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(57) Abstract: A detectable warning tile which aims to solve the problem of buckling and cracking associated with different thermal
expansion properties of the tile and the substrate in which it 1s installed. Said tile 1s provided with underside flanges on only some of
the outermost vertical surface of the tile. The tile need not be a quadrilateral, the tile may have more or fewer than fours edges.



DETECTABLE WARNINGS

RELATED APPLICATIONS
[0001] This application claims the benefit of priority to United States Provisional Patent

Application Serial No. 61/542,532 filed 03 October 201 1.

SCOPE OF THE INVENTION
The present invention relates to a detectable warning tile, and preferably a
detectable warning tile designed to provide visual impaired individuals with a warning of

a possible approaching hazard.

BACKGROUND OF THE INVENTION

The use of warning tiles to notify visually impaired individuals of a potential
hazard are known. Canadian Patent No. 2,755,566 describes a warning tile construction
which mcludes an upper surface characterized by a number of upwardly extending
truncated-like projections, and a tile base which 1s configured to receive one or more

installable detectable warning.

SUMMARY OF THE INVENTION

[0002] Methods, systems and devices for detectable warnings are disclosed. More
preferably, a detectable warning title 1s provided which includes detectable warnings
which are selected to warn visually impaired individuals of an approaching hazard.

In one non-limiting aspect, the present invention resides in a detectable warning
tile comprising: a body having a plurality of edges and an upper surtace, the body
including at least three adjacent edges; a plurality of detectable warnings on the upper
surface; and an upper lip along the at least three adjacent edges, the upper lip having at
least one break theremn disposed proximate a first and second edge of the body; wherein
the upper lip extends along a first edge of the at least three adjacent edges to define a first
edge length, along the second edge of the at least three adjacent edges to define a second
edge length and along the third edge of the at least three adjacent edges of the body to
define a third edge length, the first edge has a triangular peak at a midpoint of the first

edge length, the triangular peak extending inwardly towards a center of the tile; wherein
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the detectable warnings rise a specified height off the upper surface, and the upper lip

rises a greater height off the upper surface.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1A 1s a schematic picture of a replaceable detectable warning tile with a
protective upper lip and lower flanges on two opposing edges but not on the other two
edges.

[0004] FIG. 1B 1s a close up schematic picture of the same tile depicted in FIG. 1A.
[0005] FIG. 1C 1s a schematic picture of the same tile depicted in FIG. 1A looking along

the long axts of the tile.

[0006] FIG. 1D is a schematic picture of the same tile depicted in FIG. 1A looking from

underneath.

|0007] FIG. 2 1s a photograph of an example of a tile including a flexible grommet

surrounding a fastener.

[0008] FIG. 3, FIG. 3A, FIG. 3B, FIG. 3C show a series of schematic drawings of a tile
assembly including an isolation tray.

[0009] FIG. 4A is a schematic picture of a replaceable detectable warning tile with a
protective upper lip designed to promote self-cleaning.

[0010] FIG. 4B is a schematic picture of the same tile depicted in FIG. 4A looking along
the long axis of the tile to emphasize the triangular shape of the upper lip.

|0011] FIG. 4C 1s a schematic picture of the same tile depicted in FIG. 4A.

[0012] FIG. 5A is a schematic picture of a replaceable detectable warning tile with

features designed to allow venting from below to above the tile.
[0013] FIG. 5B is a close up schematic picture of the tile depicted in FIG. 5A.
[0014] FIG. 5C 1s a schematic of a screw with ribs on the underside of the screw head.

[0015] FIG. 5D is a schematic of an anchor that allows venting.
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DETAILED DESCRIPTION

[0016] FIGS. 1-4 show detectable warning tiles. The upper surface of such a tile includes
detectable warnings, in this case truncated domes as specified by Americans with
Disabilities Act Accessibility Guidelines. The tile is designed to warn the visually impaired
that they are approaching a hazard, and so can be installed, for example, at the edge of train
platform or at a curb ramp where a pedestrian walkway meets a road.

[0017] The tiles of FIGS. 1-4 are designed to be installed in wet concrete. In each case, the
unit is assembled by attaching anchors to the tile using fasteners, ¢.g., screws, as shown.
Once the anchors are attached to the tile, the entire unit may be pressed into wet concrete so
that some surface of the tile is flush with the surrounding walking surface, while the
truncated domes protrude upward to allow for tactile detectability. In this way, the
truncated domes will protrude above the walking surface so as to provide a tactile warning
to visually impaired pedestrians.

[0018] The anchors are formed with a bottom portion that is wider that at least some other
portion of the anchor. Once the concrete cures and hardens, the wider, lower portion will
be locked in place vertically by the hardened concrete. In some cases, anchors are formed
so that the hardened concrete will lock the anchor in place horizontally as well. As shown
In the figures, some anchors are formed with a polygonal, e.g., hexagonal, horizontal cross-
section. Because this part of the anchor is not circular, the cured, hardened concrete will
prevent the anchor from spinning about a vertical axis. The anchor may also include
vertical protrusions that similarly prevent the anchor from spinning.

[0019] FIGS. 1C and 1D also show a different type of anchor that mimics a rib on the
underside of the tile. This rib-anchor is fastened to the tile by multiple fasteners at different
Jocations unlike the single-fastener, hexagonal anchors also shown. Ribs can be used to
provide stittness or strength to the tile, and the multi-fastener anchor can mimic those

etfects.
[0020] The tile is attached to the anchors by the fasteners. If the fasteners are removed, the

~tile can be removed leaving the anchors in place in the concrete. The tile can be removed
because it is shaped or otherwise formed so that the cured concrete does not lock it in place.
To the extent that the tile protrudes downward into the concrete, and to the extent that such
downward protrusions vary in width as a function of height, the protrusions should be
narrower, Or at least not broader, the lower they go (except in the isolation tray embodiment

described below).
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[0021] Such replaceable detectable warning tiles can have a number of problems which are

addressed by inventions disclosed herein.

{0022} Preventing Buckling
[0023] A first problem is buckling. Because the tile is typically not made out of the same

material as the substrate in which it is installed (e.g., polymer composite tile vs. concrete
substrate), the tile and the substrate may have different thermal expansion properties.

When the tile is installed and the concrete cures, the void in the concrete formed by the tile
will conform to the tile precisely. But as the temperature varies, the expansion or
contraction of the concrete will change the shape of the void into which the tile must fit. At
the same time, the size of the tile will also change due to thermal expansion, and it will do
so at a different rate than the concrete. If the tile becomes too large for the space in the
concrete into which the tile must fit, the unit must somehow deform and may buckle.

[0024] Similarly, when the tile is installed and the concrete cures, the anchors are aligned
with attachment points on the tile where the anchors are fastened to the tile. As the
temperature varies, it is the thermal expansion of the concrete that determines the location
of the locked-in anchors, while the thermal expansion of the tile determines the location of
the attachment points. If the tile and concrete expand at different rates, the anchors may
cease to be well-aligned with their attachment points. This too may cause the tile to buckle.
{0025] Generally, buckling may be prevented or reduced by reducing the interaction of
tlanges on the tile with the underlying concrete. In particular, the FIGS. schematically
depict several ways of addressing the problem of buckling.

[0026] FIG. 1A shows schematically a tile with underside flanges on only two opposing
sides, with the other two opposing sides left without any flange. Some wet-set, replaceable,

detectable warning tiles have underside flanges on all (typically four) sides of the tile. By

leaving some sides of the tile with no underside flange, buckling may be reduced. In
particular, FIG. 1A shows a tile with a long direction, presumably perpendicular to the
direction in which pedestrian will walk over the tile, and a short direction, parallel to the
direction of pedestrian traffic. In FIG. 1A, the tile has underside flanges on the long sides,
running perpendicular to the direction pedestrian traffic, and no flanges on the short sides
parallel to pedestrian traffic. As shown in detail in FIG. 1B, the underside flanges are
separated by the shorter horizontal dimension of the tile. Longer flanges separated by the
shorter direction of the tile may cause less buckling than shorter flanges separated by the

longer direction of the tile. But in either case, leaving one or more sides with no flange,
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may reduce buckling. More generally, a tile may reduce buckling where at least one, in

some cases both, of two opposing sides has no flange.

[0027]} The flanges may extend from the outermost vertical surface of the tile unit, or, as
shown, the tile may extend horizontally beyond the flange. The tile need not be
rectangular. For example, the tile could have an arcuate shape, or trace out an angular
sector of an annulus. The tile also need not be a quadrilateral, even a curvilinear
quadrilateral; the tile may have more than four or fewer than four edges.

[0028] Another way of reducing the problem of buckling is to allow the anchors and/or
fasteners to move relative to the tile. Since the anchors are locked into the concrete, they
will necessarily move differently due to the thermal expansion than the points on tile to
which the anchors are attached, e.g., the holes for the fasteners. FIG. 2 shows a flexible
grommet that fits around the fastener, which, in this case, is a screw. The fastener is rigidly
fixed to the anchor, but because the grommet is flexible and compressible, the fastener can
move relative to the tile without forcing the tile to deform; the grommet is deformed
instead. Some previous detectable warning tiles have used fasteners with heads that are
designed to mate closely with the hole in the tile, e.g., a screw with a countersink head that
mates with a conical hole in the tile. In employing the present idea, it is important that the
fastener does not mate so closely with the tile that it becomes impossible for the fastener to
move relative to the tile. Thus, the screw shown in FIG. 2 is a flat-head screw and the tile
is cut to leave room for the head of the screw to move relative to the tile.

[0029] Alternatively, the fastener may be fixed to the tile, but allowed to move slightly
relative to the anchor. The anchor may be made of some flexible material that allows the
tastener to move slightly with the tile while the anchor stays fixed in the concrete.

[0030] In any case, the amount of relative thermal expansion or contraction allowed may be

the amount of expansion or contraction associated with a specific change in temperature of
the tile, for exa_mple 1,2,3,4,5,10, 15, 20, 25, 30, 40 or 50 degrees centigrade.

[0031] FIG. 3 shows yet another way of addressing the problem of buckling, by installing
the tile in an isolation tray. In this embodiment, a tray is affixed to the tile. The fasteners
pass through the tile, through the tray and then into the anchors. The isolation tray 1s larger
than the tile, leaving room for the tile to expand and contract horizontally inside the tray.
An exposed gap between the tray and the tile can be sealed, for example with a flexible
caulking that allows for expansion and contraction of the tile while preventing debris from

falling into the tray. The presence of the tray leaves a horizontal gap between the tile and
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the surrounding concrete, allowing the tile to expand and contract relative to the concrete
without buckling. The is also beneficial when used with a replaceable tile in that the tray
keeps the tile from coming directly in contact with the concrete, making the tile easier to
remove. Moreover, because the tile is not embedded directly in the concrete, underside
protrusions can be any shape, including wider at their lowest point, without compromising
replaceability. The isolation tray may be made from a variety of materials, and in
particular, could be made from a material whose thermal expansion characteristics mimic

those of concrete.

[0032] Protecting Detectable Warnings
[0033] A second problem with some detectable warning tiles is damage to the truncated

domes when a snow plow or shove! is scraped across the top of the tile. Where detectable
warnings protrude above the level of the surrounding walking surface, a plow or shovel that
travels along the walking surface may shear off or otherwise damage a truncated dome.

FIG. 1A shows a detectable warning tile with an upward facing lip to address this problem.
The upper surface of the tile is generally flat, punctuated by truncated domes. The lip
protrudes upward from the tile to a greater height than the truncated domes. In this way,
the blade of a snow plow or shovel may ride along the upper lip without ever contacting the
truncated domes. Thus the lip protects the truncated domes from damage. Where tiles are
intended to be installed adjacent to one another, the upper lip may extend only along some
sides of the tile. In that way, an upper lip can be formed around a collection of tiles with no
upper lip along the internal secams between tiles. FIG. 1A shows a tile with an upper lip
along only three of its four sides.

{0034} Cleaning

[0035] A third problem with some detectable warning tiles is the difficulty of cleaning the
tile. FIG. 4A shows a detectable warning tile designed to be at least partially self-cleaning.
The unit has an upper lip to protect the detectable warnings from snow plows as described
above. In this case, the upper lip is broken at locations on the long sides of the tile, near the
corner. In this way the upper lip defines one or more openings. The upper lip along the
long sides of the tile is also wider at the center than at the corners. In FIGS. 4A-4C the long
sides of the upper lip have triangular peaks, but many such shapes will suffice. When such
a tile is installed on a slope, for example in a curb ramp, or curb cut, with one long side
below the other long side, debris will roll or flow down the slope, hit the lip on the lower

edge of the tile, then roll or flow along the sloped lip' down to the comner where it can be
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channeled away through the break in the lip. Inthis way, the upper lip can be shaped to
promote self-cleaning when mstalled on a slope. Although only the downhill side of the
tile needs to have to above-described shape and openings to work as described, the upper
lip as shown m FIGS. 4A-4C i1s symmetrical for ease of installation, so that the tile can be
installed with either long edge at the top or bottom of the slope.

[0036] Venting

[6037] Wet-set tiles are installed by pressing the tile down into wet concrete. If the tile

has downward projections, such as flanges or ribs on the underside, depending on the
cseometry of those projections, air may get trapped between the wet concrete and the tile.
A number of different mechanisms can be used to allow such air to vent from underneath
the tile. For example, if the only downward protrusions are flanges on two sides and
there are other sides with no flanges, air will escape along the sides that have no flange.
FIG. 1D shows the underside of a tile with a series of ribs. Because of the arrangement
of the ribs, even when pressed into wet concrete, the tile creates no 1solated pockets of air
that cannot escape via the sides with no flanges.

[0038] Venting can also be achieved by leaving room for air to flow around the
fasteners. Figure SA illustrates a snow recess tile 10 which includes detectable dome
projections for warning protection. The tile 10 has side flanges 30 which are provided
without venting, and stiftener rib/anchors 32. The ends 34 of the tile 10 are provided
without flanges, or alternatively with a non-continuous flange. FIG. 5A shows two ways
of allowing venting around the fasteners (i.e. screw heads 50). Detail A of FIG. 5A
shows a hole 60 tormed through the tile 10. The hole 60 has venting space integrated
therewith, and may be oversized to allow for expansion and contraction. An anchor
assembly 48 mcluding a fastener having screw head 50, a neoprene-like grommet 52 and
an anchor 62 allows the anchor 62 to move with the tile 10 and has integrated venting.
The fastener passes through the hole 60 and attaches to the anchor 62. As the fastener 1s
tightened 1 the anchor 62, the anchor 62 becomes held to the tile 10. But the hole 60
shown m Detail A 1s not merely a countersink to allow the screw head 50 to be recessed.
The screw head 50 1s provided with a flat underside to allow for unrestricted tile

expansion and contraction, and venting space 1s mntegrated into the underside of the screw
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head 50. The horizontal and vertical surfaces of the hole 60 mclude channels that allow
air to flow from below the tile 10 to above the tile, even when a screw fastener 1s seated
in the countersink 64. When the screw fastener 1s tightened down, it seats against the
horizontal surface of the countersink 64, leaving channels underneath the screw that
continue to the underside of the tile 10. This is shown in more detail in FIG. 5B.

[0039] FIG. 5C shows a screw with protruding ribs on the underside of the screw head.
This screw similarly serves to allow venting around the screw from below to above the
tile. When the screw is tightened down against the tile, the rbs contact the horizontal
surface of the countersink, leaving the rest of the screw head removed from the tile. As
long as the screw does not completely fill the through hole and the head does not
completely fill the countersink, the ribbed screw will thus leave openings for air to tlow
from below the tile to above the tile.

[0040] Any arrangement of fastener and through hole that leaves space for air to vent
could be effective to allow venting around the fastener.

10041} The fasteners attach to anchors that seat tightly against the underside of the tile.
In order for air to flow around the fastener, the anchor cannot be allowed to completely
block the hole. FIG. 5D shows an anchor with six circular bosses that allow the anchor to
stand off from the underside of the tile even when firmly attached to the tile. An anchor
like the one in FIG. 5D can be used with any combination of fasteners and holes that

allows for venting.
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We claim:

1. A detectable warning tile comprising:

a body having a plurality of edges and an upper surface, the body including at least three

adjacent edges:;

a plurality of detectable warnings on the upper surface; and

an upper lip along the at least three adjacent edges, the upper lip having at least one break
therein disposed proximate a first and second edge of the body;

wherein the upper lip extends along a first edge of the at least three adjacent edges to define
a first edge length, along the second edge of the at least three adjacent edges to define a second
edge length and along the third edge of the at least three adjacent edges of the body to define a
third edge length, the first edge has a triangular peak at a midpoint of the first edge length, the
triangular peak extending inwardly towards a center of the tile;

wherein the detectable warnings rise a specified height off the upper surface, and the upper

lip rises a greater height off the upper surface.

2. The tile of claim 1, wherein the upper lip has a first width at the midpoint of the first edge
length, the upper lip having a second width at an endpoint of the first edge length, the first width

greater than the second width.

3. The tile of claim 2, wherein the upper lip is widest narrowest where the upper lip is adjacent

to a break along the first edge at a point between two breaks and 1s narrowest where the upper lip

defines the two breaks.

4, The tile of claim 1, wherein the upper lip and a downwardly depending flange are vertically

aligned along a first edge of the tile.

5. The tile of claim 1, wherein the upper lip has a first edge disposed opposite a third edge.
6. The tile of claim 1, wherein the upper lip has a second edge disposed opposite a fourth
edge.

- 0.
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7. The tile of claim 1, wherein the upper lip has a constant width along the second edge length.

8. The tile of claim 1, wherein the upper lip has a constant width along the fourth edge length.

9. The tile of claim 1, wherein the upper lip includes at least on¢ break therein disposed

proximate the second and third edges of the body.

- 10 -
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