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LOAD TRANSFER PLATE FOR IN SITU CONCRETE SLABS

TECHNICAL FIELD

This invention relates generally to transferning loads between adjacent cast-in-place slabs

and more particularly to a system for transferring, across a joint between a first slab and a

second slab, a load applied to either slab.

BACKGROUND OF THE INVENTION

Referring to Figure 1, when a concrete floor slab 100 1s first placed and the concrete

starts to cure the volume of the concrete decreases causing the slab to shrink (usually on the
order of 1/8 of an inch per 20 feet). Concrete has a relatively low strength when in tension.

When the internal stresses due to shrinkage 104 reach a point greater then the tensile strength of

the concrete, random stress-relief cracks 102 occur.

These random cracks 102 are undesirable as they detract from the performance of the
floor slab 100 and reduce its life span. Referring to Figures 2A and 2B, a typical method of
controlling where these cracks 102 occur is to induce a weakened plane by saw cutting the top

surface 200 of the concrete slab 100 into small panels, as depicted by saw cut 202.

Referring to Figure 3, an undesirable side effect of having the floor slab 100 made up of
numerous small sections is that when the fioor is loaded, such as with the wheels of a moving
fork iift 300, cach section of the floor may be deflected 302 relative to its neighbor causing
damage 304 to the joint edge, as depicted in Figure 3.

Referring to Figure 4, a conventional technique for reducing this type of deflection 302 is

to span the joint 400 with steel bars 402 each having a round cross-section. These bars 402 are

commonly referred to as dowel bars.
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Referring to Figures SA-5C, dowels of this type are typically assembled mto a wirework
frame 500 that holds the dowels at a desired depth 502 and orientation. This assembly is

generally known as a dowel basket.

Using circular-cross-section dowel bars 1s associated with various drawbacks. For
instance, if the dowel bars 402 are misaligned 600 such that they are not oriented totally
perpendicular to the joint, the dowel bars 402 can lock the joint 400 thereby undesirably

restraining the joint from opening, which 1n turn may cause random cracks 102.

Referring to Figure 7, if a concrete floor slab, such as slabs 100-1 or 100-2, tries to move
along the line of the joint 400 relative to the next panel (for mstance due to shrinkage or thermal
contraction), the dowel bars 402 will restrain this type of movement 700, thereby causing

random cracks 102.

Referring to Figure 8, at an intersection of two joints, movement 800, which is a
combination of the two types of movement discussed above 1 connection with Figures 6 and 7,

can cause a sifuation known as corner cracking 802.

Referring to Figures 9A and 9B, the round-dowel-bar drawbacks discussed above have
been addressed 1n the past by using dowel bars 900 having a square or rectangular cross-section
in conjunction with a plastic or steel clip 902 that places a compressible material 904 on the two
vertical faces of the dowel bar 900. These clips 902 produce a void 1n the concrete wider than
the dowel bar 900 allowing for sideways movement and a slight degree of misalignment. The
clips 902, however, undesirably add to the expense associated with using dowel bars 900 having
square and/or rectangular cross-sections. A more cost-effective solution that overcomes the

misalignment problem to a greater extent, therefore, would be advantageous.

Under certain conditions, such as outdoor applications, concrete slab placement should
be able to withstand concrete expansion, which is typically due to thermal changes, such as
colder winter temperatures changing to warmer summer temperatures. Referring to Figure 10,
conventionally, a piece of compressible material 1000, such as foam, fiberboard, timber, or the
like, is placed in an expansion joint 1002 between concrete slabs 100-1 and 100-2. A round-
cross-section dowel bar 402 and an end cap 1004 may be used for transferring a load across the
expansion joint 1002. As the slabs 100 expand, they move together, as imndicated by arrows

1006, the joint 1002 closes, and the dowel bar 402 goes farther into the end cap 1004. This use
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of round-cross-section dowel bars, however, is associated with the misalignment drawback
discussed above in connection with saw-cut control joints. A cost-effective way of dealing with
the misalignment situation while transferring loads between concrete slabs across expansion

joints 1002 would therefore be desirable.

Applicants' U.S. Patent 6,354,760 discloses a load plate that overcomes the drawbacks
discussed above, namely misalignment and allowing relative movement of slabs parallel to the
joint. Referring to Figure 11, the '760 patent discloses using a load plate 1100 rotated such that
the load plate has a widest portion (i.e., opposite corners) of the load plate positioned 1n the joint
between slabs 100-1 and 100-2. Using such a load plate 1100 at a construction joint works well
because the load plate can be reliably centered at the construction joint between the slabs 100.

A load plate 1100 is not, however, ideally suited for use at saw-cut control joints. As
described above, this type of joint results from cracking induced by a saw cut in the upper
surface of a concrete slab. The saw cut may be off center with respect to any load plate
embedded within the cement, as shown by the dashed line 1200 1n Figure 12. If the saw cut and
joint are off-center, the load plate will not function as intended because more than half of the
load plate will be fixed within one of the slabs and less than half of the load plate will be
available for transferring loads to and from the other slab. Another situation for which a load
plate 1100 is not ideally suited is when a construction joint, formed by an edge form, for
instance, is expected to be relatively wide open. Under such circumstances, an undesirably large
area of load plates 1100 may undesirably be removed from slabs on either or both sides of the
joint thereby reducing the ability of the load plate 1100 to transfer loads between the slabs. For
these reasons, a load transfer device that provides the advantages of the load plate of the 760
patent and that is well suited to use in saw-cut control joints and construction jomts, which may

become relatively wide open, would be desirable.
SUMMARY OF THE INVENTION

In accordance with an illustrative embodiment of the invention, a tapered load plate may
be used to transfer loads across a joint between adjacent concrete floor slabs. The top and
bottom surfaces may taper from approximately 4 inches wide to a narrow substantially pointed

end 1308 over a length of approximately 12 inches. As will be apparent, other suitable tapered

shapes and/or other suitable dimensions may also be used.
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A tapered load plate, in accordance with an illustrative embodiment of the invention,
advantageously accommodates misalignment of a saw cut for creating a control joint.
Misalignment up to an angle substantially equal to the angle of the load plate's taper may be
accommodated.

The tapered shape of the tapered load plate advantageously accommodates differential
shrinkage of cast-in-place concrete slabs. When adjacent slabs move away from each other, the
narrow end of the tapered load plate moves out of the void that it created in the slab. As the
tapered load plate retracts, it will occupy less space within the void in the slab thus allowing the

slabs to move relative to one another in a direction paraliel to the joint.

Tapered load plates may be assembled into a load-plate basket with the direction of the
taper alternating from one tapered load plate to the next. If a saw cut, used for creating a control
joint, is positioned off-center relative to the tapered load plates, the altemating pattern of tapered
load plates in the load-plate basket will ensure that the cross section of tapered load plate
material, such as steel, spanning the joint remains substantially constant across any number of
pairs of tapered load plates. For use in connection with a construction joint, an edgé form may

be used to position tapered load plates before the slabs are cast m place.

In accordance with an illustrative embodiment of the invention, a tapered load plate and
an end cap, may be used to provide load transfer across an expansion joint. The tapered shape of
the load plate will allow for misalignment. As either or both slabs expand and thereby cause the
joint to close, the wide end of the tapered load plate moves farther into the end cap. This results
in the allowance of an increasing amount of lateral movement between the slabs parallel to the
joint 400 to the central and relatively wider portions of the tapered load plate occupying less
space 1n the tapered void.

In accordance with an illustrative embodiment of the invention, a tapered-load-plate

basket may be used to position the tapered load plates and compressible matenial before the

concrete slabs are cast in place.
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According to one aspect of the present invention,
there is provided a system for transferring loads across a
joint between concrete on-ground cast-in-place slabs, the
system comprising: a first concrete on-ground cast-in-place
slab; a second concrete on-ground cast-in-place slab; an
expansion joint separating the first and second slabs,
wherein the joint 1s oriented substantially perpendicular to
a substantially planar upper surface of the first slab, and a
longitudinal axis of the joint 1s formed by an intersection
of the joint and the upper surface of the first slab; a load-
plate end cap embedded within the first slab; a tapered load
plate that tapers from a relatively wide end to a relatively
narrow end, the wide end protruding into a portion of the end
cap and the narrow end protruding into the second slab such
that the load plate transfers between the first and second
slabs a load applied to either of the slabs directed
substantially perpendicular to the upper surface of the first
slab; and whereby the load plate restricts relative movement
between the first and second slabs in a direction
substantially perpendicular to the upper surface of the first
slab, and the load plate moves farther into the end cap as
the joint closes via the first and second slabs moving toward
each other i1n a direction substantially perpendicular to the
joint, such that, as the joint closes, the first and second
slabs are allowed increasingly greater relative movement in a
direction substantially parallel to the longitudinal axis of
the joint, further comprising a tapered-load-plate basket
that positions the tapered load plates before the slabs are

cast 1n place.

According to another aspect of the present
invention, there 1s provided a system for transferring loads
between a first concrete on-ground cast-in-place slab and a

second concrete on-ground cast-in-place slab, the system
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comprising: a jolint separating the first and second slabs, at
least a portion of the joint being i1nitially defined by at
least one of a saw cut or an edge form oriented substantially
perpendicular to a substantially planar upper surface of the
first slab, wherein a longitudinal axis of the joint 1is
formed by an intersection of the saw cut or edge form and the
upper surface of the first slab; a first tapered load plate
and a second tapered load plate that each protrude into the
first and second slabs such that the load plates transfer
between the first and second slabs a load applied to either
of the slabs directed substantially perpendicular to the
upper surface of the first slab; whereby the tapered load
plates restrict relative movement between the first and
second slabs 1n a direction substantially perpendicular to
the upper surface of the first slab, and the tapered load
plates allow the joint to open by allowing the first and
second slabs to move away from each other in a direction
substantially perpendicular to the joint; the tapered load
plates each having a width measured'parallel to the
longitudinal axis of the joint; and wherein the width of each
tapered load plate generally tapers from a relatively wide
end 1n one of the slabs to a relatively narrow end in the
other slab such that, as the joint opens, the slabs are
allowed increasingly greater relative movement in a direction
substantlally parallel to the longitudinal axis of the joint,
further comprising a tapered-load-plate basket that positions

the tapered load plates before the slabs are cast in place.

According to still another aspect of the present
invention, there 1s provided a system for transferring loads
across a jolnt between concrete on-ground cast-in-place
slabs, the system comprising: a first concrete on-ground
cast-in-place slab; a second concrete on-ground cast-in-place

slab; an expansion joint separating the first and second
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slabs, wherein the joint 1s oriented substantially
perpendicular to a substantially planar upper surface of the
first slab, and a longitudinal axis of the joint is formed by
an l1ntersection of the joint and the upper surface of the
first slab; a load-plate end cap embedded within the first
slab; a tapered load plate that tapers from a relatively wide
end to a relatively narrow end, the wide end protruding into
a portion of the end cap and the narrow end protruding into
the second slab such that the load plate transfers between
the first and second slabs a load applied to either of the
slabs directed substantially perpendicular to the upper
surface of the first slab; and whereby the load plate
restricts relative movement between the first and second
slabs 1n a direction substantially perpendicular to the upper
surface of the first slab, and the load plate moves farther
into the end cap as the joint closes via the first and second
slabs moving toward each other in a direction substantially
perpendicular to the joint, such that, as the joint closes,
the first and second slabs are allowed increasingly greater
relative movement in a direction substantially parallel to
the longitudinal axis of the joint, the tapered load plate
having a width measured in a direction substantially parallel
to said longitudinal axis, and having only one relatively
wide portion and only one relatively narrow portion, that
tapers from said relatively wide portion, said taper from
sald relatively wide portion being a generally progressive
reduction of said width of said load plate as said load plate
extends from sald wide portion across said expansion joint,
said taper including said generally progressive reduction of
sald width continuing past said expansion joint as said load
plate extends to said relatively narrow portion, the wide
portion protruding into said first slab and a portion of the

end cap.
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According to yet another aspect of the present
invention, there 1is provided a system for transferring loads
between a first concrete on-ground éast—in—place slab and a
second concrete on-ground cast-in-place slab, the system
comprising: a jolnt separating the first and second slabs, at
least a portion of the joint being initially defined by at
least one of a saw cut or an edge form oriented substantially
perpendicular to a substantially planar upper surface of the
first slab, wherein a longitudinal axis of the joint is
formed by an intersection of the saw cut or edge form and the
upper surface of the first slab; a first tapered load plate
and a second tapered load plate that each protrude into the
first and second slabs such that the load plates transfer
between the first and second slabs a load applied to either
of the slabs directed substantially perpendicular to the
upper surface of the first slab; whereby the tapered load

plates restrict relative movement between the first and
second slabs 1n a direction substantially perpendicular to
the upper surface of the first slab, and the tapered load
plates aliow the joint to open by allowing the first and
second slabs to move away from each other in a direction
substantially perpendicular to the joint; the tapered load
plates each having a width measured parallel to the

longitudinal axis of the joint; and wherein the width of each

tapered load plate generally tapers from a relatively wide
end 1n one of the slabs to a relatively narrow end in the
other slab such that, as the joint opens, the slabs are
allowed increasingly greater relative movement in a direction
substantially parallel to the longitudinal axis of the joint,
wherein the load plates each have their width measured
parallel to the longitudinal axis of the joint; and wherein
the load plates define a cross section of tapered load plate
material spanning the joint, and the cross section remains

substantially constant between the joint being positioned on-
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center relative to the load plates and the joint belng, in at

least one position of the joint, off-center relative to the

load plates.

According to a further aspect of the present
invention, there i1s provided a system for transferring loads
between a first concrete on-ground cast-in-place slab and a
second concrete on-ground cast-in-place slab, the system
comprising: a joint separating the first and second slabs, at
least a portion of the joint being initially defined by at
least one of a saw cut or an edge form oriented substantially
perpendlicular to a substantially planar upper surface of the
first slab, wherein a longitudinal axis of the joint is
formed by an intersection of the saw cut or edge form and the
upper surface of the first slab; a first tapered load plate
and a second tapered load plate that each protrude into the
first and second slabs such that the load plates transfer
between the first and second slabs a load applied to either
of the slabs directed substantially‘perpendicular to the
upper surface of the first slab; whereby the tapered load
plates restrict relative movement between the first and
second slabs 1n a direction substantially perpendicular to
the upper surface of the first slab, and the tapered load
plates allow the joint to open by allowing the first and
second slabs to move away from each other in a direction
substantially perpendicular to the joint; the tapered load

plates each having a width measured parallel to the

longitudinal axis of the joint; and wherein the width of each
tapered load plate generally tapers from a relatively wide
end 1n one of the slabs to a relatively narrow end in the
other slab such that, as the joint opens, the slabs are
allowed increasingly greater relative movement in a direction
substantially parallel to the longitudinal axis of the joint,

further being a system for restricting certain movement,
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accommodating certain other movement and transferring loads
between the first concrete on-ground cast-in-place slab and
the second concrete on-ground cast-in-place slab, the system
further comprising: the joint being subject to opening
through a range of joint opening dimensions and beyond; the
first tapered load plate and the second tapered load plate
each having a taper, and an extent across the joint such that
the load plates span the joint, the tapered load plates each
having a width measured parallel to the longitudinal axis of
the joint; the width of each tapered load plate generally
tapering from a relatively wide location in the extent of
each plate across the joint to a relatively narrow portion
such that, as the joint opens, a tapered gap opens between
the load plate and a slab near the narrow portion such that
the slabs are allowed increasingly greater relative movement
in the direction substantially parailel to the longitudinal
axis of the joint; and wherein the first and second tapered
load plates are oriented such that for at least the range of
joilnt opening dimensions, reduced width of one load plate at
the narrowest width in the joint of the one load plate due to
plate taper 1s compensated for by increased width of the
other load plate in the joint due to opposing plate taper,
such that for at least the range of joint opening dimensions,
the combined widths of the first and second tapered load
plates 1n the joint 1s consistently adequate for load
transfer across the joint; whereby the tapered load plates
restrict relative movement between the first and second slabs
in a direction substantially perpendicular to the upper
surface of the first slab, allow the joint to open by
allowing the first and second slabs to move away from each
other in a direction substantially perpendicular to the
joint, allow for increasingly greatér relative movement in a

direction substantially parallel to the longitudinal axis of
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the joint as the joint opens, and maintain consistently

adequate load transfer across the joint.

According to yet a further aspect of the present
invention, there is provided a system for restricting certain
movement, accommodating certailin other movement and
transferring loads between a first concrete on-ground cast-
in-place slab and a second concrete on-ground cast-in-place
slab, the system comprising the slabs and further comprising:
a joint i1nterposing the first and second slabs, at least the
first slab having a substantially planar upper surface, at
least a portion of the joint being initially defined by at
least one of a crack, cut or a form oriented substantially
perpendicular to the substantially planar upper surface of
the first slab, wherein a longitudinal axis of the joint is
formed by an intersection of the crack, cut or form and the

upper surface of the first slab and wherein the joint 1is

subject to opening through a range of joint opening
dimensions and beyond; a first tapered load plate and a
second tapered load plate that each have a taper, protrude
into the first and second slabs and have an extent across the
joint such that the load plates span the joint and transfer
between the first and second slabs a load applied to either
of the slabs directed substantially perpendicular to the
upper surface of the first slab; the tapered load plates each
having a width measured parallel to the longitudinal axis of
the Jjoint; the width of each tapered load plate generally
tapering from a relatively wide location in the extent of
each plate across the joint to a relatively narrow portion
such that, as the joint opens, a tapered gap opens between
the load plate and the slab near the narrow end portion such
that the slabs are allowed increasingly greater relative
movement 1n the direction substantially parallel to the

longitudinal axis of the joint; and wherein the first and

§ TR N A 0 e B N AN N BT ARG R A b



10

15

20

25

30

CA 02460514 2010-04-21

61368-1231

4h

second tapered load plates are oriented such that for at

least the range of joint opening dimensions, reduced width of
one load plate at the narrowest width in the joint of the one
load plate due to plate taper is compensated for by increased
width of the other load plate in the joint due to opposing
plate taper, such that for at least the range of joint
opening dimensions, the combined widths of the first and
second tapered load plates 1n the joint 1s consistently
adequate for load transfer across the joint; whereby the
tapered load plates restrict relative movement between the
first and second slabs 1n a direction substantially
perpendicular to the upper surface of the first slab, allow
the joint to open by allowing the first and second slabs to
move away from each other 1n a direction substantially
perpendicular to the joint, allow for increasingly greater
relative movement 1n a direction substantially parallel to
the longitudinal axis of the joint as the joint opens, and
maintain consistently adequate load transfer across the

Jjolnt.

According to still a further aspect of the present
invention, there is provided a system for transferring loads
between a first concrete on-ground cast-in-place slab and a
second concrete on-ground cast-in-place slab, the system
comprising: a jolnt separating the first and second slabs, at
leagst a portion of the joint being initially defined by a
partial depth saw cut that results in a crack below the saw
cut, wherein a longitudinal axis of'the joint 1s formed by an
intersection of the saw cut and the upper surface of the
first slab; a first load plate and a second load plate that
each protrude into the first and second slabs such that.the
load plates transfer between the first and second slabs a
load applied to either of the slabs directed substantially

perpendicular to the upper surface of the first slab; whereby
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the load plates restrict relative movement between the first

and second slabs 1n a direction substantially perpendicular

- to the upper surface of the first slab, and the load plates

allow the joint to open by allowing the first and second
slabs to move away from each other in a direction
substantially perpendicular to the joint; the load plates
each having a width measured parallel to the longitudinal
axls of the joint; and wherein the width of each load plate
generally tapers from a relatively wide portion near thé
joint to at least one relatively narrow end in at least one
of the slabs such that, as the joint opens, the slabs are
allowed 1ncreasingly greater relative movement in a direction
substantially parallel to the longitudinal axis of the joint;
and wherein the tapered load plates define a cross section of
tapered load plate material spanning the joint, and the cross
section remalins substantially constant between the saw cut
being positioned on-center relative to the tapered load
plates and the saw cut being, 1n at least one position of the

saw cut, off-center relative to the tapered load plates.

According to another aspect of the present

invention, there is provided a system for transferring loads
between a first concrete on-ground cast-in-place slab and a
second concrete on-ground cast-in-place slab, the system
comprilsing: a jolnt separating the first and second slabs, at
least a portion of the joint being initially defined by at
least one of a partial depth saw cut that results in a crack
below the saw cut, the saw cut oriented substantially
perpendicular to a substantially planar upper surface of the
first slab, wherein a longitudinal axis of the joint is
formed by an intersection of the saw cut and the upper
surface of the first slab; a first load plate and a second
load plate that each protrude into the first and second slabs

such that the load plates transfer between the first and
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second slabs a load applied to either of the slabs directed
substantially perpendicular to the upper surface of the first
slab; whereby the load plates restrict relative movement
between the first and second slabs in a direction
substantially perpendicular to the upper surface of the first

slab, and the load plates allow the joint to open by allowing

~the first and second slabs to move away from each other in a

direction substantially perpendicular to the joint; the load
plates each having a width measured parallel to the
longitudinal axis of the joint; and wherein the width of each
load plate generally tapers from a relatively wide portion
near the joint to at least one relatively narréw end in at
least one of the slabs such that, as the joint opens, the
slabs are allowed i1ncreasingly greater relative movement in a
direction substantially parallel to the longitudinal axis of

the joint.

Additional features and advantages of the invention
will be apparent upon reviewing the following detailed

description.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 1s a plan view of a concrete floor slab with random cracks caused by concrete
shrinkage.

Figures 2A and 2B are cross-section and plan views of saw-cut control joints.

Figure 3 depicts vertical deflection of a floor slab under a load and damage to an adjacent

floor slab.

Figures 4A and 4B are cross section and plan view of dowel bars positioned for

transferring loads across joints between adjacent slabs.

Figures 5A-5C are plan and sectional views of a dowel basket for positioning dowel bars

before a floor slab is cast in place.

Figure 6 1s a plan view of misaligned dowel bars locking a joint and thereby causing a

slab to crack.

Figure 7 1s a plan view of cracks caused by dowel bars restricting relative movement of

slabs parallel to the joint between the slabs.

Figure 8 1s a plan view showing corner cracking due to misaligned dowel bars and

restricted relative movement of slabs parallel to the joints.

Figures 9A and 9B are 1sometric and sectional views of a square dowel and square-dowel

clip.

Figure 10 1s a side view of a typical expansion jomnt with compressible material in the
joint.

Figure 11 1s a plan view of a diamond-shaped load plate between two slabs.

Figure 12 1s a plan view illustrating an off-center saw cut relative to diamond-shaped
load plates.

Figure 13 shows a top and two side views of a tapered load plate in accordance with an

1llustrative embodiment of the invention.
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Figure 14 1s a plan view showing a misaligned saw cut relative to a tapered load plate.

Figure 15 1s a plan view of a tapered load plate, two slabs, a joint, and a void created by

the narrow end of the tapered load plate.

Figure 16 shows tapered load plates in a tapered-load-plate basket, wherein the

orientation of the tapered load plates alternates from one tapered load plate to the next.

Figure 17 1s a plan view showing an off-center saw cut relative to three alternately

oriented tapered load plates.
Figure 18 1s a plan view of an open expansion joint, a tapered load plate, and an end cap.

Figure 19 is a plan view similar to Figuré 18 with the joint having closed relative to

Figure 18.

Figure 20 is a side view of an expansion-type tapered-load-plate basket, compressible

material, a tapered load plate, and an end cap.

DETAILED DESCRIPTION OF THE INVENTION

Referring to Figure 13, in accordance with an illustrative embodiment of the invention, a
tapered load plate, such as tapered load plate 1300, may be used to transfer loads across a joint
between adjacent concrete floor slabs. The tapered load plate 1300 may have top and bottom
surfaces that are tapered, substantially planar, and substantially parallel to one another. A
triangular-shaped tapered top surface 1302 and two generally rectangular-shaped side surfaces
1304 and 1306 are shown in Figure 13. The top and bottom surfaces may taper from
approximately 4 inches wide to a narrow substantially pointed end 1308 over a length of
approximately 12 inches. As will be apparent, other suitable tapered shapes and/or other

suitable dimensions may also be used. ;

A tapered load plate 1300, mm accordance with an illustrative embodiment of the
invention, advantageously accommodates misalignment of a saw cut for creating a control joint.
Misalignment up to an angle substantially equal to the angle of the load plate's taper may be
accommodated. Referring to Figure 14, a misaligned saw cut 1400 is misaligned by an angle

1402 from correctly aligned saw cut 1404, which is oriented perpendicular to the tapered load
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plate's longitudinal axis 1406. The load plate's angle of taper 1s depicted in Figure 14 by angle
1408.

Referring to Figure 15, differential shrinkage of cast-in-place concrete slabs is

advantageously accommodated by the tapered shape of the tapered load plate 1300. When

S adjacent slabs, such as slabs 100-1 and 100-2, move away from each other, as indicated by
arrow 1500, the joint 400 is said to open. As this occurs, the narrow end of the tapered load

plate 1300 moves out of the void 1502 that 1t created n the slab 100-2. As the tapered load plate

1300 retracts in this manner, it will occupy less space within the void 1n the slab 100-2 thus

allowing the slabs 100-1 and 100-2 to move relative to one another i a direction parallel to the

10 joint 400. In other words, as the slabs move apart, the narrow end of the tapered load plate

occupies less of the width of the tapered void 1502.

Referring to Figure 16, tapered load plates 1300 may be assembled into a load-plate
basket 1600 with the direction of the taper alternating from one tapered load plate 1300 to the
next. Referring to Figure 17, if a saw cut 1700, used for creating a control joint, 1s positioned

15 off-center relative to the tapered load plates 1300, the alternating pattern of tapered load plates
1300 in the load-plate basket 1600 will ensure that the cross section of tapered load plate
material, such as steel, spanning the joint remains substantially constant across any number of
pairs of tapered load plates 1300. For use in connection with a construction joint, an edge form

may be used to position tapered load plates before the slabs are cast in place.

20 Referring to Figure 18, in accordance with an illustrative embodiment of the imnvention, a
tapered load plate 1300 and an end cap 1800 may be used to provide load transfer across an
expansion joint of the type discussed above in connection with Figure 10. The tapered shape of
the load plate 1300 will allow for misalignment, as discussed above 1 connection with Figure
14. As either or both slabs 100-1 and 100-2 expand and thereby cause the joint 400 to close, the

25 wide end of the tapered load plate 1300 moves farther into the end cap 1800. This results in the
allowance of an increasing amount of lateral movement between the slabs 100-1 and 100-2
parallel to the joint 400 due to the central and relatively wider portions of the tapered load plate

occupying less space 1n the tapered void 1900.

Referring to Figure 20, in accordance with an illustrative embodiment of the invention, a
30 tapered-load-plate basket 2000 may be used to position the tapered load plates 1300 and

compressible material 1000 before the concrete slabs 100 are cast 1 place.
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While the mvention has been described with respect to specific examples including
presently preferred modes of carrying out the mvention, the invention is limited only by the

following claims.
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CLAIMS:
1. A system for transferring loads across a joint

between concrete on-ground cast-in-place slabs, the system

comprising:
a first concrete on-ground cast-in-place slab;

a second concrete on-ground cast-in-place slab;

an expansion joint separating the first and second
slabs, wherein the joint is oriented substantially
perpendicular to a substantially planar upper surface of the
first slab, and a longitudinal axis of the joint i1s formed by
an intersection of the joint and the upper surface of the

first slab;

a load-plate end cap embedded within the first
slab;

a tapered load plate that tapers from a relatively
wide end to a relatively narrow end, the wide end protruding
into a portion of the end cap and the narrow end protruding
into the second slab such that the load plate transfers
between the first and second slabs a load applied to either
of the slabs directed substantially perpendicular to the

upper surface of the first slab; and

whereby the load plate reétricts relative movement
between the first and second slabs 1n a direction
substantially perpendicular to the upper surface of the first
slab, and the load plate moves farther into the end cap-as
the joint closes via the first and second slabs moving toward
each other in a direction substantially perpendicular to the
joint, such that, as the joint closes, the first and second

slabs are allowed increasingly greater relative movement in a
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direction substantially parallel to the longitudinal axis of

the joint,

further comprising a tapered-load-plate basket that
positions the tapered load plates before the slabs are cast

5 1n place.

2. A system for transferring loads between a first
concrete on-ground cast-in-place slab and a second concrete

on-ground cast-1ln-place slab, the system comprising:

a joint separating the first and second slabs, at
10 least a portion of the joint being initially defined by at
least one of a saw cut or an edge form oriented substantially
perpendilcular to a substantially planar upper surface of the
first slab, wherein a longitudinal axis of the joint 1is
formed by an intersection of the saw cut or edge form and the

15 upper surface of the first slab;

a first tapered load plate and a second tapered
load piate that each protrude into the first and second slabs
such that the load plates transfer between the first and
second slabs a load applied to either of the slabs directed

20 substantially perpendicular to the upper surface of the first

slab;

whereby the tapered load plates restrict relative
movement between the first and second slabs in a direction
substantially perpendicular to the upper surface of the first
25 slab, and the tapered load plates allow the joint to open by
allowing the first and second slabs to move away from each
other 1n a direction substantially perpendicular to the

joint;

the tapered load plates each having a width

30 measured parallel to the longiltudinal axis of the joint; and
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wherelin the width of each tapered load plate
generally tapers from a relatively wide end in one of the
slabs to a relatively narrow end in the other slab such that,
as the joint opens, the slabs are allowed increasingly
greater relative movement in a direction substantially

parallel to the longitudinal axis of the joint,

further comprising a tapered-load-plate basket that
positions the tapered load plates before the slabs are cast

in place.

3. A system for transferring loads across a joint
petween concrete on-ground cast-in-place slabs, the system

comprising:
a first concrete on-ground cast-in-place slab;
a second concrete on-ground cast-in-place slab;

an expansion joint separating the first and second
slabs, wherein the joint is oriented substantially
perpendicular to a substantially'planar upper surface of the
first slab, and a longitudinal axis of the joint is formed by
an intersection of the joint and the upper surface of the

first slab;

a load-plate end cap embedded within the first
slab; |

a tapered load plate that tapers from a relatively

wide end to a relatively narrow end, the wide end protruding
into a portion of the end cap and the narrow end protruding
into the second slab such that the load plate transfers
between the first and second slabs é load applied to either
of the slabs directed substantially perpendicular to the

upper surface of the first slab; and
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whereby the load plate restricts relative movement
between the first and second slabs in a direction |
substantially perpendicular to the upper surface of the first
slab, and the load plate moves farther into the end cap as
the joint closes via the first and second slabs moving toward
each other 1n a direction substantially perpendicular to the
joint, such that, as the joint closes, the first and second
slabs are allowed increasingly greater relative movement in a
direction substantially parallel to the longitudinal axis of
the joint, the tapered load plate having a width measured in
a direction substantially parallel to said longitudinal axis,
and having only one relatively wide portion and only one
relatively narrow portion, that tapers from said relatively
wide portion, said taper from said relatively wide portion
being a generally progressive reduction of said width of said
load plate as said load plate extends from said wide portion
across saild expansion joint, said taper including said
generally progressive reduction of said width continuing past
sald expansion joint as said load plate extends to said
relatively narrow portion, the wide portion protruding into

sald first slab and a portion of the end cap.
4 . The system of Claim 3, further comprising:

a second load-plate end cap embedded within the

second slab;

a second tapered load plate having a width measured
1n a direction substantially parallel to said longitudihal
axls, and having only one relatively wide portion and only
one relatively narrow portion, that tapers from said
relatively wide portion, said taper from said relatively wide
portion of said second plate being a generally progressive
reduction of said width of said second load plate as said

second load plate extends from said second load plate wide
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portion across said expansion joint, said taper including
said generally progressive reduction of said width continuing
past said expansion joint as said second load plate extends
to said relatively narrow portion, the wide portion

5 protruding into said second slab and a portion of the second
end cap, and the narrow portion protruding into the first
slab, such that the load plate transfers between the first
and second slabs a load applied to either of the slabs
directed substantially perpendicular to the upper surface of

10 the first slab; and

whereby the second load plate restricts relative
movement between the first and second slabs i1n a direction
substantially perpendicular to the upper surface of the first
slab, and the second load plate moves farther into the second

15 end cap as the joint closes via the first and second slabs

moving toward each other 1n a direction substantially

perpendicular to the joint.

5. The system of Claim 4, wherein the tapered load
plates each have a length measured perpendicular to the joint

20 that is substantially greater than the wide portiomns.

6. The system of Claim 4, wherein the tapered load

plates' wide portions are wide ends.

7. A system for transferring loads between a first
concrete on-ground cast-in-place slab and a second concrete

25 on-ground cast-in-place slab, the system comprising:

a joint separating the first and second slabs, at
least a portion of the joint being initially defined by at
least one of a saw cut or an edge form oriented substantially
perpendicular to a substantially planar upper surface of the

30 first slab, wherein a longitudinal axis of the joint is
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formed by an intersection of the saw cut or edge form and the

upper surface of the first slab;

a first tapered load plate and a second tapered
load plate that each protrude into the first and second slabs
such that the load plates transfer between the first and
second slabs a load applied to either of the slabs directed

substantially perpendicular to the upper surface of the first

slab;

whereby the tapered load plates restrict relative
movement between the first and second slabs in a direction
substantially perpendicular to the upper surface of the first
slab, and the tapered load plates allow the joint to open by
allowing the first and second slabs to move away from each

other in a direction substantially perpendicular to the

joint;

the tapered load plates each having a width

measured parallel to the longitudinal axis of the joint; and

wherein the width of each tapered load plate
generally tapers from a relatively wide end in one of the
slabs to a relatively narrow end in the other slab such that,

as the joint opens, the slabs are allowed increasingly

greater relative movement in a direction substantially
parallel to the longitudinal axis of the joint, wherein the
load plates each have their width measured parallel to the

longitudinal axis of the joint; and

wherein the load plates define a Cross section of
tapered load plate material spanning the joint, and the cross
section remalins substantially constant between the joint
being positioned on-center relative to the load plates and
the joint being, in at least one position of the joint, off-

center relative to the load plates.
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8. The system of Claim 7, wherein a portion of the
joint 1s 1nitially defined by either a correctly aligned saw
cut or a misaligned saw cut, and the portion of the joint
that i1s initially defined by the saw cut is defined by a
partial depth saw cut that results i1n a crack below the saw

cut; and

wherein the load plates define a cross section of
tapered load plate material spanning the saw cut, and the
cross section remains substantially constant between the saw
cut being positioned on-center relative to the load plates
and the saw cut being, 1n at least one position of the joint,

off-center relative to the load plates.

9. The system of claim 8, further comprising a load-
plate basket that positions the load plates before the slabs

are cast 1in place.

10. The system of Claim 8, wherein the narrow end of
the first load plate protrudes into the first slab and the
narrow end of the second load plate protrudes into the second

slab.

11. A system for transferring loads between a first

concrete on-ground cast-in-place slab and a second concrete

on-ground cast-in-place slab, the system comprising:

a joint separating the first and second slabs; at
least a portion of the joint being initially defined by at
least one of a saw cut or an edge form oriented substantially
perpendicular to a substantially planar upper surface of the
first slab, wherein a longitudinal axis of the joint is
formed by an intersection of the saw cut or edge form and the

upper surface of the first slab;
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a first tapered load plate and a second tapered
load plate that each protrude into the first and second slabs
such that the load plates transfer between the first and
second slabs a load applied to either of the slabs directed

substantially perpendicular to the upper surface of the first

slab;

whereby the tapered load plates restrict relative
movement between the first and second slabs 1n a direction
substantially perpendicular to the upper surface of the first
slab, and the tapered load plates allow the joint to open by
allowing the first and second slabs to move away from eéch
other 1n a direction substantially perpendicular to the

joint;

the tapered load plates each having a width

measured parallel to the longitudinal axis of the joint; and

wherein the width of each tapered load plate
generally tapers from a relatively wide end in one of the
slabs to a relatively narrow end in the other slab such that,
as the joint opens, the slabs are allowed increasingly
greater relative movement in a direction substantially
parallel to the longitudinal axis of the joint, further being

a system for restricting certalin movement, accommodating

certain other movement and transferring loads between the
first concrete on-ground cast-in-place slab and the second
concrete on-ground cast-in-place slab, the system further

comprising:

the joint being subject to opening through a range

of joint opening dimensions and beyond;

the first tapered load plate and the second tapered
load plate each having a taper, and an extent across the

joint such that the load plates span the joint, the tapered
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load plates each having a width measured parallel to the

longitudinal axis of the joint;

the width of each tapered load plate generally
tapering from a relatively wide locatlion in the extent of
each plate across the joint to a relatively narrow portion
such that, as the joint opens, a tapered gap opens between

the load plate and a slab near the narrow portion such that
the slabs are allowed increasingly greater relative movement
in the direction substantially parallel to the longitudinal

axis of the joint; and

wherein the first and second tapered load plates
are oriented such that for at least the range of joint
opening dimensions, reduced width of one load plate at the
narrowest width in the joint of the one load plate due to
plate taper is compensated for by increased width of the
other load plate 1n the joint due to opposing plate taper,
such that for at least the range of joint opening dimensions,
the combined widths of the first and second tapered load
plates 1in the joint 1s consistently adequate for load

transfer across the joint;

whereby the tapered load plates restrict relative

movement between the first and second slabs in a direction

substantially perpendicular to the upper surface of the first

slab, allow the joint to open by allowing the first and
second slabs to move away from each other in a direction
substantially perpendicular to the joint, allow for
increasingly greater relative movement in a direction
substantially parallel to the longitudinal axis of the joint
as the joint opens, and maintain consistently adequate load

transfer across the joint.

12. A system for restricting certain movement,

accommodating certain other movement and transferring loads
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between a first concrete on-ground cast-in-place slab and a

second concrete on-ground cast-in-place slab, the system

comprising the slabs and further comprising:

a joilnt interposing the first and second slabs, at
least the first slab having a substantially planar upper
surface, at least a portion of the joint being initially
defined by at least one of a crack, cut or a form oriented
substantially perpendicular to the substantially planar upper
surface of the first slab, wherein a longitudinal axis of the
joint 1s formed by an intersection of the crack, cut or form
and the upper surface of the first slab and wherein the joint
18 subject to opening through a range of joint opening

dimensions and beyond;

a first tapered load plate and a second tapered
load plate that each have a taper, protrude into the first
and second slabs and have an extent across the joint such
that the load plates span the joint and transfer between the
first and second slabs a load applied to either of the slabs
directed substantially perpendicular to the upper surface of

the first slab:

the tapered load plates eéch having a width

measured parallel to the longitudinal axis of the joint;

the width of each tapered load plate generally
tapering from a relatively wide location in the extent of
each plate across the joint to a relatively narrow portion
such that, as the joint opens, a tapered gap opens between

the load plate and the slab near the narrow end portion such

- that the slabs are allowed increasingly greater relative

movement in the direction substantially parallel to the

longitudinal axis of the joint; and
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wherein the first and second tapered load plates
are oriented such that for at least the range of joint
opening dimensions, reduced width of one load plate at the
narrowest width in the joint of the one load plate due to
plate taper 1is compensated for by increased width of the
other load plate in the joint due to opposing plate taper,
such that for at least the range of joint opening dimensions,
the combined widths of the first and second tapered load
plates 1n the joint 1s consistently adequate for load

transfer across the joint;

whereby the tapered load plates restrict relative
movement between the first and second slabs in a direction
substantially perpendicular to the upper surface of the first
slab, allow the joint to open by allowing the first and
second slabs to move away from each other in a direction
substantially perpendicular to the joint, allow for
increasingly greater relative movement in a direction
substantially parallel to the longitudinal axis of the joint
as the joint opens, and maintain consistently adequate load

transfer across the joint.

13. The system of Claim 12, wherein the tapered load
plates each have a length measured perpendicular to the joint

that 1s substantially greater than the wide portions.
14. The system of Claim 12, wherein:

the tapered load plates' wide portions are wide

ends:; and

the tapered load plates' narrow portions taper to

respective substantially pointed ends.
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15. The system of Claim 12, further comprising at
least one tapered-load-plate basket that positions the

tapered load plates before the slabs are cast in place.

16. The system of Claim 15, further comprising multiple

5 tapered-load-plate baskets that each position multiple

tapered load plates before the slabs are cast in place.

17. The system of Claim 12, wherein the joint is a saw-

cut control joint.

18. The system of Claim 17, wherein the first tapered
10 load plate's wide portion protrudes into the first slab and
the second tapered load plate's wide portion protrudes into

the second slab.

19. A system for transferring loads between a first
concrete on-ground cast-in-place slab and a second concrete

15 on-ground cast-in-place slab, the sYstem comprising:

a joint separating the first and second slabs, at
least a portion of the joint being initially defined by a
partial depth saw cut that results in a crack below the saw
cut, wherein a longitudinal axis of the joint is formed by an
20 1ntersection of the saw cut and the upper surface of the

first slab;

a first load plate and a second load plate that
each protrude into the first and second slabs such that the
load plates transfer between the first and second slabs a

25 load applied to either of the slabs directed substantially

perpendicular to the upper surface of the first slab;

whereby the load plates restrict relative movement
between the first and second slabs in a direction
substantially perpendicular to the upper surface of the first

30 slab, and the load plates allow the joint to open by allowing
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the first and second slabs to move away from each other in a

direction substantially perpendicular to the joint;

the load plates each having a width measured

parallel to the longitudinal axis of the joint; and

wherein the width of each load plate generally
tapers from a relatively wide portion near the joint to at
least one relatively narrow end in at least one of the slabs
such that, as the joint opens, the slabs are allowed
increasingly greater relative movement in a direction

substantially parallel to the longitudinal axis of the joint;

and

wherein the tapered load plates define a cross
section of tapered load plate material spanning the joint,
and the cross section remains substantially constant between
the saw cut being positioned on-center relative to the
tapered load plates and the saw cut being, in at least one

position of the saw cut, off-center relative to the tapered

load plates.

20. The system of Claim 19, further comprising a load-
plate basket that positions the load plates before the slabs

are cast 1n place.

21. The system of Claim 19, wherein the first load
plate's relatively narrow end protrudes into the first slab

and the second load plate's relatively narrow end protrudes

into the second slab.

22. The system of Claim 19, wherein the width of each
load plate generally tapers from a relatively wide end to the

relatively narrow end.
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23. A system for transferring loads between a first

concrete on-ground cast-in-place slab and a second concrete

on-ground cast-in-place slab, the system comprising:

a joint separating the first and second slabs, at
least a portion of the joint being initially defined by at
least one of a partial depth saw cut that results in a crack

below the saw cut, the saw cut oriented substantially

perpendicular to a substantially planar upper surface of the
first slab, wherein a longitudinal axis of the joint is
formed by an 1ntersection of the saw cut and the upper

surface of the first slab;

a first load plate and a second load plate that
each protrude 1into the first and second slabs such that the
load plates transfer between the first and second slabs a
load applied to either of the slabs directed substantially

perpendicular to the upper surface of the first slab;

whereby the load plates restrict relative movement
between the first and second slabs in a direction
substantially perpendicular to the upper surface of the first
slab, and the load plates allow the joint to open by allowing
the first and second slabs to move away from each other in a

direction substantially perpendicular to the joint;

the load plates each having a width measured

parallel to the longitudinal axis of the joint; and

wherein the width of each load plate generally
tapers from a relatively wide portion near the joint to at

least one relatively narrow end in at least one of the slabs

 such that, as the joint opens, the slabs are allowed

increasingly greater relative movement in a direction

substantially parallel to the longitudinal axis of the joint.
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24 . The system of Claim 23, further comprising at least

one load-plate basket that positions the load plates before

the slabs are cast i1in place.

25. The system of Claim 23, wherein the first load
5 plate's at least one relatively narrow end protrudes into the
first slab and the second load plate's at least one

relatively narrow end protrudes into the second slab.
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