sockel membper 34 is fastened to the support etement 12 (figure 3},
about halfway between the end portions 42 of the support element 12. The socket
member 34 can be of steel and can be welded or otherwise secured fo the proximal

surface 28 of the support element 12,

48 are fastened fo the socket member 34 to extend at least partially generally parallel to
the longitudinal axis of the connector 14, the proximal portions 50 extending generally
radiaily wath respect fo the longitudinal axis of the connectior 14,

1G040] The retaining members 46 are in the form of steel bars that are bentor

atherwise shaped to form the distal and proximal portions 48, 50. The retaining members

concrete. The retaining member 46 have a radius of between about 8 mmand 12 mm,

for example, 10 mm.

[0041] Thus, as can be seen in the drawings, the retaining member 46 extend

initially downwardly from the socket member 34 before extending towards sides of the



CA 02927802 2016-04-18

WO 2015/054727 PCT/AU2014/000974

hole 26 to terminate a minimum of about 10 mm from the sides. The retaining members

48 can extend downwardly for about 50 mm, in one example.

[0042] The socket member 34 has at leasttwo opposed flat faces to fadilitate
connection of the retaining members 46 {0 the socket member 34, by welding, for
exanmple. The socket member 34 can be nut-shaped to define the flat faces.

f0043] Core holes are generally cylindrical. The support element 12 is dimensioned
s0 that part-hemispherical openings 52 {figure 1) are formed on respective sides of the
into the volume 44 vig these openings 32. That settabie matenal can be concrete or a
grouting material. For example, that seftable material can be a zinc enriched

element 12 from cormosion.

[0044] The settable material can be used o fill the volume 44 and can also be
poured over the suppont element 12 fo be flush with the distal surface 22 of the slab 11.

Thus, once set, the hole 26 is largely indiscernible from the distal surface 22.

[0045]

countersunk formation 54 can simply be filled. Thus, the hole 26 is largely indiscernible

from the proximal side.

(048] Set out below is a table showing possible relative dimensions of the core
hole 16 and the support element 12.

Core Hole Diameter Support element Support element Support element

{mm) - Width (mm) Length (mm) Thickness (mm)

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

..........................................................................................................................................................................................................................
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

70 to 125 30 180 12

125 to 200 50 260 12

150 to 200 80 270 12

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L . R L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L W el
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00471 it is submitted that a person of ordinary skill in the field could readily
determine suitable dimensions for the support element 12 for a range of hole diameters
using the above table, The above table also pravides an indication of the extent to which
the retaining members 46 can extend fromthe connector 14

{00481 it has been found that an area defined by a core hole, repaired as described

above, can withstand a concentrated load in excess of 7.5 KN.

embodiment of a hale repair assembly. With reference to figures 1 to 5, ke reference

numerals refer to like parts, unless otherwise specified. However, common use of

reference numerals is not intended to limit the scope of the appended claims.
Furthermore, where practical, components of the assemblies 10, 80 can be interchanged
without departing from the scope of the appended claims.

when the closure 14 is removed, the settable material is finished flush with the surface
28, without interference by the support element 12.

[0051] The sleeve 62 can be of a plastics maternal. For example, the sleeve 62 can

be a length of conduit or pipe.

[0052] The assembly 10, 60 s provided in a kit form o suit various hole diameters,

for example, such as those sef out in the above table.

1C053] i use, the support element 12 is positioned on the distal surface 22 and a

marker is used o make an outline of the end portions 42 of the support element 12 that
opening 24. The marking is cared out so as © provide a clearance around the portions

42 For example, the clearance can be about 10 mm.

{0054 ] The marked area is then chased out to the required depth, as sei out above,
for example, between about 25 mm and 30 mm, for example, about 27 mm, to define the
radial channels 40.
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[G055] A distance between the proximal surface 28 of the slab 11 and a floor or bed

of the radial channels 40 is measured and the connector 14 is cut o size.

(00561 The distal end 32 of the connector 14 is then threaded into the sockst
member 34 to secure the connector 14 to the support element 12

[00571 A bead of sificone or a similar product can be applied about a periphery of

proximat surface 28.

[0058] The growt or cementitious material is then powed through the hemispherical

openings 52 fo at least partially fill the volume 44. The rest of the volume 44 is then

firished off with the grout or cementitious material using a trowel or the fike to provide a
swrface that is flush with the distal surface of the siab 11.

unscrewsd and the closure removed. Also, particularly with the assembly 60, the
connector 14 can be unscrewed from the socket member 34 and removed. The resultant
grea about the proximal opening 30 can be plastered with the grout or cementitious

matenal t0 provide a surface that is flush with the proximal surface 28 of the slab 11.

[0060] Thus, once the above process is complete, there is provided a plug for the

core hole thatl is largely indiscermnible. Also, as a result of the support element 12 and the

results in the substantial reinstatement or re-constitution of the slab 11 without the core
hole 26. The reasan for this is that the plug is retained in the hole 26 by the support

volume 44 and thus the plug.

[0061] Throughout the specification, including the claims, the words “proximal® and

“distal” have no specific meaning apart from identifying oppasite origntations relative to

the structural component. In this case, “proximal relates to an approach from that side of
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an approach from that side of the structural component on which the support member is

positioned.

[0062] Throughout the specification, including the claims, the word “support” and
derivatives is to be given a meaning that is not dependent on the orientation of the
component or aricle being supported. Thus, the adicle or component can be hung or
depend from the support member or can be carried on the support member.

[C063] Throughout the specification, including the claims, the word "connector”
articles together. it need not be a separate component in and of itself and can form a
unitary structure together with either or both of the components that are connected.

[0064] Throughout the spedification, including the claims, the word “repair” and

derivatives includes, butis rot limited to, performing operations relating to the correction

hole was made. it also encompasses operations that include improving or enhancing a
condition of the structural component and even mounting other components to the
structural component.

[0065] Throughout the specification, including the claims, the word “retain” and

derivatives includes, butis not limited to, the action or operation of keeping an arlicle or

compeonent in a position relative to other articles or components.

[3066] Throughout the specification, including the claims, the verb “position” and its
derivatives includes, but is rot limited to, placing an article or compeonent in a location
that Is not necessanly predetermined. In other words, simply moving the article or

encompassed by the verb “positon”. The noun “position” and its derivatives is to be

given the same consideration.

[0067] Throughout the specification, including the claims, the verb “secure” and its

derivatives includes, butis not limited to, holding a component or article in a place or
position in a non-locking, removable or detachable manner.
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{U068] Throughout the specification, including the claims, the word “closure”
includes, butis not limited to, an arlicle, component or contrivance that can substantially

close an opening and not necessarily in a sealed manner.

[C069] Throughout the specification, including the claims, where the context permits,

interpreted as including the stated integer or integers without necessanly excluding any

other integers.

.............

readily occur to those skilled in the art.

[0071] Variations {e.g., madifications and/or enhancements) of one or more
embodiments described herein might become apparent 1o those of ordinary skill in the
art upon reading this specification. The inventor(s} expect skilled artisans to employ such
practiced other than as specifically described herein. Accordingly, as permitted by law,
the claimed subject matter includes and covers all equivalents of the claimed subject
matter and all improvements to the claimed subject matter. Moreover, svery
combination of the above described elements, activities, and all possible vanations
thereof are encompassed by the claimed subject matter unless otherwise clearly

context.

[0072] The use of any and all examples, or exemplary language {(e.qg., “such as”)

does not pose a limitation on the scope of any claimed subject matter unless otherwise
stated. No language in the specification should be construed as indicating any non-

{00731  The use of words that indicate orientation or direction of travel is notto be
considered limiting. Thus, words such as “above’, “bebw”, “front”, "back”, “rear”, "side”,

“up”, down®, "upper”, “lower”, “top”, “‘bottom”, “forwards”, "backwards”, “towards”, “distal’,
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‘proximal”, “in’, “out”, "under’, “over” and synonyms, anfonyms and derivatives thereof
have been selected for convenience anly, unless the context indicates otherwise. The
inverntor envisages that varous exemplary embaodiments of the claimed subject matter
can be supplied in any particular orientation and the claimed subject matter is intended

to include such orientations,

[0074] Thus, regardless of the content of any portion of this specification, unless
clearly specified to the contrary, or clearly contradicied by context, with respect to any
claim, whether of this application andfor any claim of any application claiming priority

herato, and whether originally presented or otherwise:

a. thereis no requirement for the inclusion of any particular described or

e. any aclivity or element can be specifically excluded, the sequence of

activiies can vary, and/or the interrelationship of elements can vary.

[0075] The use of the terms “a” “an”, “said”, “the”, and/or similar referents inthe
context of describing various embodiments (espedially in the context of the following
claims} are to be construed to cover both the singular and the plural, unless otherwise
indicated herein or clearly contradicted by context. The terms “compnsing,” “having,”
‘including,” and “‘containing” are to be construed as open-ended terms (1.6, meaning

[0076] Moreover, when any number or range is described heregin, unless clearly
stated otherwise, that number or range is approximate. Reciation of ranges of values
herein are merely intended o serve as a shorthand method of referring individually fo
each separate value falling within the range, unless otherwise indicated herein, and each
separate valug and each separate subrange defined by such separate values is

incorporated into the specification as if it were individually recited herein. For example, if
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a range of 1 fo 10is descnbed, that range includes all values therebetween, such as for
example, 1.1, 2.5, 3.335, 5, 6.179, 89998 etc., and includes all subranges
therebetween, such as for example, 110 3.65, 2.810 §.14, 183 10 9, efC.

[0077]  Accordingly, every portion (e.g., title, field, background, summary,
description, abstract, drawing figure, etc.) of this application, other than the claims
themselves, is to be regarded as illustrative in nature, and not as resirictive, and the

scope of subject matter protected by any patent that issues based on this application is
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CLAIMS

1. A hole repair assembly comprising

a suppaort;

a closure tor connection o the support with the connector, the support,
connector and clasure being configured so that the support and the closure can be

2. The hole repair assembly as claimed in claim 1, in which the connector is
elongate, a distal end of the connactor being fastenable to the support, the closure being
connectable to the support with the connector at or near a proximal end of the
connector, and the retaining members extending from a ongitudinat axis of the
connector.

3. The hole repair assembly as claimed in claim 2, in which the elongate
connector is a round bar, the support including a socket or socket member that opens on
a proximal side of the support so that the distal end of the connector can be secured in
the socket or socket member.

4. The hole repair assembly as claimed claim 3, in which the connector is
threaded and the socket or socket member is internally threaded so that the distal end of

the connector can be secured by being screwed into the socket or socket member.

3 The hole repair assembly as claimed in claim 3, in which the support
includes g support element, the socket member being fastened to a proximal side of the
support element.

suppart element.
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7. The hole repair assembly as claimed in claim 8, in which the closure defines

an opening through which the connector passes 56 that a threaded fastener can be

8. The hole repair assembly as claimed in claim 1, 10 which two or more
retaining bars are mounted on ane or both of the support member and the elongate

CONNector.

3. The hole repair assembly as claimed in claim 2, in which two or more
retaining bars are mounted on one or both of the support and the connector and the
retaining bars are each curved, with a distal region generally parallel to the connector

and a proximal region curved or bent away from the connector.

14. The hole repair assembily as claimed in claim 8, in which two or more
retaining bars are mounted on one or both of the support member and the elongate
connector and the retaining bars are each curved, with a distal portion generally parallel

to the connector and a proximal portion curved or bent away from the connector.

11. The hole repair assembly as claimed in claim 10, in which at least a portion

of the distal region of each retaining bar is fastened to the socket member.

12. A method of repairing a hole in a structural component with the repair
assembly of claim 1, the method comprising the steps of:

positioning the support to overlie the hole on a distal side of the structural
component;

nasitioning the closure over the hole on a proximal side of the structural
component;

securing the closure against the proximal side of the structural component by

fastening the connector o both the closure and the support; and
seftable maternial.

13. A hole repair assembly comprising

a support;
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a connector that is fastenable to the support; and
one or more retaining members arranged on one or both of the support and
the connector to extend from the cannector, the connactor being configured to that a

closure can be spaced from each other with the connector.

14. A hole repair assembly comprising

a support that includes a support element and a socket member that is
fastened to a distal side of the support element, the socket member having an intemally
threaded socket;

an elongate threaded connector with a distal end that can be threaded inte or
out of the socket member;

a closure that defines an opening to accommodate the threaded connector
so that a fastener can be threaded onlo g proximal end of the threaded connector to
connect the closure and the support in a spaced manner; and

one or more retaining members arranged on one or both of the support and

the connector to extend from the connector.
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