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An Injection hose for use In filing voids In concrete during installation of expansion joints Is made from fibre-reinforced plastic ana
has four longitudinal rows of staggered slits In a side wall thereof. The hose Is connected between two elbows having nipples to
recelve an epoxy source. Epoxy Is Iinjected into the tubular members and then into the hose at each end simultaneously. The
pressure from the epoxy opens the slits and exits into the void in which the hose Is located.
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ABSTRACT
An injection hose for use in filling

voids in concrete during installation of expansion
joints is made from fibre-reinforced plastic and

5 has four longitudinal rows of staggered slits 1in a
side wall thereof. The hose is connected between
two elbows having nipples to receive an epoxy
source. Epoxy 1s injected into the tubular
members and then into the hose at each end

10 simultaneously. The pressure from the epoxy opens

the slits and exits into the void in which the

hose is located.
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INJECTION HOSE AND METHOD
OF CONSTRUCTION THEREOF

This invention relates to an injection
hose for use in filling voids in concrete and to a
method of construction thereof. More
particularly, this invention relates to an
injection hose that is used to inject epoxy and
the like to fill voids created during concrete
construction.

During installation of an expansion
joint, it 18 known to fill voids left in the
concrete with epoxy. During installation of the
expansion joint, a hose is laid into that area
where a void 1s likely to form before the concrete
1s poured. The hose has two ends, both fixed.
Each fixed end i1s connected to an elbow which has
a hydraulic nipple into which a source of epoxy
can be injected. Then, after the concrete 1is
poured and has been allowed to cure, epoxy can be
injected into the hose through the elbow by
connecting the source of epoxy to the nipple.
Previous hoses have an interior support (usually
made out of metal or plastic) to prevent the hose
from collapsing and a wall formed out of a cloth
or membrane to allow epoxy to escape through the
sides of the hose through the cloth or membrane
but preventing concrete from entering the hose.
Previous hoses are extremely expensive. Since the
hose remains embedded in the concrete and epoxy

within the void after the epoxy has been used to
- 1] -
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fill the void, the hose cannot be reused and the

cost of the hose is a very important factor. Also,
as the length of the hose varilies with the length of

the void, the hose must often be severed. Because of

the metal support, previous hoses can be difficult
to cut. Further, the slope of the void sometilimes

requires the hose to bend and curve sharply. The

metal support can make it difficult or impossible to

bend or curve the hose sharply.

It is an object of the present inventlon to
provide an lnexpensive hose that 1s strong
enough to withstand pressure from the concrete,
flexible enough to be placed around corners,
rigid enough to allow the epoxy to flow through
the hose before exiting through a side wall of
the hose and soft enough to have strategically
placed slits along 1ts length.

A hose 1s used with a tubular member and 20
nipple to receive epoxy. The hose has a tubular
shape with a reinforced plastic wall defining a
hollow core within said wall. The wall has a
plurality of short slits located therein, said
slits extending through said wall to said hollow
core the slits remalining closed when the hose
has an 1nternal pressure equal to or less than
an external pressure and opening when the hose
has a higher, 1internal pressure from epoxy than
an external pressure to allow epoxy to escape.
The slits are sized and oriented so that a

compréssion strength of the hose 1is not weakened
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significantly. The hose 1s connected to one end

of the tubular member and the nipple 1is

connected to another end of the tubular member.

A method of constructing a hose to fill a
vold located in concrete, the hose having a wall
made from reinforced plastic defining a hollow
core wilithin said wall, said method comprising
cutting four longitudinal rows of slits 1n said
wall of said hose, said slits extending through

said wall to said hollow core said rows being

approximately 80° to 100° apart from one
another, staggering sald slits 1n adjacent rows
so that the slits in rows that are substantially
opposite to one another are mirror images of one
another and slits in adjacent rows are staggered
from one another, not removing any material once
sald slits are cut and cutting said hose to a

desired length, connecting one end of said hose

to one end of a tubular member, said tubular
member having another end that is adapted to
receive a nipple.

In the drawings:

Filgure 1 1s a side view of two lengths of
fibre-reinforced hose that are oriented 90°
relative to one another;

Figure 2 1s an end view of a nipple and
brass elbow extending through an angle iron;

Figure 3 1s a side view of brass elbows
extendling through said angle iron;

Figure 4 1s a side view of elbows

extending through a flat plate;
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‘Figure 5 1s an end view of an elbow
extending through an angle iron;

Figure 6 1s a side view of elbows
connected to injection hoses where said elbows are
mounted on an angle;

Figure 7 1s an enlarged perspective view
of a partial length of fibre-reinforced hose
having staggered slits; and

Figure 8 1s a schematic enlarged end view
of the hose 1n Figure 7.

In Figure 1, there are two lengths of
injection hose 2 that are oriented 90° relative to
one another. Each hose 2 contains
fibre-reinforcement 4 and a plurality of slits 6.
It can be seen that the slits 6 of the uppermost
length of hose 2 are offset from the slits 6 in
the lowermost length of hose 2. The
fibre-reinforcement 4 extends along the entire
length of the hose but is only partially shown so
as not to obscure the slits.

Figures 2 and 3 show an angle iron 8
having a brass elbow 10 therein. The brass elbow
has a nipple 12 at one end thereof. The nipple 12
extends through the angle iron 8. An opposite end
of the brass elbow 10 has an injection hose 2
connected thereto. The hose 2 1s connected to
brass elbows 10 at each end. In an expansion
joint, the injection hoses usually have a maximum

length of 2 metres. If the void is greater than 2
- 4 -
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metres, then extra injection hoses are used, each
connected to a brass elbow. The nipple 12 1is
removable and can be moved from one elbow to
another or each tubular member can have a nipple.
5 The purpose of the nipple 1s to receive an epoxy
source 1in order to inject epoxy into the nipple,
through the elbow and into the hose. The epoxy
can be hydraulically injected into the hose
through the nipple. The epoxy can be injected
10 into all of the brass elbows shown in Figure 3
simultaneously using a nipple in each tubular
member or one at a time.
In Figure 4, three brass elbows 10 are
mounted into a flat plate 14. The same reference
15 numerals are used in Figure 4 as that used in
Figures 2 and 3 to describe those components that
are identical without further description. A
fourth brass elbow (not shown) would be located at
the end of the hose that i1s shown with only one
20 elbow. Preferably, one injection hose 2 extends
between two tubular members and epoxy 1s 1njected
into one end of the hose through one tubular
member while the other tubular member 13 blocked
off. Or, epoxy can be 1injected into both tubular
25 members simultaneously at each end of the hose
using two nipples. Where epoxy is injected into a
single hose where a free end of the hose lies in

the void, the free end is blocked off. Otherwise,
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the epoxy will flow out the free end without being
forced through the slits.

In Figures 5 and 6, angle iron 16
contains a notch 18 and the brass elbows 10 are
located in a vertical part of the angle iron 16.
As can best be seen from Figure 6, the elbows are
mounted at an angle relative to the angle iron and
the injection hose 2 connected to each elbow is
also mounted on an angle.

In Figure 7, an enlarged perspective view
of part of the hose 2 provides a better view of
the slits 6. In each section of hose, there are
preferably four rows 20, 22 (only two of which are
shown). It can be seen that the slits 6 in row 20
are staggered from the slits 6 in row 22. The
other two rows that are not shown in Figure 7 will
also have staggered slits so that the rows that
are 90° apart from one another will have staggered
slits and rows that are 180° apart from one another
will have slits that are identically aligned with
one another. The rows that are 180° apart are
mirror images of one another.

In Figure 8, there is shown a schematic
enlarged end view of the hose 2 shown in Figure 7.
In the three o’clock and nine o’clock positions
shown, there are two rows of slits 6 that are 180°
apart from one another. In the twelve o’clock and
six o'clock positions shown, there is a dotted

line representing rows of slits that are 180° apart
- 6 —
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from one another. These two slits are shown 1in
dotted lines to emphasize that the slits in the
immediately adjacent rows are staggered from one
another and the slits in rows that are opposite to
one another are mirror images of one another. The
rows are preferably approximately 90° apart from
one another but, with four rows of slits in a
length of hose, the adjacent rows could be
substantially 80° to 100° apart from one another.
The purpose of the injection hoses is to
distribute epoxy through the entire hose and out
the slits 6. It 1s important that the epoxy enter
the hose a reasonable distance before it exits
through the s8lits 6 at least to any appreciable
degree. Preferably, epoxy will pass through all
of the slits. Preferably, epoxy will fill the
hose first and then will uniformly exit through
the slits to fill voids between the concrete and
the steel angle iron. 1In this way, the entire
void will be filled with epoxy. If epoxy were to
exit the slits near the elbow first, it is
possible that that epoxy might cure before the
void 1s completely filled and the hose may become
blocked. It 1s also important that the hose not
become blocked with concrete or stones and not
collapse under the weight of the concrete or
stones. The purpose of filling the voids is to

prevent condensation and therefore premature
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failure in the expansion joints with which the
injection hose is used.
The injection hose is much less expensive
than previous hoses and can be quickly and easily
5 cut to the desired length and is strong enough to
resist pressure from the concrete, yet flexible
enough to curve or bend sharply, without
collapsing. Also, the slits are short enough to
remaln closed when the hose has an internal
10 pressure equal to or less than an external
pressure and long enough to open when said hose
has a higher internal pressure from epoxy than an
external pressure to allow epoxy to escape through
the slits. The slits are sized and oriented so
15 that a compression strength of the hose i1s not
weakened significantly. Preferably, the slits are
separated longitudinally by a distance
approximately equal to their length and, still
more preferably, the slits are approximately 6 mm
20 long. The hose is preferably reinforced with
fibre so that the hose can be easily cut to
desired lengths and the slits can be easily formed
within the hose. Four longitudinal rows of slits
are cut into the wall of the hose, the rows being
25 approximately 80° to approximately 100° apart from
one another. Preferably, the adjacent rows are
substantially 90° apart from one another. The
slits in adjacent rows are staggered to maintain

sufficient compression strength in the hose and
.....8...
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also to more evenly distribute the epoxy. NoO
material is removed from the hose when the slits
are cut and this allows the slits to remain fully
closed when the internal pressure of the hose is
equal to or less than the external pressure.
Preferably, the hose has a compression strength to
withstand pressure from up to 3 feet of concrete
without collapsing. When the concrete forms are
being constructed, the injection hoses and tubular
members are placed into those areas where voids
are expected to occur. If concrete should fill
part of the void, it is important that the hose
have sufficient compression strength so that it
does not collapse from the weight of the concrete.
It is particularly important that a length of hose
closer to the tubular member does not collapse
while a void remains at a free end of the hose.

If this were to occur, of course, epoxy could no
longer be passed through the hose and the void
could not be filled. Injection hoses of the type
described are particularly designed for use during
the installation of an expansion joint.

The hose of the present invention can
easlily be cut at the site by any cutting tool, for
example, a knife. The hose is rigid enough to
withstand the pressure of concrete, yet flexible
enough to fit into spaces where the hose must be

curved. The tubular members are preferably elbows
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made from metal and still more preferably made

from brass.



CA 02243487 2005-10-06

The embodiments of the invention in which an
exclusive property or privilege 1s clalmed are
defined as follows:

1. A hose for use with a tubular member
and nipple to receive epoxy, said hose
comprising a tubular shape with a reinforced
plastic wall defining a hollow core within said
wall, said wall having a plurality of short
slits located therein, said slits extending
through said wall to said hollow core said slits
remalning closed when said hose has an i1nternal
pressure equal to or less than an external
pressure and openling whén sald hose has a higher
internal pressure from epoxy than an external
pressure to allow epoxy to escape, said slits
being sized and oriented so that a compression
strength of the hose 1s not weakened
significantly, said hose belng connected to one
end of said tubular member and said nipple being
connected to another end of said tubular member.
2. A hose as claimed 1in Claim 1 wherein
the slits are arranged in rows.

3. A hose as claimed 1n Claim 2 wherein
the slits are separated longitudinally by a
distance approximately equal to their length.

4 A hose as claimed i1n Claim 3 wherein

the slits are approximately 6 mm long.
5. A hose as claimed 1in Claim 3 wherein
the slits are arranged in four rows extending

longitudinally along said hose, each row being

-11-
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approximately 80° to 100° apart from one
another. ‘

6. A hose as claimed 1n Claim 5 whereiln
the slits 1n rows adjacent to one another are
staggered relative to one another and the slits

in rows that are opposed to one another are
mirror images of one another.

7. A hose as claimed in Claim 6 wherein
the rows are substantially 90° apart from one
another.

8 . A hose as claimed 1n Claim 1 wherein
plastic wall 1s reinforced with fibre.

9. A hose as claimed in Claim 1 wherein a
free end of the hose away from said tubular
member 1s blocked.

10. A hose as claimed in Claim 1 whereiln
sald hose 1s connected to a tubular member at
each end.

11. A hose as claimed in Claim 10 wherein
each tubular member has a nipple connected
thereto.

12. A hose as claimed in Claim 10 wherein a
passage 1n one tubular member 1is blocked.

13. A method of constructing a hose to fill
a vold located 1n concrete, said hose having a
wall made from reinforced plastic defining a
hollow core within said wall, said method
comprising cutting four longitudinal rows of
slits 1n said wall of said hose, said slits
extending through said wall to the hollow core

said rows being approximately 80° to

-]2-
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approximately 100° apart from one another,
staggering salid slits in adjacent rows so that
the slits 1n rows that are substantially
opposite to one another are mirror i1mages of one
another so that said slits remain closed when
said hose is at rest and will open when the hose
1s subjected to sufficient internal pressure
slits 1n adjacent rows are staggered from one.
another, not removing any material when said

" slits are cut and cutting said hose to a desired
length, connecting one end of said hose to one
end of a tubular member, said tubular member
having another end that 1s adapted to receive a
nipple.

14. A method as claimed 1in Claim 13
including the step of choosing a hose that has a
compression strength to withstand pressure up to

3 feet of concrete without collapsing.

-13-
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