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Pre-cast concrete element and method of making same.

@ A pre-cast concrete element (2) has a sealing
element (1) protruding from a face thereof, the \\
sealing element having been incorporated in
the concrete element at the time of casting. To

facilitate this, a mould (9) includes means re- 0 \\

leasably to entrap the sealing element (1) to be 1 @

cast in the concrete element so that the sealing

element protrudes from a face of the concrete «

element. Manufacture of such concrete ele- s " :.0

ments with sealing members is thereby facili- 02992\

tated. ) N
- —F
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This invention relates to a pre-cast concrete ele-
ment and more particularly to an arcuate pre-cast
concrete tunnel or shaft lining segment incorporating
a sealing member to prevent ingress of moisture be-
tween abutting faces of the tunnel or shaft lining seg-
ments.

In locations where tunnel or shaft linings are
erected in water-bearing ground and where it is nec-
essary to seal the lining to prevent the ingress of
moisture, such linings can be sealed by inserting re-
silient sealing strips between abutting faces of the
tunnel or shaft lining. Water swellable rubbers have
also been used.

As an example of known practice, EP-A 0375 427
discloses a tunnel lining segment with rubber sealing
members, the sealing members having been seated
and adhesively bonded in pre-cast grooves provided
in the segments.

According to one aspect of the present invention,
there is provided a pre-cast concrete element having
a sealing element protruding from a face thereof,
characterised in that the sealing element having been
incorporated in the concrete element at the time of
casting.

According to a second aspect of the present in-
vention, there is provided a mould for making a pre-
cast concrete element, the mould being characterised
by means releasably to entrap a sealing element to be
cast in the concrete element so as to protrude from a
face thereof.

According to a third aspect of the present inven-
tion, there is provided a method of making a pre-cast
concrete element having a sealing element protrud-
ing from a face thereof, including the steps of provid-
ing a mould for the element to be cast therein, pouring
concrete into the mould and subsequently releasing
the concrete element so formed, characterised in that
the sealing element is releasably entrapped so as to
protrude from an inner wall of the mould prior to the
pouring of the concrete into the mould such that, when
the concrete element is subsequently released, part
of the sealing element protrudes from a face of the
concrete element.

The concrete element can be in the form of an
arcuate tunnel or shaft lining segment.

The sealing element can be a sealing strip and
can be formed from a water swellable rubber, such as
hydrophillic rubber, or a resilient elastomeric material
such as rubber, neoprene or E.P.D.M.

Preferably, the sealing element is provided with a
profile which causes the sealing element to be firmly
anchored in the concrete element.

To enable to the sealing element to be entrapped
by the mould, the sealing element can be provided
with opposed grooves into which respective parts of
the mould can form a tight fit.

For a better understanding of the invention and to
show how the same may be carried into effect, refer-
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ence will now be made, by way of example, to the ac-
companying drawings in which:-

Figure 1 is a diagrammatic view of a concrete tun-

nel lining segment incorporating a cast-in sealing

strip on its edge faces,

Figure 2 is a detailed view of the sealing strip cast

into the segment,

Figure 3 is a diagrammatic exploded view of a

segment mould incorporating the sealing strip,

Figure 4 is a detailed view of the sealing strip

fixed in position in a side of the mould, and

Figure 5 is a detailed view of the sealing strip

fixed in position in the head of the mould.

Referring to Figure 1 a member in the form of a
sealing strip 1 is shown protruding from all four edges
of a concrete member in the form of a pre-cast con-
crete tunnel lining segment 2, the sealing strip 1 hav-
ing been incorporated in the concrete segment 2 at
the time of casting.

Figure 2 shows the sealing strip 1 cast into the
edge of the segment 2, the sealing strip 1 being re-
tained in the segment by one or more continuous or
interrupted anchors 3. If each anchor 3 has a contin-
uous profile, then it will also form a continuous water
bar between the segment 2 and the sealing strip 1.
The water bar reduces the chance of moisture pass-
ing between the seal and the concrete due to imper-
fections in the concrete or the sealing strip 1.

It will be noted that the sealing strip 1 has out-
wardly facing grooves or notches 4 mid-way across its
profile. These grooves 4 are provided in the sides of
the sealing strip in order to fix it to the mould during
casting.

Figure 3 shows a typical mould 9 having grooves
7 and 8 in the head of the mould to receive the sealing
strip 1, which is in this case continuous (the sealing
strip 1 in Figure 3 is only shown diagrammatically).
The mould 9 also includes side shutters 10 and a de-
tachable mould part 11 on the head of the mould to al-
low for segment demoulding after it has been formed.

Figure 4 shows in more detail the sealing strip 1
with its grooves 4 and anchor 3 inserted in the groove
8 in one of the side shutters 10. The grooves 4 on the
sealing strip 1 are held captive by facing protruding
parts formed by a constriction or lips 12 in the groove
8. It will be appreciated that the lips 12 can be located
at any suitable position within the groove 7, 8 provid-
ed that there is a section of the sealing strip 1 which
interlocks with the groove 7, 8. Because the sides
such as 10 are detachable, the only consideration for
demoulding is that the sealing strips 1 should be re-
silient.

Figure 5 shows the sealing strip 1 inserted in the
grooves 7 in the head of the mould 9. The notches or
grooves 4 on the sealing strip 1 are held captive by
the lips 12 in the groove 7. Again, the lips 12 or other
constriction in the grooves 7 can be at any position in
the groove, the interaction between grooves 4 and
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lips 12 holding the sealing strip captive whilst forming
a seal to prevent flow of concrete during casting be-
yond the grooves 4 in the direction away from the an-
chor 3, viz. into the void at the base of the groove 7,
8.

In order to allow vertical demoulding of the seg-
ment, it is necessary to have the detachable sections
11 on the head of the mould 9 to allow the sealing
strip(s) 1 to disengage from the mould.

It will be appreciated that the sealing strip 1 is
cast in and is fully anchored to the segment 2 whilst
being accurately held in position in the mould 9 prior
to casting. Thus, the need to form grooves in the seg-
ments during casting is avoided, as well as the asso-
ciated difficulties with providing a good quality and
well-shaped groove free from imperfections. Also
avoided is the need to fit and glue the sealing strip to
the segment and the possibility of the sealing strip be-
ing dislodged is also reduced.

The protrusion and positioning of the sealing strip
on the segment can be accurately controlled by the lo-
cation of the grooves or notches 4 in the sealing strip
and this increases pressure/gap performance of the
seal.

Because of the continuous anchorage of the seal-
ing strip in the segment, this provides a much im-
proved seal between the concrete and the sealing
strip to give a better seal when in use in a tunnel or
shaft.

Claims

1. A pre-cast concrete element (2) having a sealing
element (1) protruding from a face thereof, char-
acterised by the sealing element (1) having been
incorporated in the concrete element (2) at the
time of casting.

2. A mould (9) for making a pre-cast concrete ele-
ment (2), the mould being characterised by
means (7, 8, 12) releasably to entrap a sealing
element (1) to be cast in the concrete element (2)
so as to protrude from a face thereof.

3. A method of making a pre-cast concrete element
(2) having a sealing element (1) protruding from
a face thereof, including the steps of providing a
mould (9) for the element (2) to be cast therein,
pouring concrete into the mould (9) and subse-
quently releasing the concrete element (2) so
formed, characterised in that the sealing element
(1) is releasably entrapped so as to protrude from
an inner wall of the mould prior to the pouring of
the concrete into the mould such that, when the
concrete element (2) is subsequently released,
part of the sealing element (1) protrudes from a
face of the concrete element (2).
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A pre-cast concrete element, or mould or method
according to claim 1, 2 or 3, respectively, wherein
the concrete element (2) is in the form of an arc-
uate tunnel or shaft lining segment.

A concrete element, mould or method according
to claim 1, 2, 3 or 4, wherein the sealing element
(1) is a sealing strip formed from a water swella-
ble rubber.

A concrete element, mould or method according
to claim 1, 2, 3 or 4, wherein the sealing element
(1) is a sealing strip formed from a water swella-
ble rubber or a resilient elastomeric material.

A concrete element, mould or method according
to any one of the preceding claims, wherein the
sealing element (1) is provided with a profile
which causes the sealing element to be firmly
anchored in the concrete element (2).

A mould according to claim 2 or method accord-
ing to claim 3 or a method or mould according to
claim 4, 5 or 6 as appendant to claim 2 or 3,
wherein the sealing element (1) is provided with
opposed grooves (4) into which respective parts
of the mould (9) can form a tight fit to enable the
sealing element to be entrapped by the mould.
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