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(57) Abrege/Abstract:
An expansion joint system for bridging an expansion joint gap between two spaced-apart underlying stair structures. The
expansion joint system includes a movable plate that is connected to a fixed plate through a hinge. The hinge connection permits

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 2807897 C 2016/01/12

anen 2 807 897
(13) C

(57) Abrege(suite)/Abstract(continued):

the movable plate to move In response to a seismic or thermal event that causes the width of the expansion joint to open to a

greater width or close to a smaller width. Following the seismic or thermal event, the hinge connection automatically returns the
movable plate to its original position.
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(57) Abstract: An expansion joint
system for bridging an expansion
joint gap between two spaced-apart
underlying stair structures. The ex-
pansion joint system includes a mov-
able plate that 1s connected to a fixed
plate through a hinge. The hinge con-
nection permits the movable plate to
move 1n response to a seismic or
thermal event that causes the width
of the expansion joimnt to open to a
greater width or close to a smaller
width. Following the seismic or thet-
mal event, the hinge connection auto-
matically returns the movable plate to
its original position.
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EXPANSION JOINT SYSTEM FOR OPEN AIR STRUCTURES

TECHNICAL FIELD

[0002] Disclosed is an expansion joint system for bridging a gap that is located between

spaced-apart structural members.

BACKGROUND

[0003] An opening or gap is purposely provided between adjacent concrete structures for
accommodating dimensional changes within the gap occurring as expansion and contraction due
to temperature changes, changes in concrete structure dimensions, and seismic cycling and

vibration. An expansion joint control system is conventionally installed in the gap to provide a

bridge across the gap and to accommodate the movements occurring in the vicinity of the gap.

[0004] Expansion joint control systems are often used in open air structures, such as
stadiums. The tread and riser applications in stadiums require the expansion joimnt control system
to accommodate multi-directional movement resulting from seismic and thermal events, while
still permitting egress across the expansion joint gap in the event of an seismic or thermal event

during the sporting or entertainment event.
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SUMMARY

[0005] According to certain illustrative embodiments, provided 1s an expansion joint
system comprising a first plate adapted to be fixedly attached to an underlying structural
member, and a second plate movably attached to the first plate and adapted to be movably

engaged to an underlying structural member, wherein the first plate it attached to the second

plate by a self closing hinge.

[0006] According to further illustrative embodiments, provided 1s an expansion joint
comprising two spaced-apart underlying structural members, a first plate adapted to be fixedly
attached to a first underlying structural member, and a second plate movably attached to the first
plate and movably engaged to a second underlying structural member, wherein the first plate 1t

attached to the second plate by a self closing hinge.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 1s a perspective view of a first illustrative embodiment of the expansion

joint system.

[0008] FIG. 2 1s a perspective view of a second 1llustrative embodiment of the expansion

joint system.
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[0009] FIG. 3 1s a perspective view of the first 1llustrative embodiment of the expansion
joint system under the conditions where the expansion joint gap has opened to a greater width 1n

response to a seismic or thermal event.

[0010] FIG. 4 1s a perspective view of the first 1llustrative embodiment of the expansion
joint system under the conditions where the expansion joint gap has closed to a smaller width 1n

response to a seismic or thermal event.

DETAILED DESCRIPTION

[0011] The expansion jomnt system includes a plate that 1s fixedly attached to an
underlying structural member. A further plate 1s movably attached to the fixed plate through a
self-closing hinge. Because the movable plate 1s attached to the fixed plate through the self
closing hinge, the movable plate can move out of 1ts normal position 1n response to a seismic or

thermal event and can automatically return to 1ts normal position following the event.

[0012] An expansion joint including the expansion joint control system 1s also disclosed.
The expansion joint comprises two spaced-apart underlying structural members. A first plate 1s
fixedly attached to one of the two underlying structural members. A second plate 1s movably
attached to the first plate and movably engaged to the other of the two spaced-apart underlying
structural members. The first plate 1s attached to the second plate by a self closing hinge
mechanism to permit the movable plate to move out of 1ts normal position 1n response to a

seismic or thermal event and can automatically return to 1ts normal position following the event.
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[0014] A self-closing hinge 1s a type of hinge that 1s commonly used to pull a door shut
after 1t has been opened and released. The self-closing hinge generally comprises two pieces of
metal that are joined by a pin to permit the two pieces of metal to rotate away from each other so
that movable plate can move during a seismic or thermal event. The self-closing hinge 1s spring
mounted, so that the spring will pull the hinge back together again and close the movable plate of

the expansion joint control system following a seismic or thermal event.

[0015] The first and second plates of the expansion joint control system may be bent into

a substantially 90° angle. One portion of each of the first and second plates is adapted to be

placed 1in contact with the tread portion of the tread riser condition and the other portion of the
bent plates 1s adapted to be placed into adjacent contact with the riser portion of the tread and
riser condition. The portion of the moveable plate that 1s adapted for adjacent contact with the
tread portion of the tread and riser condition includes edges that are radiused (1e, the corner
edges are rounded or curved) to permit shearing movement without binding. The radiused edges
of the movable plate permits the plate to slide out of the neutral position during the event and
return to the neutral position following the event without colliding with the underlying structural

members or the plate that 1s fixedly attached to the underlying structural member.

[0016] The expansion joint control system can accommodate multi-directional movement
while still permitting egress across the expansion joint gap. The expansion joint control system
can move freely in both thermal and lateral shear movements along the tread and riser condition

without the expansion joint control system suffering any structural deformity. The spring loaded
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hinge also eliminates the need for a worker from walking all of the expansion joint lines and

manually returning the cover plates to proper position following a seismic event.

[0017] Certain 1illustrative embodiments of the expansion joint system will now be
described 1n greater detail with reference to the FIGURES. It should be noted that the expansion
joint system 1s not intended to be limited to the illustrative embodiments shown in the FIGURES,

but shall include all variations and modifications within the scope of the claims.

[0018] FIG. 1 depicts a first illustrative embodiment of the expansion jomnt system
installed across an expansion joint. The expansion jomnt 10 comprises two spaced-apart
structural members 12, 14. Each of the underlying structural members are comprised of a
plurality of stair structures comprising a tread portion 16 and a riser portion 18. Expansion joint
system 20 includes a first plate 22 that 1s fixedly attached to an underlying stair structure 14.
The first plate 22 1s bent into a substantially 90°C angle. The first plate 22 is fixed attached to
the riser portion 16 of the structure 14 through mechanical fasteners 24. The lateral edge of first
plate 22 includes a beveled edge 26 to permit a smooth transition from stair structure 14 across
first plate 22. Without limitation, and only by way of 1llustration, the beveled edge 26 may
comprise a polymeric material, such a urethane material. Still referring to FIG. 1, the expansion
joint system includes a second plate 28 that 1s movably attached to the first fixedly attached plate
22. Second plate 28 1s movably attached to the first plate 22 through a hinge 30. A portion of
fixedly attached plate 22 overlaps the top surface of movably attached plate 28. The movable
plate 28 1s provided with radiused corners 19 to permit shear movement. The embodiment

shown 1n FIG. 1, 1s directed to an 1llustrative embodiment of the expansion joint system where
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all of the fixedly attached plates 22 are fixedly attached to one of the underlying structural

members 14.

[0019] FIG. 2 depicts a second illustrative embodiment of the expansion joint system
installed across an expansion joint. The expansion jomnt 40 comprises two spaced-apart
structural members 42, 44. Each of the underlying structural members are comprised of a
plurality of stair structures comprising a tread portion 46 and a riser portion 48. Expansion joint
system 50 includes a first plate 52 that 1s fixedly attached to an underlying stair structure 42.
The first plate 52 1s bent into a substantially 90°C angle. The first plate 52 is fixed attached to
the riser portion 56 of the structure 42 through mechanical fasteners 54. The lateral edge of first
plate 52 includes a beveled edge 56 to permit a smooth transition from stair structure 42 across
first plate 52. Still referring to FIG. 2, the expansion joint system includes a second plate 58 that
1s movably attached to the first fixedly attached plate 52. Second plate 58 1s movably attached to
the first plate 52 through a hinge 60. A portion of fixedly attached plate 52 overlaps the top
surface of movably attached plate 58. The movable plate 58 1s provided with radiused corners
59 to permit shear movement. According to the 1llustrative embodiment shown 1n FIG. 2, the
fixedly attached plate 52 1s attached to the opposite riser portion 48 of the immediate lower

adjacent stair structure 44.

[0020] FIG. 3 depicts the 1llustrative embodiment of FIG. 1 1n a condition where the
expansion joint gap 10 located between the two spaced-apart underlying structural members 12,
14 has opened to a width that 1s greater than 1ts nominal designed width. This condition may

ex1st 1n the event that structural member 14 moves remains 1n a fixed position while structural
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member 14 moves away from structural member 12, or 1n the event that structural member 12
remains 1n a fixed position and structural member 14 moves away from structural member 12. In
the condition where the expansion joint gap 10 has opened to a greater width, the spring-loaded
hinge opens and the movably attached plate 28 slides away from fixedly attached plate 22 and
underlying structural member 12 to accommodate the change in gap width due to thermal or
seismic events. Following a thermal or seismic event that opens the gap 10, the spring-loaded
hinge 30 automatically closes and returns the slidable plate 28 to 1ts original position adjacent the

outwardly facing surface of riser 18.

[0021] FIG. 4 depicts the illustrative embodiment of FIG. 1 1n a condition where the
where the expansion joint gap 10 located between the two spaced-apart underlying structural
members 12, 14 has closed to a width that 1s less than 1ts nominal designed width. This
condition may exist in the event that structural member 14 remains in a fixed position while
structural member 12 moves closer from structural member 14, or 1in the event that structural
member 12 remains 1n a fixed position and structural member 14 moves closer from structural
member 12, or when both structural members 12, 14 move closer to each other. In the condition
where the expansion joint gap 10 has closed to a smaller width, the spring-loaded hinge closes
and the movably attached plate 28 moves with the underlying structural member 12 to
accommodate the change 1n gap 10 width due to thermal or seismic events. Following a thermal
or seismic event that closes the gap 10, the spring-loaded hinge 30 automatically opens and

returns the slidable plate 28 to 1ts original position adjacent the outwardly facing surface of riser

13.
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[0022] The present expansion joint control system also accommodates relative out of
plane movements of the spaced-apart structural members 12, 14 that occur 1n response to seismic
events. Without limitation, the expansion joint control system can accommodate out of plane
movements which result in the forward or rearward displacement of spaced-apart structural

members 12, 14 relative to each other.

0023 ] While the expansion joint system has been described above 1n connection with the
certain 1llustrative embodiments, as shown 1n the various Figures, 1t 1s to be understood that other
similar embodiments may be used or modifications and additions may be made to the described
embodiments for performing the same function of the expansion joint system without deviating
therefrom. Further, all embodiments disclosed are not necessarily in the alternative, as various
embodiments may be combined to provide the desired characteristics. Variations can be made
by one having ordimary skill in the art without departing from the spirit and scope of the

disclosure.
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CLAIMS:
1. An expansion joint system comprising:
a first plate fixedly attached to an underlying structural member; and

a second plate movably attached to the first plate and movably engaged to an underlying

structural member;

wherein the first plate is attached to the second plate by a self closing hinge, and a portion
of the first plate overlaps a portion of the second plate when the system is in a neutral

position.

2. The expansion joint system of claim 1, wherein edges of the second plate are radiused.

3. The expansion joint system of claim 1, wherein the first and second plates are bent in a

substantially 90° angle.

4. The expansion joint system of claim 1, wherein the first plate further comprise at least one

beveled edge.

5. The expansion joint system of claim 4, wherein the beveled edge comprises a polymeric

material support.

6. The expansion joint system of claim 5, wherein the polymeric material support comprises

a polyurethane.



CA 02807897 2015-05-19

7. The expansion joint system of claim 1, wherein surfaces of the first and second plates

further comprise a slip reducing coating.

8. An expansion joint comprising:

a stair structure comprising spaced-apart first and second underlying tread-riser
portions;

a first plate fixedly attached to said first underlying tread-riser portion;

a second plate movably attached to the first plate and movably engaged with a second
underlying tread-riser portion;

wherein the first plate is attached to the second plate by a self closing hinge.

9. The expansion joint system of claim 8, wherein a portion of the first plate overlaps a

portion of the second plate when the system is in the neutral position.

10. The expansion joint system of claim 8, wherein edges of the second plate are radiused.

11. The expansion joint system of claim 8, wherein the first and second plates are bent in a

substantially 90 angle.

12. 'The expansion joint system of claim 8, wherein the first plate further comprise at least

one beveled edge.

10
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13. The expansion joint system of claim 12, wherein the beveled edge comprises a

polymeric material support.

14. The expanston joint system of claim 13, wherein the polymeric material support

comprises a polyurethane.

15. The expansion joint system of claim 8, wherein surfaces of the first and second plates

further comprise a slip reducing coating.

16. The expansion joint of claim 8, wherein the first plate is directly attached to the second

plate.

17. An expansion joint system comprising:
a first plate fixedly attached to an underlying structural member; and

a second plate movably attached to the first plate and movably engaged to an underlying

structural member;

wherein the first plate is attached to the second plate by a self closing hinge, wherein the

self closing hinge comprises two pieces of metal that are joined by a pin and a spring mount;

and

whereln a portion of the first plate overlaps a portion of the second plate when the system

is 1n a neutral position.

18. The expansion joint system of claim 17, wherein edges of the second plate are radiused.

11



CA 02807897 2015-05-19

19. The expansion joint system of claim 17, wherein the first and second plates are bent in a

substantially 90° angle.

20. The expansion joint system of claim 17, wherein the first plate further comprises at least

one beveled edge.

21. The expansion joint system of claim 20, wherein the beveled edge comprises a polymeric

material support.

22. The expansion joint system of claim 21, wherein the polymeric material support

comprises a polyurethane.

23. The expansion joint system of claim 17, wherein surfaces of the first and second plates

further comprise a slip reducing coating.

12
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